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Preface
Over the past decades, researchers in health 
sciences and manufacturers in the medical 
device sector have jointly paved the way for a 
host of innovations which fundamentally changed 
our practice and revolutionized the treatment 
approaches we currently use. In obstetrics, it 
was the introduction of ultrasound-based ap-
proximation of gestational age that allowed us to 
determine the best estimated delivery date (EDD) 
and to conduct diagnostic screening for abnormal 
conditions of the fetus from its early beginning 
until labor, thus transforming the unborn child into 
a patient.

In gynecology, the advent of hysteroscopy not 
only enabled endoscopic visualization within the 
uterine cavity, but also provided the option to treat 
lesions which formerly were either treated insuffi-
ciently or were missed by conventional curettage. 
It is by no means an overstatement to emphasize 
that hysteroscopy has transformed the hitherto 
‘dark’ uterine cavity into a visually accessible and 
surgically amenable anatomical region.

While in the past the surgical removal of lesions, 
such as submucosal fibroids and intrauterine 
septa, was associated with extremely invasive 
laparotomic approaches traumatizing the myo-
metrium, this has been fundamentally changed 
through hysteroscopic-guided techniques. 
Hysteroscopic procedures are conducted under 
direct endoscopic vision and allow the use of 
resectoscopes, which in recent times have 
been further miniaturized allowing them to be 
introduced in the uterus without prior cervical 
dilation. Nowadays, polyps of the uterine cavity 
can be removed hysteroscopically with minimal 
risk of injury to the adjacent basal endometrium, 
largely avoiding undertreatment by leaving behind 
remnants of tissue. It was not until the introduction 
of hysteroscopy that morphological assessment 
of the endometrium became a reliabe and valid 

option, allowing endometrial tissue samples to be 
obtained in a precise and endoscopically con-
trolled manner, which is of key importance to the 
diagnosis of diseases such as endometritis. The 
outdated modality of intrauterine adhesiolysis, pri-
marily based on curettage which at least partially 
contributed to recurrence of the condition, has 
been effectively abandoned and replaced by a far 
more precise approach, enabling hysteroscopic 
evaluation of the cavum uteri, accurate grading 
through inspection of the cervical canal, assessing 
the degree of obliteration, looking for endometrial 
pathology, and evaluating the tubal ostia. Treat-
ment of the latter structures has become less 
traumatic with the use of microscissors and, more 
recently, with a combined technique of dilatation 
and the use of microscissors. 

Over the years, apart from advances made in 
the hysteroscopic management of “classical” 
indications of endometrial pathology, some 
novel indications have been introduced. Today, 
hysteroscopy not only allows the estimation of 
the effect that myometrial lesions can have on the 
endometrium, it also permits the exploration of the 
subendometrial myometrium (a region also known 
as ‘junctional zone’) which is considered to have 
distinct functional and structural properties that 
are relevant to the etiology of implantation disor-
ders and abnormal uterine bleeding of unknown 
origin. Caesarian scar defects are diagnosed 
and treated in symptomatic patients. Recently, 
staging and uterus-sparing procedures have also 
been proposed for the treatment of early-stage 
endometrial cancer in patients who wish to pre-
serve their fertility potential. These are just a few 
examples from a field which owes its emergence 
to the introduction of this innovative technique.

When reflecting on what has been accomplished 
so far, a major point is that hysteroscopy has 
become the gold standard procedure for



evaluating and treating a wide range of 
intrauterine pathologies, let alone the fact that 
it was instrumental in overcoming the fallacy 
of curettage. Yet another significant and often 
underestimated or ignored aspect of hysteroscopy 
is, that it has expanded our understanding of the 
uterine anatomy / physiology, also in terms of 
pathophysiology. While enlarging our knowledge 
of already described lesions, it has also played a 
vital role in the recognition of previously unknown 
lesions. This has allowed us to make a major step 
forward in the treatment of symptomatic patients 
with abnormal uterine bleeding and infertility.

Driven by achievements made in scientific research 
and technological innovation, particularly in the 
fields of high-resolution digital imaging, miniaturiza-
tion and integration of functionalities, hysteroscopy 
has developed into a safe, well-tolerated and 
viable modality which offers excellent imaging and 
documentation options. Nevertheless, it is still 
noteworthy that hysteroscopy is not as common 
in daily practice as we might expect. This is mainly 
due to the lack of adequate and structured training 
required to reach a competent level of knowledge 
and practical expertise. Having recognized this 
gap in gynecologic practice, the European Society 
of Gynaecological Endoscopy (ESGE) established 
the Gynaecological Endoscopic Surgical Education 
and Assessment (GESEA) program, which includes 
lectures, hands-on training, and clinical tutorials.

The educational framework of the GESEA program 
covers diagnostic and operative hysteroscopic 
procedures, which requires participants to have a 
sound knowledge of anatomy, physiology, pathol-
ogy, pathophysiology, instrumentation, distension 
media, energy sources, and last but not least, of the 
potential complications and how they are managed. 
The competencies acquired in the GESEA program 
are confirmed by regular assessments before 
participants can proceed and build the practical 

skills that are most relevant to intrauterine surgical 
procedures. Seen in this context, the updated edi-
tion of the book makes an important contribution to 
training programs and workshops in hysteroscopy.

Professor Attilio Di Spiezio Sardo and Dr. Rudi 
Campo, world-renowned hysteroscopists, have 
managed to cover all relevant topics from the field 
of hysteroscopy in a well-structured and practical 
manner, from the basics to advanced surgical 
procedures. With its high quality images and 
numerous informative case reports, this textbook 
deserves to be included in the essential reading 
list of the gynecology residency training programs 
and I also highly recommend it to all colleagues 
who want to prepare for the GESEA diploma as a 
hysteroscopic surgeon.

It is well known that editing while working as a 
clinician is a real challenge. The editors and authors 
have mastered the delicate balancing act of writing 
a concise and highly-informative textbook on all 
topics relevant to this rapidly evolving subspecialty 
of gynecology, while at the same time coping with 
the need for providing detailed and exhaustive 
coverage of issues that are absolutely essential 
both to novices and experts in the field.

My sincere congratulations!

Thessaloniki, August 2021

Professor Grigoris F. Grimbizis
Head, First Dept. of Obstetrics and 
Gynaecology, Aristotle University of
Thessaloniki, Greece

President (2018–2020) of the European 
Society for Gynaecological Endoscopy 
(ESGE), Member of the Executive Board 
(2013–2017) of the European Society of 
Human Reproduction and Embryology
(ESHRE).
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Important notes:

Medical knowledge is ever changing. As new research and clinical 
experience broaden our knowledge, changes in treatment and therapy
may be required. The authors and editors of the material herein have 
consulted sources believed to be reliable in their efforts to provide 
information that is complete and in accord with the standards accepted at 
the time of publication. However, in view of the possibility of human error 
by the authors, editors, or publisher, or changes in medical knowledge, 
neither the authors, editors, publisher, nor any other party who has been 
involved in the preparation of this book, warrants that the information 
contained herein is in every respect accurate or complete, and they are 
not responsible for any errors or omissions or for the results obtained 
from use of such information. The information contained within this book 
is intended for use by doctors and other health care professionals. This 
material is not intended for use as a basis for treatment decisions, and 
is not a substitute for professional consultation and/or use of peer-
reviewed medical literature.

Some of the product names, patents, and registered designs referred to 
in this book are in fact registered trademarks or proprietary names even 
though specific reference to this fact is not always made in the text. 
Therefore, the appearance of a name without designation as proprietary 
is not to be construed as a representation by the publisher that it is in 
the public domain.

The use of this book as well as any implementation of the information 
contained within explicitly takes place at the reader’s own risk. No 
liability shall be accepted and no guarantee is given for the work 
neither from the publisher or the editor nor from the author or any 
other party who has been involved in the preparation of this work. This 
particularly applies to the content, the timeliness, the correctness, the 
completeness as well as to the quality. Printing errors and omissions 
cannot be completely excluded. The publisher as well as the author or 
other copyright holders of this work disclaim any liability, particularly for 
any damages arising out of or associated with the use of the medical 
procedures mentioned within this book.

Any legal claims or claims for damages are excluded.

In case any references are made in this book to any 3rd party 
publication(s) or links to any 3rd party websites are mentioned, it is made 
clear that neither the publisher nor the author or other copyright holders 
of this book endorse in any way the content of said publication(s) and/
or web sites referred to or linked from this book and do not assume any 
form of liability for any factual inaccuracies or breaches of law which 
may occur therein. Thus, no liability shall be accepted for content within 
the 3rd party publication(s) or 3rd party websites and no guarantee is 
given for any other work or any other websites at all.
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Brief History of Hysteroscopy
Considering the role of hysterscopy (Υστεροσ [hysteros] = 
uterus, σκοπεο [scopeo] = see) in modern gynecology, it 
may be justified to argue that this technique has ushered in 
changes of revolutionary, if not of truly Copernican magnitude: 
if in fact laparoscopy has doubtlessly expanded the range of 
options available for gaining access to the abdominal cavity, it 
is hysteroscopy that for the first time ever helped to ‘elucidate’ 
an obscure and isolated region which has not been explored 
in any direct sense since the middle of the nineteenth century. 

Endoscopy was brought into being in 1804 in the works of 
Philipp Bozzini (1773–1809) (Fig. 1), a German doctor of Italian 
origin, who developed an instrument named Lichtleiter (light 
conductor) (Fig. 2) which allowed him to see, for the first time, 
directly into the ‘internal cavities and interstices of a living 
animal’s body.’ The potential of the device was such that the 
inventor could assert that ‘The expert touch of obstetrics, 
now equipped with sight, can no longer err.’ Bozzini, however, 
never used his ‘Lichtleiter’ to explore the uterine cavity!

It was indeed only in 1869 that the first hysteroscopy was 
conducted by an Italian by the name of Diomede Pantaleoni
(1810–1885) (Fig. 3), a doctor and politician from Macerata. He 
managed to diagnose a small endometrial polyp (‘a polyp-like 
structure about the size of a small blackberry’) in a 60-year-
old woman suffering from abnormal uterine bleeding; he 
succeeded in treating it with repeated cycles of silver nitrate 
and published the case history in an article in the Medical 
Press and Circular July 14th, 1869.

Pantaleoni was therefore the first to conceive of and actually 
implement the technique in pursuit of the intrinsic purposes of 
modern hysteroscopy: diagnosis and therapy.

To perform the examination, Pantaleoni used a 12-mm caliber 
cystoscope, that had been developed by the Parisian urologist 
Antonin Jean Désormeaux (1815–1882) in 1853 (Fig. 4).

This instrument was similar to Bozzini’s Lichtleiter, illuminated 
with the light of a flame through combustion of alcohol and 

Introduction and Historical Context

1 Philipp Bozzini (1773–1809).

2 Lichtleiter (light conductor) conceived by 
Philipp Bozzini.

3 Diomede Pantaleoni (1810–1885). 4 Antonin Jean Désormeaux (1815–1882).

turpentine  this light, reflected by a series of mirrors, was 
transmitted to a tube that could be introduced in the cavity to 
be inspected (Fig. 5).

The story of hysteroscopy is closely related, in its origins, to 
that of cystoscopy, but the former had a less rapid develop-
ment, because the bladder, unlike the uterus, is an organ that 
is easily distended offering a high liquid capacity.

Indeed, despite Pantaleoni's bright and promising debut, 
scientific progress in the field of hysteroscopy was hampered 
by several obstacles over the subsequent years, both in terms 
of techniques and technologies, which meant that it remained 
extremely difficult to actually see inside the uterine cavity.

During the first procedures, endoscopic vision was achieved 
through direct contact, and the success of examinations was 
often limited by the considerable dimensions of the instru-
ments   which were around 2 cm wide! Entering through the 

1
Chapter
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1

cervical canal, especially outside of pregnancy, was in fact 
quite problematic, and inflicted intense pain upon the patient, 
which often mandated the use of anesthetics.

The uterine cavity was not easy to explore, given the difficulty 
of distending its walls, in addition to its physiological fragility, 
as well as a tendency toward endometrial mucosal bleeding. 
This often thwarted any attempt to successfully perform an 
examination, due to lack of clear vision, while at the same 
time exposing patients to the risks of perforation and peritoni-
tis. The first endoscopes were just tubes, without lenses, and 
the method of light transmission into the uterus was still in its 
infancy.

All this made hysteroscopy something more of a scientific 
curiosity than a technique of real clinical value!

With the aim of improving endoscopic vision, Maximilian Carl-
Friedrich Nitze (1848–1906) (Fig. 6), a urologist from Berlin, 
modified D sormaux’s endoscope in 1877, adding a lens to 
the distal end to magnify the image, placing a modified Edison 
lamp as its light source, just behind the lens. 

On the one hand, Nitze’s new technique was met with great 
success in urology, however, in the world of gynecology, an 
air of skepticism persisted. An article entitled Minor Surgical 
Gynecology put it this way in 1880:

In order for hysteroscopy to definitively establish itself as a 
diagnostic technique of proven efficacy and safety, it had to 
await improvements in optical systems and lighting, as well as 
in the distension of the uterine cavity, and a reduction in the 
caliber of the instruments.

Simon Duplay (1836–1924) and Spiro Clado (1862–1920), 
wrote the first text on hysteroscopy, in 1898, the Traité 
d’Hystéroscopie, in which they described both the surgical 
instruments and techniques employed, presenting a total of 27 
clinical cases investigated at the Hôtel-Dieu hospital in Paris.

Alfred Heineberg, in 1914, contributed other improvements 
to Nitze’s endoscope, adding a parallel channel for instillation 
of heated saline solution, which thus allowed a constant 
flow through that same endoscope, fitted with an outflow 
channel. Thus, Heineberg’s ‘uteroscope’ can be considered, 
for all intents and objectives, as the first ever continuous-flow 
hysteroscope.

From the second half of the 1950s and onward, the evolution 
of hysteroscopy progressed in a completely new way, now 
characterized by ever-increasing alacrity and efficacy in its 
advances.

In 1952, M. Fourestier, J. Vulmière and A. Gladu developed the 
concept of ‘cold light,’ (Fig. 7) using a bar of quartz to trans-
mit light from an external source to the distal extremity of a 
bronchoscope. They concluded their work with this unwittingly 
prophetic observation:

‘Once the cervix is sufficiently dilated to allow the introduc-
tion of the hysteroscope, it is much more useful to introduce 
an exploratory finger into the uterine cavity, a finger that 
touches its whole surface, instead of viewing a small area of 
a diameter of one inch, or an inch and a half. One must also 
remember that here, the tube cannot be turned in different 
directions, as it is possible in the bladder.’

‘Nous sommes convaincus que les résultats que nous avons 
obtenus dans l’exploration endobronchique se retrouveront 
dans toutes les autres endoscopies médicales’. (Foures-
tier,   M. et al., 1952)

5 Graphical diagram of the cystoscope of A.J. Desormeaux from 
1853 (Museum of the History of Medicine, Paris, France).

6 Maximilian Carl-Friedrich Nitze, 
(1848–1906).

7 A cold light source (KARL STORZ, 
Germany) from 1960.
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In 1959, Prof. Harold Horace Hopkins (1918–1994) (Fig.  8), 
liaising with the German entrepreneur and inventor Karl  Storz
(1911–1996) (Fig. 9), introduced a great innovation in the 
field of endoscopy, modifying the shape and length of the 
lenses within the optics: substituting the old spherical lenses 
with longer, cylindrical lenses. This change led to a complete 
reversal of the relationship between air spaces and lenses, in 
favor of the lenses, which would now produce fewer optical 
aberrations, offering an increased brightness and sharpness 
of the image, while reducing the caliber of the instrument 
(Fig. 10). This important innovation contributed greatly to the 
development of modern endoscopy. 

In 1970 K.Edstrom and F. Fernstrom would propose the use 
of 35% dextran solution (Hyskon) as an intrauterine distension 
medium, as well as the addition of two channels to the 
hysteroscope: one for the irrigation liquid, and the other for 
introduction of biopsy forceps. 

In 1971, in Germany, Prof. Hans-Joachim Lindemann 
(1920–2012) proposed the use of carbon dioxide (CO2) 
as an intrauterine distension medium, considering that a 
flow of 80–100 mL/min, with an insufflation pressure of no 
more than 200 mmHg, was safe for the patient. In 1974 
Lindemann, in collaboration with Dr.   Peter   P.   Wiest, developed 
a suitable device to monitor and control the insufflation of 
gas during diagnostic hysteroscopy: the hystero-insufflator,
with adjustable flow and pressure settings. Moreover, the 
same author, in order to avoid the escape of gas during 
examinations, designed a special adapter for the uterine 
cervix consisting of a vacuum hood. In 1980, he published the 
textbook titled: Atlas der Hysteroskopie.

The Japanese scientist O. Sugimoto, during the same period, 
suggested the use of saline solution as distension medium, 
and in 1978 published an article on hysteroscopy: Diagnostic 
and Therapeutic Hysteroscopy. Again in Japan Takaaki Mohri 

et al. reported that using a flexible 
hysteroscope allows to clearly see the 
tubes and to take photographs of early 
embryonic stages. Another important 
contribution to the development of 
hysteroscopy from Japan emerged in 
the 1980s, with the development of the 
rigid Machida hysteroscope, featuring 
a 60  field of view, and a xenon lamp 
that was cooled by powered ventilation. 
Light transmission was provided by use 
of a fiber-optic cable attached proximally 
to the hysteroscope’s eyepiece.

In Europe, it was not until the end of 
the 70s and the early 80s, that the 
Frenchman Jacques Hamou (Fig.  11) 
revolutionized the field of hystero-
scopy by devising a hysteroscope 
consisting of a 4-mm scope inserted 
into a purely diagnostic sheath allow-
ing to introduce gaseous distension 
medium (CO2) into the uterine cavity 
(Type 1 Hamou Microcolpohystero-
scope  (Fig.  12).

This hysteroscope is characterized by 
four levels of image magnification, up 
to a maximum of 150x, which allows the 
assessment of morphology, even on the 
cellular scale.

During the 1980s, no technological 
improvements of any importance were 
recorded in hysteroscopy, which, at that 
time, was routinely performed using the 
so-called traditional technique.

This approach involved the use of a 
speculum and cervical forceps while 
viewing and examining the cervix under 
distension using CO2 as preferred 
gaseous medium. Due to the large di-
ameter of the hysteroscope, preparatory 
cervical dilatation was mandatory, using 
local or general anesthesia, followed by 
hospitalization during recovery. 

8 Harold Horace Hopkins (1918–1994). 9 Karl Storz (1911–1996).

10 Graphical representation (top) of rigid scopes of the first generation made up of small 
spherical lenses and (bottom) second-generation scopes containing longer, cylindrical 

lenses.



17Introduction and Historical Context

1

12 The Hamou Microcolpohysteroscope, Type 1 (1979): it is equipped with a 30 -forward-
oblique scope, (diameter 4 mm, length 24  cm). It may now be used with a single outer 

sheath, that increases the overall diameter to 5.4 mm, or with a continuous-flow double 
sheath (s o n in t e fi ure) of an overall diameter of 6.5 mm. This allows both panoramic 
view and contact vision with 150x magnification.

14 Bettocchi continuous- o  operatin  ysteroscope (KARL STORZ, Germany), with a diam-
eter of 5 mm and a 5-Fr operating channel.

In the early 1990s, advances in technology and techniques 
made hysteroscopy less painful and invasive. While gaining an 
increasingly widespread acceptance in clinical practice among 
the British, the method helped to reduce the number of pro-
cedures performed in the operating room. At the same time, 
the number of ambulatory procedures (office hysteroscopy) 
was seen to rise, which may also be attributed to the fact, that 
office hysteroscopy has the inherent benefit of obviating the 
need for anesthesia and dilatation of the cervical canal.

Stefano Bettocchi (Fig. 13), who studied under Bruno J. Van 
Herendael, contributed significantly to the development and 
more widespread acceptance of office hysteroscopy. He modi-
fied the double-sheathed continuous-flow 6.5-mm corionscope 
with the development and inception of a new sheath of just 
5  mm in diameter and an oval-shaped cross-section (Fig.  14), 
making it more ergonomic and comfortable upon contact with 
the internal uterine ostium. Besides, the hysteroscope was 
equipped with  an operating channel for instruments up to 5 Fr.

Worthy of particular mention is that Bettocchi developed a 
new atraumatic technique for passing the hysteroscope into 
the uterus, which eliminated the need for using a speculum

or cervical forceps (the so-called vaginoscopic or no-touch
technique). Moreover, he contributed to the increasingly 
widespread use of saline solution as the preferred medium 
for distension of the uterine cavity, constituting an alternative 
option for use of CO2.

The first randomized, controlled study (Kremer C. et al., 2000) 
that compared office hysteroscopy with that performed in 
the operating room showed that, along with a similar rate of 
patient compliance, patients subjected to office hysteroscopy, 
had a significantly shortened duration of recovery. 

In subsequent years, numerous studies have indicated that 
office hysteroscopy has a diagnostic accuracy comparable 
to that of hysteroscopy in the operating room. In addition, the 
method provides added advantages, in that it allows to reduce 
the risks associated with anesthesia, it generates cost savings 
and has a greater compliance among patients. 

Currently, office hysteroscopy can be considered, in every re-
spect, the gold standard for examination of the uterine cavity, 
overcoming, in fact, the significant limitations of intrauterine 
diagnostic curettage.

13 Stefano Bettocchi (Rome, *1961), 
pioneer of office operative hysteroscopy.

11 Jacques Hamou holding a lecture at the 
Global Congress of Hysteroscopy,

Barcelona, May 2017.
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Evolution and Development of Operative Hysteroscopy
Milestones

nset and Initial Difficulties
The desire not only to diagnose but also to carry out operative 
procedures within the restricted uterine cavity, was already 
present in the surgeon who first performed a hysteroscopy, 
Diomede Pantaleoni (1810–1885), who in fact, not only 
diagnosed an endometrial polyp, but also cauterized it with 
silver nitrate, using an endoscopic technique. 

Despite this promising debut, hysteroscopic operations were 
limited, until the 1950s, to synechiolysis, using the sharp tip of 
a diagnostic instrument, and a few rudimentary procedures for 
tubal sterilization.

Operations in hysteroscopy, in fact, were severely inhibited 
by the fact that the surgeon had to actually view the operative 
field, namely the uterine cavity, through the eyepiece  this was 
extremely limiting, and hampered the intended manipulations. 
Operative hysteroscopes were 5 to 6 mm wide, and the whole 
instrument, assembled, had a total diameter of 7 to 8 mm. 
Moreover, the hysteroscopist had to insert operating instru-
ments of a diameter of about 4 mm (forceps, scissors), while 
standing in an awkward position, or actually kneeling by the 
patient, next to the gynecological chair.

Innovations in Techniques and Technologies
More complex operative procedures came into use only in the 
1980s, owing to specific key innovations in both techniques 
and technologies, including the introduction of the video 
camera, and the use of electrosurgical unipolar systems.

It was not until the 1980s that the advent of the video camera 
(Fig. 1), along with the option of magnifying the image on an 
electronic visual display (monitor) (Fig. 2), permitted the physi-
cian to remain seated, allowing the instruments to be guided 
without any particular technical difficulty. One hand, in fact, 
held the camera up to the eye, while the other (the operating 
hand) was then able to execute free and uninhibited move-
ments and perform the surgical procedure more readily.

Hysteroscopists thus began to perform even the most 
demanding operative procedures, such as the lysis of small 
septa, polypectomies and surgical removal of small intracavity 
myomas.

Polypoid and/or myomatous lesions were resected at their 
base of implantation, but could not be sectioned into smaller 
portions, which ensuingly lead to the drawback of being left 
behind in the uterus, if they were larger than the diameter of the 
internal uterine ostium. 

Surgeons went from operations with mechanical instruments, 
to the subsequent use of unipolar current, with the introduction 
of hysteroscopic resection, which was adopted from urology. 
They thus began to perform resections on lesions, with the aim 
of reducing their volume, necessitating a piecemeal extraction 
of the resulting tissue fragments.

1 Representative model of an endocamera of the early 80s,
(KARL STORZ Endopocket Endovision 536).

3 The first resectoscopes developed by J.P. Hallez for gynecological 
use (KARL STORZ, Germany).

2 Newvicon video camera (KARL STORZ Endovision 533) connected 
to a cathode-ray video monitor.

2
Chapter
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The resectoscope with unipolar current was introduced in 
gynecology, for the first time, by F.A. Chervenak and R.S. 
Neuwirth in 1981, in order to perform a myomectomy. 
Subsequently, the first resectoscopic endometrial ablation was 
performed by A.  DeCherney et al. in 1983.

The first resectoscope specifically designed for gynecological 
use was that of J.P. Hallez (Fig.  3) in 1987  comprising a sheath 
of 6.5 mm in diameter, a 3 mm scope, (0  direction of view), 
and a continuous-flow system that used a solution of mannitol-
sorbitol or glycine with ethanol as a medium for distension of 
the uterine cavity.

The F.D.A. (U.S. Food and Drug Administration) approved the 
use of resectoscopes in gynecology only in 1989. 

Gradually, hysteroscopic procedures began to enter into 
routine clinical practice of gynecological surgery, and gained  
acceptance to such a degree, that they replaced traditional 
modalities of surgical treatment (hysterectomy, curettage of the 
uterine cavity, and transabdominal metroplasty based on the 
Bret-Palmer technique).

In 1995, Ivan Mazzon (Fig.  4) developed the use of ‘cold loops’ 
for mechanical enucleation of submucosal myomas with an 
intramural component. The loops do not conduct electricity 
and are designed to allow enucleation of the intramural portion 
of the myoma after identification of the proper cleavage plane. 
The technique opened up the option for hysteroscopic treat-
ment of even predominantly intramural submucosal myomas.

In 2005, a novel hysteroscopic device, initially described as 
intrauterine shaver, was introduced into clinical practice. Today, 
it is more widely known as Tissue Removal Device (TRD). The 
TRD relies on a purely mechanical approach to remove intra-

4 The Mazzon cold loops for enucleation of submucosal myomas 
with intramural components (KARL STORZ, Germany) and the 

inventor, Ivan Mazzon (Rome, Italy).

Tab. I
Technical features and specifications of various Hysteroscopes and Tissue Removal Devices currently available on the market.
Key to abbreviations: O.D.  Outer diameter. 

Components, 
technical features 
and specifications

TruClear™ 8.0 
(Medtronic Inc.)
FDA 2005

MyoSure System
(Hologic Inc.)
FDA 2009

TruClear™ 5C
(Medtronic Inc.)
FDA 2012

TruClear™ Elite
(Medtronic Inc.)
FDA 2018

Omni™ Hysteroscope
(Hologic Inc.)
FDA 2018

Intrauterine Bigatti
Shaver (IBS®)
(KARL STORZ)
CE 2018

Hysteroscopes

O.D. (mm) 9.0 .25 .25 5. .0 .25 5.5 .0 .3

O.D. without out ow 
sheath (mm) .0 .25 .25 5.1 .0 .25 5.5 .0 –––

Optical system 
Size of scope (mm)

Rod lens system
3.5

Rod lens system
2.0

Fiberoptic system
0.

Rod lens system
1.9

Rod lens system
2.0

Rod lens system
.3

Surface area of distal
tip without out ow 
sheath (mm2)

50.3 30. 1.3 20. 2 .3 1.3 23.5 2 .3 25.

Direction of view 0° 0° 0° 0° 0 – 30 6°

Tissue Removal 
Devices (TRD)

O.D. (mm) 
Type of usability

.0
Single-use

3.0
Single-use

.0
Single-use

2.9  – 3.0
Single-use

2.9  – 3.0
Single-use

.0
Single-use

3.0
Single-use  

.0
Single-use

.0
Reusable

Action mechanism
Oscillation or 

simultaneous rotation 
and reciprocation

Simultaneous rotation 
and reciprocation

Oscillation or 
simultaneous rotation 

and reciprocation

Oscillation or 
simultaneous rotation 

and reciprocation

Simultaneous rotation 
and reciprocation Oscillation

Closure of cutting 
window Operator-controlled Automatic Operator-controlled Operator-controlled Automatic –––

uterine pathology without causing thermal damage. Moreover 
it is capable of removing large amounts of tissue in a rapid and 
easy way. The most distinctive feature of the TRD is its ability 
to concurrently shave away and aspirate tissue while maintain-
ing a clear visual field. The TRD is applied in a straightforward 
manner by bringing the cutting window in close contact with 
the tissue to be removed.

Currently, a wide range of tissue removal devices of various 
sizes, features and specifications are available (Tab.  I) offering 
a rapid, precise, and safe alternative to the use of a conven-
tional resectoscope.
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Introduction of Bipolar Technology
In 1997, we began to see an increasingly widespread applica-
tion of bipolar electrosurgery in hysteroscopy, owing to the 
market launch of a versatile dedicated electrosurgical system 
— the Versapoint™ Bipolar Electrosurgical System (Olympus 
Corp.). This comprises a high-frequency bipolar generator 
and bipolar coaxial electrodes designed to cut, coagulate and 
cauterize tissue.

A major benefit which accrues from the use of bipolar versus 
unipolar technology in hysteroscopic surgery is related to the 
fact that normal saline rather than non-conductive solutions 
(glycine, sorbitol-mannitol, etc.) can be used as distension 
medium, offering the added advantage of reduced dispersion 
of energy into tissues during resection.

Another advantage is derived from the close spatial arrange-
ment between the active bipolar electrode and the return 
electrode, a design feature which – along with the option of 
using normal saline as distension medium – eliminates the 
shortcomings and potential risks associated with the use of 
monopolar technology, such as fluid overload (electrolyte im-
balance with hypo-osmolar hyponatraemia) and alternate site 
electrical injury owing to unpredictable current diversion.

A further advancement in the development of bipolar technol-
ogy for hysteroscopic applications was made in 2005 with the 
release of AUTOCON® II 400 (KARL STORZ, Germany), an 

electrosurgical unit (ESU) which can be operated with bipolar 
and unipolar instruments. Unlike the previous model, the up-
grade included a control module for tissue impedance and / or 
temperature measurement along with automated adjustment 
of output parameters and an updated software component 
allowing to use saline solution as distension medium. 

The latest upgrade, released in 2016, is the third-generation 
AUTOCON®  III 400 (Fig. 5). It features a special mode that is 
matched to the functional properties of KARL STORZ bipolar 
Robi® / resection instruments. While using these instruments, 
output parameters are automatically adapted to the variable 
impedance of the tissue. 

perati e ffice Hysteroscopy
With advances in both techniques and technologies, operative 
hysteroscopy continued to become safer and less invasive. In 
the 1990s, a new philosophy emerged in the area of hystero-
scopy, the so-called Operative Office ysteroscopy, also re-
ferred to as Ambulatory Operative Hysteroscopy. The ultimate 
but achievable goal of this ambulatory philosophy is the 
so-called ‘One-Stop’ or ‘See-and-Treat’ Hysteroscopy. Blurring 
the distinction between diagnostic and operative procedures, 
this concept allows to merge the diagnostic and operative 
stages which now can be performed in a single procedure.

The technological innovation that has contributed most to the 
development and widespread acceptance of this philosophy 
is the refinement of the hysteroscopes themselves, into small-
calibre, continuous-flow devices, with a working channel that 
facilitates insertion of mechanical instruments (Fig. 6).

Obtaining a direct view of the uterine cavity, along with the 
chance of performing context-related operative maneuvers is 
now a viable option for endoscopists. This is mainly resulting 
from the availability of well-engineered diagnostic scopes. Using 
modern hysteroscopes, it is not only possible to view the uterine 
cavity, but also to perform biopsies or to treat benign lesions in a 
relatively short time, without necessitating any premedication or 
anesthesia. 

The rationale that operative hysteroscopic procedures can be 
performed without the use of analgesics or anesthesia, is based 
on anatomical features of the uterus: in fact, sensory innervation 
in the uterus is mainly invested in the myometrium, and does not 
reach the endometrium or fibrous tissue.

Mechanical operating instruments (scissors, grasping forceps, 
etc.) (Fig.7) have long been the only option for actually 

implementing the Operative Office ysteroscopy philosophy  the 
onset of bipolar technology, with the introduction of a series 
of electrodes of a diameter of just 5 Fr (Figs. 8–9), allowed to 
broaden the range of pathologies amenable to ambulatory 
treatment, reserving the use of a resectoscope and necessitating 
an operating room environment to a few selected cases. 

The world of ambulatory operative hysteroscopy has been 
revolutionized recently by technological innovations such as 
next-generation small-diameter (miniature) resectoscopes and 
tissue removal devices (TRD).

The inception of miniature resectoscopes, which essentially are 
downscaled versions of standard resectoscopes, has virtually 
eliminated the need for cervical dilatation, enabling the hys-
teroscopic surgeon to undertake more complex surgical proce-
dures in an outpatient setting while using the same maneuvers 
as with their standard counterparts.

The first miniature continuous-flow resectoscope released 
in 2010 was the 16 Fr Gubbini mini hystero-resectoscope 
(Tontarra Medizintechnik GmbH, Germany) which can be used 
with both cold and electrified loops, while giving the hystero-
scopist the option of using monopolar or bipolar current deliv-
ered from a dual-purpose electrosurgical unit. 

In 2017, KARL STORZ introduced a new bipolar resectoscope 
with a diameter of only 5 mm (15 Fr) (Fig.  10), which is com-
parable to the previous model used for standard ambulatory 
hysteroscopy. The electrical circuit of the purely bipolar resec-
toscope originates from the active electrode at the instrument’s 
distal tip and is completed at the return electrode located in 
close proximity to the active one. The 15 Fr bipolar resecto-
scope comes with a wide range of cold loops and electrodes 

5 The third-generation ESU AUTOCON® III 400 (KARL STORZ, Germany).
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10  r ipolar office resectoscope (KARL STORZ, Germany).

suited to cope with various levels of complexity encountered 
during operative procedures in an ambulatory setting.

Tissue removal devices are an integral part of the standard 
armamentarium needed for ambulatory operative hystero-
scopy. On account of the ongoing process of medical 
device miniaturization, TRDs are currently available with an 
outer diameter of no more than 6 mm. These systems allow 
for the purely mechanical removal of endouterine lesions (in 
particular polyps, small myomas and retained products of 
conception) and they effectively help reduce the duration of 
surgery because cutting and evacuation of tissue / debris are 
performed in a rapid consecutive manner. They offer the ability 
to remove large amounts of tissue quickly and easily, which is 
why they have gained in acceptance not only among the new 
generation of hysteroscopists.

However, the number of gynecologists who choose to treat 
their patients in an ambulatory setting, rather than in a hospital  
environment, is still unexpectedly low. Among the reasons that 
have been given to explain such a disproportionately low level 
of acceptance of the office philosophy, we can cite: 

� Even though the upfront costs for sophisticated dedicated 
instruments are significant, there is evidence in the current 
literature suggesting that expenditures for cost-intensive 
operating rooms, plus hospital stays, are commonly 
greater than those required for office surgery  

6 BETTOCCHI® Operating Hysteroscope @ and TROPHYSCOPE® XL !
with mechanical instrument inserted into the operating channel.

7 Mechanical 5 Fr operating instruments.

8 5 Fr Versapoint™ electrodes Twizzle tip @ and Spring tip ! 
(Olympus Corp.).

Q

W

9 5 Fr electrodes, needle-shaped !, hook-shaped @ and the
Gordts and Campo bipolar ball electrode # (KARL STORZ, 

Germany). 

Q

W

E

� The need for highly specialized operators. However, it 
has been shown that, with suitable training, the learning 
curve for office surgery is quite favorable, in part owing 
to the new hysteroscopes, which are highly portable 
and ergonomic in use.

Q

W
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In reality, one of the reasons which still might be a chal-
lenge against a wider acceptance of office philosophy, is the 
conviction, both on the part of the gynecologist and that of 
the patient, that a hysteroscopic procedure performed in an 
ambulatory setting, without anesthesia, may be more painful, 
thus favoring the so-called traditional approach. 

It is therefore understandable that the efforts made in 
recent years to spread the office procedure have mainly 
endeavored to emphasize the notion of reducing discomfort 
and pain. Contributing greatly to this aspect is the use of 
saline as distension medium, the reduction in the diameter 
of the hysteroscopes, as well as the use of the vaginoscopic 
approach. 

Today, efforts to promote the office approach have met with 
success, and office surgery has entered into routine clinical 
practice, along with the use of traditional resectoscopes. In this 
way, the range of treatment options available today in modern 
hysteroscopy has been greatly enriched. 

At present, traditional surgery and office surgery are no longer 
contradictory to each another, but rather, have undergone a 
Hegelian synthesis, in which each setting is complementary 
to the other: it is now the pathology itself, together with a full 
assessment of the clinical case under consideration, that 
defines the chosen approach which is embedded in the most 
appropriate treatment strategy fashioned to suit each individual 
case.

The Digital Hysteroscopy Clinic (DHC)
In the past few years, a host of 
technological innovations has 
spurred revolutionary changes 
in the field of hysteroscopy. This 
is particularly reflected by the 
expanded scope of procedures 
amenable to an outpatient set-
ting (ambulatory hysteroscopy). 
A handy term which was coined 
to describe this innovative con-
cept is the Digital Hysteroscopy 
Clinic (DHC). 

The concept of DHC, first intro-
duced by Dr. udi a po (Leu-
ven, Belgium, Fig.   5A), is aimed
at establishing an accurate diag-
nosis and providing adequate 
treatment of uterine pathologies 
while at the same time respect-
ing the centrality of the patient 
(Figs.  5B,  C). 

The core components and pro-
cesses of the DHC concept are 
intertwined with each other and 
combine the methodology of 
ambulatory operative hysteroscopy with high-end technology 
typically seen in modern operating rooms. Advanced video-
endoscopy is used in an integrated way with other imaging 
modalities, e.g., 2D/3D  ultrasound, thus offering an optimal 
treatment setting while adopting ‘best practice’ techniques and 
other supportive measures to create an experience as comfort-
able and painless as possible for the patient. 

It is key in the concept of DHC that all procedures and related 
tasks are based on well-structured protocols to reduce the 
potential risk of intraoperative and post-procedure complica-
tions as well as to optimize the economic use of healthcare 
resources. 

A digital hysteroscopy clinic is distinguished by a well-staffed 
and technologically well-equipped organization where care is 
optimally matched to the individual needs of each patient. Due 
attention is also given to ‘soft’ factors which have a positive 
effect on a patient’s sense of well-being and comfort. This 

not only applies to common 
areas such as reception or 
service areas, but also to the 
interior design of surgical units. 
In the operating room, a wall 
is equipped with backlit glass 
panels that allow both illumi-
nance and color temperature to 
be dimmed and adjusted as 
needed. The special lighting can 
help to put the patient at ease 
and to enhance the contrast of  
the monitors. During the hystero-
scopic procedure, it is advisable 
to have a staff member take on 
the task of communicating with 
the patient by showing empathy, 
reassuring her and engaging her 
in the procedure itself (so-called 
‘local vocal’). It can be helpful to 
direct the patient’s attention to a 
separate video screen while pro-
viding explanations about what 
is done in the current moment.  

The standard equipment in a 
DHC includes a portable 3D volumetric ultrasound system with 
abdominal and transvaginal probe, a compact hysteroscope 
(Campo TROPHYSCOPE®) with a diameter of 2.9 mm, a 15-Fr 
bipolar resectoscope and a 19 Fr Intrauterine Bigatti Shaver 
(IBS®). 

An electronically controlled suction-irrigation pump such as 
the HAMOU® ENDOMAT® or the ENDOMAT® Select are well 
suited to deliver the liquid distension medium. The latter unit 
is a versatile tool which comes with a default setting for multi-
disciplinary use. Finally, the DHC is equipped with a digital 
recording and documentation system for patient reports and 
data archiving (AIDA® – KARL STORZ, Germany). 

The core concept of DHC involves the combined use of 
hysteroscopic equipment and 3D ultrasound imaging, which 
enables a ‘one-stop’ setting (also termed ‘see and treat’), i.e., 
making an accurate diagnosis and providing effective treatment 
of the endometrial pathology in the same session. 

5 Digital Hysteroscopy Clinic of the Life Expert Center in 
Leuven, Belgium. A well-equipped operating room with am-

bient seal wall ilumination (A, C) is key in the DHC concept. Due 
consideration is also given to ‘soft’ factors, such as modern 
reception / common areas (B), which are known to have a posi-
tive effect on the patient’s well-being and comfort. The operating 
theater (C) features an adaptable lighting along with advanced 
endoscopic units and 2D/3D ultrasound. Note the combined use 
of hysteroscopy and ultrasound in the same procedure (C).

C

A
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Based on the experience which has been accumulated with 
the DHC concept since its inception in 1999, approx. 90  of 
all hysteroscopic procedures can be performed in an outpa-
tient setting. DHC is in fact the ideal environment to address 
even more complex procedures including large endometrial 
polyps, Asherman syndrome or adenomyosis. 

However, it must be emphasized that an ASA grade  2, or 
the presence of large intrauterine lesions suggestive of a 
prolonged duration of surgery (  30 minutes) and the need for 
large-calibre instruments are considered contraindications for 
outpatient hysteroscopic surgery. 

In conclusion, the continuing trend toward miniaturization, 
enhanced versatility, analog as well as digital connectability 
and compatibility of components utilized in DHC, and just as 
importantly, real-time integration of ultrasound imaging have 
largely contributed to improved patient comfort and compli-
ance, reduced intra- and postoperative complication rates, 
which altogether make outpatient hysteroscopic surgery a 
procedure that is easy to perform, safe, and well-tolerated by 
patients.

Precautions for Hysteroscopy in Times of the COVID-19 Pandemic
At the end of 2019, a novel coronavirus (SARS-CoV-2) which 
manifests as COVID-19 disease, was first identified in Wuhan, 
Hubei province, China, from where it spread rapidly and 
sparked a global public health emergency. Current evidence 
suggests that SARS-CoV-2 is transmitted directly from one 
person to another, primarily during close contact with infected 
individuals through mouth and nose secretions (saliva, respira-
tory secretions or droplets/aerosols). It is also contracted indi-
rectly by touching contaminated surfaces on which the virus 
can live for up to 72 hours. 

The recommended measures to prevent SARS-CoV-2 infection 
include frequent hand washing, physical distancing (maintain-
ing an interpersonal safe distance of at least one meter) and 
covering the mouth and nose when coughing or sneezing to 
avoid dispersing infectious droplets. At the time of writing, the 
first vaccines, for which a series of phase-3 preliminary clini-
cal trials had been completed and published, were approved 
in several countries. In March 2021, two mRNA vaccines 
were available, one of which developed by fit er- io ech
and the other by Moderna Inc. (Cambridge MA, USA) jointly 
collaborating with researchers from the National Institute of 
Allergy and Infectious Diseases (NIAID), North Bethesda MD, 
USA. A vector vaccine, developed by the University of Oxford
and AstraZeneca (Cambridge, England), is also available and 
it is geared toward providing herd immunity effects. Additional 
vaccines are currently being tested.

Since the beginning of the pandemic, public health boards, 
major scientific societies and professional organizations have 
drawn up indications, guidelines and protocols to be followed, 
encouraging the suspension of non-urgent elective medical 
examinations while continuing to provide emergency medical 
care and operative procedures to those patients for which a 
delay could worsen the prognosis of the disease. 

In uly 2020, medical experts from the scientific committee of 
the ‘Global Congress of Hysteroscopy’ along with those from 
the European Society of Gynecologic Endoscopy (ESGE) and 
the American Association of Gynecological Laparoscopists 
(AAGL) evaluated the risk of viral dissemination during hystero-
scopic procedures and published a consensus statement with 
general recommendations for hysteroscopic procedures during 
the COVID-19 pandemic.

The recommendations are supported by the most up-to-date 
evidence-based rationale which assumes that the virus is 
not present in genital fluids. Moreover, hysteroscopy is not 
considered an aerosol-generating procedure (AGP), even 
when using electrosurgical devices. In fact, the surgical smoke 
produced during hysteroscopic surgery is mostly composed of 
tiny ‘cavities’ which – unlike the classic ‘bubbles’ emanating 
during HF electrosurgical applications in open and / or laparo-
scopic surgery where vapor is enclosed by two surfaces – are 
bounded by a single surface only.

Therefore, in hysteroscopic surgery, the tiny ‘cavities’ collapse 
due to the high internal pressure (from the surface tension of 
the liquid distension medium) whereas the larger cavities cool 
down rapidly and dissolve in the liquid medium. Ultimately, 
the components of the vapor generated during hysteroscopic 
surgery are not released into the ambient air, but remain mostly 
confined within the uterine cavity, and are rapidly absorbed 
into bloodstream or aspirated by the suction system and 
drained via the outflow channel of the hysteroscope. 

Thus, it can be concluded that hysteroscopy is associated 
with an extremely low or negligible risk of viral dissemination. 
Nevertheless, the expert panel has defined a few general 
recommendations which need to be observed in hysteroscopic 
procedures during the COVID-19 pandemic:

1. Limit hysteroscopic procedures to patients for whom 
delaying the procedure could result in adverse outcomes

2. Screen for potential COVID-19 infection through a 
telephone triage system that includes a careful history 
of candidates expected to enter the facility. uestions 
to be asked include the presence of fever or symptoms 
suggestive of COVID-19 infection, close contact with 
suspected, probable or confirmed cases of COVID-19, 
and patients coming from high-risk areas

3. Whenever possible, apart from body temperature 
measurement, diagnostic tests should screen for 
COVID-19 infection to identify those patients who will 
be admitted to the gynecological department (negative 
history, temperature  37.3 C, negative COVID-19 test) 
and to seperate out those who need to be directed to 
COVID-19-designated treatment areas where they are 
subjected to immediate evaluation
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4. Limit the presence of an adult companion to cases in 
which the patient is absolutely in need, subjecting them 
also to the same screening criteria as the patients

5. Provide adequate space (e.g., waiting rooms) to ensure 
appropriate physical distancing, make sure that hand 
sanitizers and masks are available  the latter should be 
worn by patients, companions, and staff members at all 
times  

6. It is imperative that all health care providers who are in 
close contact with the patient during the hysteroscopic 
procedure wear personal protective equipment (PPE)

7. Periodically sanitize rooms, environments, and 
workstations (including keyboards, touch screens, mice 
etc.)

8. Organize video transmissions for physician and student 
training programs, avoiding the need for physical presence.

9. Prefer the use of mechanical instruments (forceps, scissors, 
tissue retrieval devices), rather than electrosurgical 
instruments, whenever possible

10. Prefer the use of operative instruments which are suited 
to shorten the duration and improve the effectivity of the 
procedure

11. Use a closed-circuit system for irrigation and suction of the 
liquid distension medium, prevent any surgical measures 
which have aerosol-generating effects, avoid multiple 
insertions and removal of the hysteroscope from inside the 
uterine cavity

12. Use conscious sedation or locoregional anesthesia, if 
possible, to avoid the risk of viral dissemination at the time 
of intubation and extubation during general anesthesia.
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General Overview
Modern gynecology has witnessed a rapid evolution and a 
widespread application of endoscopic techniques over the 
past 20 years, particularly those seen in hysteroscopy. This 
has been made possible mainly due to technological develop-
ments relating to instrumentation and equipment, along with 
continuous improvements related to surgical techniques.

It is therefore highly appropriate to devote an entire 
chapter to the instrumentation required for diagnostic and 
operative hysteroscopy, focusing on the many technical and 
technological developments that have characterized the 
 recent history of the field.

Principal Instrumentation and Equipment
The main instruments used in hysteroscopy – whether 
diagnostic or operative, whether performed on an ambulatory 
basis or in the operating room – serve the purpose of providing 
adequate vision and intracavitary distension.

Intraca itary ision
The quality of the surgeon’s view is a major precondition for 
both correct diagnosis and adequate, effective treatment. The 
six major components for optimal vision are as follows:

Video Camera

In modern hysteroscopy, the human eye has been completely 
replaced by a substitute, the video camera (Fig.1).

Regarding the camera, the key parameters are as follows:

In a nutshell, the optimal video camera should work at the 
lowest possible lux number, while featuring a high resolution in 
lines and pixels, a powerful zoom, and a high S/N ratio.

� video camera
� monitor
� cold light source
� light cable
� electronic irrigation and suction pump
� endoscopes

� the sensitivity, expressed in lux, which represents the 
minimum quantity of light needed to capture an image 
(the lux number is inversely proportional to the sensitivity);

� the resolution, which is determined by the number of 
vertical lines within the image. The latter can be displayed 
on a video monitor (a higher number of lines corresponds 
to an enhanced resolution);

� the definition of the image which is proportional to the 
number of image picture elements, or pixels, contained 
on the chip. The chip is a microprocessor, (also called  
charge-coupled device, CCD) that has the task of 
converting light from the real image into electrical signals. 
The image captured by the camera is decomposed into 
the three primary colors (red, green and blue) which can 
be transmitted to a single chip, or to three different chips, 
one for each color. Obviously, the larger the number of 
chips, the better the chromatic accuracy of the image.

� the zoom is the function of image magnification before
displaying it on the monitor, which is indispensable when 
working with small-calibre optical systems (<  3  mm), as is 
often the case in hysteroscopy.

� The signal/noise ratio is abbreviated in English using 
the acronym SNR or S/N (Signal-to-Noise Ratio). This 
is a numerical quantity that expresses the power of a 
desired signal with respect to that of the interference or 
noise present in any system that acquires, processes or 
transmits information. A high S/N ratio keeps variations in 
image quality to a minimum, when the visual conditions 
present difficulties due to low illumination levels, caused,
for example, by active bleeding.

1 The components of the IMAGE1S™ Ru ina™ platform.
Connect module @, link module #, IMAGE1S™ 4U Rubina™ 4K UHD 

camera head %, Power LED Rubina™ cold light source $, TIPCAM® Rubina™

4K/3D videoendoscope ^ and 55" 4K/3D widescreen monitor !.

Q
@
#

$

%
^
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At present, the KARL STORZ IMAGE1  S™ video system 
represents one of the most advanced modular imaging 
platforms, providing an exceptional image quality in high 
 definition (FULL HD) together with the option of choosing from 
a broad variety of innovative visualization modes. The system 
has been designed specifically to improve endoscopic vision
and also to offer the surgeon additional information on every 
aspect that is of surgical interest. 

This cutting-edge imaging system comes with specific
software features that allow to reduce shadows while at the 
same time – due to enhanced color intensity and contrast – 
facilitating the recognition of details. In a nutshell, the system 
creates images that deliver a surplus of visual information.

IMAGE1 S™ is a dedicated system that provides the operator 
with four different visualization modes, all of which are designed 
to modify the video signal’s chrominance components and 
to improve the perception of details. The modes are named 
CLARA, CHROMA, SPECTRA A* and B** (Fig. 2).

The CLARA mode (Fig. 2 @) was developed to obtain a 
more distinct perception of the darker areas by harmonizing 
density values in all areas of the endoscopic image. Areas of 
 overexposure and any reflections are removed while  luminosity
is added to darker areas of the image.

The CHROMA mode (Fig. 2 #) enhances chromatic 
contrast, and is best for emphasizing anatomical structures 
without altering the natural appearance of colors. In this 
way, CHROMA provides the added benefit of an enhanced
differentiation between various types of tissue. Combining 
both the CLARA and CHROMA modes obtains an image 
characterized by a focal magnification of subtle structures,
obtaining an improvement in depth perception.

The SPECTRA* modes allow the operator to choose from two 
distinct types of color adjustment (A) and (B), both based on 
a color modification algorithm. The SPECTRA  A* mode (Fig.  2
$) is based principally on the blue and green spectral signals, 
whereas the B** mode (Fig. 2 ^) offers a filtration of the
intense red color bands, while maintaining the entire spectrum 
of colors within the limits of the original bands.

Application of the SPECTRA A* mode emphasizes all 
those structures that are rich in hemoglobin, improving the 
 definition and consistency of mucosal vascular networks. In
low light conditions, SPECTRA B** is useful in that it exhibits 
the vascularization of tissues more clearly and improves the 
appearance of depth. 

A unique feature of the IMAGE1 S™ system is that it offers
three different visualization options for the endoscopic 
image. As a matter of course, the user may freely select 
whether a standard white light mode or one of the 
visualization modes of IMAGE1 S™ be used. The third option, 
named ‘side-by-side view’ (Fig. 3 #), is a major feature 
of the IMAGE1 S™ system which allows the white light 
image to be shown on the left side, and an IMAGE1 S™

visualization mode image on the right side of the video screen.
The side-by-side view offers the advantage of a paired view, 
with a natural appearance of colors on the one hand, and 
enhanced tissue differentiation on the other. By using side-by-
side view, there is also the option of capturing still images or 
recording video clips of outstanding image quality.

* SPECTRA A: Not for sale in the U.S.
** SPECTRA B: Not for sale in the U.S.

2 The different visualization modes of the IMAGE1 S™ syste
D RD ! white light, R  @, HR  #, R  $,

D RD % white light and R   ^.

WQ
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3 The R  R  IMAGE1 S™ yste
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4 The most recent IMAGE 1™  HD camera heads !
and the IMAGE1 S™ control unit @.

WQ



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract30

7 Light cables of the fi er-optic ! and li uid crystal @ type.

Q
W

Video Monitor

Here one should evaluate the resolution (everything that has 
been said of cameras applies) as well as the overall dimen-
sions of the screen (Fig.  5). A small-display monitor needs 
to be placed very close to the operator. This can impair the 
surgeon’s field of view and encumber his/her  degrees of
freedom when maneuvering with instruments, not to mention it 
can impede the movements of assisting staff in the operating 
room, and obvious consequences.

old i t ource

In 1960 Karl Storz intuited that it is possible to transfer light 
from an external source, through an endoscope, into a 
patient’s body and onto the site to be examined. This develop-
ment heralds the formal birth of cold light endoscopy.

5 The TELEPACK+ ‘all-in-one’ compact system (A) and a modern 
di ital ultraflat widescreen  HD D D monitor ( ).

A

6 Modern D cold li t source

i t a le

Transmission of cold light from the light source into the 
endoscope can be achieved through two types of cables: 
fiber-optic or liquid crystal.

The transmission of light through a fiber-optic cable is based
on the phenomenon of total internal reflection. Whether the
fiber is straight or curved, the light enters at one extremity and
passes through on a zig-zag course, repeatedly reflected by
the inner surface of the fiber, to emerge from the opposite side
at exactly the same angle that it had upon entering the cable. 
Unfortunately, optical fibers are rather fragile: any damage
or rupture, or any undue bend, will immediately reduce the 
intensity of the transmitted light.

Fiber-Optic Cables (Fig. 8, !) have a diameter that varies 
from 3.5 to 5 mm and a length of 180–350 cm. Generally, the 
cables widely used for hysteroscopy have a diameter of 5 mm 
and a length of 180 cm.

Liquid Crystal Cables (Fig. 8, @) are composed of a liquid 
medium, usually cholesteric salts. Given a similar light source, 
liquid crystal cables have the advantage of transmitting higher 

levels of light intensity than those provided by fiber-optic
cables. Despite their high rigidity, which can often hinder an 
endoscopic procedure, they are characterized, however, by 
greater durability.

Over the past 40 years, many types of cold light sources have 
been produced and marketed, and all have been characterized 
by ever increasing power, with the aim of obtaining as sharp a 
view as possible of the uterine cavity, which, because of its 
predominantly red color, has a high inherent light absorption 
capacity.

Currently, LED cold light sources (Fig. 6) are superior to xenon 
sources for various reasons:

� LED cold light sources offer the combined benefit of
constant light density and very long service life.

� Very long life span (around 30,000 hours).
� LED cold light sources convert electrical energy directly 

into visible light which results in a high light output.
� Reduced generation of heat.
� Color temperatures range between 6000 and 6400 Kelvin, 

therefore LED light mimics the natural daylight color.
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Intraca itary Distension

The endometrial mucosa tends to bleed on contact; it is 
therefore necessary to perform a preparatory distension of the 
uterine cavity prior to initiating an intracavitary examination. 
The question as to which distension medium suits best  for 
diagnostic and operative hysteroscopy has perhaps been 
the most widely-debated topic in the scientific hysteroscopic
literature.

A principal distinction is made between gaseous and 
fluid distension media. The only gaseous medium utilized 
in hysteroscopy is carbon dioxide. Introduced in 1972 by 
H.-J.Lindemann (1920–2012), it is used at an insufflation pres-
sure of approx. 100–120  mmHg and a flow of 30–60  mL/min to
maintain an intracavitary pressure of 40–80 mmHg. Currently, 
the use of carbon dioxide is limited to the field of  diagnostic
hysteroscopy, only.

Liquid distension media can be divided into two types: high 
and low molecular weight. The only medium-high molecular 
weight distension medium used in hysteroscopy, though 
currently in disuse, is a solution of 32 % dextran (Hyskon) with 
a molecular weight of 70 000 Daltons. Introduced by means of 
a 50 ml syringe, commonly 100 ml will suffice to adequately
distend the uterine cavity. The advantages of dextran are its 
low miscibility with blood, high light transmission, and ease of 
use. The use of dextran has been found to be associated with 
severe allergic reactions, hypersensitivity, and sometimes, 
fatalities.

Low-molecular-weight distension media, unlike those with 
high molecular weight, require a continuous supply to permit 
an adequate and continuous intracavitary distension. These 
solutions can be divided into non-electrolytes and electrolytes 
(e.g., saline solution).

The non-electrolyte solutions (glycine and sorbitol-mannitol), 
containing neither cations nor anions, do not conduct 
electricity, and are therefore employed in hysteroscopy using 
unipolar electrosurgical systems. Such means of distension 
allow for good endoscopic vision, but their use is associated 
with a higher risk of electrolyte-related complications in cases 
of intravasation. The use of glycine, however, has been found 
to bear the potential risk of neurotoxicity.

For a full discussion of the complications associated with 
distension, however, the reader is invited to refer to the 
chapter dealing with complications.

In office hysteroscopy, uterine distension using saline  solution
has been associated with an increased level of patient 
 compliance, and a better cost-benefit ratio in cases of intra-
uterine bleeding, compared to those modalities using carbon 
dioxide as distension medium. Moreover, the use of saline 
solution is imperative when using bipolar electrodes.

A liquid distension medium can be administered:

An electronic irrigation and suction pump such as the Hamou 
Endomat® (KARL STORZ, Germany) (Figs. 9) is particularly 
advantageous in that it allows to define and adjust the  various
parameters relating to the delivery of the distension medium 
(flow, pressure, and suction). In an ambulatory setting, the
device is usually preadjusted to an irrigation pressure of 50–
75 mmHg, a flow rate of 200 mL/min and a suction pressure
of 0.25 bars. This low value of intrauterine pressure, lower than 
the 60–70 mmHg occurring within the tubes, prevents pas-
sage of the distension medium into the peritoneal cavity, thus 
avoiding both the risk of vagal reaction and pain sensation.

� at atmospheric pressure: 2 bags 3 or 5 liters are 
connected through a urological ‘Y’ tubing set (Fig. 8A) 
and positioned 90–100 cm from the patient’s perineal 
plane, in order to generate an irrigation pressure of about 
70 mmHg;

� by means of pressure generated by an instrument 
similar to a blood pressure monitor, the ’squeeze-bag’
(80–120 mmHg) (Fig. 8B);

� by using an automated microprocessor-controlled 
irrigation and suction unit, that enables a clear field of
vision and maintains a constant and optimal level of 
uterine distension (Figs. 9, 10).

9 Electronic irrigation and suction pump: the Hamou Endomat®

(most up-to-date version, KARL STORZ, Germany).
8 A urological ‘Y’-tubing set (A) and a squeeze-bag ( ).

A
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A more recent automated suction-irrigation roller pump is 
the Endomat Select® (Fig. 10). It can be used as stand-alone 
single-flow pump for pressure-and-flow-controlled irrigation
in hysteroscopy or in combination with a second Endomat 
Select® unit which provides suction alone while connected to 
the Intrauterine Bigatti shaver (IBS®). The technology offers 
a wide range of customized solutions. The Endomat Select®

comes with single-use cassette tubing sets which can be 
replaced rapidly and easily with only one hand. Seen before 
the background of continuing miniaturization and integration, 
the compact design of the Endomat Select® is well adapted 
to procedures performed in clinical outpatient departments or 
ambulatory offices. With its default software packages the unit
is preconfigured for gynecological applications including diag-
nostic and operative hysteroscopy as well as hysteroscopic 
tissue removal using the IBS® system.

10 Electronic irrigation and suction pump: the Endomat Select ®

(KARL STORZ, Germany).

Endoscopes

Endoscopes are the core components of hysteroscopy. 
They are composed of optical lens systems that enable the 
transmission of light to a site the surgeon wants to have a 
look at, and, conversely, from the object to the camera. In its 
simplest form, the optical lenses are integrated in a sheath that 
allows a distension medium to be introduced in the uterine 
cavity for panoramic viewing.

There are two types of scopes, either rigid or flexi le
(Figs.  11A, B). Rigid scopes are based on glass lenses alter-
nating between air spaces, which together make up the image 
transmission system. The surrounding optical components are 
fiber-optic bundles designed for transmitting light to the area
that needs to be inspected.

Prof. Harold Horace Hopkins (1918–1994) established the 
 scientific foundation for a major technological innovation by
modifying the design and length of optical lenses incorporated 
in an endoscope: he abandoned the traditional concept of 
placing tiny spherical lenses at regular intervals along the 
inside of the endoscopic shaft, with spaces of air in between. 
The new design was ingenious in that it reversed the relation-
ship between air spaces and rods of glass (the so-called 
rod lens system), in favor of the latter ones, that would now 

generate less optical aberrations while providing images of 
enhanced brilliance and higher definition.

Rigid endoscopes are available with viewing angles of 0°, 
12°, 30°/45° or 70° (Fig. 12). The choice of the viewing 
angle is determined mainly by individual preferences. For 
less experienced operators, 0°-scopes are relatively simple 
to use as orientation is similar to that of normal vision. Once 
the scope (with a forward-oblique view of 30°/45° typically 
found in all hysteroscopes incorporating the Hopkins® rod lens 
system) is in place and the distal tip is positioned at 1–1.5 cm 
from the target site, a quick and easy inspection of uterine 

walls, cornual recesses 
and tubal ostia is made 
possible by simple on-axis 
rotation of the scope’s 
shaft to the left or to the 
right.

Conversely, the same 
range of view with a 
0°-scope is only feasible 
moving the shaft to the 
right or left by means 
of lateral panning. Such 

movements, if performed in an ambulatory setting, can be un-
comfortable for the patient, because they can induce marked 
cervical stimulation.

In the early 1990s, advancements made in the field of fiber-
optic technology had a positive impact on the design features 
of 0°-rigid rod-lens scopes particularly in terms of a reduced 

12 The various angles of view of 
rigid endoscopes.

13 The so-called ‘beehive pattern’ view ( ) in comparison to that 
offered by a Hopkins® scope (A).

A

11 Hopkins® rod-lens endoscopes (A) and flexible fiberscope ( ) 
(KARL STORZ, Germany).

A
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outer diameter. Miniaturization led to the production of small-
calibre hysteroscopes, with  consequent benefits for the
patient in terms of improved compliance.

In the beginning, however, the large scale application of 
hysteroscopes was limited by poor image quality (the 
so-called ‘beehive pattern’) (Figs. 13A,  B) as well as costs, 

and a multitude of issues related to design, handling and 
maintenance. Technological efforts on the part of the manu-
facturers, aiming to overcome these problems, have now 
allowed to produce small-calibre scopes delivering an image 
that is increasingly similar to that obtained with rod lens 
systems, resulting in a more widespread use.

Instru ents pecifically Desi ned for Dia nostic and perati e ffice Hysteroscopy

Hysteroscopy
Modern office hysteroscopy benefits from the use of minia-
turized hysteroscopes with an outer diameter of less than 
5  mm, which allows diagnostic and minor operative proce-
dures to be performed with ease, eliminating the need to dilate 
the cervical canal, and causing only minimal discomfort for the 
patient.

From the first-generation endoscopes of the 1970s, which had
a low quality of vision and a diameter of 5.5  –  6 mm, a second 
generation (diameter of 2.9–4  mm) evolved, which through 
continuous progress lead to the modern, revolutionary scopes 
currently used, measuring just 2 mm in diameter and offering 
an excellent quality of vision. The miniaturization of scopes, 
both rigid and  flexible, has been boosted by developments
in both techniques and technologies, and represents a major 
milestone in the evolution of modern hysteroscopy, for at least 
two reasons.

This is, above all, because miniaturization has  significantly
improved the patient’s compliance; in fact, a 1–2 mm 
reduction in an endoscope’s diameter, and consequently in the 
overall outer diameter of the hysteroscope, has resulted in a 
cross-sectional reduction of the sheath of about 50–75%. A 
small reduction in the size of the scope has made introduction 
into the cervical canal and uterine cavity much less painful for 
the patient than it once was with conventional hysteroscopes 
of larger calibre. The development of increasingly smaller 
instruments was instrumental in the wide acceptance of hys-

teroscopy as an office procedure.

Secondly, miniaturization of scopes has allowed to produce 
operating sheaths that also include a working channel and 
a system for continuous-flow irrigation, all with an overall
diameter of less than or equal to 5 mm, i.e., the diameter of 
first-generation purely diagnostic hysteroscopes.

The hysteroscopes most commonly used for office  diagnostic
and operative procedures are the following:

The first one is made up of a 2.9 mm scope with 30 forward-
oblique direction of view, and an outer diameter of 5 mm 
(Fig.  14A). Its smaller version comes with a revolutionary 
2-mm scope, which reduces the outer diameter of the hystero-
scope to 4  mm (Fig. 14B).

Both hysteroscopes are available with two sheaths, one 
for irrigation and the other for suction (allowing to install a 
 continuous-flow  system for irrigation of the uterine cavity),
a 5 Fr operating channel, and an oval cross-sectional  profile
(Fig.  15A).

  a) BETTOCCHI® peratin  Hysteroscope for ulatory
Hysteroscopic rocedures it  ontinuous- lo  at

i e  and i e  (KARL STORZ, Germany)

14 The BETTOCCHI® peratin  Hysteroscope ‘Size 5’ (  diam. 5  mm) 
and ‘Size 4’ (  diam. 4 mm), with continuous-flow sheath.

(KARL STORZ, Germany).

A

15 The BETTOCCHI® peratin  Hysteroscope for ambulatory operative 
procedures. Shown in (A) is the distal end with the sheath’s oval 

cross section.

A
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continuous-flow sheath (diameter 3.7 mm) and a continuous-
flow operating sheath, with a 5 Fr working channel (outer
diameter 4.4 mm). The outer sheath, once loaded onto the 
inner sheath assumes either an active or passive position. In 
its passive position, the diameter of the sheath is smaller and 
thus matches the needs of diagnostic hysteroscopy. If re-
quired, with a simple push on the button and a distal 
movement, the sheath can be switched to its active position. 
(Figs. 11, 12).

The Campo TROPHYSCOPE® can be 
used with a large variety of 5   Fr instru-
ments. Another interesting option is the 
single-use Spirotome curette (Bioncise 
NV, Wellen, Belgium) designed for 
targeted biopsy sampling. Its main 
components are a needle with helix and 
a cutting cannula (Figs. 13,14). 

Available is also an ‘oversize’ version 
of the Campo TROPHYSCOPE® which 
is slightly larger in outer diameter, both 
regarding its outer sheath (diameter 
5.8  mm) and the size of the Hopkins®

rod lens scope. The ‘XL’ model of the 
Campo TROPHYSCOPE® gives the 
option of using both 5 Fr and 7 Fr instru-
ments.

This compact hysteroscope is another advancement of the 
traditional BETTOCCHI® ‘size 4’ hysteroscope, from which it 
inherits only the Hopkins® 2 mm scope (Fig. 10). The underly-
ing philosophy that led to the design and manufacturing of the 
compact hysteroscope was the objective of creating both a 
robust and ergonomic tool.

These key features have already been included in the design 
of the previous model. In order to improve both durability and 
rigidity, the scope had to be incorporated in the handle and 
inner sheath (Fig. 10). The ergonomic design of the handle 
facilitates insertion and handling of the hysteroscope. In the 
lower part of the handle, an assembly of connectors allows 
to connect the fiber-optic light cable and the tubing set for
irrigation and suction. The operating channel is equipped with 
a silicone valve inlet that prevents leakage and facilitates inser-
tion of any mechanical instrument or bipolar electrode up to 
5  Fr in diameter.

  b) BETTOCCHI ®  Inte rated ffice Hysteroscope (B.I.O.H.®)
(KARL STORZ, Germany)

10 The BETTOCCHI® Inte rated ffice Hysteroscope (BIOH®).
Close-up view (A) of the scope being inserted into the sheath by 

use of the handle. 

A

11 The Campo R H ® with continuous-flow diagnostic outer sheath locked in the
passive position.

This compact hysteroscope offers the special benefit that it
comes with a diameter of only 2.9 mm. It can be employed as 
a single-flow diagnostic hysteroscope, or, if the need arises, as
a continuous-flow operating hysteroscope by adjunctive use
of an outer sheath which increases the overall diameter to 
4.4  mm only. Currently, there are two types of outer sheaths, a 

  c) Campo R H ®  e o pact Hysteroscope
(KARL STORZ, Germany)
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13 The Spirotome (Bioncise NV, Wellen, Belgium), can be introduced 
through the diagnostic outer sheath of the R H ® and is 

mainly used to obtain mucosal and submucosal samples, e.g., from 
the uterine wall during hysteroscopy. It is also helpful in a diagnostic 
fertility workup, e.g., for targeted tissue sampling from intramural 
uterine lesions.

A

C

14 The R H  curette allows to perform dissection and curettage 
without the need of placing a speculum. Using the instrument for 

this purpose it is possible to readily assess the outcome of tissue 
removal (KARL STORZ, Germany).

12 The Campo R H SCOPE® with continu-
ous-flow  operating outer sheath comes with

outer diameters of 2.9 mm (A), 4.4 mm ( ) and
5.8 mm (C) (also called R H SCOPE®  XL by its 
inventor)
The latter is mainly intended for use in the oper-
ating room). Shown are the passive (A) and 
active (  ) positions of the outer sheath.
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Today, various types of resectoscope are available (Tab.  I) 
which differ in caliber and type of electrosurgical system used 
(unipolar or bipolar). The most common resectoscopes have 
an outer diameter of 5 mm, 6  mm, 7  mm, and 9 mm.

A purely bipolar resectoscope (outer diameter 5 mm) was 
released in 2017 (Fig. 15). As determined by indication and 
intended purpose, the operating surgeon can choose from a 
wide range of HF electrodes (Fig. 16). Moreover, the resecto-
scope may also be used with cold loops for blunt dissection, 
myoma enucleation and retrieval of resection specimens 
(Fig.  17). When adapted to a telescope bridge with working
channel, the resectoscope can be operated with semi-rigid 
5   Fr instruments (Fig. 18).

Unlike conventional (semi-)bipolar systems using the sheath 
as return electrode, the KARL STORZ bipolar resectoscope is 
a truly bipolar system where only the target tissue interposed 
between the jaws of the bipolar electrode is involved in the 
electric circuit.

  d)   15 Fr (5 mm) ipolar ffice Resectoscope
(KARL STORZ, Germany)

Table I: Technical data of various brands of resectoscopes
(as of March 2021).

Resectoscope

Manufacturer Outer diam. 
(Fr) Scopes (°) Unipolar Bipolar

KARL STORZ,
 Germany 15 0 YES YES

KARL STORZ,
 Germany 22 0-12-30 YES YES

KARL STORZ,
 Germany 26 0-12-30 YES YES

Olympus Surgical 
Technologies Europe 26 0-12-30 YES YES

Richard Wolf 21 / 24.5 12 YES YES

Richard Wolf 27 30 YES YES

15 ipolar ffice Resectoscope  outer diameter 5 mm (KARL STORZ, 
Germany).

17 Reusa le old oops for blunt dissection, myoma enucleation 
and retrieval of resection specimens (KARL STORZ, Germany).

18 The telescope bridge with working channel allows the ipolar 
ffice Resectoscope (outer diameter 5 mm) to be used for ‘see 

and treat’ procedures with semi-rigid 5 Fr-instruments.

16 in le-use ipolar lectrodes for use with the ipolar ffice Resecto-
scope (outer diameter 5 mm). Angled cutting loop !, pointed 

cutting electrode @, ball-end coagulation electrode #, longitudinal 
cutting loop $, (KARL STORZ, Germany).
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The most up-to-date version of the IBS system (Fig. 19) with a 
6° wide-angle straight-forward Hopkins® endoscope has an 
integrated sheath of only 6 mm in outer diameter, which is why
only minimal cervical dilation is needed prior to its insertion. 
The 4-mm shaver blades shown in (Fig. 21) can be used very 
effectively to remove intrauterine pathologies, be it in the oper-
ating room of a clinic or in an ambulatory setting. The updated 
IBS system has been designed for a wide range of surgical 
applications which require the use of 4-mm mechanical instru-
ments as well as bipolar electrosurgical instruments (Fig. 20).

  e)   19 Fr (6 mm) Intrauterine Bigatti a er I
(KARL STORZ, Germany)

20 Shown are mechanical instruments and a coagulation electrode 
which can be used through the working channel of both versions 

of the IBS system (KARL STORZ, Germany).

21 The shaver blades (oval ! and rectangular @ cutting windows) 
are suited for use with both versions of the IBS system (6 mm/

19 Fr and 8 mm/24 Fr), (KARL STORZ, Germany).

Q

W

19 The latest version of the  r I  yste  
(outer diameter 6 mm) has a 6° Hopkins®

wide-angle straight-forward endoscope with 
parallel eyepiece (KARL STORZ, Germany).
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  f le i le ideo Hysteroscope

The flexi le video hysteroscope has a beveled tip design and 
an outer diameter of only 2.8  mm, which in many cases allows 
it to be inserted into the cervical canal without prior dilation. 
The steerable distal section can be deflected up to 105
(Fig.  22). In this way, insertion into the cervical canal is 
facilitated while preventing inadvertent contact with the uterine 
walls. The working channel allows the use of flexible 3 Fr oper-

ating instruments and permits unimpeded intracavitary flow of
the distension medium. Virtually any point within the uterine 
cavity can be inspected. Unlike the first generation of flexible
hyst eroscopes in which fiberoptic bundles were used for im-
age capture and transmission, modern digital video hystero-
scopes are commonly equipped with an image sensor at the 
distal tip (CCD or CMOS chip) offering much higher resolution 
and improved visualization than its predecessors.

A

iniaturi ed peratin  Instru ents

Mechanical Instruments

For quite a long time, the use of mechanical instruments has 
represented the only way to perform operating procedures 
on an ambulatory basis. They are introduced into the working 
channel of the hysteroscope, making it possible to perform 
biopsies, polypectomies, the retrieval of ‘lost’ IUDs inside the 
uterus, and the lysis of adhesions or septa. The mechanical in-
struments commonly used are shown in Figs. 23, 24. Among 
these, the grasping forceps with teeth (alligator forceps, 
Fig.  24) is the one most frequently used. It is preferred over the 
biopsy or spoon forceps (Fig.  25 !) as it permits the removal 
of larger portions of tissue. Owing to the length of the fine

23 The Campo R H ® can be used with a large variety of in-
struments. Scissors, blunt Q; scissors, pointed W; punch E;

biopsy and grasping forceps R; biopsy spoon forceps T myoma fixa-
tion instrument Y; Bettocchi / Di Spiezio Sardo palpation probe U.

Q

W

E

R

T

Y

U

22 le i le ideo ysteroscope 
(KARL   STORZ, Germany) (A). Close-up 

view of the steerable distal section and the 
beveled tip design ( ).
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24 The toothed grasping forceps (alli ator forceps). 25 e i-ri id ec anical instru ents biopsy forceps with spoon !,
pointed scissors @ and a tenaculum grasping forceps #.

Q

W

E

26 5 Fr mechanical instruments designed to facilitate the removal of 
fragments of tissue from the uterine cavity: Di  Spiezio Sardo

grasping forceps ! and Hesseling  /  Di Spiezio Sardo tenaculum 
grasping forceps with spike @.

Q

W

27 Graduated Bettocchi  /  Di Spiezio Sardo intrauterine palpator 
specifically designed to estimate the length of the  uterine cavity,

of the cervical canal and of the resected septum (in millimeters  /
centimeters).

toothed jaws, which is double as standard, and a pin that pro-
trudes from the inner surface of the upper jaw, tissue material 
can be removed effectively. Designed for removing fragments 
of polyps / myomas in an office hysteroscopy setting, two
other 5 Fr instruments are available (Fig.  26). Particularly use-
ful in surgical procedures, such as hysteroscopic metroplasty, 
is the graduated intrauterine palpator, which allows to resect 
uterine septa in a highly precise and targeted manner (Fig. 27).
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29 5 Fr Versapoint™ electrodes (Olympus Corp.). Spring tip ! and
Twizzle tip @.

Q

W

32 lectrosur ical enerator  (Autocon® III 400, KARL STORZ, 
Germany). 

30  r electrodes  needle-s aped !  oo -s aped @ and the
Gordts and Campo bipolar ball electrode # (KARL STORZ, 

Germany). 

Q

W

E

ipolar lectrodes

The Versapoint™ 5 Fr co-axial bipolar electrodes (Olympus 
Corp.) and electrosurgical system of the same name were 
introduced to the market in 1997. They were the first bipolar
electrodes to be used with physiological saline as distension 
medium in hysteroscopy. Currently, there are two electrodes 
available, namely the ‘Twizzle’ tip @, particularly suitable for 
localized and well-adapted vaporization, and the ‘Spring’ tip !, 
which offers a wider vaporizing effect (Fig. 29).

With regard to bipolar technology and instrumentation
KARL   STORZ took a further step ahead in 2005 with the 
release of Autocon®   II  400, an electrosurgical unit which can 
be operated in both bipolar and unipolar mode. Unlike the 
previous model, the upgrade included a control module for 
tissue impedance and / or temperature measurement along 
with automated adjustment of output parameters and an up-
dated software component allowing to use saline solution as 
distension medium. Along with the release of Autocon®   II  400, 

KARL   STORZ advanced the development of the next genera-
tion of miniaturized 5 Fr electrodes (Fig. 30). The main advan-
tage of these electrodes is that they are reusable and, there-
fore, reduce the costs of ambulatory operative procedures.

Among the electrodes currently available are a bipolar, semi-
rigid, straight dissection electrode ! offering a ‘needle-like’ 
cutting effect, a bipolar semi-rigid dissection electrode with a 
90° hook-shaped tip @ for tissue vaporization, and a bipolar 
ball electrode according to Gordts and Campo #, which is 
used for coagulation of tissue (Figs. 30, 31).

The latest upgrade, released in 2016, is the third-generation 
Autocon®  III 400 (Fig. 32). It features a special mode that 
is matched to the functional properties of O  
rotating bipolar (Robi®) / resection instruments. While  using
these instruments, output parameters are automatically 
adapted to the variable impedance of the tissue.

31 The bipolar ball electrode according to Gordts and Campo for use 
with the Campo R H ® (KARL STORZ, Germany).
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Dedicated Instru entation for perati e 
Hysteroscopy in an peratin  Roo  ettin

Resectoscopes
The instrumentation so far described for office hysteroscopy
may also be used in the operating room, particularly in cases 
where the type and /or dimensions of the lesion give reason 
to anticipate that cervical dilation will be excessive or difficult
to achieve, or even impossible. However, in the majority of 
cases, it is possible to perform operative hysteroscopy in 
the operating room with the aid of a resectoscope, following 
cervical dilation, and under general or local anesthesia.

The resectoscope has been used in gynecology since the 
1970s. R.S.   Neuwirth was the first to publish a scientific
article on resectoscopic myomectomy in 1978. The advent of 
the resectoscope has revolutionized gynecological surgery in 
that it allowed the treatment of pathologies which previously 
required a hysterectomy.

The key components of a resectoscope (Fig. 33) are:

The working element is the key component of the resecto-
scope. It consists of a mechanical system that allows to 
advance or retract the loop in a controlled manner.

� the working element;
� the inner sheath;
� the outer sheath;
� the loop (active or cold);

33 Resectoscope disassembled into its components: the Hopkins®

endoscope !, the working element # with a cutting loop @, 
standard obturator %, inner and outer sheaths, assembled $.
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34 uttin  loops and ipolar electrodes for use it  a -  or in  
ele ent  Classic cutting loop, angled !; cutting loop, small @; 

pointed electrode #; ball-end coagulation electrode $; longitudinal 
cutting loop %.
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There are active and passive working elements, characterized 
by a different position of the handle in the rest position: in the 
case of active working elements, the rest position of the loop 
is that of maximum extension beyond the distal end of the 
sheath; conversely, in the case of passive working elements, 
the rest position is that of maximum retraction into the tip of 
the resectoscope.

The inner sheath is a metal shaft that encases the scope; it is 
equipped with a Luer connector and stopcock for the disten-
sion medium irrigation tubing, allowing the liquid to enter the 
uterine cavity. This sheath features a sophisticated mechanism 
that allows to rotate the working element only while preventing 
any concurrent rotation of the sheath. In this way, the inflow
and/or outflow tubes connected to the sheath are prevented
from getting entangled in each other.

The outer sheath is another metal tube loaded onto the inner 
sheath, thus creating a space in between that allows free 
 passage of the distension medium to create a continuous-flow
irrigation system.

The loops are fitted to the working element of the resecto-
scope and can be used for various types of operative 
modalities. These usually involve the application of high-
frequency current (Figs.  34, 37, 39) or may also be performed 
in a cold manner (Figs. 35, 36) as determined by individual 
circumstances (an angled cutting loop for removal of polyps 
and myomas, a straight cutting loop for metroplasty and/or 
ablation of the uterine fundus and cornual recesses, a special 
electrode for lysis of adhesions and/or septa, and a ‘cold loop’ 
for mechanical enucleation of an intramural myoma or a partly 
intramural component). There is a wide range of electrodes 
available for vaporization  /  coagulation of tissue (Figs. 34 %,
37 $ and %, 38 and 39  @).
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35 on-electrical loops for cold nife  enucleation of submucosal 
myomas with an intramural component. Rectangular loop,

straight ! and a rake-shaped loop @. Such loops are intended for 
use with a 9 mm-bipolar working element (KARL STORZ, Germany).

W

Q

37 Unipolar loops and electrodes: cutting loop, angled !;
5-mm cutting loop, straight @; pointed electrode #;

ball-end coagulating electrodes, 3 mm $ and 5 mm %. 

Q
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R

T

38 apori ation electrodes for use it  a unipolar or in  ele ent
Spike electrode, 5 mm ! and 3 mm @; roller electrode, #;

VaporCut® electrode $.
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36  non-electrical loop for cold- nife  enucleation of submucosal 
myomas with intramural component. Such loops should be used 

with a 9-mm unipolar working element (KARL STORZ, Germany). 
Rectangular loop, straight !, rake-shaped loop, @ and knife-shaped 
loop #.

Q
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39 oops and electrodes for use it  a -  ipolar or in  ele ent
Cutting loop !, ball-end coagulating electrode @;

pointed electrode # .

Q

W

E
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ideoendoscopic uip ent for Hysteroscopy in an ulatory or 
peratin  Roo  ettin

Docu entation and Data rc i in  yste s
The use of video camera and monitor in modern hysteroscopy 
has rendered it possible to obtain video recordings, that can 
be used effectively for documentation, teaching and scientific
purposes.

The need for video documentation of surgical procedures has 
increased in recent years, mainly because of a rise in medi-
cal malpractice suits, cost pressure and a perpetual effort to 
improve the quality of treatment.

One of the most advanced video recording systems currently 
available in hysteroscopy is the AIDA® documentation system 
( O , er any) (Fig. 39). It combines high image 
quality with resolution up to 4K-UHD while providing maximum 
reliability and control over the quality of the data generated. 
AIDA® gives the user various options of digital data archiving 
via DVD, CD-ROM, USB flash drive, internal/external hard
disks or in-hospital storage via DICOM  (Digital Imaging and 
Communications in Medicine)  /  HL  7 (Health Level  7). Still 
images, video clips and digital audio records can be taken 
easily during examination or surgery, by pressing a touch-
screen button, or via voice command, foot pedal, keypad, or a 
push button on the camera itself. All recorded still images are 
displayed as preview images on the right side allowing them to 
be readily identified. Patient data can be received via DICOM
worklist and/or entered via touch screen, or using a traditional 
keyboard. The recorded images and video can be stored for 
a preset period in the AIDA® system, and may later be used 
for various purposes (presentations, research, marketing, 
etc.) If the need arises during an operation, it is also possible, 
given a connection with the hospital data network system, to 
simultaneously retrieve and display on the screen any images 
previously stored in the patient’s records (ultrasound images, 
x-rays).

Hysteroscopic a er
Another innovative device in hysteroscopic surgery is the 
Bigatti system (Intrauterine Bigatti Shaver, IBS) (Fig. 40). It 
is introduced through the operating channel of a Hopkins® 

wide-angle endoscope with offset eyepiece and can be used 
for a large variety of operative procedures. The IBS system 
comes with a 6° wide-angle straight-forward scope, an in-
tegrated sheath of 8 mm (24 Fr) in diameter, and a working 
channel through which the rigid shaver is introduced. The 
irrigation sheath is connected to a peristaltic pump to maintain 
adequate uterine distension and to deliver good intraoperative 
vision. With a push on the pedal switch both the rotatory mo-
tion of the shaver tip and suction of the peristaltic pump are 
activated. In this way, continuous flow of the irrigation liquid is
maintained and the tissue debris floating therein is evacuated.

40 The 24 Fr Intrauterine Bigatti Shaver (Karl Storz, Germany).
The 6° Hopkins® wide-angle straight-forward endoscope

with parallel eyepiece !, 24 Fr operating sheath @,
DrillCut-X® II GYN shaver handpiece #, hollow obturator $.
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41 The ID ® documentation system for digital storage of still im-
ages, video sequences and audio comments (Karl Storz, 

Germany).
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o pact yste s
In hysteroscopy, it is possible to use compact, portable sys-
tems. The TELE   PACK+ system (Fig. 40) is an all-in-one sys-
tem which combines a 18.5" touch screen monitor, LED cold 
light source, FULL HD camera control unit and documentation 
with integrated network function in a portable and compact 
unit. The system allows archiving of patient data on internal 
memory, USB storage device or via network integration func-
tion including export/import of data to/from HIS and PACS.

40 The TELE  PACK+ system (KARL STORZ, Germany).

Inde  of i ures
i  Images ! to $ by courtesy of Prof. M. Canis, Clermont-Ferrand, France.

Images % and ^ by courtesy of Prof. A. Schneider, Berlin,
Germany. Pg. 29
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Endometrial Polyps

� Hyperplastic polyps: the most common type, arising 
from the basal endometrial layer, which is sensitive to 
estrogen; they are therefore the result of an estrogen 
stimulation that is not balanced by the effect of progestin, 
over a number of menstrual cycles. These can be 
associated with diffuse endometrial hyperplasia and can 
demonstrate fewer localized atypia. The finding of atypical 
areas in the presence of an endometrial polyp is not a rare 
event, particularly if the latter is of large size and/or has 
been diagnosed at a postmenopausal age.

� Atrophic polyps: these are typically seen in the 
postmenopausal period, and are generally regressive 
alterations of a functional or hyperplastic polyp.

� Functional polyps: the least frequent lesion, showing 
glandular alterations similar to those of the surrounding 
endometrium, as they respond to the hormonal stimuli of 
the menstrual cycle.

� Adenomyomatous polyps: these are lesions in which 
varying amounts of smooth muscle cells and fibrous 
tissue are found. 

� Atypical adenomyomatous polyps: defined as tumors 
of the uterine body of mixed composition, these are 
characterized by the concomitant presence of benign 
endometrial glands and stroma with structural atypia 
consisting mainly of smooth muscle, and in which the 
likelihood of association with and/or transformation into 
endometrial cancer is about 9%.

� Pseudopolyps: these are small sessile lesions 
(<  1  cm), whose structure is identical to the surrounding 
endometrium. They are detected only in the secretory 
phase of the menstrual cycle, and then disappear with the 
menstrual flow.

1 Histolo ical i a es  ( ) hyperplastic polyp (E/E 10x) ; (B) atrophic-
cystic polyp (E/E 40x); ( ) functional polyp (E\E 20x); (D) adenomyo-

matous polyp, presence of smooth muscular tissue together with a 
normal glandular ratio (E\E 10x); (E) adenomyomatous polyp with a 
morular component (E\E 20x); (F) pseudopolyp (E\E 10x). 

From the histological viewpoint, the following types can be 
distinguished (Fig. 1):

Definition  tiolo y and lassification
Endometrial polyps are benign growths within the endometrial 
mucosa consisting of a stromal axis surrounded by cylindrical 
epithelium containing variable quantities of glands and blood 
vessels.

They can be single or multiple, sessile or pedunculated, and 
are generally located at the uterine fundus, in particular in the 
area of the cornual regions. 

The incidence of endometrial polyps reported in the literature 
is about 20% to 30% of the female population, with particular 
prevalence in the fifth decade of a woman’s life. 

4
Chapter
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a le I  Etiopathological Factors of Endometrial Polyps.

� ene nd e ifi eneti nd i i e edit
Factors
Chromosomal alterations (chromosomes 6 and 20), 
familial adenomatous polyposis, diabetes, hypertension.

� n to to
Increased local production of interleukins secondary to 
endometritis.

� Endocrine Factors 
Imbalanced hyperestrogenism (obesity, polycystic ovary 
syndrome, menopause, late menopause, estrogen-
secreting gonadal stromal tumors, chronic liver disease).

� Iatrogenic Factors
Unbalanced estrogen therapy, toremifene or tamoxifen 
therapy for breast cancer.

linical ppearance
Endometrial polyps may be totally asymptomatic, diagnosed 
during a routine examination, or more frequently, they are 
found to be associated with:

� Abnormal Uterine Bleeding (AUB): among the types 
of AUB most frequently associated with endometrial 
polyps are intermenstrual spotting and/or post-coital 
spotting (particularly, with coexisting cervical polyps). 
The finding of endometrial polyps, that generally 
present as solitary lesions of limited size, in a significant 
proportion of patients with AUB, is a result of the patient’s 
hyperestrogenic state at the onset of symptoms, and is 
not itself a direct cause of these symptoms. Endometrial 
polyps may directly account for bleeding, particularly 
where their mass and/or number occupy much of the 
volume of the uterine cavity, causing an ulceration of 
the endometrium. In postmenopausal patients, potential 
symptoms related to metrorrhagia can be highly variable 
in terms of number, size and vascularity of the lesions, 
and are usually associated with an increased risk of 
malignancy in a polypoid lesion;

� Infertility: endometrial polyps are found in 15–25% 
of infertile women. The underlying etiological patterns 
that might have an adverse impact on female fertility 
are many, and most are still being studied, including: an 

inflammatory response of the endometrium, an obstructive 
defect that interferes both with the migration of sperm and 
embryonic implantation  impaired synthesis of specific 
biochemical mediators; a greater surface area, associated 
with an increase in the secretion of endocrine glycodelin; 
and endometrium-related angiogenic factors that promote 
neovascularization and prevent the adhesion of sperm 
to the zona pellucida. Numerous studies in the literature 
have shown an increased pregnancy rate secondary to a 
polypectomy (15–24%). However, the lack of randomized 
trials does not allow for a definitive conclusion on the 
potential role of polypectomies in increasing pregnancy 
rates. 

� Rare symptoms: polyps in the uterine corpus, particularly 
if they reach a certain volume, can provoke reflex 
contractions of the uterus that displace progressively 
towards the cervix and can cause, in some instances, 
a complete expulsion. This can give rise to symptoms 
of pain of variable intensity. Large polyps can also 
present with necrosis, which can result in a vaginal 
serosanguinous discharge having an unpleasant odor.

Numerous causes for the onset of endometrial polyps have 
been suggested; they include genetic and familial hereditary 
genesis, and/or specific inflammatory factors, endocrine 
factors, and iatrogenic factors (Table I). A recent area of 
research is the hypothetic correlation between endometrial 
polyps and endometriosis/adenomyosis.
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re ysteroscopic Dia nosis

� Transvaginal ultrasound (Transvaginal Sonography,
TVS): presenting in two-thirds of cases with a focal, 
hyperechoic and well-defined thickening of the endo-
metrium (Figs. 2, 3), at times associated with multiple 
areas of hypoechogenicity. Occasionally, the polyp may 
appear delineated by a thin hypoechoic stripe. Doppler 
fluximetry, especially at childbearing age, is often capable 
of identifying the vascular axis of the polyp (Fig. 4). 

� Sonohysterography (SHG): allows resection of the 
polyps’s pedicle from the uterine walls and a proper 
measurement of its size, along with a more precise 
localization (Fig. 5).

2 Ultrasound i a e ( ) and ysteroscopic i a e (B) of an endometrial 
polyp on the posterior wall, 18.8 x 7.3 mm.

B

3 D rans a inal ultrasound  the sagittal ultrasound scan shows a 
hyperechoic endometrial area suggestive of an endometrial polyp ( );

the 3D reconstruction of the coronal plane allows to determine the size 
of the polyp (arrow) and its precise location in the uterine cavity (B). 

B

4 D rans a inal ultrasound  The sagittal view allows to identify a 
profile showing an endometrial trilinear pattern (periovulatory) 

interrupted by a focal thickening, oval, of about 13x7 mm, suggestive 
of an endometrial polyp ( ); the olor Doppler allows to identify the 
vascular pedicle at the base of the polypoid lesions on the anterior 
uterine wall (B). 

B

5 ono ystero rap y  At least one endometrial polyp and one 
endocervical polyp are identified ( ); the D reconstruction in t e 

coronal plane allows for rendering of the focal thickening, demonstrating 
its ‘bilobed’ shape, which in reality is due to the coexistence of two 
distinct polypoid lesions (B). 

B
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Hysteroscopic Dia nosis
Hysteroscopy not only allows for immediate diagnostic 
confirmation, but also provides additional clinical information 
required to define the proper therapeutic approach. 

The endoscopic examination of endometrial polyps and the 
resulting hysteroscopic report should include an evaluation of 
the following parameters:

� Number: mostly seen as solitary lesions, but multiple 
polyps are frequently observed as well (Fig. 6). 

� Dimensions: considering that the maximum spread of the 
jaws of a 5-Fr alligator forceps is 6 mm, positioning the 
opened jaws in the vicinity of the lesion allows to obtain 
a more or less correct estimate of its dimensions (Fig. 7).

� Location and relationship to the tubal ostia (Fig. 8).
� Consistency: while generally soft, the adenomyomatous 

polyp can be hard, and semi-myomatous (Fig. 9).
� Characteristics of the base of implantation: sessile or 

pedunculated (Fig. 10).

6 Images of a solitary endometrial polyp ( ) and of multiple 
endometrial polyps (B) taken during a ysteroscopic e a ination

using a liquid distension medium.

B

7 Evaluation of the size of an endometrial polyp, using the opened 
jaws of an alligator forceps as a reference for comparison. The size 

of the polyp, in this case, is approximately 6 mm.

B

8 Hysteroscopic i a e of a millimetric pedunculated endometrial polyp 
located in the left peritubal region in a postmenopausal patient.

9 Images of functional endometrial polyps ( ) and adenomyomatous 
polyps (B) taken during a ysteroscopic e a ination using a liquid 

distension medium. In view of its soft consistency, the lesion is readily 
grasped with a 5-Fr alligator forceps. ( ). The hard consistency of this 
lesion and its whitish appearance make it difficult to distinguish the 
present condition from an endocavitary myoma (B).

B

10 Hysteroscopic i a es of a millimetric pedunculated polyp on the 
anterior wall ( ), a pedunculated polyp on the posterior wall (B),

a sessile hyperplastic polyp on the posterior wall ( ) and a functional 
sessile polyp in the fundal region (D). Image ( ) shows another polypoid 
lesion on the anterior wall.

B

D
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11 Images of hyperplastic endometrial polyps taken during a hystero-
scopic e a ination using a liquid distension medium.

Endometrial polyp with a marked inflammatory-necrotic component 
and glandulo-cystic dilatation; the vascularization appears regular, in 
consistency with the main vascular axis of the polypoid lesion, ( ); 
(histological examination: hyperplastic endometrial polyp without 
atypia). Endometrial polyp with whitish surface and a marked, tortuous 
vascularity (B); (histological examination: endometrial polyp with areas 
of atypical hyperplasia with images suggestive of an intraglandular 
adenocarcinoma).
Endometrial polyp with typical ‘crater’ morphology, with marked 
vascularity and elevated density of the glandular openings ( ); 
(histological examination: hyperplastic endometrial polyp without 
atypia). Endometrial polyp with irregular surface and marked 
vascularity, presenting denuded vascular bridges and vessels (D); 
(histological examination: endometrial polyp with areas of complex 
hyperplasia with atypia).
Endometrial polyp with marked vascularity, multilocular necrotic 
glandulo-cystic dilatations, (E); (histological examination: polyp with 
areas of complex hyperplasia without atypia).
Sessile polyp with a broad base of implantation, of dense consistency, 
with a whitish surface showing atypical vascularity (F); (histological 
examination: atypical adenomyomatous polyp).

B

D

FE

� Adjacent mucosa: the specific features of a polyp’s 
endometrial lining are crucial for distinguishing functional 
polyps – characterized by their similarity to the adjacent 
endometrium – from those which are hyperplastic. 
An irregular surface, with areas of inflammation and/
or necrosis, or coexisting glandular cystic neoplasms, 
are highly suggestive of endometrial hyperplasia (EH) 
associated with polyps ( i ). However, the presence of 
these morphological clues, though suggestive of EH, are 
common even in cases of non-hyperplastic endometrial 
polyps.
In order to establish the differential diagnosis, in such 
cases, careful scrutiny is needed to evaluate the possible 
concomitant presence of glandular architectural abnorm-
alities often found with polyps, that are highly suggestive 
of EH (Fig. 11).

� e fi i i tion  A marked and tortuous 
superficial vascularization can be suggestive of atypical 
changes in the endometrial polyp ( i ).

� Coexistence of additional pathologies: myomas, 
adenomyosis, Muellerian malformations, etc. (Fig. 12).

12 Hysteroscopic i a es of endometrial 
polyps with coexisting uterine pathology. 

Polyp with endouterine cysts ( ). 

Polyps which, in a strange manner, have 
overgrown an endocavitary myoma (B).

Intracavitary endometrial polyps with a partial 
uterine septum in the presence of a myoma with 
a predominant intramural component on the left 
postero-lateral wall ( ).

B
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Treatment 
The rationale for a hysteroscopic excision of endometrial 
polyps is of dual nature.

The first objective is to resolve the symptomatology, and the 
second is to exclude, with absolute certainty, the presence of 
any potential neoplastic transformation.

The experience of the surgeon, the dimensions (>  2  cm) and 
anatomical site of the polyp (in the fundal and/or cornual re-
gion) are key factors limiting the feasibility of an ambulatory 
operative approach. In cases where additional relevant deter-
minants, such as lesion characteristics, operator experience 
and available instrumentation suggest an anticipated duration 
of the operative procedure of more than 20 minutes, it is rec-
ommended to abstain from adopting an ambulatory setting. 
Considering that the latter includes a diagnostic hysteroscopic 
stage, it is imperative that the operation be performed, given 
women of childbearing age, in the early proliferative phase. 
The presence of thickened endometrium, in fact, reduces the 
chance for a complete removal of the lesion in a single-stage 
procedure.

According to the literature, hysteroscopic polypectomy is 
a treatment option that can be used effectively to resolve 
abnormal uterine bleeding associated with endometrial polyps.

A single randomized trial and multiple observational studies 
have shown an increased pregnancy rate after polypectomy in 
infertile women.

Hysteroscopic reat ent in an ulatory ettin
In the current practice of treatment, the vast majority of 
endometrial polyps are amenable to operative hysteroscopy 
in an ambulatory setting. When performed in this setting it is 
possible to bypass the shortcomings and limitations inherent 
to a traditional inpatient polypectomy. Apart from the risks of 
anesthesia, which, per se, can be a stressful and frightening 
experience for women, an ambulatory setting offers a better 
cost-benefit ratio. Recent literature suggests that shifting 
hysteroscopic procedures from the operating room to an out-
patient day clinic not only allows to simplify the processes and 
services involved, but also gives the opportunity to set up the 
most adequate and convenient conditions which are suited to 
meet the individual needs of each patient (i.e., ease of plan-
ning, reduction of waiting lists and cost savings related to pre-
operative preparatory measures / laboratory tests, which are 

13 ndo etrial polypecto y usin  an alli ator forceps  A polypoid 
lesion is identified,  0.5 cm ( ), and grasped at its base with the 

jaws of a forceps (B), which are closed ( ) allowing the lesion to be 
gently mobilized toward the uterine fundus (D), resulting in its 
detachment from the base of implantation. This last step is particularly 
important, because the majority of surgeons tend erroneously, after 
closing the jaws, to withdraw the forceps towards the distal end of the 
hysteroscope. Such a maneuver fails to detach the polyp from its base.

B

D

typically required prior to admitting the patient to an operating 
room). It can also help improve the gynecologist’s efficiency as 
well as the patient’s level of satisfaction, since there is no need 
for hospitalization, and the patient is usually discharged home 
on the same day to resume activities of daily living. 

It should be emphasized, that the outcome of polypec-
tomy performed in an ambulatory setting is not inferior to that 
achieved under in-hospital conditions.

   a)   5 Fr Miniaturized Instruments

Small polyps (< 0.5 cm) should be removed using 5-Fr 
mechanical instruments (sharp scissors and/or grasping 
forceps), principally for reasons of cost. The technique involves 
the use of alligator forceps. The polyp is approached by 
positioning the forceps, with opened jaws, at its implantation 
base. While gently closing the jaws, the forceps – with jaws 
in closed configuration – is finally pushed toward the uterine 
fundus. The procedure must be repeated several times until  
a complete detachment of the polyp’s base from its parietal 
implantation has been achieved (Figs. 13, 14).

14 ec ni ue of endo etrial polypecto y it  lunt - r scissors
Polypoid lesion identified,  0.5 cm ( ), followed by resection of the 

base with scissors (B), … 

B D

… freeing the pedunculated protrusion ( ), and facilitating its subsequent 
removal with an alligator forceps (D).
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Larger polyps (>  0.5 cm) can be removed en-bloc (or by 
resecting the lesion’s base of implantation with a forceps or 
a bipolar electrode) only if the internal uterine orifice (IUO) is 
wide enough to permit extraction (Figs. 15, 16). 

Alternatively, the polyp must be sectioned by the electrode 
into adequately small fragments that are subsequently extract-
ed from the uterine cavity with a grasping forceps (alligator or 
tenaculum forceps) (Fig. 17). There is no universal rule as to 
which surgical approach is suited best to remove an endome-
trial polyp larger than the size of the IUO; among other factors, 
one must take into account its morphology and location within 
the uterine cavity, which can vary considerably. The guiding 
principle, however, is to approach the base of the lesion only 
in the final stages of the procedure. 

This step, in fact, is the most painful for the patient, on account 
of the proximity of subendometrial nerve endings. In order to 
remove the base of the polyp completely, while avoiding to 
cut overly deep into the myometrium, it has been shown to be 
useful to bend the tip of a bipolar electrode in such a way as 
to shape a hook electrode. Recently, a bipolar hook electrode 
has been introduced on the market, allowing to obviate this 
problem (Figs. 15-17).

15 ndo etrial polypecto y usin  t e en- loc  tec ni ue  it  a ipolar 
oo  electrode (KARL STORZ, Germany). A broadly implanted 

sessile polypoid lesion detected on the anterior uterine wall ( ) is 
resected at its base using a bipolar electrode ( ), followed by 
‘en  bloc’ removal of the lesion with a new forceps that has been 
specifically designed for removal of fragments (See  i   Chapter 3).
The hook electrode (D) allows a precise resection at the lesion’s base 
obviating the risk of penetrating overly deep into the uterine wall (E). 
The removed polypoid lesion measures approximately 1.3 cm (F).

B

D

FE

16 ec ni ue of endo etrial en- loc  polypecto y usin  a ipolar oo  
electrode (KARL STORZ, Germany). In the presence of broadly 

based sessile polyps, the bipolar hook electrode may also be used 
effectively for a ‘cold’ identification of the polypoid lesion’s pedicle, 
thereby facilitating section and excision of its base.

B

D

17 olypecto y tec ni ue usin  a ipolar oo  electrode ( O , 
Germany) for piecemeal fragmentation of the polypoid lesion. 

During resection of the polyp with the electrode, the surgeon should 
make sure that the white ceramic inserts be completely visible in the 
center of the screen ( ) in order to maintain control of the cutting 
depth of the activated electrode. 
It is also crucial that the fragments arising from resection of the polyp 
are of appropriate size to permit an easy extraction from the cavity with 
the aid of a grasping forceps.

B

D E F

IHG
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18 Hysteroscopic endo etrial polypecto y with a 1470-nm diode laser operated at 15 watt (Alma Lasers Ltd., Israel) to remove a sessile polyp with 
small implantation base ( ). The laser fiber is applied to the implantation base (B) until the polyp is wholly detached and can be removed ( ).

B

   b)   Laser

Outpatient hysteroscopic laser-assisted endometrial polypec-
tomy is a recently proposed treatment option.

Once the transvaginal hysteroscopic examination has been 
completed and a clear view of the polyp is obtained, the laser 
fiber is passed through the operative channel of the hystero-
scope, thus enabling the surgeon to start the procedure. 

Similarly to the polypectomy technique performed with a 5 Fr 
bipolar electrode, the laser fiber is used for cutting, i.e., the 
polyp is either dissected en-bloc or in a piecemeal (‘slicing’) 
manner as determined by the size of the polyp and the width 
of the internal uterine orifice (Fig. 18). On account of its dual 
function, the laser allows to cut and vaporize while providing 
excellent hemostasis. As determined by individual circum-

stances, e.g., anatomical site and characteristics of the polyp, 
the surgical approach can be tailored as needed, using the 
laser fiber while in contact with the tissue (contact technique) 
or at some distance from the tissue (non-contact technique).

The resulting fragments are removed from the uterine cavity 
with a 5 Fr forceps (grasping or tenaculum). Given the absence 
of laser-induced necrosis of the surgical margin, the tissue 
samples can be evaluated by histopathology.

Use of the laser in endometrial polypectomy offers the advan-
tage of making highly precise cuts, while preserving integrity 
of adjacent healthy tissue around the lesion and reducing the 
overall duration of the procedure. 

In case of large polyps, the guiding principle is that the base 
of the lesion is detached with the laser in final stages of the 
procedure.

   c     r ipolar ffice Resectoscope

The  r ipolar office resectoscope (also referred to as 
‘mini-resectoscope’) is an effective alternative option which 
– unlike the large-sized model necessitating the use of 5 Fr 
instruments – enables the gynecologist to perform a standard 
operative procedure in an ambulatory setting. 

It has been shown in the literature that the 15 Fr bipolar office 
resectoscope allows multiple polyps and/or polyps up to 3 cm 
in size to be removed in a shorter period of time compared 
to that typically needed using 5 Fr instruments (> 20 min). 
Based on the experience of the authors, use of the miniature 
resectoscope has proven to be a particularly safe and effec-

tive procedure in postmenopausal women with an elevated 
anesthesiological risk.

The resectoscope is introduced via the transvaginal route into 
the uterine cavity without prior cervical dilatation. The polyp 
is resected gradually, i.e., using the classic ‘slicing’ technique 
with repetitive movements directed from the protruding portion 
of the lesion toward its base. The polyp is ‘sliced away’ piece-
meally with the loop electrode. This offers the advantage that 
the resectoscope needs to be introduced into the uterine cavity 
only once and can remain there until the end of the procedure, 
obviating multiple re-insertions (Figs. 19, 20).

19 ec ni ue of endo etrial polypecto y usin  t e  r ipolar resectoscope (KARL STORZ, Germany). Once the sessile polypoid lesion with a 
small base has been identified on the left lateral wall ( ), the loop electrode is guided towards the implantation base with repetitive ‘slicing’ 

movements, starting from the free edge of the polyp ( ) and progressing towards the base where the pedicle attaches to the endometrium (D).

B D
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Hysteroscopic reat ent in t e peratin  Roo
To date, no valid guidelines have been established, attempt-
ing to define the limitations as to the attachment site and/
or number of lesions, beyond which polypectomy should be 
performed in the operating room of a hospital.

For the most part, an in-patient setting for the treatment of 
endometrial polyps is reserved to those patients reluctant 
to undergo an ambulatory operative procedure and to those 
where the size and/or number of polyps suggests that a com-
prehensive exploratory procedure, beyond the scope of an 
outpatient procedure, is most likely.

   d)   issue Re o al De ice RD

The use of smaller TRDs is a valuable treatment option in 
patients submitted to endometrial polypectomy. Once the 
TRD is inserted into the uterine cavity and a clear visual field 
is obtained, the shaver blade is simply brought in close con-
tact with the polyp to be removed. Once rotation of the inner 
cylinder with the distal blade is activated, the polyp is ‘shaved 
away’ and the resulting debris is instantly aspirated (Fig. 21).

Because of the TRD’s unique feature of combining cutting and 
aspiration of the resected endometrial tissue, a clear view of 
the uterine cavity is maintained throughout the procedure, 
while the device also aids in minimizing pain, saving operat-
ing time and reducing the rate of complications. This is mainly 
because neither multiple re-insertions of the TRD through the 
OUI nor additional operative maneuvers are needed to retrieve 
the resected tissue.

20 ndo etrial polypecto y with the  r ipolar resectoscope (KARL STORZ, Germany) for removal of a sessile polyp with large implantation 
base. 

B

Owing to its ergonomic design and the optimally angled loop 
electrode, the 15 Fr bipolar office resectoscope is well-suited 
for tissue cutting, making polypectomy a fast and easy proce-
dure practicable by even less experienced surgeons.

The most frequently used bipolar electrodes for endometrial 
polypectomy are cutting loops which have an angled semi-
circular wire (angled loop) and/or those with a transversely-
oriented straight wire (straight loop). The latter is preferably 
used for removing polyps with fundal and/or cornual localiza-
tion and for complete resection of the base of polypoid lesions 
when caution is to be exercised to prevent penetrating too 
deeply into the underlying myometrium.

21 ec ni ue of a ulatory endo etrial polypecto y with the 6.3 mm Intrauterine Bigatti Shaver (KARL STORZ, Germany). Shown is a broadly 
based polyp of the left anterolateral wall ( ). Once the blade is brought in close contact with the polyp, the latter is removed (B) by activating 

the rotating blade and the suction mechanism ( ) until complete removal is achieved (F).

B D

The current mainstay options for treating endometrial polyps 
in the operating room are resectoscopic treatment and the use 
of a TRD.

   a)   Resectoscope

Nowadays, there is a variety of resectoscopes available on the 
market, which differ in size and electrosurgical mode (unipolar 
or bipolar). They come with an outer diameter of 15   Fr 
(4.9   mm), 22 Fr (7.3 mm), 26 Fr (8.7 mm) and 27 Fr (9   mm). 
Once the operating room setting has been defined, the deci-
sion as to which resectoscope is needed should be based on 
the size of the polyp, the parity status, and the level of difficulty 
anticipated in dilating the cervical canal.
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22 The cold- nife  tec ni ue for resectoscopic detac ent of a sessile 
polyp  With anterograde movement of the loop ( ), the sessile 

polyp is gradually removed from the uterine wall in order to identify the 
actual pedicle of origin which is then adequately resected with the 
activated loop ( D).

B

D

Regardless of the size of the resectoscope to be used and 
given the presence of a sessile polypoid lesion, a piecemeal 
‘slicing’ technique is adopted, starting from the protruding 
portion of the polyp and progressing towards the base of 
implantation.

In the treatment of a pedunculated endometrial polyp, it 
is good practice to start with resection of the pedicle, if the 
polyp’s dimensions allows its extraction through the cervical 
canal (generally, in such cases, the surgeon engages the 
whole polyp, pulling the diathermy loop toward the distal end 
of the resectoscope, so as to enable the polyp to be extracted 
together with the instrument). Given a pedunculated polyp of 
large dimensions, however, the technique employed is similar 
to that described above for sessile polyps (slicing). 

As a rule, polypectomy is performed with the aid of an angled 
cutting loop, which allows for adequate resection of the 
polyp as well as for a direct removal of fragments. There are, 
however, locations of endocavitary polyps that make it difficult 
to apply an angled loop, necessitating the use of more specific 
loops. Given the situation, that the base of the polyp is located 
at the uterine fundus, it is advisable to use a straight cutting 
loop, maneuvered ‘in sweeps’ made parallel to the fundus, 
allowing for a more regular and efficient removal of the base, 
and eliminating the risk of penetrating overly deep. Occasion-
ally, however, the polyp may have originated from within the 
tubal recesses, in close contiguity with the ostium, an area 
where surgery with an angled loop has been found to be more 
challenging; even in such cases, it is appropriate to use a 
straight cutting loop, which, being flat and compact, can be 
advanced more easily into the tubal recesses.

In the case of a sessile polyp, it is often possible to gradually 
elevate the polyp from the uterine lining, keeping the loop 
‘cold’ until the actual pedicle of origin is reached, and then 
proceeding with the activated loop. This technique is intended 

23 ec ni ue of endo etrial polypecto y using the 6.3 mm Intrauterine Bigatti Shaver (KARL STORZ Germany) in the operating room. Removal 
of an atypical, broadly based polyp of the anterior uterine wall ( ). Note the atypical vascularization (B–D) and irregular morphology (D) of the 

polypoid lesion. Histologic examination: atypical hyperplastic endometrial polyp. 

B
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to limit any thermal damage to the uterine wall, and it has also 
shown to be useful in reducing the risk of perforation (Fig. 22).

   b)   issue Re o al De ice RD

TRDs of larger size are considered a viable alternative option 
to the use of standard resectoscopes for in-patient treatment 
of polypoid lesions.

Recently, several studies have shown that the use of a TRD 
for polypectomy offers a reduced duration of surgery and a 
shorter learning curve when compared with the same proce-
dure performed using a standard resectoscope (Fig. 23).
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onser ati e reat ent of typical deno yo atous 
Polyps
The treatment option generally advised for atypical adenomyo-
matous polyps is hysterectomy. However, in anesthesiological 
high-risk patients and/or in patients of fertile age wishing to 
bear a child, a new technique has been proposed, based on 
a modification of the one suggested by Dr. Ivan Mazzon for 
the conservative treatment of stage I endometrial carcinoma. 
The resectoscopic technique (using either a standard resecto-
scope or a slender 15 Fr office resectoscope) comprises four 
steps: removal of the lesion (step I), removal of the endometri-
um adjacent to the lesion (step II), removal of the myometrium 
underneath the lesion (step III), and an endometrial biopsy 
(step IV) (Fig. 24). It is essential in these patients that random 
follow-up biopsies be performed at 1, 3 and 6 months after 
surgery, to rule out both an incomplete removal of the lesion, 
and any recurrence of disease. 

onser ati e reat ent of ndo etrial olyps it  
typical ocal Hyperplasia

In this case as well, the first-line therapeutic option is hys-
terectomy. A conservative and minimally invasive approach 
may be achieved by resectoscopic polypectomy, performed 
either with a standard 26 Fr in the operating room, or a 15   Fr 
resectoscope in an ambulatory setting, which is capable of 
providing a good overall therapeutic efficacy, provided that the 
implantation base of the polyp and the adjacent areas are free 
of disease, and there are no doubts left about a multifocality 
at endometrial level. In peri-and postmenopausal women, and 
in those who have abandonded the desire for fertility pres-
ervation, a resectoscopic global endometrial ablation, both 
diagnostic and preventive, may constitute an adequate surgi-
cal treatment option. A valid alternative option for ambulatory 
treatment of endometrial polyps with focal atypical hyperplasia 
is the use of a TRD, which can help reduce operative time 
when compared with a standard resectoscopic technique. In 
patients of fertile age who wish to give birth to a baby, any 
polyp with concomitant focal atypical hyperplasia should be 
treated conservatively, via in-patient resectoscopic polyp-
ectomy, fully including the limitrophic endometrium adjacent 
to the base of implantation, along with subsequent systemic 
drug therapy or local treatment (Fig. 25).

24 Dia ra  showing the technique employed for resectoscopic 
treatment of an atypical adenomatous polyp (AAP).

25 ndo etrial polypecto y usin  a - r ipolar resectoscope 
(Olympus Corp.) for removal of an atypical sessile endometrial 

polyp located on the posterior wall. Note the increased depth and am-
plitude of resection also including the limitrophic area of the lesion.

B
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Endometrial Hyperplasia

3 Histolo ical i a es of simple hyperplasia with mild and focal atypia 
(E/E 4x in ; E/E 40x in B). 

1 Histolo ical i a es of simple hyperplasia without atypia 
(panoramic, E/E 10x in ; E/E 20x in B). 

2 Histolo ical i a es of complex hyperplasia without atypia (E/E 10x).

4 Histolo ical i a es of complex hyperplasia with atypia (E/E 20x in 
e 63x in B).

Definition and lassification
Endometrial Hyperplasia (EH) is a heterogeneous clinical 
entity characterized by an abnormal and excessive glandular 
proliferation, with less than half of the tissue area occupied 
by stroma. In general, this is considered a precursor to 
type  1 endometrial carcinoma, with which it shares all of the 
risk factors associated with endogenous and exogenous 
hyperestrogenism. EH has a prevalence of 1.3% in women of 
fertile age, and 15% in those of postmenopausal age, with a 
peak incidence from 50 to 60 years of age.

To date, the most widely used pathological classification is that 
of the World Health Organization (WHO) and the International 
Society of Gynecological Pathologists (ISGP), which is based 
on improvements made upon the pioneering studies of Kurman
in 1985. 

It identifies four main categories of endometrial hyperplasia:

However, the classical pathological criteria applied in this 
classification have proved inadequate and insufficiently 
reproducible over time to allow for a proper differential 
diagnosis between AH and well-differentiated adenocarcinoma 
in situ. This limitation is in part due to the fact that 
approximately 50% of endometrial biopsies presenting with AH 
coincide with a concomitant carcinoma in situ that has been 
overlooked in the diagnostic work-up.

� Simple EH: similar to a normal proliferative endometrium, 
but characterized by an abnormal glandular growth 
despite the presence of a normal gland-to-stroma ratio 
(Fig. 1). 

� Complex EH: characterized by an increased complexity in 
the glandular architecture, with glandular proliferation and 
a consequent disproportion in the gland-to-stroma ratio, 
with the former increasing relative to the latter (Fig. 2). 

The presence or absence of cytological atypia identifies the 
third and fourth categories: 

� Simple atypical EH (AH)  (Fig. 3) 
� Complex atypical EH (AH)  (Fig. 4)

5
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In the light of this background, during the last decade, an 
alternative histological classification system was proposed, 
based on the principle of monoclonal neoplastic transformation 
and its computerized morphocytometrics, on the basis of 
which the AH and the carcinoma in situ would come together 
under one nosological entity, defined as (Endometrial 
Intraepithelial Neoplasia (or EIN, or High-risk Hyperplasia, while 
hyperplasia without high risk would be simply defined as 
Endometrial Hyperplasia or Low-risk Hyperplasia. The concept 
of EIN therefore includes all histopathological context-related 
patterns in which cellular atypia are demonstrable, as a 
prognostic sign of malignant potential. 

This type of classification, although open to criticism, because 
it is based primarily on cytological criteria, nevertheless 

presents considerable advantages from a practical and 
therefore therapeutic point of view. It overlooks the fact of the 
pure morphological data in order to give greater importance to 
the natural history and oncogenic potential of the lesions: EH, 
in its various forms, is probably a biologically benign entity, and 
therefore not related to adenocarcinoma, while EIN, possessing 
an oncogenic potential, may be considered the true precursor 
to endometrial carcinoma, and therefore requires different 
treatment. 

Yet, for the sake of simplicity, in this chapter we refer to the 
classification of EH based on the system of the World Health 
Organization (WHO) and International Society of Gynecological 
Pathologists, which still remains the most widely used 
classification in the international scientific community.

linical ppearance
Abnormal Uterine Bleeding (AUB) is the cardinal symptom of 
endometrial hyperplasia, both in women of childbearing age 
and in postmenopausal women. 

A small percentage of patients, however, between 0.5 and 
1.5%, may remain asymptomatic for a long time. Moreover, 
patients with uterine orifice stenosis, either external or internal, 
are often at risk of delayed diagnosis, as this condition can 
hamper the outflow of blood. This is especially true in patients 
in perimenopause, because at that age, one encounters 
more difficulties in interpreting abnormal uterine bleeding, 
considering that in most cases of such a dysfunction, bleeding 
is also associated with other benign endometrial pathologies, 
such as uterine fibroids and/or endometrial polyps. 

In Western societies, simple and complex EH without atypia 
affects 170 women / 100 000 / year, while AH (with atypia) 
occurs in 55 cases / 100 000 / year. 

Clinical suspicion for endometrial hyperplasia is based on the 
exclusion of other pathologies of the lower genital tract, and on 
any of the following concomitant findings or conditions: 

� e ifi or generic familial hereditary risk factors such 
as colorectal cancer, hereditary non-polyposis (Human 
Non Polyposis Colorectal Cancer, HNPCC), endometrial 
cancer, breast cancer, smoking, or diabetes; 

� conditions associated with endogenous hyperestro-
genism (obesity, micropolycystic ovary syndrome, 
hyperestrogenism related to menopause, late menopause, 
estrogen-secreting gonadal stromal tumors, chronic liver 
disease) or exogenous hyperestrogenism (unopposed 
estrogen replacement therapy, breast cancer therapy with 
tamoxifen or toremifen);

� focal endometrial diseases such as endometrial polyps, 
where it is not uncommon for hyperplastic areas to 
develop.
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re ysteroscopic Dia nosis
An accurate and reproducible diagnostic workup for EH is 
imperative, both for the treatment of metrorrhagia symptoms, 
and for assessment of the malignant potential; this is also 
aimed at defining an appropriate follow-up strategy, and helps 
to avoid misinterpretations while preventing the potential risk of 
ensuing under-treatment of endometrial carcinomas.

Transvaginal Sonography (TVS): for proper clinical practice, 
transvaginal ultrasound of the endometrium is the first-line 
imaging modality used to examine clinical cases considered 

suspicious for endometrial hyperplasia (Fig. 5). The diagnostic 
ultrasound parameters used as predictors for endometrial 
pathology (including EH) are based on a high sensitivity in the 
measurement of endometrial thickness in the longitudinal plane 
of the scan, defined by a cut-off of 4 mm in postmenopausal 
women and 12 mm in those of childbearing age.

Sonohysterography (SHG): this type of examination is 
particularly indicated when the endometrial stripe appears 
irregular and distorted. Sonohysterography, in fact, is 
characterized by a greater sensitivity than normal ultrasound, 
and plays a vital role in the diagnosis of endometrial 
pathologies. On the basis of sonohysterographic imaging, an 
endometrial thickness exceeding 2.5 mm is suggestive of EH 
in postmenopausal women.  

Three-Dimensional Ultrasound (3D  US): An endometrial
3D   ultrasound study should include a volumetric analysis 
rather than a measurement of the endometrial thickness. 
Recent studies in the literature have demonstrated that a three-
dimensional morphological evaluation of the endometrium in 
women with abnormal uterine bleeding is more sensitive and 
more specific than the classical measurement of thickness, in 
both hyperplasia and benign endometrial cancer (Fig. 5).

5 rans a inal D  ultrasound ( ): endometrial thickening with cystic 
areas  the finding appears more clear in the image obtained by the 

D ultrasound surface renderin  mode (B).

Hysteroscopic Dia nosis
Modern office hysteroscopy provides the clinician with 
the possibility of an accurate assessment of endometrial 
morphology and the further option of targeted biopsy sampling 
under direct vision. 

General Overview
The principal morphological criteria that may be used as 
hysteroscopic predictors of EH are summarized in Table I.
It  should be noted that these criteria have not been defined 
based on scientific evidence resulting from controlled 
randomized clinical trials (RCTs), but rather stem from 
retrospective trials published between 1987 and 1996. 

Nonetheless, the criteria above have been widely used over 
the past twenty years and are still valid parameters aiding in 
the differential diagnosis of EH and other benign and malignant 
conditions  /  diseases of the endometrium.

In light of this, it should therefore be understood that diagnoses 
established on hysteroscopic inspection alone are of limited 
accuracy, as they are too often subjective, and can prove 

Table I: The principal morphological criteria serving as hysteroscopic 
predictors of endometrial hyperplasia

� Inhomogeneous polypoid or papillary endometrial 
thickening, focal or diffuse

� Abnormal vascular patterns

� Presence of glandular cysts

� Glandular outlets demonstrating abnormal architectural 
features (thickening, irregular gland density, dilatation)

poorly reproducible. According to a meta-analysis published 
by Clark in 2002, hysteroscopy presents a sensitivity of no 
more than 78% in the diagnosis of EH. 

Accordingly, findings that accrue from biopsy samples are 
essential in all cases, in which upon hysteroscopy, there is 
reasonable ground for suspecting EH, because the definitive 
diagnosis remains a core competence of the histopathologist.

Hysteroscopic orp olo ical riteria for H
Each of the following hysteroscopic criteria can reasonably be 
linked to an EH context. However, taken individually, each of 
them is entirely unspecific, and might in fact be associated with 
morphological expressions shared by other pathophysiological 
endometrial conditions. It is therefore obvious that one must 
always correlate hysteroscopic findings with the clinical 
background prior to suspecting a case of EH.

  a) In o o eneous ndo etrial ic ness

The non-specificity of this morphological criterion is based on 
the consideration that inhomogeneous endometrial thickening 
may be common to many physiopathologic conditions in 
women of reproductive age. During the childbearing years, in 
fact, cyclic gonadal steroidogenesis renders the endometrial 
tissue the most dynamic and changeable in the human body. 
The proliferative glandular stromal stimulus exerted by estrogen 
does not always result in a homogeneous thickening of the 
mucosa and hysteroscopic findings of mucosal thickening or 
micropapillary micropolypoids are often seen in the mid-to-late 
follicular phase (Fig. 6) or in prolonged follicular phases of the 
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6 Micropolypoid mucosal thickening in the mid-late follicular phase; 
ysteroscopic e a ination performed with a liquid distension 

medium.

7 Polypoid thickening in the late luteal phase under ysteroscopic e a ination using a liquid distension medium.

B

8 Focal hyperplasia in an atrophic endometrium in the postmeno-
pausal age, under ysteroscopic e a ination using a liquid disten-

sion medium.

menopause. In the luteal phase, then, the stromal edema, 
the pseudodecidual differentiation and the secretory function 
exerted by progesterone can result in coarse thickening and 
polypoid morpho-structural alterations of the endometrial 
cavity, especially in the late luteal phase (Fig. 7), capable of 
mimicking a hyperplasia or even a neoplasm for which an 
assessment in this phase of the cycle is highly problematic.

Inhomogeneous functional mucosal thickening accounts for 
about 80  of hysteroscopic false-positive findings of EH, so 
it is hardly surprising that menopause, which induces a state 
of non-evolving hypo-endometrial atrophy, improves the 
predictive value of hysteroscopic findings (Fig. 8). 

The correct timing of a hysteroscopic examination in the 
early-intermediate follicular phase generally minimizes the 
morphological bias of the functional mucosal hyperplasia. 

It should be noted however, that from the standpoint of 
histopathology, the best time for histological diagnosis of 
EH is rather the luteal phase of the menstrual cycle, when 
the proliferative stimulus of estrogen is properly opposed by 
progesterone secretion, and the risk of a false-positive finding 
of EH is lower, considering that the proliferative evidence is 
related to absolute hyperestrogenism, typical for the follicular 
phase.

Treatment with estrogen-progestin or progestin only ( i ) 
may frequently trigger the occurrence of diffuse dysfunctional 

9 Hysteroscopic i a es of dysfunctional endometrial thickening 
caused by pharmacological treatment:

Nomegestrol acetate ( ), Contraceptive mini-pill based on desogestrel 
(B), Norethisterone acetate ( D).

D

B
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endometrial thickening in varying amounts, depending on 
the type and mode of drug administration. In general, such 
thickening is correlated with asynchronous maturation and 
differentiation, stromal decidualization and mucosal edema 
induced by pharmacological treatment. 

Even some sessile polyps, presenting as focal mucosal 
thickening, can often be indistinguishable from an area of focal 
EH detected by hysteroscopy. 

Endometritis, especially when chronic, can provoke, in 
combination with inflammatory infiltration and a concomitant 
mucosal edema, a more or less marked endometrial thickening, 
with a diffusely micropolypoid morphology. 

Endometrial thickening is therefore an unspecific criterion of 
EH, and it is the concomitant presence of other elementary 
morphological abnormalities, such as architectural distortion 
of glandular outlets or coexisting cystic dilatations of the 
mucosa, when performing a targeted biopsy, that can improve 
diagnostic accuracy of a standard hysteroscopic examination 
(Fig. 10). 

  b) ascular nor alities

The literature provides no precise definition of endometrial 
vascular abnormalities associated with EH. The alteration of 
the gland-to-stroma ratio that is characteristic of any form of 
EH, when correlated with three-dimensional hysteroscopic 
findings, manifests itself macroscopically as an abnormality 
of the endometrial venulo-capillary network. We are obviously 
not dealing here with a gross secondary neoplastic vascular 
abnormality related to a variation of angiogenesis, but 
rather, with minor vascular distortions, increased capillary 
density and venulo-capillary dilatation, which often presents 
as diffuse abnormalities whose identification is subjective, 
non-reproducible, and generally identifiable only by expert 
hysteroscopists (Fig.  11).

The presence of an abnormality in the venulo-capillary 
network can be difficult to interpret in cases of treatment 
with hormonal therapies with angiogenic effects, such as 
tamoxifen and progestins. Furthermore, abnormalities in the 
superficial vascular network are frequently seen in more benign 
pathologies such as polyps, fibroids and endometritis. 

In summary, even in terms of this morphological criterion, such 
a sign assumes predictive value in cases of EH only in the 
presence of other diagnostic criteria such as inhomogeneous 
thickening, cystic dilatation or abnormal glandular distribution.

10 Hysteroscopic i a es of complex endometrial hyperplasia without
( ) and with atypia (D); the endometrium appears diffusely 

thickened and hypervascularized with dilated glandular pores ( ); the 
endometrium is diffusely thickened and presents with pseudopolypoid 
areas, of whitish color, atypical vascularization and vascular 
densification (arrows) (D).

D

B

11 Image of abnormalities in the venulo-capillary network associated 
with endometrial hyperplasia under ysteroscopic e a ination using 

a liquid distension medium.

D

B
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  c landular ystic Dilatation

In terms of pathological findings, the formation of glandular 
cysts is shared by all forms of EH and according to the 
classification of L.H.Uno et al. (1995) cystic dilatation detected 
on hysteroscopy is the only criterion significantly predictive of 
EH.

In fact, glandular cystic dilatations do not constitute a physio-
logical finding when encountered by hysteroscopy in patients 
of childbearing age, and are therefore very specific to EH when 
seen in this age group, particularly if detected concomitant 
with mucosal thickening, or any disruption of the architecture 
of the glandular outlets (Fig. 12A). 

More difficult to interpret is the presence of such findings in 
the postmenopausal age, where focal cystic dilatations are 

frequently seen, either multifocal or grouped into pseudo-
polypoid areas, in the entirely physiological context of atrophic 
endometrial involution (Fig. 12B). 

However, the presence of a hysteroscopic finding exhibiting 
an extended non-polypoid cystic glandular degeneration, 
secondary to excessive glandular thickening, is often an 
expression of EH, even in an ostensible context of postmeno-
pausal atrophy (Fig. 12C). 

Glandular cystic dilatations are also frequently encountered 
in patients under tamoxifen treatment; in this case, such a 
finding can be attributed to the stromal proliferation and edema 
induced by medication. 

12 Glandular cystic dilatation in fertile age 
concomitant with inhomogeneous endo-

metrial thickening and architectural distortion 
of glandular openings, with areas of necrosis 
( ); complex hyperplasia with severe atypia.

Glandular cystic dilatation grouped in 
pseudopolypoid areas in the presence of a 
postmenopausal atrophic involution of the 
endometrium (B). 

Non-polypoid glandular cystic degeneration 
(postmenopausal age) ( ); histological 
examination: simple hyperplasia without atypia.

B

13 Architectural distortion of glandular openings associated with 
endometrial hyperplasia. Abnormal dilatation of the glandular 

orifices (   D) associated with ( ) abnormalities of the venulo-capillary 
network of the endometrium. Densification of the glandular collars (B). 

D

B

  d) rc itectural Distortion of landular utlets

The morphology and topography of glandular outlets can be 
evaluated only with a close-range hysteroscopic view. 

In physiological conditions, the geometry of the interglandular 
spaces normally appears homogeneous and regular. 

Based on the evidence available in the literature, the 
architectural distortion of geometry, both structural (abnormal 
spacing and/or dilatation of the glandular orifices) and 
hyperchromatic (glandular openings that are yellowish-white 
in color), represents a finding that is highly suggestive of EH 
(Fig. 13). Excessive and abnormal glandular growth, in fact, 
is the essence of the hyperplastic process, and is directly 
proportional to the severity of EH.

Even in the presence of hypo-endometrial atrophy and the 
absence of concomitant mucosal thickening, a clear and 
excessive glandular crowding, whether focal or diffuse, should 
direct the hysteroscopist’s diagnosis toward EH, and calls 
for the need to proceed with a targeted sampling of biopsy 
specimens.
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Hysteroscopic riteria pecific to typical Hyperplasia
AH constitutes a particularly important diagnosis any hystero-
scopist should be knowledgeable of, both with regard to the 
potential risk of malignant transformation of such a pathology, 
and in order to meet the need of confirming / ruling out the 
possible presence of a concomitant carcinoma (diagnosed, 
in hysterectomy samples, in up to 50% of cases where AH is 
identified in the endometrial biopsy). 

In the literature, there are no hysteroscopic criteria that have 
been found to be pathognomonic of AH (Fig. 14); however, 
some authors have attempted to distinguish, at a macroscopic 
level, high risk endometrial hyperplasia (without atypia) from 
high risk EH (with atypia) on the basis of a number of specific 
morphological features (Tables II–III).

It would be appropriate here to devote a few words to the 
diagnostic problem of differentiating AH from endometrial 
carcinoma. 

Indeed, for the expert hysteroscopist, the possibility of omitting 
the visual diagnosis of endometrial carcinoma – whose charac-
teristics are unique and described in greater detail in another 

chapter of the book – is far from common. Conversely, for the 
histopathologist, a biopsy sample, suspected of endometrial 
cancer under hysteroscopic vision, can be mistakenly 
classified as AH. 

Although one might draw the conclusion that the eye of the 
hysteroscopist is superior to that of the histopathologist, what 
is most important, is the need for an interdisciplinary approach 
to the disease under investigation. 

Indeed, unlike atypical hyperplasia, the hysteroscopic pattern 
of evidence for endometrial cancer is distinctive and, together 
with anamnestic data, is capable of refuting the differential 
diagnosis provided by the histopathological report. 

In addition, equally important to the differential diagnosis is 
a biopsy sample – obtained from a representative diagnostic 
target site – that is well-suited to be evaluated by the 
pathologist. Ideally, this would involve the extraction of a strip 
of non-necrotic tissue at least 0.5 cm in diameter, and which is 
representative of the endo-myometrial junction, including any 
mucosal disruptions typically suggestive of a neoplastic lesion. 

14 o ple  yperplasia with signs of atypia detected upon hystero-
scopic examination performed using a liquid distension medium. 

Irregularly thickened endometrium, mostly polypoid in appearance, with 
interpapillary bridges ( ) ( ); vascularity is marked and atypical (e.g. 
denuded vessels, ).
Whitish endometrium, irregularly and diffusely thickened with a mammi-
lated surface and pseudopolypoid areas (B); vascularity is irregular and 
shows a characteristic densification of vessels ( ).

B

Table II: The principal morphological hysteroscopic criteria indicative of 
low-risk endometrial hyperplasia:

Surface Thickness Color Glandular 
outlets Vessels

Regular or 
irregular + ‘white’ Regular or 

irregular ±

Table III: The principal morphological hysteroscopic criteria indicative of 
high-risk endometrial hyperplasia

Surface Thickness Color Glandular 
outlets Vessels

Irregular
Mammillated

Polypoid
Inter-papillary 

bridges
Hemorrhagic 
background

++ ‘white’ Difficult to see ++

arro - and I a in  I  
Recently, techniques for exploring the uterine cavity by use of 
filter technology, narrowing the bandwith of the full spectrum 
of standard white light to specific wavelengths, have opened 
up new diagnostic prospects, especially in the recognition of 
pre-neoplastic lesions. Hysteroscopic diagnostics based on 
the narrow-band imaging (NBI) technique utilizes two discrete 
bands of light: 415 nm (blue) and 540 nm (green). Under these 

wavelengths, visualization of the vascular network and mucosal 
surface is enhanced, allowing to study and recognize atypical 
areas that may escape observation using the standard full light 
spectrum. Recent studies have shown that NBI hysteroscopy 
may offer a higher diagnostic sensitivity in the detection of 
endometrial proliferative diseases, in particular of low-risk and 
high-risk endometrial hyperplasia.
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Endometrial Biopsy
It has been demonstrated that visual identification of a 
structural distortion suggestive of endometrial EH (especially 
if focal), followed by targeted biopsy sampling, is the most 
accurate diagnostic modality. 

The correct method of performing an endometrial biopsy is 
described in another chapter of this book, entitled Endometrial 
Carcinoma. 

Inhomogeneous endometrial hyperplasia, glandular cystic 
dilatation, vascular abnormalities and, above all, architectural 
distortion of glandular outlets, are distinguishing features of 
those areas where targeted biopsies should be taken (Fig. 15). 

Where the histological findings do not confirm the suspicion of 
EH, and if there is any doubt on the part of the hysteroscopist 

regarding the histological diagnosis, as complete and accurate 
an endometrial sampling as possible is of great assistance, 
using resectoscopy with a cutting loop. In this way it is 
possible to provide the histopathologist with a greater amount 
of endometrial tissue to be analyzed, collected together with 
the stroma and the underlying myometrial layer. 

The limitations of the traditional operating technique including 
the use of a standard resectoscope (e.g., general anesthesia, 
cervical dilation, mandatory use of the operating room) can be 
overcome by using a 15 Fr miniaturized office resectoscope 
which allows to obtain adequate specimens while offering the 
advantage of less patient discomfort and excellent compliance 
in an ambulatory setting (Fig. 16).

15 ndo etrial iopsy sa ples o tained it  a strai t ipolar electrode (KARL STORZ, Germany) from areas of inhomogeneous endometrial 
hyperplasia with glandular cystic dilatation and marked vascular abnormalities (histology: complex hyperplasia with severe atypia).

B

16 ar eted endo etrial iopsy sa plin  with the  r ipolar office resectoscope (KARL STORZ, Germany) (histology: complex hyperplasia with-
out atypia).

B
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17 isual D  of thickened endometrium harboring a polypoid lesion without atypical features ( ). The 6.3 mm Intrauterine Bigatti a er
( O , er any) is used for complete removal of the affected area (histology: simple hyperplasia without atypia).

B

D E F

18 isual D  of inhomogeneously thickened endometrium with atypical features ( ).The 6.3 mm Intrauterine Bigatti a er (KARL STORZ, 
Germany) is used for targeted biopsy sampling from all uterine walls (histology: G1 endometrioid adenocarcinoma).

B

FED

Recently, the use of tissue removal devices (TRD) has gained 
more widespread acceptance and they are now considered a 
viable alternative option to electrosurgical modalities. This is 
particularly true regarding their capability to obtain adequate 
and abundant endometrial tissue samples from the uterine 
walls (Fig. 17). The technique has also been named ‘visual 
D&C’, as it is a type of ‘atraumatic’ curettage which obviates 
the need for using electric current while offering the added 
benefit of direct vision of the uterine cavity (Fig. 18).

The limited predictive value of hysteroscopic findings and the 
frequent identification of EH via hysteroscopy, turning out to be 
completely normal, should commonly prompt hysteroscopists, 
in particular those with limited experience, to readily perform 
a biopsy. The criteria of Loffer (1989), which demand a high 
quality of vision, a distortion-free intracavitary architecture, 
and a uniformly thin and regular endometrium, are still the only 
conditions under which it is justified to do without a biopsy, 
even though, nowadays office hysteroscopy has made it 
extremely easy to perform.
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Treatment
The therapy of choice indicated for endometrial hyperplasia 
must be decided on the basis of a number of factors beyond 
the histological image, such as the patient’s age, a desire for 
offspring, as well as coexisting diseases / medical conditions.

ndo etrial Hyperplasia it out typia
The standard therapy for endometrial hyperplasia without 
atypia is generally that of medication, mainly consisting of 
progestins or danazol, per os or topically, which successfully 
elicit a regression of disease in more than 90% of cases. 
Even though no guidelines exist for the follow-up of these 
patients, hysteroscopic evaluation and biopsy checks on an 
annual basis are recommended in patients identified to have a 
significantly elevated risk (e.g. those under tamoxifen therapy, 
carriers of HNPCC, or a family history of endometrial cancer, 
obesity, or hypertension), at least until complete regression of 
EH has been confirmed by the histopathological report.

Conservative operative hysteroscopic procedures are reserved 
to cases refractive to medical therapy or those with contra-
indications to the latter, and include:

Resectoscopic endometrial ablation (exclusively coagulative), 
as well as second-generation ablation techniques (NovaSure, 
Thermachoice, Microwave Endometrial Ablation, Cryoablation), 
which do not provide a fully representative endometrial 
sampling, should be considered contraindicated in the
treatment of endometrial hyperplasia.

ndo etrial typical Hyperplasia
The standard treatment option for atypical endometrial 
hyperplasia (AH) is a disintegrating surgical modality, and calls 
for staging laparotomy with peritoneal cytology, total 
hysterectomy, and bilateral salpingo-oophorectomy.

The conservative treatment of atypical hyperplasia (medical 
or surgical) is a therapeutic option that has only recently 
been developed. It is offered to patients without a desire for 
preserving fertility as well as those with an elevated anesthetic 
risk, who cannot be subjected to ablative surgical treatment.

Conservative medical treatment options are based on 
the administration of antiestrogens or other drugs with 
antiproliferative effects on the endometrium, such as 
progestins or GnRH agonists, and have an overall therapeutic 
efficacy of 75 . 

Particularly, in recent years a loco-regional approach is 
preferred, with the introduction of an intra-uterine device (IUD) 
that releases the progestin levonorgestrel (LNG) directly at the 
site of the endometrium (Mirena, Bayer Pharma AG). 

The systemic or loco-regional medical treatment can be 
effectively used in combination with a conservative surgical 
approach consisting of an endometrial resection that spares 
the basal endometrial layer, if the patient is seeking fertility 
preservation, or a TCRE ( i ). 

Treatment via TCRE was found to be very effective among 
the only retrospective series (of 22 patients) presented in the 
literature in 2007, which showed only one case of endometrial 
cancer, diagnosed 10 years after resectoscopic surgery.

The conservative treatment protocol stipulates that the patient 
is strictly monitored by an integrated clinical follow-up including 
hysteroscopic controls and ultrasound examinations scheduled 
periodically. One should be aware of the fact, that the uterine 
cavity can turn out to be difficult to examine, due cervical and 
intracavitary synechiae that may potentially develop secondary 
to an endometrial resectoscopic procedure.

� endometrial resection, preserving the basal endometrial 
layer in younger patients who desire fertility preservation;

� global endometrial ablation using a hook electrode 
(Transcervical Endometrial Resection, TCRE), already 
described in another chapter.

19 ndo etrial resectoscopic a lation it  an an led loop and a all electrode  usin  a ipolar - r resectoscope (KARL STORZ, Germany):
The patient had abandoned the wish of preserving fertility in view of a diagnosis of complex hyperplasia with severe atypia.

B
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Endometrial Carcinoma

1 Histolo ical i a e of a well-differentiated endometrioid adeno-
carcinoma (G1); (E/E 20x).

Definition  tiolo y and lassification
Endometrial cancer is the most common type of pelvic tumor 
in Western societies, representing a major cause of morbidity 
and mortality in women. In the United States, it is estimated 
that 2.6% of women will develop endometrial cancer over 
their lifetime, with a mortality rate of 0.5%. In Europe, endo-
metrial cancer is the fourth commonest female neoplasia, after 
carcinomas of the breast, the colon and the lungs. In Italy, 
approximately 5000 new cases are reported every year, 75% 
of which are diagnosed at postmenopausal age, with a peak 
incidence between 65 and 74. Some 25% of cases occur in 
women of premenopausal age, and 2% in women aged 40 
years or less. Two main categories of endometrial cancer 
have been identified, which differ in pathogenesis. Grade I or 
‘estrogen-dependent’ carcinoma is observed predominantly 
in pre- or perimenopausal women, and has been shown to 
be correlated with excessive exposure to endogenous or 
exogenous estrogens, identified as risk factors in several 
physiopathological conditions, including principally: nulliparity, 
late menopause, obesity, chronic anovulation due to polycystic 
ovaries, estrogen-secreting tumors, diabetes, and high 
blood pressure. Exposure to tamoxifen increases the risk 
of ‘estrogen-dependent’ endometrial carcinoma, as well as 
hormone replacement therapies unopposed by progesterone. 
Conversely, the use of oral contraceptives, and the occurrence 
of a pregnancy, are protective factors counteracting the onset 
of disease. 

The most frequent histotype in this entity is endometrioid 
adenocarcinoma, which generally arises in the presence of 
an endometrial hyperplasia ( i ); the degree is often well or 
moderately differentiated, and myometrial invasion is typically 
limited. Patients positively identified with this type of neoplasm 
usually have a favorable prognosis, with a 5-year survival rate 
at early stages ranging between 65% and 95%. 

Grade II endometrial carcinoma constitutes about a third 
of cases, affecting mainly older women (70–80 years old). 
Unlike grade  I, it is not related to hyperestrogenism, and most 
commonly occurs within an atrophic endometrium or upon 
an endometrial polyp. The most common histological types 
are serous carcinoma, clear cell carcinoma, adenosquamous 
carcinoma and undifferentiated carcinoma. Histologically, 
this type of neoplasm is generally poorly differentiated, and 
is associated with an atrophic endometrium, in addition 
to extensive myometrial infiltration, with a generally poor 
prognosis, its 5-year survival being about 30–40%. 

This dual system of classification has been recently 
reinforced by new studies, which have confirmed the different 
etiopathogenesis of the two types of endometrial cancer, and 
have shown that they are associated with different molecular 
pathways, arising from different genetic mutations. 

Chapter

6
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Clinical Appearance
Postmenopausal bleeding (PMB) represents the commonest 
symptom marking the onset of endometrial carcinoma. In the 
presence of such a clinical finding, the risk that the patient is 
suffering from endometrial cancer is in fact about 10%, and 
this risk increases proportionally with age. 

In women of childbearing age, endometrial carcinoma is 
associated with menstrual irregularities, intermenstrual 
bleeding (IMB), or occasionally, menorrhagia of recent onset. 

Both in women of postmenopausal age and in fertile-age 
patients, the symptomatology of metrorrhagia is precocious, 
so approximately  80% of cases are diagnosed in early stages. 

A cervical cytology examination may, in certain cases, reveal 
the presence of cervical glandular intraepithelial neoplasia
(CGIN), detected in coexistence with an endometrial carcinoma.

A small percentage of patients, however, ranging from 0.5–
1.5%, may remain asymptomatic for a long time. Patients with  
stenosis of the internal or external uterine ostium, and patients 
in perimenopausal age, are at particular risk of late diagnosis. 
Indeed, in these patients, a proper interpretation of abnormal 
uterine bleeding has proven to be more difficult, because in the 
majority of cases they are of dysfunctional type or may have an 
etiology associated with benign endometrial pathologies. 

Another, generally late symptom is leucoxanthorrhea, 
manifesting with yellowish-white malodorous vaginal discharge 
which is due to congestion, necrosis and tumoral liquefactive 
degeneration. The pain presents at a later stage, when the 
tumor has already spread to abdominal or pelvic organs (the 
sigmoid colon and rectum, small intestine, or the bladder). 

re ysteroscopic Dia nosis
In about 80% of patients with endometrial carcinoma, the 
disease is diagnosed at an early stage and, in such cases, the 
5-year survival rate is more than 80%. The high survival rate 
underpins the importance of a proper diagnosis which should 
be established as timely as possible. 

Transvaginal Sonography (TVS): this is the first-line inves-
tigative modality in women with a suspected endometrial 
pathology. The ultrasound findings suggestive of malignancy 
include an endometrial thickness > 4 mm in postmeno-
pausal women, or > 10 mm in premenopausal patients (TVS 
is performed in the early proliferative phase), heterogeneous 
endometrial echogenicity, irregularities of the endometrial-
myometrial interface, and specific features under color or 
power Doppler (a tortuous and irregular pattern in multiple 
vessels, with a low-resistance velocimetric index) (Fig. 2). 
The diagnostic accuracy of TVS in predicting endometrial 
pathologies depends on the ultrasound cut-off level chosen, 
the hormonal status, and the symptoms of the patient. In 
postmenopausal women with abnormal uterine bleeding, 
an ultrasound imaging examination achieves a sensitivity of 
95  and a specificity of 55  in the diagnosis of malignant 
endometrial pathologies, when adopting a value of 4–5 mm 
as cut-off level for measuring the endometrial thickness; 
sensitivity reaches 99% if the cut-off is lowered to 3  mm. In 
asymptomatic postmenopausal women, the cut-off is 11  mm, 
since in this patient group, the potential risk of endometrial 
cancer is negligible (0.002%) if the sonographic endometrial 
thickness is set lower than this value. In women treated with 
tamoxifen the cut-off is 8 mm. The diagnostic accuracy of TVS 
improves if complemented with color Doppler sonography 
involving the intracavitary injection of contrast medium (saline 
infusion sonohysterography, SIS), reaching a sensitivity of 96% 
and a specificity of 88 .

The use of color Doppler provides additional important 
information to routine ultrasound imaging. The study of the 
uterine vasculature, indeed, permits a differential diagnosis 

between benign and malignant endometrial pathologies, and 
also allows to distinguish whether the pathology is focal or 
diffuse. 

However, even though the ultrasound examination has a good 
diagnostic sensitivity in the detection of endometrial cancer, 
more than 50% of women in postmenopausal age examined 
with TVS have to undergo in-depth follow-up exams. Moreover, 
the diagnostic sensitivity of TVS in the detection of endometrial 
carcinoma is reduced, in particular, in some patient groups: 
premenopausal women (due to very variable endometrial 
thickness in relation to the menstrual cycle, or to the presence 
of benign endometrial pathologies); patients taking tamoxifen 
(in whom endometrial polyps and glandular cystic atrophy are 
frequently encountered, which poses problems in establishing 
a proper differential diagnosis of endometrial carcinoma); 
women undergoing hormone replacement therapy; and 
women aged > 70 years (34% of cases of grade II endometrial 
carcinoma are associated with a thin or sonographically 
indistinguishable endometrium).

2 rans a inal ultrasound  Endometrial carcinoma in a postmeno-
pausal woman; note the increased endometrial thickness and the 

irregular appearance of the endometrial-myometrial interface; the 
tortuous and irregular vascular network supplying the endometrial 
lesion is clearly visible (A); The D-reconstruction of the image clearly 
shows the margins of the lesion infiltrating into the myometrium (B) 
(arrows). 
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Hysteroscopic Dia nosis
Office hysteroscopy is considered the ‘gold standard’ in 
the diagnosis of malignant endometrial pathology, because 
it allows a direct panoramic view of the uterine cavity and 
cervical canal, an assessment of the topography, of the 
expanse of a heteroplastic lesion, and permits to check out the 
option of taking biopsy samples. 

Endometrial carcinomas may occur at any site of the 
uterine cavity and appear hysteroscopically in two types: a 
circumscribed form and a diffuse form.

The circumscribed form most often presents as a polypoid 
lesion ( i ) and, more rarely, as an ulceration or a nodular 
relief limited to a specific endometrial area. Such lesions, 
unlike benign endometrial polyps, are irregular, friable, and 
show distinct areas of necrosis and/or hemorrhaging. The 
consistency of the lesion is evaluated indirectly, depending 
on the result of an exploratory near-contact maneuver during 
which the tip of the hysteroscope is carefully advanced until it 
gently touches the tissue surface. 

The diffuse form of endometrial pathology usually occupies a 
large part of the uterine cavity, and may be due to the spread 
of a poorly-circumscribed form that begins mainly in the upper 
third of the cavity, or secondary to a multicentric origin of the 
tumor ( i ). 

The predilection site of a malignant lesion is the left cornual 
region, to which particular attention must be paid during a 
hysteroscopic examination. An accurate exploration of the 
entire hysteroscopic endometrial surface may either exclude or 
confirm the presence of multiple foci of disease. 

The diagnostic accuracy of hysteroscopy is improved by 
targeted endometrial biopsy sampling, yielding a sensitivity of 
97.5 , and a specificity of 100 . There are several techniques 
of endometrial biopsy, the standard technique is defined as 
‘punch biopsy,’ in which the jaws of the biopsy forceps grasp 
the endometrium, and are then closed. The closed forceps 
is then retracted through the working channel, whereas the 
hysteroscope remains in the uterine cavity ( i ). With this 
technique, however, the harvested tissue volume to be sent to 
the pathologist is small, and limited to the inner space of the 
closed jaws of the biopsy forceps.

Bettocchi et al. introduced a new biopsy technique in 2002, 
defined as ‘grasp biopsy’, with the objective of removing a 
larger amount of endometrial tissue, sufficient for a proper 
histological analysis. For this type of biopsy, the use of a 
toothed grasping forceps (alligator forceps) is favored over 
a spoon-shaped biopsy punch, since the former allows the 
removal of a greater amount of tissue due to the double length 
of the delicately toothed jaws and a pin that protrudes from 
the inner surfaces of each jaw, allowing tissue material to be 
removed effectively. With jaws opened, the alligator forceps 
is brought in near contact with the target area from where 
the endometrial sample needs to be taken; then, the jaws 
are advanced, ‘plowing’ along the tissue for about 0.5  –1  cm, 
carefully avoiding contact with muscle fibers, in order to 
prevent any unnecessary pain stimuli. At this point, the jaws 
are closed, sampling the piece of mucosa to be examined, 
which is then retrieved together with the hysteroscope from 
the uterine cavity, without, of course, retracting the tip of the 
forceps into the operating channel ( i ). In this way, it is not 

4 raditional endo etrial iopsy tec ni ue usin  a iopsy forceps  punc  iopsy . The jaws are opened, then advanced toward the 
endometrium, and then closed. The forceps is then retracted through the operating channel, while the hysteroscope remains inside

the uterine cavity.

CBA

3 A focal endometrial carcinoma (A) and a 
diffuse form (B) under ysteroscopic e -

amination using a liquid distension medium. 
(A): Note the particularly prominent vascular-
ity and atypical morphology of the polypoid 
neoplastic lesion occupying only the left 
cornual area. (B): Overt signs of necrosis on 
the surface of the neoplastic endometrium 
which is diffusely and inhomogeneously 
thickened, and friable, with pseudopolypoid 
and polypoid areas.

BA
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only possible to remove tissue entrapped within the jaws, but 
also to include tissue surrounding the forceps and protruding 
from it, thereby allowing a greater amount of tissue to be sent 
for histological analysis. 

Some authors also recommend that targeted biopsies be 
performed at suspicious areas, as well as ‘random endometrial 
biopsies’ in order to improve the sensitivity and specificity of 
the diagnostic evaluation.

Even though a properly performed biopsy will permit the 
removal of an adequate amount of tissue to establish a 
diagnosis of endometrial carcinoma, a proper assessment of 
the tumor grade is, nevertheless, hardly feasible. In fact, the 
biopsy sample may include, apart from frankly carcinomatous 
tissue, areas of hyperplasia, that generally surround the tumor. 
Since grading according to the definition of the Fédération 
Internationale de Gynécologie et d’Obstétrique (FIGO) is 
based on the relative proportion of solid well-differentiated 
tumor tissue versus poorly differentiated tissue, it is understood 
that, in the presence of hyperplastic tissue, the potential risk 
of an underrating bias is increased. To obviate this drawback, 
some authors suggested endometrial biopsies to be taken 
endoscopically with the loop electrode of a resectoscope 
which allows to yield a larger amount of tissue (approximately 
5  mm in thickness). This option, however, requires preparatory 
cervical dilation and a surgical setting that goes beyond the 
scope of office hysteroscopy, which from our point of view, is 
not justified for the sake of the hypothetical benefit of yielding 
more abundant material.

The availability of a 15 Fr bipolar resectoscope (KARL STORZ, 
Germany) offers the combined advantage of obtaining a large 
amount of tissue for histological analysis while eliminating the 
need for cervical dilatation in an operating room setting (Fig.  6).

5 ndo etrial iopsy tec ni ue it  alli ator forceps rasp iopsy
once the tissue to be biopsied has been identified, the alligator 

forceps is positioned, with jaws opened, at the level of the 
endometrium to be sampled (A); next, the jaws are dragged 
(‘plowing’) across the tissue for about 0.5–1 cm (B). At this point, 
the jaws are closed, grasping the piece of mucosa to be examined, 
which is then retrieved – together with the hysteroscope – from the 
uterine cavity, without, of course, retracting the tip of the forceps
into the operating channel (F).
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6 ndo etrial iopsy tec ni ue it  an 
an led ipolar cuttin  loop (15 Fr bipolar 

office resectoscope  KARL STOR , 
Germany).
An adequate amount of tissue is obtained 
by hysteroscopic-guided loop resection 
which is passed through the endometrium 
and even deeper beyond the endomyome-
trial junction.

BA
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In summary, the specific hysteroscopic features suggestive of 
an endometrial malignancy are as follows ( i ): 

The use of liquid distension medium allows the lesions to be 
inspected while ‘floating underwater’ facilitating a detailed 
visualization and enhanced evaluation of endometrial abnor-
malities, particularly in terms of vasculature, when compared 

� whitish, green-gray coloration: the normal endometrial 
color varies from pale pink to yellowish, in accordance 
with the various phases of the menstrual cycle. A whitish 
or grayish-white color may be suggestive of a pathology 
such as an endometrial malignancy; 

� e o ne o i e o e nd i o ifi tion
the presence of these findings is strongly suggestive of 
endometrial carcinoma; 

� atypical vascularization: the presence of diffuse 
vascular patterns with irregular ramifications or blurred 
outlines, and inconsistency between the main vascular 
axis and the lesion’s direction of growth, are major 
distinguishing features that should raise suspicion; 

� irregular or ulcerated surface: the presence of whitish 
thickened areas or surface irregularities or ulcerations 
should raise a suspicion for malignancy; 

� soft consistency: malignant lesions are generally soft 
in consistency, friable, and susceptible to bleeding on 
contact with the hysteroscope;

7 Images of an endometrial carcinoma under ysteroscopic 
e a ination using a liquid distension medium. Diffuse endometrial 

carcinoma with a predominantly polypoid morphology (A). 
A moderately differentiated endometrioid carcinoma (G2) with a 
papillomatous morphology (B). Close-up view of a diffuse endometrial 
carcinoma with vessels of the neoplasm exhibiting an atypical course, 
irregular ramifications, and great variations in caliber along their 
course. Within the circumscribed area of the vascular architecture, 
zones of more or less pronounced necrosis can be identified (C).

Diffuse endometrial carcinoma with a predominantly polypoid 
morphology (D). A high-grade endometrioid carcinoma (G3) with 
a predominantly polypoid morphology (E). A low-grade diffuse 
endometrioid carcinoma (G1) with a predominantly polypoid 
morphology (F). Close-up view of a papillomatous carcinoma: 
presence of denuded vessels, areas of necrosis and fine dendritic 
projections similar to tentacles with a ‘velvet’ appearance, which are 
typically ‘stirred up’ by the liquid distension medium (G–H). Areas of 
necrosis on a thickened, whitish endometrium (I). 
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to the use a gaseous distension medium, which on the other 
hand provides a better panoramic view of the uterine cavity on 
account of a greater depth of field. Knowing which means of 
distension, liquid or gas, should be used for which procedure 
should be among the core competencies and technical skills of 
any hysteroscopist, and is particularly important in the field of 
oncology, which requires the gynecologist to learn how to shift, 
in a single examination, from one medium to the other, as may 
be dictated by individual circumstances.

The proper and complete description of a lesion suggestive of 
malignancy must take into account the following aspects: 

atterns of u oral ro t

Recent studies have shown that the morphology of the tumor 
does not have any significant correlation with its prognosis.

� nodular: characterized by numerous nodes that protrude 
from a sessile lesion exhibiting an irregular surface ( i ); 

� polypoid: characterized by polypoid projections with 
small pedicles of delicate texture, and by a generally 
coarse and uneven surface, and only a few flat and 
smooth areas ( i ); 

� papillomatous: characterized by fine dendritic tentacle-
like projections of ‘velvet’ appearance, which are typically 
‘stirred up’ by the liquid distension medium ( i ). 
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Intraca itary u oral tension 

Intracavitary tumor extension has prognostic relevance, since 
it significantly correlates with the stage and grade, and thus 
with the survival rate. Increased tumor size is in fact linked to a 
worsening of the prognosis. 

In asion of t e er ical anal
The major hysteroscopic features giving rise to the suspicion 
that the disease is spreading into the cervix are ( i ): 

It is key to establish a differential diagnosis between extensive 
spread of cervical disease (stage II) and other findings, when 
the endometrial carcinoma is protruding into the canal – but 
without infiltrating the latter (and is thus rated as stage  I). The 
hysteroscopic examination plays a vital role in that it offers a 
direct view of the cervix and allows to promptly take biopsies 
from a detected endometrial lesion suspicious of being prone 
to infiltrate the cervical canal.

Using this modality does not rule out the risk of false assess-
ment. False-positive findings may result from pathologies 
whose nature cannot be determined by mere macroscopic 
evaluation: this applies to cervical polyps and endometriosis 
of the endocervix  /  isthmus, or when neoplastic lesions extend 
from the uterine cavity into the cervical canal without infiltrating 
the mucosa. Another option is to detect false-negative find-
ings which can be related to the microscopic size and nature 
of the pathology in the area of cervical glandular recesses or 
can result from submucosal cervical invasion missed by initial 
visual evaluation. Moreover, in cases involving the isthmus, 
both false-positive and false-negative findings may occur. 
Indeed, obtaining a proper view of the upper margins of 
the cervical canal can be difficult, especially if there is active 
bleeding. The rate of false-positive findings can be reduced by 
taking samples from suspicious cervical lesions. Hysteroscopic 

� a well-circumscribed tumor with a well-defined contour 
that extends over less than half of the endometrial surface; 

� tumors showing extensive growth, may occupy more than 
half of the endometrial surface.

� the presence of exophytic lesions that originate from the 
cervical walls; 

� irregularities in the cervical surface and in the contours of 
the isthmus;

� increased and accentuated vascularization of the 
cervical mucosa. 

8 acroscopic i a e of an endometrial carcinoma invading the 
cervical canal.

9 Endometrial carcinoma invading the cervical canal, seen under ysteroscopic e a ination using liquid distension medium.
The irregular mucosal surface of the isthmic-cervical passage with signs of atypical vascularization is evident (A). A  r ipolar ffice 

Resectoscope (KARL STORZ, Germany) is used to obtain endocervical biopsy samples, representative also for the stromal layer (B–C).

CBA

biopsy sampling in the cervical canal is more challenging and 
tricky, because at this site, there is insufficient space to open 
the forceps, and the consistency of the endocervical tissue is 
dense, so the chance of collecting a good biopsy that is both 
adequate and well-directed, is even more operator-dependent 
than in other uterine regions. Nowadays, the above limitations 
are considered resolved because the use of the 15 Fr. bipolar 
office resectoscope (KARL STOR , Germany) with its slender 
diameter and ergonomic features allows to yield an adequate 
volume of endocervical biopsy samples also representative for 
the stromal layer.

Other diagnostic modalities that allow for a predictive 
statement on cervical invasion are cervical magnetic 
resonance imaging (MRI), and TVS. Hysteroscopy shows a 
higher diagnostic sensitivity than TVS and MRI, respectively 
at 0.93 , 0.67  and 0.53  yet MRI has a higher specificity 
than hysteroscopy and TVS, (respectively 0.91 %, 0.89% 
and 0.78%). Therefore, hysteroscopy is considered the most 
reliable method employed to rule out any involvement of the 
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cervical canal, while MRI is the preferred diagnostic imag-
ing modality used to predict cervical invasion. Moreover, 
according to the updated FIGO staging system (2009) invasion 

of the cervical canal is considered positive only if cervical 
stromal invasion is clearly confirmed, making adequate biopsy 
sampling via hysteroscopy even more laborious.

entinel y p  ode appin  and iopsy
Intraoperative lymphatic mapping combined with sentinel 
lymph node (SLN) biopsy is one of the most important innova-
tions of the last 20 years in surgical oncology. In gynecology, 
this technique is now widely used and has been amply 
validated for the detection of carcinoma of the breast, cervix, 
and vulva. However, to date, only a few studies have supported 
the validity of this procedure for endometrial carcinoma. 

Recently, some authors have evaluated, with promising results, 
the potentials of lymphatic mapping in endometrial cancer 

by hysteroscopic-guided injection of a tracer (blue dye with 
99m  technetium radiocolloid). 

The technique involves the introduction of a 20 gauge needle, 
within 3 hours after hysterectomy, into the uterine cavity, 
with the aid of a mini-hysteroscope. The tracer is injected 
progressively along the endomyometrial junction, at peritu-
moral level. 

However, additional studies are needed before this technique 
should be used on a large scale. 

Ris s Related to Hysteroscopy
It has been widely debated whether diagnostic hysteroscopy 
might actually increase the dissemination of tumor cells into 
the peritoneal cavity.

The controversy was opened in the 1990s, when a number 
of multicenter studies reported on a significant increase in 
malignant cells identified by cytologic examination of peritoneal 
washings in patients with endometrial adenocarcinoma who 
underwent diagnostic hysteroscopy prior to a treatment by 
hysterectomy. However, subsequent studies have provided 
conflicting results of equal significance. 

Some authors have shown that a considerable increase in 
malignant endometrial cells detected in the peritoneal cavity 
occurs not only after diagnostic hysteroscopy, but even after 
other diagnostic or therapeutic procedures performed in the 
uterine cavity, such as an examination of the cavity with instru-
ments, or a blind endometrial biopsy.  

Moreover, recent meta-analyses have demonstrated that 
the possible spread of malignant endometrial cells into the 

peritoneal cavity following a diagnostic hysteroscopy does 
not alter the staging of the tumor, and has not been shown to 
adversely affect the prognosis of the patient.

On this topic, it should be emphasized that – based on the 
most recent FIGO staging system of endometrial carcinoma – 
the confirmed diagnosis of a positive peritoneal washing does 
not alter the tumoral stage, and is recorded separately from the 
report issued on the staging itself. 

Apart from that, a confirmed diagnosis of positive peritoneal 
cytologic specimens secondary to a hysteroscopic examina-
tion would have the same clinical significance if encountered 
on account of growth of the pathology. 

In conclusion, aside from the debate itself, which is 
still ongoing, most authors agree that a hysteroscopic 
examination, performed with modern instrumentation at 
low intracavitary pressure, is virtually devoid of any risk of 
intraperitoneal spillage, and therefore is still considered a 
first-line modality, a core requirement in the diagnostic and 
therapeutic work-up of an endometrial carcinoma.

Treatment
The standard treatment of endometrial carcinoma involves 
a surgical staging along with a  peritoneal cytology, an extra-
fascial hysterectomy, and a bilateral salpingo-oophorectomy, 
whether combined or not, depending on the stage of the 
carcinoma, with a pelvic lymphadenectomy. 

Younger patients with a desire for future childbearing, who 
suffer from a focal neoplasia of the endometrium at stage 
IA-G1 (FIGO 2009), as well as those with a high anesthetic 
risk, may yet benefit from a combined conservative medical-
surgical treatment, which represents an emerging therapeutic 
option.

Mazzon et al. (2009) reported on six women of childbearing 
age, diagnosed with endometrial carcinoma of stage IA, and 
who, after refusing hysterectomy, were all treated by conser-
vative surgery followed by medical therapy with progesterone 
(160 mg per day of megestrol acetate, for 6 months). 

The hysteroscopic technique for conservative treatment of 
endometrial carcinoma described by Mazzon is performed by 

means of a standard size resectoscope and involves the piece-
meal removal of the neoplastic lesion through three steps 
( i ):

Treatment via hysteroscopy is deemed definitively adequate, 
when the adjacent endometrium and the myometrium 
underneath the malignancy are free of disease; if this is not the 
case, a more radical surgical treatment is required.

It is important to underline that the surgical procedure may 
also be performed with a 15 Fr bipolar office resectoscope 
(KARL   STOR , Germany) avoiding the need of cervical dilata-
tion ( i ).

� step I: removal of the focal neoplastic lesion;
� step II: removal of the endometrium surrounding the focal 

malignancy;
� step III: removal of the myometrium surrounding the 

neoplastic lesion. All tissue samples removed are 
separately sent for histopathological analysis.
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11 Hysteroscopic se uence of surgical steps for conservative treat-
ment of endometrial carcinoma using the technique developed by 

Dr. I. Mazzon. An angled loop of a  r ipolar office resectoscope 
(KARL STORZ, Germany) is used for focal removal of the neoplastic 
lesion (A–B), followed by removal of the endometrium sourrounding
the lesion (C) and of the myometrium underlying the atypical lesion (D). 
Random endometrial biopsies are performed (E). Placement of a
levonorgestrel-releasing intrauterine system (LNG IUS) (F).
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10 c e atic dia ra  showing the steps of the surgical technique 
developed by Dr. I. Mazzon for conservative hysteroscopic 

treatment of well-differentiated focal endometrial carcinoma.

Upon completion of conservative treatment, it is possible to 
treat with progestin, either per os or directly ‘in situ,’ through 
the application of levonorgestrel-releasing intrauterine system 
(IUS LNG, Mirena, Bayer Pharma AG), which has a life span of 
5 years. 

It is essential that the patient be highly motivated and properly 
informed about the risks of conservative treatment, such 
as understaging a more advanced cancer, as well as a failed 
conservative treatment, the persistence or progression of 
disease, and an initial response to treatment with subsequent 
recurrence or metastasis. Hence, it is of paramount importance 
that surgical staging be performed prior to hysteroscopy, as 
well as a follow-up of those patients treated by conservative 
therapy (medical or surgical), who should be counseled on the 
adherence to hysteroscopic examinations at 3-month intervals, 
including targeted biopsies to rule out persistence/progression 
of disease.

In all of the women enrolled in the study by Mazzon, the follow-
up examinations (ultrasound imaging and hysteroscopy) at 3, 
6, 9, and 12 months confirmed that there were no atypia or 
signs of malignancy. Furthermore, 4 of the 6 women treated, 
later carried a successful pregnancy to term.

The promising outcomes of this study are all consistent with 
other results, though small in numbers, published so far. 
However, larger prospective studies are needed to confirm 
these data and eventually establish standard guidelines 
on the proper selection of patients, medical and surgical 
management, and on the follow-up in the short and long term.
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Chronic Endometritis

Definition and tiolo y
Endometritis is defined as inflammation of the endometrium, 
grouped in various typologies, depending on the underlying 
causality. It may present in acute or chronic forms. The 
acute form is principally a transitional phase of short duration 
generally arising due to the persistence of placental or 
abortive residues, or in combination with pelvic inflammatory 
disease, or inflammatory conditions of bacterial / viral etiology 
elsewhere in the urogenital tract.

Chronic inflammation may follow the acute stage  which is 
the most frequently seen  or it may occur more subtly, as 
chronic inflammation ‘ab initio’, without passing through an 
acute stage.

Kasius et al. (2011) reported a 2.8  prevalence of chronic 
endometritis in asymptomatic infertile patients. However, since 
this pathology is often asymptomatic, it is impossible to accu-
rately determine its true prevalence in the general population.

Chronic endometritis can reveal a microbiological origin, or a 
mechanical-chemical origin.

In the latter case, the most frequent causative agents are 
common pyogenic pathogens (Streptococci, Staphylococci, 
Enterococci, Escherichia coli), as well as bacteria such as 
Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma, 
Ureaplasma urealyticum. It has also been described in cases 
of postpartum endometritis secondary to Herpes simplex (HSV) 
and Cytomegalovirus (CMV), particularly in patients with HIV.

However, although the etiology in most cases is polymicrobial, 
the results obtained by traditional culture tests are laboratory-
dependent, and often, given the use of endometrial sampling 
devices, vaginal and endocervical contamination cannot be 
excluded. Also worth mentioning is tubercular endometritis, 
because in recent years there has been an increased incidence 
of tuberculosis in Western countries, owing to migration from 
countries with a high incidence of endemic tuberculosis.

Endometritis of chemical-mechanical origin, on the other hand, 
is generally caused by the presence of pessaries or intrauterine 
devices.

linical ppearance 
Chronic endometritis is often clinically silent. In some cases, 
however, it can be associated with:

However, the exact mechanisms by which chronic endometritis 
can lead to a compromised fertility are not yet fully understood, 
and are still the subject of numerous studies. 

Very recently, it was shown that in the endometrial mucosa of 
infertile patients suffering from chronic endometritis, there is an 
altered distribution of natural killer cells. In particular, in chronic 
endometritis, there is a decrease in CD56 lymphocytes and 
an increase in CD16 lymphocytes, hence, an altered maternal 
immune tolerance towards the embryo, along with adverse 
effects on the mechanisms of implantation, and a defective 
trophoblastic invasion. 

Chronic endometritis is also associated with recurrent miscar-
riage: according to a recent study by Kitaya (2011), 9.3  of 
women with recurrent miscarriages were suffering from chronic 
endometritis.

Tubercular endometritis merits special mention  this type of 
chronic endometrial inflammation virtually always occurs 
secondary to respiratory or abdominal localization, with a clear 
predilection for adnexal localization. It is generally limited to 
young women of childbearing age, being rare in the meno-
pause. The symptomatology varies, from overt forms, in which 
the inflammatory process has affected the appendages, to 
completely latent forms. In the presence of tubercular endo-
metritis, changes in menstrual flow may occur, ranging from 
polymenorrhea to amenorrhea, accompanied by an almost 
universal history of sterility / infertility.

� Infertility: endometrial inflammation seems to interfere 
with the physiological mechanisms of oocyte fertilization 
and embryonic implantation. In a retrospective study 
reported by Johnston-MacAnanny (2010), women with a 
previous history of recurrent implantation failure after IVF 
were positively diagnosed with chronic endometritis in 
about 30  of cases. 

� Abnormal uterine bleeding: such a symptomatology 
can present in the form of intermenstrual spotting or 
metrorrhagia  however, to date, the relationship between 
abnormal uterine bleeding and chronic endometritis is not 
clear

� Dysmenorrhea: The current hypothesis identifies, as a 
major cause of dysmenorrhea, the prostaglandins which 
are released through the endometrial cell membranes 
damaged by the inflammatory process.

� Dyspareunia.
� Leucorrhea and urinary symptoms: occasionally, 

there is a malodorous, purulent vaginal discharge, with 
increased urinary frequency and/or symptoms similar to 
those of cystitis, along with concomitant bladder irritation. 

� Fever: elevated in the acute phase  in some cases, a mild 
fever in the chronic form.

Chapter

7
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re ysteroscopic Dia nosis
Transvaginal Sonography (TVS): the diagnosis of chronic 
endometritis by means of twodimensional TVS is difficult due 
to the absence of pathognomonic signs associated with the 
condition.

Indirect signs are as follows:

� Hematometra.
� Intracavitary synechiae.
� Increase in endometrial thickness, asynchronous with 

the phase of the menstrual cycle.

Hysteroscopic Dia nosis
A hysteroscopy, performed in the proliferative phase of the 
menstrual cycle, allows to identify the signs of endometrial 
inflammation. 

Under examination with CO2, chronic endometritis typically 
presents with endometrial areas, that are bright red with white 
central dots, focally or diffusely distributed over the endome-
trial surface, assuming an appearance deemed to resemble a 
‘strawberry’ pattern, similar to the colposcopic pattern ‘punc-
tated with white spots’ ( i ). 

Other findings may be conspicuous due to the presence of 
friable, white patches that bleed easily on contact. These 
features are, however, very unspecific, as they may also 
be related to lesions of the vascular bed in reaction to the 
intracavitary CO2 distension medium, or emerging due to 
immunological disorders, or hypertension, and they may yet be 
so mild as to evade diagnosis. 

Uterine distension with saline solution has, among other 
advantages, that of causing no adverse side-effects on 
endometrial microcirculation, thus facilitating the diagnosis of 
chronic endometritis. 1 Hysteroscopic aspect of chronic endometritis under examination 

using CO2 distension medium: The microscopic close-up view 
shows the so-called ‘strawberry type’, which is reminiscent of a 
colposcopic feature known as ‘punctated with white spots’.



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract88

The criteria proposed by Cicinelli et al. (2005) to establish a 
hysteroscopic diagnosis of chronic endometritis (Figs. 2–5) are 
as follows:

A study led by Cicinelli in 2005 showed that the absence of 
stromal edema and hyperemia – detected at hysteroscopy – has 
a high negative predictive value (98.8 ), i.e., the absence of 
these findings allows to rule out, with reasonable certainty, the 
presence of endometrial inflammation. Conversely, if micro-
polyps are found, which is almost always associated with 
hyperemia or stromal edema, this should be interpreted as a 
reliable sign of inflammation, as corroborated by the high posi-
tive predictive value attributed to this finding (98.4 ). 

The presence of focal hyperemia with isolated micropolyps 
is associated, histologically, with a mild type of endometrial 
inflammation  conversely, the findings of generalized hyperemia, 
diffuse micropolyps or a thickened endometrium with polypoid 

diffusion are all associated with moderate to severe endometrial 
inflammation. 

In summary, the presence of hyperemia, edema and stromal 
micropolyps has a demonstrated diagnostic accuracy of 
93.4 . 

The potential development of endometritis, if left untreated, 
leads to the formation of intrauterine synechiae, addressed in 
another chapter.

Regarding tuberculous endometritis, certain hysteroscopic 
signs suggestive of disease have been described, such as 
the presence of a thin, uneven and pale endometrium with 
irregular whitish spots scattered over the uterine walls (Fig. 6). 
It is not uncommon to observe intrauterine adhesions, while a 
much rarer finding is the presence of classic tubercles in the 
endometrial mucosa. Differential diagnosis should be estab-
lished against the presence of granulomatous endometritis 
(sarcoidosis) and that of the fungal form. Even CMV-related 
endometritis can manifest itself in the granulomatous form. 

Finally, there is a rare form of endometritis which at macro-
scopic level can mimic endometrial carcinoma. This is 
xanthogranulomatous endometritis, whose etiology is still 
under debate, and which occurs predominantly in elderly 
women with cervical stenosis and pyometra. Histologically, it 
is characterized by xanthogranuloma, consisting of lipid-rich 
histiocytes, giant cells, lymphocytes, neutrophils and plasma 
cells.

� hyperemia: the vascular network appears accentuated, 
especially at periglandular level

� stromal edema: the endometrium presents, in the 
proliferative phase, as both pale and thickened  

� micropolyps: manifesting with small pedunculated 
vascularized protrusions of the uterine mucosa (   1  mm) 
covered by endometrium, and characterized by an  
accumulation of inflammatory cells (lymphocytes, plasma 
cells and eosinophils) intermingled with normal stromal 
cells.

2 Hysteroscopic ie  of chronic endome-
tritis in a 27 year old infertile woman with 

a positive anamnesis of 3 failed IVF cycles. 
Saline solution used as distension medium 
does not affect endometrial microcirculation, 
making it easier to identify the characteristic 
signs of chronic endometritis. Panoramic 
image of the uterine cavity ( ). 

The close-up view clearly shows a marked 
accentuation of the vascular network at the 
level of the uterine fundus (B).

To the lower right, an overt stromal edema is 
shown (C): passage of the hysteroscope has in 
fact left an imprint on the pale and thickened 
endometrium, though the examination was 
carried out in the early proliferative phase. Note, 
however, more clearly, the micropolyps, which 
appear as small pedunculated, vascularized 
protrusions (  1  mm) on the uterine mucosa. 

CB

3 Hysteroscopic ie  of chronic endo-
metritis in a 34 year old woman with a 

positive anamnesis of 3 early spontaneous 

abortions ( ). The stromal edema is clear-
ly evident on the posterior wall ( ) and micro-

polyps are detected on each of the uterine 
walls ( ). 

CB
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4 Detail of micropolyps under ysteroscopic e a ination using a 
liquid distension medium: the micropolyps, which appear with a 

varied morphology, are scattered over the uterine wall and may often 
be encountered with polyps ( ) and/or pseudopolyps.

B

6 Hysteroscopic ie  of tubercular chronic 
endometritis (the examination involves 

the use of a liquid distension medium) ( ). 
The uterine cavity appears partially occupied 
by whitish spots with irregularly distributed

over the entire uterine wall. The endometrium 
looks thin, inhomogeneous and pale, with 
irregular and diffuse areas of hyperemia, and 
accentuated vascular patterns, especially at 
the level of the uterine fundus ( ).

Upon closer inspection, the presence of truly 
white patches is seen, partially adherent to the 
uterine wall, of variable size and morphology, 
and irregular distribution pattern ( ). 

CB

7 Immunohistochemistry with anti-CD138 highlights the presence 
of plasma cells in the endometrial stroma.

Histolo ical Dia nosis
The histological diagnosis of chronic endometritis is based 
on the presence of a number of criteria that have been 
widely described in the literature: superficial stromal edema, 
increased stromal density, as well as inflammatory stromal 
infiltration, which is predominated by the presence of lympho-
cytes and plasma cells (Fig. 7). The presence of the latter is 
considered by some authors as a marker specific to endome-
tritis  according to some, in particular, the presence of a few or 
even a single stromal level plasma cell is enough to settle the 
diagnosis on chronic endometritis. 

However, the majority of authors agree upon a greater 
importance that an overall view of all histological aspects 
be established (the coexisting presence of several criteria 
suggestive of chronic endometritis – rather than focusing on a 
single diagnostic criterion). 

An unusual distribution pattern of leukocytes in the endometrial 
mass and the presence of an increased number of B lympho-
cytes may contribute to the diagnosis, as the B lymphocytes 
in the endometrium normally make up less than 1  of the 
leukocyte count. 

5 Hysteroscopic ie  of isthmic endometritis with evidence of mi-
cropolypes and a cystic chocolate brown haemorrhagic lesion.
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reat ent
The therapy for chronic endometritis is pharmacological, and 
is based on the administration of broad-spectrum antibiotics. 
Generally, the drug of choice is doxycycline, administered in 
doses of 100 mg every 12 hours for 14 days, or alternatively, 
the administration of cephalosporins, macrolides, or 
quinolones is possible. It is preferable for the partner to also 
undergo the same antibiotic treatment. 

Where antibiotic therapy fails, and/or where the presence of 
endometritis persists, an endometrial culture with a relative 
antibiogram should be considered.
In the presence of confirmed tuberculous endometritis, 
the patient should be given a specific antibiotic therapy 
for tuberculosis (isoniazid, ethambutol, rifampicin and 
pyrazinamide for 2 months, followed by isoniazid and 
rifampicin for another 4  months).

Inde  of i ures
i  Image by courtesy of Dr. R. Paoletti †. Pg. 87

i  Image by courtesy of Dr. L. Insabato. Pg. 89
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Tamoxifen-Associated Lesions

Introduction
In recent decades, adjuvant treatments for breast carcinoma 
have turned with increasing success to endocrine therapy. 
Indeed, it has been shown that the cell cycle kinetics and 
mitotic rate of mammary carcinoma cells is characterized 
by a strong estrogen-dependency, and that therefore, the 
complete deprivation of estrogen plays a key role in this type of 
therapeutic approach. This estrogen deprivation is principally 
obtained by blocking estrogen synthesis (GnRH analogues, 
aromatase inhibitors) or by inhibiting the binding between 
circulating estrogen and specific receptors on neoplastic 
mammary cells, called Selective Estrogen Receptor Modulators
(SERMs).

SERMs are competitive high-affinity inhibitors for estradiol 
receptor sites, which in fact block the triggering sequence of an 
intracellular biochemical chain reaction upon which carcinoma 
cells depend both to survive and to reproduce. 

Among SERMs, tamoxifen is the medication of choice for 
adjuvant treatment of postmenopausal women with hormone-
sensitive mammary carcinoma. Moreover, it has been demon-
strated that the combination of chemotherapy and tamoxifen 
reduces the risk of local, regional, ipsilateral and contralateral 
recurrence of mammary neoplasia. 

Conversely, it is believed that tamoxifen has a marked 
estrogen-related impact, both on the uterine level (both 
endometrially and myometrially) and in the vaginal epithelium of 
postmenopausal women, since it promotes a series of specific 
transcriptional and protosynthetic actions on the effectors 
of estrogen receptors. Moreover, the estrogenic effects that 
tamoxifen has on the endometrium cannot be inhibited by 
concurrent administration of progestins.

The first report of a possible correlation between tamoxifen 
and the development of tumors of the endometrium was made 
by Killackey in 1985.

Various studies have clearly demonstrated that prolonged 
therapy with tamoxifen in postmenopausal women with breast 
cancer, or in healthy patients receiving this type of preventive 
measure, is responsible for a significant increase (two to four 
times) in proliferative diseases of the uterine corpus, both 
benign (hyperplasia, endometrial polyps) and malignant 
(endometrial adenocarcinomas and, according to some, even 
Muellerian tumors, mixed tumors with mesodermal and clear 
cell components, or serous papillary tumors) (odds ratio, OR: 
2.4, confidence interval, CI: 1.8-3.0) as well as thromboembolic 
complications. Some 36% of patients under treatment with 
tamoxifen have an endometrial pathology, and about 50% of 
women treated with tamoxifen later develop an endometrial 
pathology, within a period of 6 to 36 months.

It has been shown that the risk of endometrial cancer increases 
with the length of treatment (> 5 years vs. no treatment OR: 
3.6, CI : 2.6-4.8) persisting even after 5 years beyond the end 
of treatment, and this is not influenced by the daily dosage. 

The inclusion of tamoxifen at the instigation of the International 
Agency for Research on Cancer (IARC) on the WHO list of 
carcinogenic drugs, and its widely accepted clinical use, have 
strongly highlighted the various problems related to the endo-
metrial surveillance of patients treated with this drug, for whom 
the main issues are as follows:

� Identification of the most appropriate diagnostic screening 
modality;

� The role of evaluating the endometrial basalis, i.e., prior to 
initiating endocrine therapy.

Chapter

8
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Prehysteroscopic Diagnosis
Although tamoxifen has been used in a total of more than 
4.5  million person-years, to date, there is no consensus on the 
type of endometrial surveillance to be applied in this group of 
patients.

In patients undergoing breast cancer treatment with tamoxifen,
the drug is associated, in a high rate of alterations detected in 
the pattern of the endometrial layer, which often gives clues to 
the presence of polyps, hyperplasia, and carcinomas. Various 
studies, however, have demonstrated a marked discrepancy 
(45–90 ) between ultrasound pattern, hysteroscopic findings, 
and outcomes of histological evaluation of the endometrium. 

In almost virtually all patients who receive tamoxifen, within 
12–24  months from the onset of treatment, a nonspecific 
thickening of the endometrium has been observed, presenting 
as incipient histological alterations, e.g., cystic atrophy, a 
persistent proliferative state, metaplasia ciliata, peri-glandular 
accumulation of collagen deposits, and stromal edema ( i ). 
Accordingly, a cut-off of 4–5 mm, which is usually applied in 
women after natural, pharmacological or surgical menopause, 
would result in a significant reduction in the specificity of 
transvaginal ultrasound examinations in women treated with 
tamoxifen. Therefore, in order to prevent an excessive number 
of patients from being subjected to unnecessary second-level 
examinations, several authors have proposed raising the 
cut-off point to a range between 8  and 12 mm ( i ). 

This change has resulted in an increase in the specificity 
of ultrasonography, but at the same time, a reduction in its 
negative predictive value, and accordingly, a decrease in 
its sensitivity in cases of an endometrial thickness ranging 
between 4 mm and the new cut-off. Numerous reports in the 
literature have shown a non-negligible incidence of endometrial 
pathologies in patients treated with tamoxifen, with a thickness 
of the endometrial stripe ranging between 4 and 8 mm, further 
corroborating the lack of diagnostic reliability of ultrasound 
examinations. 

In order to improve diagnostic accuracy, attempts have been 
made to evaluate the role of Doppler velocimetry in the uterine 
arteries, as well as sonohysterography: the former has revealed 
a poor reproducibility and the need for a high level of compe-
tence, especially taking into account the lack of knowledge 
of certain angiogenic endometrial aspects associated with 
tamoxifen. 

Sonohysterography, even though it has demonstrated levels 
of sensitivity and specificity of 90 and 80  respectively, has 
proven to have a low compliance (75%) on account of a high 
rate of alterations related to cervico-vaginal atrophic scarring, 
making the use of this modality more difficult, and leading to 
the conclusion, that SHG is inappropriate for the screening of 
tamoxifen-associated lesions.

1 Histological aspect of the endometrial mucosa under treatment 
with tamoxifen: in (A), a panoramic overview of stromal pseudo-

decidualization and cystic focal aspects of the glandular component 
(10x); in (B) at high magnification, detail of the responsive glandular 
component and loose stroma (40x). Shown is a dysfunctional 
endometrium.

BA

2 Ultrasound images of an endometrium thickened as a result of 
tamoxifen therapy. Two-dimensional transvaginal ultrasound (A): 

the sagittal uterine view shows a hyperechoic, microcystic 
endometrium, of a thickness of 25.9 mm. Three-dimensional 
ultrasound in surface-rendering mode (B): view of the coronal plane, 
showing a thickened endometrium. 

B

A
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Hysteroscopic Diagnosis
The hysteroscopic indications in women under tamoxifen 
therapy are currently the subject of a lively debate in the 
literature; there are still no authoritative guidelines in this 
regard, so the decision which patients should be subjected 
to hysteroscopy at which time remains at the discretion of the 
gynecologist. 

However, in women taking tamoxifen, a sonographic thickness 
  8 mm and/or the presence of abnormal uterine bleeding are 

considered predictive of endometrial pathology and, therefore, 
in the presence of one or both of these conditions, a hystero-
scopic examination is recommended.

Another issue that is still widely debated today is whether or 
not to perform a  diagnostic hysteroscopy immediately before 
beginning treatment with tamoxifen, in order to detect the 
presence of any pre-existing malignant endometrial patholo-

gies. A recent study by Garuti (2007) in fact showed that, in 
women with breast cancer, the incidence of endometrial 
pathology detected prior to the onset of tamoxifen therapy is 
high (21.7%), of whom 2.7% have atypical lesions. Therefore, 
the authors advocate a hysteroscopic evaluation of the uterine 
cavity before starting therapy with tamoxifen. 

Recently, Perez-Medina et al. (2011) have identified and 
described the top 5 hysteroscopic patterns— with their corre-
sponding histological signs — found in a cohort of postmeno-
pausal women receiving adjuvant tamoxifen and having annual 
follow-up hysteroscopies. 

These patterns seem to evolve in a non-random manner 
over the years, from atrophic (more frequently found at the 
beginning of treatment) towards cystic (more frequently 
observed after longer treatments).

Atrophic Pattern
Under hysteroscopic imaging, the endometrium appears 
uniformly atrophic, thin, and pale in color. The vascularization is 
poor, and the vascular architecture appears homogeneous and 
regular, under a thin endometrial epithelium (Fig. 3). 

On histological examination, the endometrial tissue is reduced 
and, in some cases, absent. Moreover, atrophy of the glands 
and endometrial stroma should be noted. 

According to a report by Perez-Medina (2011), during the first 
year of therapy with tamoxifen, the atrophic pattern is the most 
common, being encountered in 58.3  of patients. This figure, 
in agreement with the international literature, is unsurprising, 
since the first effect of tamoxifen on the endometrium is to 
elicit endometrial epithelial atrophy.

Hypervascularized Pattern
A pattern of hypervascularization is characterized, under 
endoscopy, by the presence of a inhomogeneously thickened 
endometrium, which may have a polypoid appearance or 
a papillary morphology. The endometrial mucosa bleeds 
readily on contact with the hysteroscope and/or operating 
instruments. It is possible to observe an increase in vascularity, 
especially at a superficial level, with vessels that have an 
irregular course and a disorderly structural pattern ( i ). 

The histological work-up reveals an atrophic epithelium with 
hyperplasia of the endometrial stroma, with an increase 
in the elastic component and, above all, an increase in 
vascularization.

This hypervascularized pattern is more frequently observed 
during the second year of treatment (in 52.8% of cases, 
according to the study by Perez-Medina). On the etiopatho-
genetic level, this finding is explained by the fact that, in 
parallel to epithelial atrophy, tamoxifen causes both stromal 
tissue hypertrophy and hyperplasia, along with an increase in 
vascularity. This pattern is the prevalent cause of abnormal 
uterine bleeding. 

3 Atrophic pattern viewed during treatment with tamoxifen under a 
hysteroscopic examination using a liquid distension medium.

BA

4 Hypervascularized pattern viewed during treatment with 
tamoxifen under a hysteroscopic examination using a liquid 

distension medium. 

BA
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Cystic Pattern
On hysteroscopy, the cystic pattern is characterized by a 
thickened endometrium, with an increase in the density of the 
glandular orifices, which appear to be of irregular morphology, 
and which are more or less dilated, along with a coexisting 
dilation of the endometrial glands. This pattern is induced by 
the stromal edema, which expands and obstructs the glandular 
orifices ( i ). 

On histological examination, the endometrium appears 
atrophic, but with a higher glandular density. The glands 

appear atrophic and clearly dilated due to an obstruction at 
stromal level. 

The cystic pattern appears to be mainly specific to, and typical 
of, patients under treatment with tamoxifen; as in most cases, 
it follows the natural development, over time, of the other 
hysteroscopic patterns. During the third and fourth year of 
therapy, the cystic pattern was observed in 69% of patients in 
the study by Perez-Medina.

Polypoid Pattern
The polypoid pattern is characterized by the presence of one 
or more endometrial lesions of polypoid morphology, with a 
hypervascularized epithelium that corresponds, histologically, 
to a localized over-growth of hyperplastic stroma, covered 
for the most part by an atrophic epithelium. The detection of 
malignancy in these polypoid lesions is rare. Generally, the 
tamoxifen-associated polyp shows the following characteristics 
(Figs. 6–7): 

A polypoid pattern is found, based on data reported by Perez-
Medina,, in 7.1% of patients treated with tamoxifen. 

In the presence of a polypoid pattern, it is also important to 
emphasize that:

� Mean diameter 2 cm
� Cystic glandular dilatation 
� Aberrant epithelial differentiation (metaplasia)
� Focal periglandular condensation of stromal cells.

� there is no correlation between the size of the polyps and 
malignant transformation;

� there is no correlation between the duration of treatment 
with tamoxifen and the neoplastic transformation of the 
polyp;

� Some 50% of malignant endometrial polyps are 
diagnosed in asymptomatic patients;

5 Cystic pattern during treatment with tamoxifen under 
hysteroscopic examination using a liquid distension medium.

BA

6 Images: ultrasonic and hysteroscopic view of a tamoxifen-associated polyp. 

CBA

7 Images of tamoxifen-associated polyps under hysteroscopic 
examination using a liquid distension medium.

BA
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Pattern Suggestive of Malignancy
A hysteroscopic pattern suggestive of malignancy is charac-
terized by the presence of cerebriform projections with irregular 
growths. The endometrial tissue presents a cotton-like appear-
ance, looks thin and friable, and readily bleeds upon contact 
with the hysteroscope and/or instruments. Apart from that, 
a vascular pattern with atypical, tortuous and meandering, 
well-circumscribed vessels may be encountered (Fig. 8). 

Histologically, one may also encounter complex hyperplasia 
with or without atypia, and/or images suggestive of an in situ
adenocarcinoma, with an increase in the glandular density of 
the endometrial epithelium, along with concomitant cellular 
and nuclear alterations. 

In the study published by Perez-Medina, only 8 patients 
showed a pattern suggestive of malignancy, and among these, 
only in 5 patients (1.5  of cases), this finding actually proved 
histologically to be an endometrial carcinoma. Four out of 5 
patients had abnormal uterine bleeding. The last case — with 
an absence of bleeding  as also confirmed by other authors, 
disproves the assertion, reported by many authors, that all 
neoplastic lesions associated with tamoxifen are symptomatic 
at an early stage, and as such readily amenable to treatment, 
and are therefore prognostically favorable.

8 Pattern suggestive of malignancy during treatment with tamoxifen 
under hysteroscopic examination using a liquid distension medium. 

BA

9 Removal of a sessile cystic ‘tamoxifen-associated’ polyp with a straight bipolar electrode (KARL STORZ, Germany). 

CBA

Hysteroscopic Treatment
In all patients under tamoxifen, positively diagnosed with endo-
metrial polyps, complete removal is mandatory, along with 
histopathological evaluation, in both symptomatic and asymp-
tomatic patients, because these polyps have been shown to 
be associated with: 

Polypoid lesions can be removed in an ambulatory setting by 
use of grasping forceps or bipolar electrodes (Fig. 9) or a 15 Fr 
bipolar office resectoscope ( i ) or a small tissue 
removal device (TRD) ( i ).

In selected clinical conditions, such as large-sized polypoid 
lesions, or sessile polyps with a broad base, or given poor 
patient compliance, polypectomy under general anaesthesia is 
indicated using a standard resectoscope or a TRD of larger di-
ameter. The current techniques are fully described in Chapter 4 
(Endometrial Polyps).

� a higher rate of neoplastic transformation than in the 
general population;

� a potential risk of transformation into mixed mesodermal 
malignancies.
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10 Endometrial polypectomy in a woman treated with tamoxifen 
for 4 years. The sessile polypoid lesion with a small base is 

attached to the right postero-lateral wall (A). Polypectomy is 
performed using a bipolar resectoscope 15 Fr (KARL STORZ, 
Germany) with an angled cutting loop making sure that its convex-
ity is oriented towards the base of the lesion. Progressive serial 
maneuvers (slicing technique) are used starting from the free 
extremity of the polyp (B) and proceeding towards the sessile base 
(C). Final view of the cavity after polypectomy (D).

BA

C D

11 Endometrial polypectomy with a 15 Fr bipolar resectoscope
(KARL STORZ, Germany) in a patient with spotting, treated 

with tamoxifen for 2 years. The hypervascularized polypoid lesion 
is located in the fundal region. The angled loop allows a more 
effective cut in this area without penetrating too deeply into the 
myometrial thickness.

BA

C D

12 Outpatient endometrial polypectomy with the 6.3 mm Intra-
uterine Bigatti Shaver (KARL STORZ, Germany) in a patient 

treated with tamoxifen for 3 years. The polyp had its broad sessile 
base on the anterior wall of the fundal region (A). The cutting win-
dow with the shaver blade is brought in close contact with the 
polyp to be removed (B). The synchronous cutting and suction 
mechanism is activated repeatedly until the polyp is completely 
removed (C–D).
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13 Technique of endometrial biopsy sampling,
performed on an atrophic endometrium 

with blunt scissors. Once the target site for 

biopsy has been identified (A), precise, 
straight cuts are made parallel to the endo-
metrial surface (B) to cause the tissue to 

separate from the surrounding myometrium 
(C). The sample thus yielded is removed with 
an alligator forceps.

CBA

14 Endometrial biopsy obtained from an 
atrophic endometrium using a straight 

bipolar electrode (KARL STORZ, Germany). 
The bipolar electrode should be guided 

parallel to the area to be biopsied (B), thus 
avoiding cutting overly deep into the 
myometrium. Once the endometrial tissue to 
be sampled is separated from the underlying 

myometrium (C–D), it is removed using an 
alligator forceps (E–F).

BA

D

C

FE

The low rate of endometrial cancer reported by Perez-
Medina, and consistent with that found in the literature, does 
not justify performing endometrial biopsies in all patients 
undergoing diagnostic hysteroscopy while under treatment with 
tamoxifen. It is the individual hysteroscopic finding itself, that 
should govern the decision as to whether or not to perform a 
biopsy: therefore, in the presence of hysteroscopic signs of 
suspicious hyperplastic pathology and/or findings that are 
clearly suggestive of malignancy, multiple targeted endometrial 
biopsies are indicated. The biopsy samples are easily obtained 
using the socalled grasping technique. However, where the 
area to be biopsied is atrophic, a different method is more 
appropriate. This involves the use of 5-Fr scissors or bipolar 

electrodes, inserted through the operating channel of the 
hysteroscope. Making precise cuts with these instruments, 
allows tissue samples to be collected, that are finally removed 
with alligator forceps ( i ). In the presence of atrophic 
endometrium, another option to collect a larger amount of tis-
sue is to use a 15 Fr bipolar office resectoscope (KARL STORZ, 
Germany) with a cutting loop which allows to include tissue 
samples also from the subendometrial layer. It is prudent, in this 
particular case, to proceed liberally with biopsy sampling. It is 
far better to go ahead with a potentially needless biopsy, than 
to miss a lesion of malignant potential.
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Submucosal Myomas

Definition and tiolo y
Uterine myomas (also known as fibroids or leiomyomas) are 
composed of smooth muscle tissue and a variable amount of 
connective tissue, and constitute the most common benign 
solid tumors of the female genital tract, affecting 20–25  of 
women of reproductive age.

Fibroid growth initially occurs within the myometrium, and then 
expands, displacing the surrounding myometrial fibers, while 
moving toward the areas of least resistance: the abdominal or 
uterine cavity. 

Myomas can therefore be classified as follows, based on their 
location:

Among the various risk factors contributing to the pathogenesis 
of uterine myomas (Table I), a major role is attributed to an 
increase in the blood’s estrogen concentration. In fact, uter-
ine myomas grow and become clinically manifest mainly in 
patients 30 to 40 years of age, but are rather prone to regress 
in menopause due to the reduction in blood concentrations of 
gonadal steroids.

Currently, the most comprehensive classification system of 
leiomyomas is that of the International Federation of Gynecol-
ogy and Obstetrics (FIGO) presented by Munro et al. in 2011 as 
part of the classification system of abnormal uterine bleeding.

According to that classification, lesions that lie entirely within 
the intrauterine cavity and are attached to the endometrium by 
a pedicle without extending into the myometrium are classified 
as type 0. Lesions that have an intramural component are clas-
sified as type 1 and 2, with type 1 invading the myometrium to 
less than 50  and type 2 to 50  and more.

Lesions which are intramural, but contact the endometrium are 
classified as type 3 myomas.

linical er ie
The symptomatology generally depends on the size, location, 
seat, and the number of myomas. Approximately 20  of such 
lesions remain asymptomatic, and are discovered only during 
a check-up or a pelvic ultrasound. The location of uterine 
myomas seems to be one of the main factors accounting 
for the frequency and severity of symptoms reported by 
patients. Indeed, submucosal myomas are more frequently 
symptomatic, causing menorrhagia, dysmenorrhea and 
infertility. 

The symptom that is most characteristic of a submucosal 
myoma, however, is menorrhagia (30–40 ). An abundant 
blood loss frequently leads to a severe and disabling iron 
deficiency (anemia), which can significantly affect the lifestyle 
of the patient, and often requires medical therapy. 

A recent study demonstrated that the degree of anemia is 
considerably more severe (Hb 10 g/dL) the larger the portion 
of myomas that protrude into the uterine cavity. 

In particular, compared to myomas with a protruding portion 
of less than 50 , the estimated risk of an increase in severity 
is 1.98 to 2.13 times for myomas with a protruding portion of 
50–79 , and  80 , respectively.

The pathogenesis of menorrhagia in the presence of 
submucosal myomas is not yet well identified, although several 
factors appear to be involved:

� Submucosal myomas (10 ), when they spread into the 
uterine cavity, lifting the endometrial mucosa, thereby 
provoke atrophy and necrosis. They can be sessile, if 
they have a large base implantation, or pedunculated, if 
they are attached to the uterine wall by a pedicle or stalk. 
Most submucosal myomas affect the entire uterine body, 
and can be located at the fundus, the anterior wall, or the 
posterior or lateral walls. Small myomas may also develop 
in the cornual regions or, less commonly, they can affect 
the cervical canal. 

� Intramural myomas (70 ) develop within the thickness 
of the myometrium.

� Subserous myomas (20 ), develop only under the 
peritoneal serous lining  these myomas can also be either 
sessile or pedunculated.

� Abnormal fragility of the blood vessels, and ulceration of 
the endometrium, which is raised by myomatous lesions

� Endometrial hyperplasia, induced by the hyperestro-
genism normally associated with the presence of uterine 
myomas

� An increase in endometrial surface area (in fact, the 
surface of a myoma is often covered by endometrial 
mucosa)

� Alterations of hemostasis, probably of mechanical origin 
(or an inability of the uterus to contract regularly at the 
end of the menstrual period, especially in the case of 
myomas with an intramural component

� Mechanical venous compression
� Expression of vasoactive growth factors (although there is 

insufficient evidence in the scientific literature to confirm 
this hypothesis).

Table I: Risk factors contributing to the pathogenesis of uterine myomas.

� Early menarche.
� Excess steroidal 

hormones.
� Infertility.
� Imparity or low parity.
� Obesity.

� High consumption of red 
meat.

� Refined foods.
� Racial predisposition.
� Genetic predisposition.

9
Chapter
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Despite the epidemiological data indicating that the majority 
of women with myomas are fertile, extensive evidence 
suggests that myomas are in fact compromising fertility, 
especially submucosal myomas, which seem to have the most 
detrimental impact on reproductive outcomes. Even though
this observation is not supported by a clear biological rationale, 
several hypotheses have been proposed to explain why 
submucosal myomas may be causing infertility, or repeated 
pregnancy loss. Myomas may interfere with the migration of the 
spermatozoa, the transport of the oocyte, or the implantation 
of the embryo. All of these effects have their mechanism in 
the alteration of the contours the uterine cavity, resulting in 
increased mechanical pressures, or the onset of abnormalities 
in uterine contractility. At the moment, however, none of these 
hypotheses appears to have been confirmed by adequate 
clinical data.

Myomas have also been associated with implantation failure, 
or an early pregnancy loss, due either to focal endometrial 
vascular disorders, endometrial inflammation, secretion of 
vasoactive substances, or a local increase in androgens.

The development of assisted reproductive technology (ART) 
and particularly, in vitro fertilization (IVF) have assisted in 
clarifying the relationship between uterine myomas and 
embryonic reproductive outcomes. There is no consensus, 
however, regarding the assumption that the presence of 
myomas adversely affects reproductive outcomes after ART, 
and that they must always be removed prior to the use of ART. 

Both location and size of myomas are considered major 
factors contributing to the reproductive outcomes after ART 
procedures.

Four meta-analyses have evaluated the impact of myomas 
on IVF cycles. Pritts (2001) reported a significant reduction 
in the rates of pregnancy (RR 0.32), implantation (RR 0.28) 
and birth (RR 0.75) in patients with submucosal myomas, 
and an altered morphology of the uterine cavity, as com-
pared to infertile women without myomas. The results from 
meta-analyses by Donnez and Jadoul (2002) confirm an 
adverse effect on embryonic implantation due to submucosal 
myomas. Additionally, Benecke et al. (2005) have also reported 
a negative impact due to intramural myomas. Somigliana et al.
(2006) conducted a more current meta-analysis that indicated 
significantly lower rates of both pregnancy and childbirth in 
patients with submucosal myomas (OR: 0.3  OR: 0–3) and in 
those with intramural myomas (OR: 0.8  OR: 0.7).

Submucosal myomas may also be associated with chronic 
endometritis, and may bear a higher risk of malignant trans-
formation. They may also give rise to premature delivery, 
abnormalities of presentation, postpartum hemorrhage, and 
puerperal infections.

Pain is of rare occurrence, and usually associated with twisting 
of pedicles, or cervical dilation caused by a myoma in the 
course its expulsion. The latter situation is associated with pain 
similar to childbirth, which tends to increase gradually and is 
occasionally accompanied by massive hemorrhage, resulting 
from rupture of large vessels on the surface of myomas, 
whether spontaneous or after a trauma (sexual intercourse, 
pelvic examination, or application of a speculum).

re ysteroscopic Dia nosis
As there are no pathognomonic clinical symptoms suggestive 
of submucosal myomas, their presence is usually confirmed by 
imaging techniques:

Transvaginal Sonography (TVS): the technique not only 
provides information required for diagnostic purposes, but also 
findings that are essential for a proper preoperative evaluation.

Diagnosis: the uterine myoma appears as a rounded neofor-
mation with well-defined margins and an echogenicity that 
can vary widely in relation to the quantity of muscle cells and 
connective tissue which it is composed of. Myomas with a 
predominantly muscular component appear hypoechogenic, 
are generally of small size, and are easily distinguishable from 
the surrounding myometrial tissue (Figs.  1A–2). The presence 
of a larger fibrous portion is reflected in an increased echo-
genicity (Fig. 1B). Any cystic degeneration of the myoma, on 
the other hand, is expressed by transonic areas of variable 
size, while any hemorrhagic degeneration may be identified 
by the presence of homogeneously hypoechoic areas. Calcific 
degeneration, on the contrary, presents under ultrasound as 
a hyperechoic formation accompanied by the characteristic 
sign of the conic back shadow. Ultrasound also allows 
the evaluation of the actual size the myoma, as well as the 
detection of any comorbidities (whether uterine or adnexal). 
The use of color Doppler and power Doppler modalities allows 
to visualize the vascularization of the myoma. Myomas show 

a typical perilesional pattern in the surrounding blood vessels 
under color Doppler. In general, scarce vascularization and 
increased resistance are signs that suggest a low potential for 
growth, whereas a diffuse vascularization and a low resistance 
(RI   0.60) is suggestive of a high potential for growth. 

1 o-di ensional rans a inal ltrasound  Submucosal myoma 
mainly composed of muscular (A) and fibrous (B) tissues. 

A B

2 ltrasonic (A) and ysteroscopic i a es (B) of an intracavitary uterine 
myoma, about 2 cm diameter, with a mainly muscular component.

A B
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Preoperative evaluation: ultrasound imaging provides two 
parameters that are essential to any subsequent hysteroscopic 
myomectomy: the size of the myoma, evaluated through the 
ellipsoid formula described by Orsini (1984) (D1) x (D2) x (D3) 
x 0.5233 , and the myometrial free margin, or the thickness of 
myometrium between the deepest pole and the perimeter of 
the myoma (Fig. 3). The measurement of thickness delivers a 
safety margin for hysteroscopic-guided surgical maneuvers 
and aims at preventing the risk of perforation. The assessment 
criteria for amenability to treatment by operative hysteroscopy 
stipulate that a submucosal myoma should have a myometrial 
free margin of at least 1 cm in thickness, or, in the most experi-
enced hands, perhaps even 4–5 mm. 

Sonohysterography (SHG): it has been shown that this 
imaging technique has a diagnostic accuracy superior to TVS, 
and provides an improved diagnostic accuracy of myomas in 

terms of number, location, size, and degree of uterine cavity 
protrusion. In particular, it is possible to precisely determine 
the grade of a submucosal myoma by measuring the angle 
between the endometrial surface and the parietal part of the 
myoma protruding into the uterine cavity (Fig. 4).

Three-Dimensional Ultrasound (3D US): allows a more 
accurate assessment in terms of dimensions and topography 
of a fibroid lesion (Figs. 4–5) 

Magnetic Resonance Imaging (MRI): in cases of an increased 
uterine volume, with multiple myomas, or in cases in which 
TVS proves technically difficult (e.g., in obese patients), MRI 
can provide valuable information, and has also shown to be 
useful in establishing a differential diagnosis between adeno-
myomatous and myomatous lesions (Fig. 6). 

3 o-di ensional trans a inal ultrasound  measurement of the 
dimensions of the myoma and the outer myometrial rim. 

A

B

4 ono ystero rap y (A) and D ultrasound (Volume Contrast Imaging, 
VCI+ omniview rendering) (B). Tracing a curved line along the sagittal 

scan of the cavity during sonohysterography (A) allows to reconstruct the 
coronal plane (B) clearly demonstrating the relationship between the 
myoma and the uterine cavity, along with the extent to which it protrudes 
into the myometrial layer.

A

B

5 D ultrasound  A coronal scan of the uterus that clearly allows to 
identify two myomatous structures: one with predominantly 

intramural development in the right cornual region, and the other, 
a smaller structure, assuming a predominantly intracavitary position. 

6 a netic resonance i a in  differential diagnosis between multiple 
fibroid lesions (A) and diffuse adenomyomatous lesions (B).

Image (A) shows a multi-nodular uterine fibromatous lesion with 
predominantly intramural and subserous components  note the typical 
appearance with marked hypointensity in T2-weighted scans. One 
myomatous lesion has entered the endometrial cavity (arrow).
Sagittal T2-weighted turbo spin echo (TSE) scan (B): extensive alterations 
involving the uterine fundus and body, highlighted by a diffuse 
hypointense signal with glandular focal inclusions. The junctional line is 
not defined. The image is indicative of diffuse adenomyosis.

A B
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Hysteroscopic Dia nosis
Office hysteroscopy – apart from confirming the presence of 
submucosal myomas per se – allows to assess the following 
major criteria essential in the decision-making on whether 
there is an indication for hysteroscopic surgical treatment:

� Location: submucosal myomas can affect the medial 1/3, 
the superior 1/3 or the inferior 1/3 of the uterine cavity  
they may also develop in the cornual regions, narrowing  
the lumen of the utero-tubal junction (Fig. 7).

� Dimensions: size is subjectively assessed in relation 
to anatomical landmarks, such as interostial distance, 
or in comparison to the size of miniaturized instruments 
(forceps, scissors, or electrodes) introduced in the uterine 
cavity via the working channel of an office operating 
hysteroscope (Fig. 8). Anecdotal evidence suggests 
that the size of a myoma is of secondary importance as 
an absolute criterion of operability, and in experienced 
hands, is only leading to an increased duration of surgery.

� Consistency: assessed indirectly by palpation of the 
lesion using the distal tip of the hysteroscope, or the tip 
of an operating instrument. Generally, a myoma presents 
a dense consistency (Fig.  9), but, in cases of hemorrhagic 
infarction or ischemic necrosis, the consistency will 
be soft (Fig.  10), thus making it difficult to decide on a 
differential diagnosis between degenerating myomas and 
leiomyosarcomas. 

7 Hysteroscopic e a ination using a liquid distension medium: 
Submucosal myoma in the inferior 1/3 of the uterine cavity (A)  

Submucosal myoma in the superior 1/3 of the uterine cavity. (B).

BA

8 Introducing a alligator forceps allows a biometric evaluation of the 
fibroid lesion, considering that the distance between the opened 

jaws is about 6 mm. 

9 Aspects of a calcified uterine myoma under ysteroscopic e a ina-
tion using a liquid distension medium (A). The dense consistency of 

the lesion makes it impossible to spot a gap on its surface for use of 

BA DC

the alligator forceps (B–C) and resection using a diathermic loop is 
remarkably difficult (the loop is bent back on contact with the 
particularly dense tissue) (D).

10 Use of an alligator forceps allows to assess the soft consistency of 
a fibroid lesion to be investigated. The histological work-up reveals 

the fibroid lesion to exhibit superficial areas of hemorrhagic infiltration 

CBA

and necrosis most probably due to ischemia. In these areas, small foci 
of bacterial colonization were also found.
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11 (A): Hysteroscopic evaluation of the angle of insertion of a myoma 
in the endometrium allows to get a picture of the relationship 

between the intramural and intracavitary components of the fibroid 
lesion under investigation. Angle  90  (B): mainly intracavitary 
development  Angle  90  (C): mainly intramural development.

B

A

C

12 Uterine myomas – highly (A), moderately (B) and scarcely (C) 
vascularized, as shown under ysteroscopic e a ination using

a liquid distension medium. 

B

A

C

� Depth of myometrial invasion: assessed by checking the 
angle of insertion of the myoma within the endometrium 
(the more acute the angle is, the larger the depth of 
myometrial penetration should be within the uterine wall, 
and vice versa) (Fig.  11). 

� Vascularization: on the surface of the myoma, numerous 
thin sinusoidal vessels can be seen, whose rupture may 

contribute to bleeding frequently reported by patients 
(Fig.  12).

� Characteristics of the surrounding endometrium.

� Presence of possible associated pathologies (e.g.: 
polyps, endometrial hyperplasia, adenomyosis, etc.).
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Hysteroscopic lassification
Considering that intramural extension of submucosal myomas 
varies greatly, compromising the gynecologist’s chance to 
ensure a complete resection, it has been deemed imperative, 
since the inception of resectoscopic surgery, to first make a 
preoperative assessment of submucosal myomas, in order to 
define the anticipated limits of any operative hysteroscopic 
procedure.

The classification system proposed by Wamsteker et al. in 
1993 and later adopted by the European Society for Gyneco-
logical Endoscopy (ESGE), which considers only the depth of 
myometrial invasion of a submucosal myoma, is the one most 
widely used today (Table II) (Fig. 13).

Myomas which are endoscopically classified as G0, G1, and 
G2 correspond to those of Type 0, 1, and 2 of the 2013 FIGO 
classification. 

In this chapter, we will refer to the 2013 revision of the FIGO 
classification, which to date is the one most widely used in 
clinical practice.

Lasmar et al. (2005) proposed a new classification system for 
preoperative submucosal myomas, which considers not only 
the depth of myometrial invasion, but also other variables such 
as extension of the myoma base to the endometrial cavity 
surface, its largest diameter (in cm), and the topography of the 
uterine cavity. Each parameter is assigned a point from 0 to 2, 
and according to the total score, patients are triaged into three 
groups (Table III).

A multi-center study (Lasmar et al., 2011) demonstrated that 
Lasmar’s classification allows for a better assessment of the 
anticipated chance for removal of fibroids by resectoscopic 
myomectomy, whether or not comletely, as compared to the 
ESGE classification.

Table II: Classification of submucosal myomas as per Wamsteker et al.
(1993).

� rade    Myoma entirely within the uterine cavity, no myometrial 
extension (pedunculated) or with a limited base of 
implantation.

� rade    Myoma with partial intramural extension. Endo-
cavitary portion of the myoma > 50%.

� rade    Myoma with predominantly intramural extension. 
Endocavitary portion of the myoma < 50%

Table III: Classification of submucosal myomas as per Lasmar et al. 
(2005):
Total score 0–4 ( roup I)  Hysteroscopic myomectomy of low 

complexity. 
Total score 5–6 ( roup II):  Hysteroscopic myomectomy of high 

complexity (consider preparation with 
GnRH analogs or two-staged surgical 
procedure).

Total score 7–9 ( roup III):  Consider a non-hysteroscopic surgical 
treatment option.

Points
Extent of 

myometrial 
penetration

Largest
myoma 

diameter (cm)

Extension
of base

Location along 
uterine wall 

(third)

0 0  2  1 3 inferior 1 3

1 50%  2–5 from 1 3 to 2 3 medial 1 3

2 50% > 5  2 3 superior 1 3

13 c e atic dra in  (A) illustrating the 
hysteroscopic classification of 

submucosal myomas as per Wamsteker et al.
(1993).

Myomas classified as G0 (B), G1 (C) and
G2 (D) visualized under ysteroscopic 
e a ination using a liquid distension medium.

B C D

A
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reat ent 

Hysteroscopic myomectomy is considered the firtst-line 
treatment option in the surgical management of submucosal 
fibroids, in that it allows – aside from resolving clinical 
symptoms – to preserve integrity of the uterine wall. 

Most studies in the literature show that hysteroscopic 
myomectomy is a safe and effective technique suited to control 
menstrual disorders with a success rate of 70 to 99 . Usually, 
the success rate decreases with a protracted regimen of 
follow-up  this may be attributable to a number of factors, such 
as the incomplete removal of the myoma (which could in the 
meantime enlarge and cause new bleeding) or the presence of 
concomitant dysfunctional factors. The type of hysteroscopic 
technique adopted does not seem to significantly contribute to 
the rate of success.

Failures in hysteroscopic treatment seem to be correlated to 
the ex novo development of myomas, or associated with the 
presence of myomas seated elsewhere, with concomitant 
adenomyosis, and/or with incomplete treatment of partially 
intramural submucosal myomas.

In fertile women, with no desire for preservation of fertility, good 
long-term results were achieved to control menorrhagia by 
performing, in the same surgical session, endometrial ablation, 
resulting in a success rate of more than 95  of patients.

Many authors have assessed the impact of the hysteroscopic 
myomectomy on reproductive outcomes in infertile women. 
The pregnancy rate after surgery ranges from 16.7 to 76.9 , 
with a mean increase of 45 . This broad variability may be 
attributed the difficulty of controlling the many contributing 

factors that potentially account for infertility, from differences 
in sample size and the duration of follow-up, to the varying 
characteristics of patients (age, primary or secondary infertility), 
and the variable features of the myomas treated (number, size, 
intramural extension and the coexistence of multiple intramural 
myomas).

A cohort study demonstrated that, in women with recurrent 
pregnancy loss and intracavitary uterine myomas, a hystero-
scopic myomectomy  with consequent restoration of normal 
intrauterine morphology  significantly improves reproductive 
outcomes, doubling the rate of live births. 

However, a proper evaluation of the actual impact of 
hysteroscopic myomectomies on fertility proves difficult, as the 
majority of reference studies are retrospective, and have the 
drawback of lacking a control group.

The surgeon’s skill and experience, as well as the techniques 
used, certainly play an important role in the success or failure 
of the procedure.

The effect of hysteroscopic myomectomy on post-IVF 
reproductive outcomes has not been as widely studied in the 
literature. Among the few available studies, only two include 
patients operated on because of the presence of submucosal 
myomas.

A meta-analysis of these studies has demonstrated that 
hysteroscopic myomectomies seem to positively impact the 
probability of pregnancy after IVF. However, this is controversial 
because the meta-analysis is based on only two retrospective 
studies with only a small sample size.

ype  yo as

  a Resectoscopic yo ecto y y licin

The slicing technique represents the gold standard in the 
resectoscopic treatment of type 0 myomas. Resectoscopic 
slicing can be performed with a standard 22 Fr or 26 Fr resec-
toscope (Fig. 14) or with a 15 Fr bipolar office resectoscope 
(Fig. 15). The latter enables to treat type   0 myomas (  2.5–3 cm 
in size) without prior cervical dilation and, in many cases, can 
be performed in an outpatient setting. The technique involves 
repeated passes of the cutting loop, in accordance with the 
following steps: the cutting loop is first placed behind the le-
sion, and the current is activated only during retraction of the 
loop until the rest position is reached. Resection normally is 
initiated at the free margin of the myoma, then proceeding in a 
uniform manner towards its base of implantation (Figs. 14–15). 

During myoma resection, fragments are serially resected, and 
accumulate in the cavity, so they tend to impede vision ( i ).

Therefore, tissue fragments need to be removed repeatedly 
during the operation. There are several methods by which 
fragments may be retrieved from the uterine cavity. We strongly 
advise against using blind techniques (with annular forceps or a 
curette) because, apart from an increased risk of complications 
(e.g., perforation), and iatrogenic injury to the endometrium, 
they provoke bleeding, which can result in impaired endo-
scopic vision for the rest of the operation.
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14 Resectoscopic slicin  tec ni ue of a voluminuous intracavitary myoma of the anterior uterine wall (A). The myoma is sliced away gradually 
from the apex to its base with repeated cranio-caudal movements of the cutting loop ( ) using a 26 Fr bipolar resectoscope 

(KARL   STOR , Germany). It is key, that each pass of the cutting loop along the myoma results in an evenly smooth surface (D ) avoiding any 
irregularities. Special attention should be paid to make sure that resection is extended to the implantation base (F–G) where the myometrial fas-
cicles can be identified (H). At the end of the procedure, the resulting slices (‘chips’) are collected in a sac of gauze to objectively evaluate the 
overall size of the myoma (I).

CBA

D F

G H I

15 Resectoscopic slicin  tec ni ue of a type 0 intracavitary myoma of the anterior uterine wall (A). The myoma is sliced away gradually from the 
apex to its base with repeated cranio-caudal movements of the angled cutting loop (B–C) using a 15 Fr bipolar resectoscope (KARL STOR , 

Germany). Hysteroscopic view after complete resection of the myoma (D). 

CBA D

16 Myoma fragments, due to gravity, accumulate mainly at the 
posterior uterine wall as a result of serial resection. When fragments 

pile up, they may form an obstacle, especially during resection of 
myomas of the posterior wall, whereas ball-shaped fragments that 
accumulate in the cavity (usually at the anterior wall) may form an 
obstacle, particularly during resection of myomas located on the 
anterior uterine wall. 
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Most commonly, myoma fragments are retrieved from the 
uterine cavity by retracting the whole resectoscope once they 
have been captured with the cutting loop (Fig. 17). To avoid 
repeated cervico-isthmic trauma, another method by which 
fragments can be removed, is to pick up the loose fragments 
with the cutting loop and then retract just the working element 
and the inner sheath, leaving in place the outer sheath of the 
resectoscope.
Another option is to attach to the sheath of the resecto-
scope – after removal of the working element – an evacuator 
(e.g, Urovac bladder evacuator) that allows to aspirate the 

myometrial fragments in a manner similar to that used by 
urologists for transurethral resection of prostate (TURP): use of 
such an auxiliary device can help to considerably reduce the 
duration of surgery.

Once the lesion has been extracted, the base of implantation 
is cleared until myometrial muscular fascicles come into view.

During this step, the hysteroscopist must be particularly careful 
and meticulous in adjusting the depth of each cut making sure 
that iatrogenic injury to the endometrium is prevented, thus 
preserving integrity of the adjacent healthy myometrial fibers.

  apori ation of t e yo a

Vaporization of the myoma is performed using a ball-shaped 
or barrel-shaped electrode, which is activated at the surface 
of the myoma, inducing its complete disintegration. The depth 
of vaporization depends on the duration of contact, as well 
as the resistance and power of the generator. It is important 
to move the electrode slowly along the tissue, applying current 
only when the electrode is being retracted toward the operator. 
Any pressure exerted too long on a single spot may, in fact, 
result in uterine perforation. Several studies have shown that 
the method of vaporizing a myoma is significantly faster 
than traditional resectoscopic surgery (there is no myoma

remnant to be removed) with an estimated blood loss   100 ml
and a discrepancy between the volumes of inflow and outflow 

  200  mL. The main drawback of using vaporizing electrodes 
is that no tissue is left for histological examination. Uterine 
sarcomas are very rare, and unfortunately, their clinical 
diagnosis is very challenging. Therefore, a simple biopsy 
sample, obtained prior to complete vaporization of the lesion, 
cannot definitively rule out a potential malignancy. Accordingly, 
it is advisable not to vaporize the entire lesion, but rather 
to leave behind a few small portions for proper histological 
analysis. 

  c yo ecto y it  issue Re o al De ices RDs

Unlike other techniques using electrosurgical systems, the 
Tissue Removal Device (TRD) is a new modality for mechanical 
resection of intrauterine tissues, which also allows to retain tis-
sue samples for histological examination. The efficacy of TRDs 
for rapid and precise removal of submucous myomas of type 0 
has been shown in several studies. The modality comes with 
the special benefit of avoiding the risk of iatrogenic thermal 
injury which can be associated with the use of a standard 
resectoscope. Moreover, it allows to overcome several other 
limitations, such as the formation of gas bubbles, which can 
impede intracavitary vision. Because of the TRD’s unique 
property of simultaneous cutting and aspiration, no tissue 

chips are accumulated, which need to be retrieved repeatedly 
by inserting the instrument into the uterine cavity (Fig. 18). The 
TRD can be used effectively to cope with operative challenges 
arising during an ambulatory hysteroscopic setting. In the case 
of small type  0 myomas, the procedure can be performed 
on conscious patients with the advantage of reduced overall 
operative time, increased safety as well as patient compliance 
and satisfaction. 

Finally, myomectomy by use of a TRD comes with a relatively 
short learning curve, allowing the procedure to be performed 
also by gynecologists who have not gained an advanced level 
of operator skills with the use of a resectoscope.

BA

17 ec ni ue of piece eal retrie al of tissue 
fra ents c ips  with a cutting loop 

after resection. With the fragment engaged 
by the inactivated loop electrode, the 
working element is withdrawn until arriving 
at its resting position. Once the loop is 
inside the distal end of the resectoscope, 
the entire instrument is removed from the 
uterine cavity.
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  d yo ecto y it   r ipolar lectrodes

For years, the use of 5 Fr bipolar electrodes has been the 
primary and virtually only surgical modality for office treatment 
of submucosal myomas  2 cm diameter.

The myoma is first divided into two hemispheres with a 5 Fr 
bipolar electrode, and then each half is cut into 3-4 fragments 
of such a size that they can be removed from the uterine 
cavity using a 5 Fr alligator forceps or a tenaculum forceps 
( i 19–20).

It is paramount that the hysteroscopist makes a careful and 
accurate assessment of the size of the lesion  in fact over the 
initial years, the 2-cm cut-off proposed by Bettocchi in 2002 
has been lowered to 1.5 cm, as it has been demonstrated that  
office treatment of a myoma of 2 cm is generally too long and 
challenging (in an ambulatory setting, commonly, an operative 
hysteroscopic procedure should take less than 20 minutes).

BA

19 Submucosal myoma of type 0 before (A) 
and after (B) office treat ent usin  a  r 

ipolar electrode

18 ec ni ue of a ulatory yo ecto y of a type  yo a it  t e   Intrauterine i atti a er I  (KARL STORZ, Germany). Hystero-
scopic view of the type 0 myoma (approx. diam. 1.5 cm) which is shown to have formed in the right cornual recess (A). Once the cutting 

window is brought in close contact with the myoma (B), the shaver system is activated causing the fibroid tissue to be cut away and aspirated 
synchronously. This is continued until the fibroid is removed completely ( ). Final aspect of the uterine cavity upon complete removal of the 
myoma (F).

A B C

D F
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20 ec ni ue of yo ecto y usin  a strai t 
ipolar electrode (KARL STORZ, Germany) 

for re o al of t e type  myoma shown in 
i    The myoma is first cut into two halves 

(A–C), then each of them is cut into 3 to 4 more 
fragments (D–I) of such a size that they can be 
readily removed from the uterine cavity with an 

alligator forceps or, even better, given the 
dense nature of fragments, a tenaculum (L). 
Similarly to the polypectomy technique, the 
myoma base should be approached in final 
stages of resection, because at the basal 
attachment site the patient may experience 
more discomfort due to proximity of sub-

endometrial-myometrial nerve endings.
Meticulous care must be paid to constantly iden-
tify the pseudocapsule, so during myomectomy
one should always stay intracapsular to prevent 
injury to healthy myometrial fibers (J–K).

CBA

D F

G H I

LKJ
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ype  and  yo as
Hysteroscopic treatment of myomas with an intramural 
component is a technically challenging procedure, and 
associated with a high risk of complications. As a rule, 
type  1 and 2 myomas, which are planned to be removed 

hysterscopically should not exceed 4–5 cm and 5–6 cm, re-
spectively. The benefits and limitations of the techniques most 
widely used are described in Table IV.

  a cision of t e Intraca itary o ponent nly

In the past, it was believed that following resection of the 
intracavitary component of a myoma, the endometrium would 
recolonize the area cleared, and that the intramural component 
remained inside the wall. However, the continuing intracavitary 

protrusion and a volumetric expansion of the intramural residual 
component has been found to contribute to a persistence 
of symptoms. This explains the futility of undertaking such a 
clinical treatment, and its consequent falling into disuse.

Table IV: Advantages and limitations of the most common techniques employed for hysteroscopic treatment of type 1 and 2 myomas (continued 
overleaf).

ut or s  year ec ni ue d anta es i itations

Loffer FD et al. (1990)
Donnez J et al. (1990)

yo ecto y in o 
ta es  the procedure 

can be performed 
only with a traditional 
resectoscope (Loffer FD 
et al., 1990) or using a 
Nd:YAG laser (Donnez J. 
et al. 1990).

� Safety (possibility of operating solely at intracavitary 
level).

� Two-stage surgical approach.
� High costs (medication, Nd:YAG laser, two-stage 

surgical approach).
� Only myomas with minimal intramural components 

or those of small size can be treated with this 
technique. In fact, in case of myomas with a very 
embossed intramural component, the portion 
remaining after first-stage surgery may be too 
large: ensuingly, that component tends to migrate 
into the uterine cavity, where its further expansion 
is counteracted by the contralateral myometrial 
wall. Consequently, during second-stage surgery, a 
myoma is seen, that still has a significant intramural 
component and is still coated by myometrium. 
Accordingly, additional surgeries will be required. 
However, this limitation may partially be resolved 
using preoperative medical therapy.

� The sinking myoma phenomenon (the myoma 
retracts partially or totally in the myometrium in 
response to medical therapy).

Mazzon I. et al. (1995) old loop  
yo ecto y

� Single-stage surgical approach.
� Safety: ‘cold loop’ enucleation; always following a 

cleavage plane, constituted by the surface of the 
intramural component; done under constant direct 
visual control, this translates into a reduced risk of 
complications (perforation, bleeding).

� It also preserves the healthy myometrium by 
avoiding any unnecessary section of muscle fibers 
surrounding the surgical area, and obviates the 
risk of indirect thermal damage, in turn, reducing 
adverse side effects that might reduce the likehood 
of future conception, and those on the resistance of 
the uterine wall.

� Suitable even in case of large myomas.
� Suitable even in case of a myometrial free margin 

of < 1 cm.

� Availability of ‘cold-knife’ loops.
� Training. 

Litta P et al. (2003) n- loc nucleation � Single-stage surgical approach.
� Safety (possibility of operating solely at intracavitary 

level).
� Theoretically, the surrounding healthy myometrium 

is preserved.

� A successful outcome of the procedure is higher for 
myomas with intramural development > 50%.

� The expulsion force of the myometrium is inversely 
related to the diameter of the uterine cavity.

Hamou J. et al. (1993) Hydro assa e 
ec ni ue

� Single-stage surgical approach.
� Safety (possibility of operating solely at intracavitary 

level).
� Theoretically, the surrounding healthy myometrium 

is preserved.

� Use of a microprocessor-controlled automated 
irrigation and suction pump is imperative.

� The future contractile reaction of the myometrium is 
neither predictable nor standardizable.

� The chances of migration of the intramural 
component of the myoma into the cavity are higher 
for myomas with a reduced intramural component 
and for smaller myomas. 
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  o- ta ed yo a Re o al

The technique involves a first-stage procedure in which only 
the intracavitary portion of the myoma is removed, by means 
of the slicing technique. After about 20–30 days from the 
first operating session, or after the first menstrual cycle, an 
office re-evaluation is performed, to check on the potential 
intracavitary protrusion of the residual intramural component
( i ). Once this has been accomplished, a second 
operation is scheduled during which the residual myoma 

component, now quite intra-cavitary, can be removed. The 
second-stage operation may be performed as an office 
procedure using miniaturized electrodes (in case of remnants 

  1.5 cm) or by means of standard resectoscopic surgery in the 
operating room. 

Optionally, both the first- and second-stage procedure may be 
preceded by treatment with GnRH analogues.

  c licin  of t e Intra ural o ponent

Using this technique following the classical piecemeal removal 
of the intracavitary component of the myoma, treatment is 
continued with slicing of the portion enveloped within the thick-
ness of the uterine wall, until it is completely removed ( i 22) 
(clearly distinguishing between myometrial tissue, which is 
rosy and fascicular, and myomatous tissue, which is white and 
compact, and should not be left behind. 

The technique is limited in so far as the use of electric current 
during removal of the intramural component of the myoma 

bears the potential risk of iatrogenic injury to adjacent healthy 
myometrium (directly or indirectly, during cutting, depending 
on the degree of thermal spread) and an increased risk of 
complications (e.g. perforation, bleeding, intravasation).

For these reasons, the technique should only be used for re-
moval of myomas with a minimal intramural component, and 
only in those of minor size ( i ).

Table IV: Advantages and limitations of the most common techniques employed for hysteroscopic treatment of type 1 and 2 myomas (continued 
from previous page). 

ut or s  year ec ni ue d anta es i itations

Indman P.D. (2006)
Murakami T. et al.
(2003, 2006)

ar acolo ically
d u anted ur ical 
ec ni ues

� Theoretically feasible in a single-stage surgical 
approach.

� Safety (possibility of operating solely at 
intracavitary level).

� Theoretically, the surrounding healthy 
myometrium is preserved.

� The contractile reaction of the myometrium is neither 
predictable nor standardizable.

� Requires laparoscopic surveillance, 
 (Murakami T. et al., 2003, 200 )

� Side effects (nausea, vomiting, diarrhea, fever, 
bronchospasm in patients with bronchial asthma)

� An extreme contraction of the uterus may impair 
endoscopic vision, and may impede maneuverability 
of the resectoscope in a small uterine cavity. 

Bettocchi S et al. (2002) ffice yo ecto y � Ambulatory technique.
� Reduced anesthetic risks.
� Reduced costs.
� Theoretically feasible in a single-stage surgical 

approach.

� A relevant level of experience is required using
5 Fr bipolar electrodes.

� Type 1 Myomas < 1.5 cm.
� Subject to patient compliance.
� High level of experience required. 

A B

21 Intracavitary protrusion of an intramural 
remnant (approx. 1.5 cm) of a type 1 myo-

ma (A) (original size: approx. 4 cm). The intra-
cavitary component was removed in the
stage I procedure. Intracavitary view after 
resectoscopic slicing (B) (stage II) confirming 
the intramural remnant to protrude into the 
uterine cavity.
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A B

22 licin  of t e intra ural portion of a type  
myoma with the angled cutting loop of o a 

 r ipolar office resectoscope (KARL STOR ,
Germany). Care is taken to keep strictly within 
the resection plane defined by the myoma’s 
pseudocapsule (A–B).

23 Resection of a type  yo a usin  a  r 
ipolar office resectoscope (KARL STOR , 

Germany). Hysteroscopic view of the type 1 
myoma which attaches to the right lateral

wall (A). Myomectomy is performed using a 
slicing technique with the angled cutting loop 
(B–C). Intramyometrial slicing requires perfect 
identification of the proper surgical plane to 

make sure that resection does not go beyond 
the pseudocapsule.

A B C

24 Resection of a type  yo a it  a  r 
ipolar office resectoscope (KARL STOR , 

Germany). Hysteroscopic view of the type 2 
myoma (30  intracavitary portion) which is 

attached to the right postero-lateral wall (A). 
Myomectomy is performed with the slicing 
technique by use of an angled cutting loop 
( ). Final outcome after resectoscopic 

slicing (F). Intramyometrial slicing requires a 
perfect identification of the proper surgical plane 
to always keep within the resection boundary 
defined by the pseudocapsule. 

A B C

D F
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  d old oop  yo ecto y usin  t e a on ec ni ue

This technique, developed by Dr. Ivan Mazzon, can be per-
formed with a 26 Fr monopolar or bipolar resectoscope or with 
a 15 Fr bipolar resectoscope, and comprises a sequence of 
three steps ( i ):

� Removal of the intracavitary portion of the myoma: 
this step is done using the serial ‘slicing’ technique, with 
repeated passes of the angled cutting loop. The slicing 
movements must not exceed the endometrial layer, so as 
not to transgress the cleavage plane between the myoma 
and any adjacent healthy myometrial tissue.

� Enucleation of the intramural component of the 
myoma: once the cleavage plane has been identified, the 
resectoscope’s cutting loop is replaced with the ‘cold loop’. 
Commonly, the rectangular loop is inserted first into the 
cleavage plane between the myoma and pseudocapsule, 
moving it in a purely mechanical way along the surface 
of the myoma, and causing its blunt dissection from the 
myometrial wall. A hooked loop electrode is then used to 
engage and mechanically disrupt the connective bridges 
that tether the myometrium to the surrounding myoma.

25 ‘ old loop  yo ecto y usin  t e a on 
tec ni ue Type 2 myoma, approx. 2 cm in 

diameter (A). Removal of the intracavitary 
fibroid component with the classical slicing 
technique using an angled cutting loop of a 
26 Fr bipolar resectoscope (KARL STORZ, 
Germany) (B–C). Slicing is performed keeping 
strictly to the level of the endometrial surface 
(D). Enucleation of the intramural component of 
the myoma with a rectangular cold loop ( ). 

Next, the intramural portion of the myoma is 
caused to protrude into the uterine cavity (H). 
Using a hooked loop electrode, the connective 
bridges that tie the myometrium to the 
surrounding myoma are engaged and 
disrupted mechanically (I–L). After nearly total 
protrusion of the intramural component into 
the uterine cavity, facilitated by the coordi-
nated maneuvers of the rectangular ‘cold loop’ 
and the hooked loop, slicing of the lesion is 

continued using a diathermic cutting loop 
(always oriented toward the myoma and not 
toward the cavity) maintaining a maximum 
level of safety (M). View of the cavity after 
completion of myomectomy (N): note the 
almost total absence of active bleeding, and 
the clearly unaffected integrity of the 
surrounding healthy myometrium.

CBA

D F

G H I

NML
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26 old  loop yo ecto y tec ni ue using 
the a on tec ni ue with a  r ipolar 

resectoscope (KARL STORZ, Germany). Type 2 
myoma, approx. 2 cm in diameter (A). Excision 
of the intracavitary myoma component is ac-
complished with a classical slicing technique 
(B–D). Slicing is interrupted once the loop is in 

close proximity to the endometrial surface (D). 
The intramural component is enucleated me-
chanically with a rectangular ‘cold’ loop ( ). 
The next step is to determine the extent to 
which the intramural portion was extruded into 
the uterine cavity. Using a ‘cold’ hooked loop, 
the fibrous bands tethering the myoma to the 

surrounding myometrium are mechanically 
engaged and severed (F). Once almost com-
plete expulsion of the intramyometrial fibroid 
component has been obtained, the residual 
intramural portion is sliced away using a dia-
thermic cutting loop (G–I).

A B C

D F

IHG

� Removal of the intramural component of the myoma:
the resection maneuvers performed in the previous step 
of the procedure has resulted in a gradual migration of the 
intramural component which, given ideal circumstances, 
has been moblized to such an extent, that it now assumes 
an intracavitary position. At this point, the myoma may be 
treated as a type 0 neolesion, and then removed safely 
with cutting loops, using the classic slicing technique.
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27 ec ni ue of resectoscopic yo ecto y
accordin  to itta. The type 1 myoma is 

resected starting from the posterior fundal wall 
of the uterine cavity. Using a pointed loop 
connected to a 26 Fr bipolar resectoscope 
(KARL STOR , Germany), an elliptical incision 

is made in the endometrial mucosa covering 
the myoma ( ). Transection of the connec-
tive bridges between the myoma and the sur-
rounding myometrium causes the myoma to 
fully migrate into the cavity (F), thus facilitating 
its removal using the classic slicing technique 

(G–H). In this case, resection of the fundal 
lesion is performed with a small 3 mm cutting 
loop. Final hysteroscopic aspect of the cavity 
after completion of resectoscopic slicing (I).

A B C

D F

IHG

28 e itta tec ni ue of resectoscopic yo-
ecto y co ined it  t e a on tec -

ni ue for removal of a type 2 myoma. Resec-
tion is started from the anterior uterine wall (A) 
using the pointed loop of a 26 Fr bipolar resec-
toscope (KARL STOR , Germany). An elliptical 
incision is made on the endometrial mucosa 

covering the myoma (B–D). A rectangular loop 
is used to enucleate the intramural component 
of the myoma inducing the intramural portion 
to migrate and protrude into in the uterine 
cavity ( ). The protruding fibroid remnant is 
sliced away with a diathermic cutting loop (G). 

Shown is the resulting cavity after comple-
tion of resectoscopic slicing. The final ap-
pearance of the surcial site clearly shows no 
signs of active bleeding and confirms that the 
surrounding healthy myometrium is fully pre-
served (H).

A B C D

F G H

  e n- loc nucleation

Resection is aimed at disrupting the connective bridges 
between the myoma and the surrounding myometrium. The 

� The Litta Technique: A pointed electrode is used to make 
an elliptical incision on the endometrial mucosa covering 
the myoma ( i ).

desired effect is that the myoma is caused to migrate into the 
cavity, facilitating its removal by the classic slicing technique. 
This Litta technique can be used in combination with the one 
proposed by Mazzon ( i ).
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  f Hydro assa e ec ni ue

Starting from the observation, that during removal of 
myometrial tissue, the intramural portion of the submucosal 
myoma protrudes from its base as a result of uterine 
contractions, Hamou (1993) proposed a maneuver termed 
hydro-massage of the myoma, using rapid changes in intra-
uterine pressure, induced through an electronic irrigation and 
suction pump (Endomat®, O , er any). Repeat-
edly interrupting and restarting the supply of irrigation liquid 
actually is capable of stimulating myometrial contraction, and 
allows to achieve the maximum possible migration of the intra-
mural fibroid component into the uterine cavity ( i ).

  anual assa e ec ni ue

Hallez (1995) introduced a technique involving a single surgical 
procedure which, after a partial myomectomy, induces uterine 
contractions by massaging the uterus (similar to the obstetric 
maneuvers of Credé) resulting in the expulsion of the intramural 
portion of the myoma into the uterine cavity, which then is 
safely removed using a resectoscope.

  o-Resectoscope ec ni ue

Lin et al. (2002) proposed a hysteroscopic myomectomy us-
ing two resectoscopes. In a first step, a 7-mm resectoscope 
is used to resect the capsule of the myoma, close to the 
muscular layer of the uterus. This aims at preventing the 
myoma from sinking into the muscle layer during the op-
eration. The myoma is thus separated from the muscle layer, 
and subsequently, in a second step, the operator proceeds 
with the removal of the myoma using a 9-mm resectoscope. 
Using grasping forceps (Atom Medical Co., Tokyo, apan), 
a further protrusion of the myoma into the uterine cavity is 
induced. The process is continuously monitored by ultrasound.

  i yo ecto y it   r ipolar lectrodes

As with type 0 myomas, small fibroids (   1.5 cm) with minor 
intramural components (type 1) may also be removed in 
an outpatient setting. In such cases, to avoid myometrial 
stimulation or damage to the surrounding healthy myometrium, 
the myoma is first separated, with great caution, from the 
pseudocapsule. This is done with mechanical instruments 
(grasping forceps or scissors) or with a bipolar electrode 
used in a mechanical manner. Once the intramural portion 
has migrated to the uterine cavity, it is sectioned with a 5 Fr 
bipolar electrode, as described for type   0 myomas ( i ).

29 Hydro assa e tec ni ue  Normal irrigation pressure (A).
Abrupt interruption of irrigation pressure is shown in (B). The rapid 

decrease in the intrauterine pressure of the distension medium, which 
is demonstrated by the distinct vascular pattern on the fibroid surface, 
induces a progressive intracavitary protrusion of the intramural 
component.

B

A

30 ec ni ue of t e ysteroscopic yo ecto y it  a  r ipolar
i le  electrode (Olympus Corp.) used to remove a type 1 myo-

ma of about 0.7 cm  (A). In this case, an elliptical incision is first made 
on the endometrial lining covering the myoma (B) until the cleavage 
plane is revealed. In a next step, the myoma is detached from its cap-
sule with utmost caution using the bipolar electrode in a mechanical 
manner (C). The myoma is then dissected into two halves (in a manner 
similar to that described for type 0 myomas) (D) and the resulting frag-
ments are removed with a tenaculum forceps ( ). Final appearance 
upon completion of myomectomy (F).

BA

DC

F
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  yo ecto y it  issue Re o al De ices RDs

In cases of type 1 submucosal myomas, another useful option 
is to remove them with a tissue removal device (TRD). 

Repeated cutting maneuvers are performed to completely 
remove the visible intracavitary component of the myoma until 
the myometrial component is caused to migrate into the uterine 
cavity. 

At this point, the TRD can be used to mechanically separate the 
myometrial component of the myoma from the underlying myo-
metrium along the cleavage plane delineated by the pseudo-
capsule. Even though a complete mechanical separation may 
not be feasible, such maneuvers aid in causing the intramural 

portion to detach from the underlying myometrium which allows 
mechanical cutting to be continued safely along the cleavage 
plane, making sure that the cutting window always remains 
within the residual fibrous tissue. 

Another option is the combined use of a TRD – for removing the 
intracavitary portion of the myoma – and the use of a bipolar 
cutting loop – for removing the intramural portion. With the aid 
of the slicing technique, the bipolar loop is used to remove the 
myometrial component until the cleavage plane, delineated by 
the pseudocapsule, can be identified ( i ).

32 Resection of a type  yo a it  t e 
 I  syste  and a  r ipolar office 

resectoscope (both KARL STORZ, Germany).
Hysteroscopic view of a type 1 myoma of the 
anterior wall (approx. 2 cm in diameter) (A).

The shaver blade is brought in close contact 
with the myoma. The rotation and aspiration 
mechanism is activated repeatedly until the 
entire intracavitary portion is removed (B–D).
In a next step, the angled cutting loop of the 

15 Fr bipolar office resectoscope is used with 
a slicing technique ( I) by serially removing 
strips of myomatous tissue from the intramural 
component until the pseudocapsule is visual-
ized ( I).

A B C

D F

A B

C D

31 Resection of ultiple type  yo as it  t e   Intrauterine 
i atti a er I  (KARL STORZ, Germany). Hysteroscopic view 

of two type 1 myomas (A), one (approx.diameter 1 cm) of which at the 
left postero-lateral wall, and the other (approx. diameter 1.5 cm) at the 
anterior wall. The cutting window with the shaver blade is brought in 
close contact with the myoma to be removed (B–C). The synchronous 
rotation and aspiration mechanism is activated until both fibroids are 
completely removed (D).
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  t er ec ni ues

Hysteroscopic resection of myomas with partial intramural 
component should be reserved to experienced surgeons, since 
it is technically difficult, has a rather long learning curve, and 
is associated with a high risk of complications. The intramural 
extension of the submucosal myoma also adversely affects the 
likelihood of achieving a complete resection in a single surgical 
step.

Bettocchi and Di Spiezio Sardo (2009) developed an outpatient 
technique (OPPIuM, Office reparation of artially ntra ural 
Myomas) aimed at ‘preparing’ myomas with intramural compo-
nent (Type 1 and 2, diameter  1.5 cm) to facilitate subsequent 
resectoscopic myomectomy. The endometrium surrounding the 
myoma is incised with a 5 Fr bipolar electrode ( i ) or 5 Fr 
scissors (Fig. 34) along its reflection line on the uterine wall to 
precisely identify the cleavage plane between myoma and its 
pseudocapsule. This induces migration of the intramural portion 
into the uterine cavity during subsequent menstrual cycles. The 
OPPIuM technique is aimed at promoting intracavitary expul-
sion of the myoma which during second-stage resectoscopic 

myomectomy can be removed more easily and safely because 
the myoma is then located entirely, or for the most part, within 
the uterine cavity.

The recent possibility of using a bipolar hook electrode 
facilitates the incision of the mucosa overlying the myoma 
along the line of reflection on the uterine wall, even in areas that 
defy good endoscopic vision.

Preliminary data on the use of this technique in a group of 59 
patients have shown that conversion of myomas with intramural 
component (Type 1 and 2) into predominantly intracavitary 
myomas was successful in 93.2  of cases.

Following a clue derived from the OPPIUM technique, Haimo-
vich et al. evaluated the option of laser treatment for removal 
of submucosal myomas with intramural component (myomas of 
type 1 and 2). Total hysteroscopic enucleation of submucosal 
myoma can be achieved with this method, ensuingly allowing 
the surgical specimen to be retrieved from the uterine cavity. It 
is a feasible and safe therapeutic option that can be used on an 
outpatient basis and without anesthesia.

33 Iu ec ni ue (Office reparation of artially ntra ural 
Myomas). Shown is a myoma, initially rated as type 2 (A). On day 30 

after surgical preparation with the OPPIuM technique ( ), the myoma 
was found to migrate almost completely into the uterine cavity (F). 

BA

DC

F

34 Iu ec ni ue  Hysteroscopic view of a type 1 myoma (approx. 
1.5 cm in diameter) of the anterior uterine wall (A). The endometrial 

mucosa covering the myometrium is incised with 5 Fr miniaturized scis-
sors along the reflection line on the uterine wall until the cleavage plane 
between myoma and pseudocapsule can be identified precisely (B–C). 
On day 30 after surgical preparation with the OPPIuM technique, the 
hysteroscopic examination reveals the myoma to have migrated almost 
completely into the uterine cavity (D). 

BA

DC
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ype  yo as
To date, the surgical technique for treatment of type 3 myomas 
has not been well-defined. A recent study has demonstrated 
the efficacy of operative hysteroscopy as a treatment option for 
this type of myoma. Hysteroscopic removal of type 3 myomas, 
admittedly, is reserved to experienced surgeons and requires 
a thorough exploratory mapping to elicit their precise location 
and topographic-anatomical relationships with regard to the 
uterine cavity. 

Resectoscopic removal of type 3 myomas offers several ad-
vantages such as less intraoperative and postoperative blood 
loss, shorter length of stay and rapid recovery with reduced 
postoperative pain (Fig. 35), although the need for a further 
procedure to complete the resection cannot be excluded.

35 Resection of a type  yo a it  a  r 
ipolar office resectoscope (KARL STOR , 

Germany). Hysteroscopic view of the uterine 
cavity revealing the type 3 myoma to protrude 
from the anterior fundal wall (A–B). An angled 
cutting loop is used first to incise the endo-

metrium covering the type 3 myoma (C).
In a next step, the slicing technique is used to 
gradually remove strips of myomatous tissue 
until the pseudocapsule is visualized (D). The 
intramural portion of the myoma is bluntly 
separated with an inactivated loop ( H) and

subsequently removed with a bipolar loop (I).
Hysteroscopic view of the resulting cavity (J–K).
The left tubal ostium (O) is visualized (K).
Shown is the specimen retrieved at the end of 
the procedure (L).
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Congenital Anomalies of the Genital Tract

Definition  tiolo y and lassification
Congenital anomalies of the female genital tract are alterations 
in embryonic development due to an interruption or deviation 
in the ontogenesis of individual organs of the reproductive 
tract, or of any part thereof. 

The etiology of these anomalies is unknown. Various 
hypotheses have been proposed, related to genetic alterations, 
hereditary factors and exposure to exogenous noxae including 
environmental pathogens. 

The prevalence of congenital anomalies of the female 
genital tract, whether in the general population, in 
the infertile patient group, or in women with recurrent 
 pregnancy loss, is difficult to establish with certainty.
Their diagnosis involves the use of various modalities 
based on different technical equipment and non-specific

clinical criteria, which also makes it difficult to compare data
from different centers.

In this chapter, we shall examine those congenital anomalies 
of the female genital tract having hysteroscopic relevance, 
classifying them as follows:

Uterine Anomalies
Buttram and Gibbons first proposed an international classifi-
cation system in 1979 for congenital anomalies of the uterus, 
based on their ontogenetic and morphological appearance. 
This system was revised in 1983 and again in 1988 by the 
American Fertility Society (AFS), and has become the today’s 
most widely used system in the world for classification of
congenital anomalies of the uterus ( i ). 

The AFS classification system distinguishes between seven
classes that are based on the degree of uterine anomalies, and 
grouped according to reproductive prognosis and therapeutic 
options. 

One of the limitations of the AFS classification is that it does
not specify diagnostic modalities, or the criteria that should 
be applied to assign a uterine anomaly to a specific class.
Apart from that, the classification system does not include
all uterine anomalies diagnosed to date. Indeed, a few of the 
rarer anomalies described in the literature are not included at 
all (Table I).
For this reason, the classification of the AFS serves merely
as a first tool for describing the anomalies in question, rather
than being considered an exhaustive list of all possible existing 
anomalies. 
Consequently, the clinician faced with a complex or combined 
uterine abnormality should describe it based on individual 
 components, rather than trying to assign it to a specific
category.

� Uterine: these anomalies originate from a lack of develop-
ment or cavitation, and/or lack of fusion or resorption of 
the Mullerian ducts in the median line, occuring around the 
9th to 13th gestational week.

� Vaginal: these anomalies result from a lack of fusion within 
the Mullerian ducts and/or a lack of vertical fusion between 
the Mullerian duct and the urogenital sinus.

� Class I: includes bilateral Mullerian agenesis or hypo-
plasia, and therefore, includes not only uterine anomalies 
such as agenesis of the cervix and/or the fundus, and 
uterine hypoplasia, but also vaginal agenesis, and that 
of the fallopian tubes. The combined form, characterized 
by agenesis of the corpus uteri associated with vaginal 
agenesis, is known as Mayer-Rokitansky-Kuster-Hauser 
syndrome. 

� Class II is constituted by unicornuate uterus, which results 
from the agenesis or hypoplasia of just one Mullerian duct. 
The ‘true’ unicornuate uterus is characterized by an uterine 
cavity of reduced volume, which is laterally deviated with 
one tubal ostium, but more frequently, however, it displays 
the association of a normally developed uterine horn with a 
hypoplastic uterine horn that is sometimes in communica-
tion with the uterine cavity of the main horn. 

� Class III includes uterus didelphys, made up of two 
cavities or hemiuteri, each with its own corpus (generally of 
small volume) and one cervix;

� Class IV includes the bicornuate uterus, which may be uni -
collis or bicollis, depending on whether the median myo-
 metrium joins the internal or external uterine orifice,
respectively. The bicornuate uterus bicollis is distinguished 
from the uterus didelphys by the presence of a single 
uterine body.

� Class V is represented by a septate uterus. This anomaly, 
with an incidence of 2–3% in the general population, is the 
most common congenital uterine anomaly, and is also the 
one most easily corrected by operative hysteroscopy. The 
septate uterus is divided into two sub-classes: a complete 
septate uterus, if the septation divides the entire uterine 
cavity and reaches the cervix, which may be included; and 
a partial septate uterus, or subseptate uterus, where the 
separation extends to a variable degree inside the uterine 
cavity without reaching the internal uterine ostium. 

� Class VI includes the arcuate uterus. It is characterized 
by the presence of a slight curve in the fundal profile of
the uterine cavity, and is observed in 7–10% of diagnostic 
hysteroscopies performed for different indications. 

� Lastly, class VII includes anomalies associated with 
exposure to diethylsilbestrol (DES) during embryonic 
development. These anomalies present with uterine hypo-
plasia, a tubular cavity, a narrowing of the cavity to a 
variable degree with an increase in the smooth muscle 
component in the walls, fibrotic rings or fibro-muscular
isthmic stenosis, and a T-shaped uterus.

10
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This concept has been developed further into another classifi-
cation system, proposed by Oppelt et al. (2005): the ‘VCUAM’ 
classification. This new system allows to describe a complex 
anomaly by referring to its individual components, based on the 
structure involved, such as Vagina (V), Cervix (C), Uterus (U), 
Adnexa (A), or an associated malformation of other organs (M).

The limits of the AFS classification become particularly  obvious
in view of the fact, that uterine anomalies of classes V and 
VI represent the majority of congenital anomalies a clinician 
is commonly faced with in practice. These anomalies are, at 
present, the subject of a lively controversy in the interna-
tional literature, since it is often difficult to distinguish a septate
uterus from a subarcuate uterus. Also, it is very clear that the 
minimum length of a suspected fundal septum should be 
defined to classify a case as ‘septate’ or rather as ‘arcuate’.
Finally, the AFS classification provides no information about
the fundal morphology of a septate  /  arcuate uterus. Clinical 
experience has shown, that the profile of a fundal septum
may appear more or less convex, flat or concave equally, the
fundus of an arcuate uterus is most often convex, but even 
more rarely, it may be flat or concave to a varying degree.

The current limitations of the AFS classification, far from being
an academic question, may even have an important impact on 
the decision-making as to which surgical and clinical manage-
ment strategy should be defined. The imprecise or erroneous
diagnosis of an uterine anomaly may result in its overtreatment 
or undertreatment, which may jeopardize, in the final analysis,
any efforts to contribute to an improved reproductive perfor-
mance of the patient. 

In light of these considerations, we will address the efforts of 
a number of authors who attempted to fill the gaps in the AFS 

1 lassification of on enital no alies of t e e ale enital ract
according to the American Fertility Society (AFS) (1988).

Table I: Examples of Mullerian anomalies not covered by the current 
classification system of the American Fertility Society (AFS).

Mullerian Anomalies Author(s) (year)

Pelvic uterus-like mass Kaufman Y et al. (2008)

Longitudinal vaginal septum, doubling of the 
cervix, partial uterine septum with normal 
background

Ignatov A et al. (2008)

Septate uterus with cervical duplication and a 
longitudinal vaginal septum

Acien P et al. (2009)
Pavone ME et al. (2006) 
Parsanezhad ME et al. (2006)
Saygili-Yilmaz ES et al. (2004)
Chang AS et al. (2004)
Wai CY et al. (2001)

Septate uterus with cervical duplication and 
a longitudinal vaginal septum with blind 
hemivagina

Takagi H et al. (2010)
Hur JY et al. (2007)

Normal uterus with doubled cervix and vagina Shirota K et al. (2009)
 Acien P et al. (2009)
 Varras M et al. (2007) 
Dunn R et al. (2004)

Uterus with normal vaginal septum and 
longitudinal obstructed hemivagina

Shah DK et al. (2011)

Two atretic hemiuteri with no communication to 
the cervix and vagina (single)

Wright et al. (2010)

Uterus didelphys with longitudinal vaginal 
septum and transverse vaginal septum

Moawad NS et al. (2009)
Rodriguez et al. (2005)

Uterus didelphys with longitudinal vaginal 
septum and obstructed hemivagina

Cetinkaya SE et al. (2011)

Asymmetric septate uterus or ‘Robert uterus’ Capito C et al. (2009)

Uterus didelphys with both horns not canalized Christopoulos P et al. (2009)

Uterus didelphys with single cervix Acien P et al. (2009)

Uterus bicornis with cervical septum and vaginal 
septum Acien P et al. (2009)

Uterus bicornis with septate uterus Saman AM et al., 2011

Uterus didelphys with cervical septum Acien P et al. (2009)

Septate uterus with cervical duplication and 
isthmic communication

Acien P et al. (2009)

Uterus didelphys with duplication of the superior 
vaginal tract and agenesis of the inferior

Growdon WB et al. (2008)

Uterus bicornis with rudimentary horns and 
agenesis of cervix and vagina

Goluda M et al. (2006)

Accessory uterine appendix Umobi MA et al. (2005)

Uterus didelphys with unilateral cervical atresia Knight RJ et al. (2005)

Uterus unicornis with normal uterine fundus 
morphology

Engmann L et al. (2004)

Uterus unicornis with 2 cavitated non-
communicating rudimentary horns 

Nisolle M et al. (2000)

Uterus unicornis with transverse vaginal septum Deligeoroglou E et al. (2007)

Septate uterus with one hemicavity obstructed Spitzer RF et al. (2008)

classification system by adding new assessment criteria and/or
parameters to be checked, in order to establish a more refined
diagnostic classification of uterine  anomalies. In particular, 
Gubbini and his group (2009) developed a system of subclassi-
fications with simple and reproducible types of uterine anoma-
lies included in classes V and VI of the AFS, based on data 
obtained from 3D ultrasound and diagnostic hysteroscopy, 
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In this chapter we will refer to the 2013 ESHRE/ESGE classi-
fication, which, to date, is the one most widely used in clinical
practice.

Anomalies of the Uterine Cervix

Among these remarks on uterine anomalies, it is appropriate 
to devote a small subsection to malformations of the uterine 
cervix, however rare these may be.

A study by Rock et al. (2010) provides a system for classifying 
anomalies of the uterine cervix, including four categories: 

◾ Cervical agenesis, or the complete absence of ostium and 
cervical canal.

◾ Cervical fragmentation, or the presence of disconnected 
segments of cervical tissue and stroma.

◾ e i fi o nd  or the presence of a cord of cervic-
al tissue with stroma. 

◾ e i o t tion  with the cervix completely devel-
oped, but without a cervical lumen.

In the 2013 ESHRE/ESGE classification, cervical anomalies
are categorized into the following supplementary classes:

◾ Normal cervix (C0).
◾ Septate cervix ( ).
◾ Double cervix (C2).
◾ Unilateral cervical aplasia, including all cases of hemiuterus 

or complete bicorporeal uterus (C3).
◾ Cervical aplasia (C4).

Vaginal Anomalies
The major anomalies of the vagina, that are of pertinence to the 
hysteroscopist include the double vagina and the presence of 
vaginal septa. 

The double vagina is encountered when there is a lack of 
fusion of the Mullerian ducts. It is rare that the two canals are 
equally developed, since for the most part one predominates; 
the lesser canal therefore appears to be deflected sideways.

which, when used in conjunction with each other, have allowed 
a proper identification of 12 subclasses of uterine anomalies
(Fig. 2).

In 2013, a joint task force, the [CONgenital UTerine Anoma-
lies (CONUTA) working group] of the European Society of
Human Reproduction and Embryology (ESHRE) and the 
European Society of Gynecological Endoscopy (ESGE), 
issued a new classification system for female genital tract
congenital anomalies, which is primarily based on uterine 
anatomy ( i 3a,  b) with cervical and vaginal anomalies be-
ing independently addressed in supplementary subcategories.

2 u -classification of con enital uterine alfor ations of classes V 
and VI of the American Fertility Society (AFS) as per Gubbini et al.

(2009). On the left, a schematic representation of the measurements 
that can be made with 3D ultrasound: the distance between two tubal 
ostia (X), the distance from the base of the septum and the serous 
uterine fundus (Y) and the intracavitary length of the septum (Z). On the 
right: 12 subclasses of malformations have been identified on the basis
of the various values Y and Z can reciprocally assume: values of Y  >1 
describe a convex uterine fundus (type ); values from 1  >  Y  >  0 
 correspond to a flat uterine fundus (type ); values of Y  <  0 consistent 
with a concave uterine fundus (type ). Each uterine fundus, of type A, 
B or C, in turn, can be associated with a septum   0.5 cm (identified by
no. 1), occupying 1/3 of the uterine cavity (identified by no. 2), 2/3 of
that cavity (identified by no. 3) or 3/3 of the uterine cavity (identified by
no.4).

3a Schematic representation of the female genital tract anomalies 
according to the  HR  classification syste

3b Classification scheme of female genital tract anomalies according
to the  HR  classification syste

Figure 3  Scheme for the classification of female genital tract anomalies according to the new ESHRE  ESGE classification system.
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In some cases, the duplication of the vagina is associated with 
two cervices and two uterine bodies. 

Vaginal septa can be classified as longitudinal or transverse,
which are further subdivided into complete or partial. 

Longitudinal septa stem from a lack of fusion of the Mullerian 
ducts. This is mainly observed as a partial longitudinal vaginal 
septum, which is frequently found in the inferior half, while the 
upper cavity is singular.

Transverse vaginal septa originate from a vertical fusional 
defect between the Mullerian ducts and the urogenital sinus 
(or the inferior third of the vagina). Animal studies have shown 
that the Wolffian ducts do not completely regress in  female
embryogenesis, but rather fuse in the midline, connecting the 
cranial part of the urogenital sinus with the caudal part of the 

Mullerian ducts. The latter structure may therefore be involved 
in the etiopathogenesis of vaginal anomalies, since they may 
contribute to the appropriate development of the vaginal canal. 
Transverse vaginal septa typically have a thickness of less than 
1 cm, and can be found at every level of the vaginal canal: 
approximately 46% in the superior third, 40% in the medial 
third and 14% in the inferior third.

In the 2013 ESHRE/ESGE classification, vaginal anomalies are
categorized into the following supplementary classes:

◾ Normal vagina (V0).
◾ Longitudinal non-obstructing vaginal septum ( ).
◾ Longitudinal obstructing vaginal septum (V2).
◾ Transverse vaginal septum and/or imperforate hymen (V3).
◾ Vaginal aplasia (V4). 

Clinical Appearance 
The diagnosis of Mullerian anomalies is often coincidental. 
They may be identified in the course of an examination for
infertility, or during investigations performed in patients 
with endometriosis, either suspected, or whose presence 
has recently been established. Occasionally, the diagnosis 
is established in an emergency situation, when a patient 

presents with both pelvic pain and cryptomenorrhea (the 
apparent absence of menstruation, which actually occurs, 
but cannot drain out). With a certain frequency, diagnosis of 
genital anomalies may be established during a primary clinical 
examination or on the occasion of an ultrasound examination 
done in early pregnancy. 

Uterine Anomalies

General Overview

Anomalies of the uterine corpus, taken as a whole, are 
associated with pathologies and/or obstetrical complications 
of great clinical importance, such as: miscarriage and preterm 
labor, abnormal presentation, perinatal mortality, toxemia in 
pregnancy, growth retardation, and cervical incontinence.

According to a recent study investigating pregnancy in patients 
with uterine anomalies, they are burdened with an increased 
risk of gestational hypertension, probably resulting from 
abnormal vascularization. 

lasses of linical idence

◾  encompasses a variety of symptoms including
dysmenorrhea, pelvic pain and obstetric complications 
such as miscarriage, preterm delivery, depending on the 
type of malformation and its subentity.

◾ Class U2, among all others, is associated with the high-
est rate of gestational complications, such as miscarriage 
in the 1st and 2nd trimester, preterm delivery, fetal anoma-
lies, impaired intrauterine fetal growth with increased rate 
of cesarean sections. The incidence of miscarriage ranges 
from 60–90% in all pregnancies depending on case history, 
with spontaneous abortion commonly occurring between 
the 8th and 16th week of gestation. According to some 
authors, the cause of miscarriage could also be related 
to elevated endometrial pressure, owing to a decrease in 
uterine cavity volume, along with some degree of cervi-
cal incompetence. Other authors maintain that the altered 
endo cavitary morphology modifies the receptivity to estro-
gen and progesterone, interfering with the physiological 
role these hormones play in implantation of the blasto-
cyst embryo and fetus development. According to others, 
alterations in septal vascularity and variations in collateral 
uterine arterial supply could play a role – given the mainly 
hemochorial nature of the placenta – in the pathophysiol-

ogy of recurrent pregnancy loss. Class U2 anomalies are 
also associated with an elevated rate of primary infertility. 
However, the question of whether such malformations may 
be a direct or indirect cause of infertility is still under debate. 
Some recent studies have found endometrial alterations in 
women with septate uterus, both at a structural and ultra-
structural level, as well as vascular compromise at the 
site of embryo implantation, particularly when occuring at 
septal level.

◾ Class U3 is associated, in particular, with a high rate of mis-
carriage and preterm delivery. Some authors found out that 
the bicorporeal uterus with single cervix is associated with 
reproductive outcomes worse than that of a bicorporeal
uterus with double cervix, while other studies did not show 
significant differences in reproductive outcome between the
two subclasses of bicorporeal uterus. In case of bicorporeal
uterus with double cervix, an atresic hemi-vagina and isth-
mic communication (so-called ‘H-shaped uterus’ or ‘com-
municating uterus’), the patient is often eumenorrheic, has 
clear vaginal fluid and often, fluid collection in the vagina.

◾ Class U4 is characterized by a low reproductive per-
formance as well as an elevated rate of miscarriage and 
preterm delivery. However, the reproductive performance 
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of the different types of hemiuterus is variable and deter-
mined by the degree of vascularization of the uterine horn, 
the extent to which the musculature of its walls is reduced, 
the degree of cervical incompetence and concomitant 
pathologies. Based on a study by Taylor and Gomel in 
2008, a better reproductive prognosis in women with he-
miuterus is seen in cases with a rudimentary accessory 
horn, communicating or not with the main horn. In some 
cases, the U4 uterine malformation is accompanied by 
symptoms of hematometra, pelvic pain, menstrual irregu-

larities, and/or dysmenorrhea. The latter clinical picture is 
typically encountered with coexisting obstructing anoma-
lies, where the rudimentary horn does not communicate 
with the cervical canal. 

◾ Class U5 includes mostly asymptomatic or mildly symp-
tomatic cases and is often diagnosed after examinations 
performed for primary amenorrhea or following diagnostic 
clarification of associated diseases, frequently affecting the
urinary tract.

When analyzing the patient’s clinical data, it is sometimes 
 difficult to elicit the underlying causality of repeated pregnancy
loss and susceptibility to preterm labor merely on the basis of 
the presenting morphological anomalies. Particularly notable is 
the fact that major anomalies, from an embryo- morphological 
point of view, such as bicorporeal uterus, have a better 
reproductive prognosis than anomalies which stem from an 
incomplete fusion occurring at a more advanced stage of 
development, and may therefore result in a milder manifesta-

tion (septate/subseptate uterus). Yet, there have always been 
discrepancies in the reported live birth delivery rates among 
different patients with the same kind of anomaly. 
Alterations in septal vascularization and altered collateral 
branches of the uterine arteries, given the primarily hemochorial 
placental nature, could explain the pathogenesis of repeated 
pregnancy loss. In these patients, the lower reproductive 
capacity may also be attributed to an altered vascularization or 
to an abnormal uterine morphology.

Anomalies of the Uterine Cervix

The absence of a functioning cervix in the presence of a normal 
uterus gives rise to a symptomatology related to retained 
menstrual blood resulting from an obstructed outflow: absence
of menarche with concomitant cyclic pelvic pain. A frequent 
clinical consequence (60% of cases) is the manifestation of 
endometriosis, often but not necessarily concomitant with

hematometra. The lack of an isthmic region, if associated 
with cervical aplasia, provokes a failure in the functionality of 
the endometrium: in this case, at the time of menarche, 
hematometra does not occur, and symptomatology is that of 
normogonadotropic primary amenorrhea in the absence of 
associated symptoms of pain.

Vaginal Anomalies
The double vagina, or the presence of longitudinal septa, 
whether complete, or partial, or partially transverse, often 
constitutes a random finding made during a gynecological
examination scheduled for other disorders, or performed 
during pregnancy. In some cases, such anomalies are 
associated with leucorrhea, cryptomenorrhea, recurrent vaginal 
infections, dyspareunia, or postcoital bleeding.

Transverse Vaginal Septa (Class V3)

The extremely rare occurrence of complete transverse 
septa may be diagnosed in the neonatal period or at puberty. 
In the former case, a mucocolpos, or a collection of mucous 
secretions of cervical origin is encountered, induced by the 
maternal estrogenic milieu in the upper vaginal canal. The 
second case manifests as primary amenorrhea, pelvic pain, or 
pelvic masses caused by hematocolpos, hematometra, or he-
matosalpinx. A possible retrograde menstrual flow may  promote
the development of pelvic endometriosis in these patients. 
Some anecdotal cases described in the literature report on a 
coexisting vaginal transverse septum and a congenital vesico-
vaginal fistula,  resulting in menstrual flow passing into the urine
(menuria).

The presence of complete transverse septa may be diagnosed, 
in rare cases, even in adulthood. In fact, anecdotal reports in 
the literature describe cases of microperforated complete 
transverse vaginal septa. In these patients, a history of a 
normal menarche can contribute to a prolonged diagnosis. 
However, this may cause menstrual disorders, such as 
hypomenorrhea, dysmenorrhea or dyspareunia. Moreover, in 
these patients, secondary amenorrhea may develop due to 
subsequent obliteration of the microperforations in the septum. 
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on itudinal a inal epta (Classes V1–V2)

Longitudinal vaginal septa can be defined as follows:

◾ Two patent hemi-vaginas: these cases are almost always 
asymptomatic and incidentally detected, but require that a 
more detailed diagnosis be made for the potential coexis-
tence of a complete bicorporeal uterus.

◾ ne tent nd one i e o ted e i in  if the 
ipsilateral hemiuterus is normofunctional, dysmenorrhea 
occurs due to retention of blood. If it is not connected to a 
functioning hemiuterus, it can still give way to collections of 
menstrual blood that empty occasionally, causing acyclic 
hematic fluid.

◾ A special variant is the presence of a tne d t t
(remnant of a Wolffian duct reabsorbed during fetal develop-
ment) forming a pocket parallel to the vaginal cervix and the 
vaginal canal, usually concomitant with bicornuate uterus
with a non-communicating unicervical hemiuterus. Even in

this case, if the hemiuterus is functioning, any symptoms 
are related to potential hematic fluid collections inducing
pelvic pain, and to the possible presence of a palpable 
mass.

◾ Another special clinical case is constituted by the so-called 
e n e ne nde i nd o e  (HWW) in which 

an imperforated hemi-vagina is associated with a complete  
bicorporeal uterus and ipsilateral agenesis of the kidney. 
In a variant of the previous case, there is a Gartner’s duct 
cyst which drains into the cervical canal instead of the 
hemi-vagina. In the former case, the outstanding symptom 
is aggravating dysmenorrhea eventually developing into 
hematometrocolpos; in the latter, the onset of symptoms 
often occurs with a purulent vaginal discharge, that stems 
from the onset of sexual activity.

re ysteroscopic Dia nosis

terine no alies orpus and er i
Objective examination: a simple bimanual pelvic examination 
in a patient with previous history of infertility/pregnancy loss, 
should raise suspicion of a congenital uterine anomaly. 

A physical examination, however, does not allow the doctor to 
establish a differential diagnosis on the precise nature of the 
anomaly, even if performed under general anesthesia, and 
under particularly favorable anatomical conditions. The diag-
nostic workup of anomalies of the uterine cervix reveals the 
presence of normally developed secondary sexual character-
istics. On inspection of the vaginal vault and canal, the results 
are inconsistent, but when viewed through the speculum, the 
cervix is absent or does not exhibit a typical appearance and 
lacks an external cervical os.

te o in o  according to guidelines 
issued by the World Health Organization, (WHO), the European 
Society of Human Reproduction and Embryology (ESHRE) 
and the American Society for Reproductive Medicine (ASRM), 
hysterosalpingography is an integral part of the diagnostic 
workup of infertile women and specified as diagnostic modality
of choice for the primary examination and evaluation of uterine 
and tubal factors. 

Hysterosalpingography has proven to be very useful in the 
diagnosis of a hemiuterus, capable of confirming the presence
of just one tube (Fig. 4) and to check whether there is a rudi-
mentary horn, if cavitated. Moreover, it also allows to identify a 
dysmorphic uterus (Fig. 5). 

Hysterosalpingography, however, does not allow to evaluate the 
outer contours of the uterus, and therefore distinction between 
septate uterus and bicorporeal uterus is not always possible. 
In such cases, the HSG examination only permits to establish

a tentative diagnosis of a double uterine cavity, showing two 
half-cavities divided medially and presenting the typical Y shape. 
Some authors suggest that an angle < 75° between the two 
horns is suggestive of a septate uterus, whereas an angle >105°

4 Hysterosalpin o rap y  hemiuterus; the cavity has a tapered shape, 
narrower than normal, characterized by a mild endometrial hyper-

trophy. At its end, the patent tube presents with an abdominal ostium. 

5 Hysterosalpin o rap y  a ‘T’-shaped uterus (A) and a hypoplastic 
uterus (B).

A B

Note: Systematic abbreviations (   ) refer to the current HR  classification.
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indicates a bicorporeal uterus (Fig. 6). However, the presence 
of septa of small dimensions can also go unnoticed under HSG 
examination.

n in ono (TVS), Three-Dimensional Ultra-
o nd in , (3D US) and o e i et According 

to several authors, transvaginal sonography is the first-line
diagnostic modality in the assessment of uterine morphology 
and function and is also used for intraoperative monitoring 
during surgical treatment. All of these modalites offer the ben-
efit of being well-suited for use during pregnancy, when other
diagnostic measures are contraindicated. 

Similarly to HSG, transvaginal sonography is capable of 
diagnosing uterine anomalies of classes U4 and U5. Moreover, 
in the case of a ‘double’ uterus, it provides more information as 
compared to HSG, allowing to examine the morphology of the 
fundus and adnexa.

Transvaginal sonography is commonly performed in the 
luteal phase, since in this phase the endometrial lining, which 
is thickened, adequately delineates the intracavitary uterine 
profile, facilitating identification of any anomalies.

6 Hysterosalpin o rap y  a complete septate uterus (A) and a 
bicorporeal uterus (B).

A B

In case of a ‘double uterus’, in cross section, the US image 
shows two hyperechoic endometrial lines separated by an 
uterine fundus that may appear normal, flat, partly concave
or even split, thereby leading the gynecologist to the correct 
assessment based on the ESHRE/ESGE classification (Fig. 7). 

With its high sensitivity and reproducibility, 3D  US has become 
the current gold standard for diagnosis of uterine malforma-
tions.

It has been estimated that 3D  US has a diagnostic accuracy 
greater than 90%, in particular for the diagnosis of a septate 
uterus.

Three-dimensional ultrasound allows to examine in detail the 
outer uterine contour with an accuracy comparable to that 
of laparoscopy, as well as the relationships between uterine 
cavity and fundus. In addition, it enables the identification of
anomalies which are not distinguishable under 2D  US. This 
is particularly helpful in that it adds visual information in the 
coronal plane, which is difficult to identify in most 2D  US scans,
but of key importance in the differential diagnosis of congenital 
anomalies (Figs. 8, 9).

Three-dimensional ultrasound also 
allows to measure the length and thick-
ness of a suspected septate uterus 
(Fig.  ), or even to quantify the cavitary 
volume (Fig. ). The introduction of 
appropriate and widely accepted criteria 
bears the potential of enhancing the 
precision of ultrasound diagnosis. 

In addition to specific morphological
characteristics, the use of Doppler 
 images is capable of confirming and
supporting findings  obtained via ultra-
sound imaging.

7 D  trans a inal ultrasound  subseptate uterus. The axial scan (A) 
through the superior third of the uterus shows a flat fundus with

doubling of the entrometrial profile. Use of Color Doppler Imaging (B) 
allows to identify the poorly-vascularized tissue in the area of septation.

A B

8 D ultrasound i a es showing a normal uterus (Class U0) (A), T-shaped uterus (Class U1a) (B) 
and a complete septate uterus (Class U2b) (C).

A B C

9 D ultrasound i a es  Hemiuterus (Class U4b) (A) and hemiuterus 
with accessory rudimentary horn (Class U4a) (B). Coronal 3D  US 

images allow to study the uterine contour with an accuracy compa-
rable to that of laparoscopy. Moreover, the relationship between 
uterine cavity and fundus can be assessed, which even allows to 
differentiate between specific types of malformations not distinguish-
able with 2D ultrasound. 

A B

10 D ultrasound i a es  Partial septate uterus (Class U2a) (A) and 
complete septate uterus (Class U2b) (B).

A B

Note: Systematic abbreviations (   ) refer to the current HR  classification
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Doppler fluximetry was used as a screening method in order
to provide a reliable prognosis on the anticipated reproductive 
outcomes of patients with a confirmed diagnosis of uterine
anomalies: color Doppler has even allowed to examine the 
vascularization of corpus uteri and area of septation, making 
it possible to distinguish a potentially vascularized septum 
from an avascular one. Using Doppler velocimetry, it has been 
shown that those uterine anomalies frequently associated with 
a positive outcome of pregnancy (e.g., a bicorporeal uterus) 
still present with a pregnancy failure, if the uterine vasculature 
is anomalous, while a septate uterus, which generally has a low 
rate of live-birth delivery, may have a good reproductive prog-
nosis if the septum is well-vascularized.

In the presence of a cervial anomaly, an ultrasound examination 
has proven to be useful in distinguishing the features of the 
uterine body and any potential signs of blood deposits.

ono te o (SHG): sonohysterography provides 
a good view of the uterine cavity and is associated with only 
moderate costs. This diagnostic modality has recently become 
even more widely accepted owing to excellent results related 
to the use of 3D ultrasound (virtual hysteroscopy) particularly 
when performed with a gel that promotes a longer deposition 
of the ultrasound contrast fluid in the uterine cavity.

Recent studies have shown that 3D ultrasound possesses a 
diagnostic accuracy equal to that of office hysteroscopy, with
the advantage of being less invasive; it also has the ability to 
assess the shape of the uterus and any lesions of the uterine 
wall and annexes, which suggests evidence that this advanced 
modality be routinely implemented in the diagnostic workup of 
any infertility case.

11 Infantile (tubular) uterus, coronal scan (A) it  t ree-di ensional 
volumetric reconstruction (B). Note the markedly inverted volume 

ratio of uterine cavity (1/3) and cervix (2/3).

A B

12 a netic Resonance I a in  performed with T2-weighted TSE 
sequence on the sagittal plane: Mayer-Rokitansky anomalies. 

Confirmed vaginal agenesis with coexisting hypoplastic uterus
(white arrow). The endometrial cavity is not visible. 

Complete absence of the vaginal canal is clearly demonstrated by an 
extended adipose layer interposed between the urethra and the rectal 
segment, and substantiated by the fact that there are no particularly 
distinctive features seen in the vaginal canal.

A B C D

13 a netic Resonance I a in  performed with T2-weighted TSE sequence with and without SR: partially bicorporeal uterus.
The two cavities are spread apart from each other in the presence of myometrium (A–B); the outer contour of the uterus is concave (C).

A B C

In the near future, sonohysterography, with the possible 
 addition of other contrast media (air, or specific ultrasound
contrast agents: sonohysterosalpingography) could provide 
useful information about tubal patency, which is of utmost 
importance in the majority of infertile patients. 

Magnetic Resonance Imaging (MRI): among all third-level 
examinations, MRI not only allows to effectively establish a 
 correct classification of the anomaly, but also to identify any
possible concomitant gynecological and extragenital pathology 
(Figs. ).

Magnetic resonance imaging, however, is still not a primary 
diagnostic modality used on a routine basis because of its 
high costs and the fact that it is not readily available in the daily 
clinical practice.

Still, MRI can be a valuable diagnostic tool in patients with 
a suspected cervical anomaly, since it allows a detailed 
visualization of the pelvis, as well as the detection of potential 
blood collections and associated anomalies.
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Vaginal Anomalies
A simple bimanual pelvic examination together with the 
clinical history of the patient, may give rise to the suspicion of 
a congenital vaginal anomaly. Use of a speculum may help to 
obtain additional visual information about cervical areas that 
are not readily accessible, or may give evidence of a blind-
ended vagina, in the case of a transverse vaginal septum. 

Ultrasound imaging techniques may also allow to identify the 
presence and thickness of any septa, as well as to diagnose 
a hematocolpos. In cases, when the US examination is 
performed during pregnancy, the gynecologist may be faced 
with the task of differential diagnosis for a missed abortion. 
Pelvic ultrasound allows to check on the presence of uterine or 
associated adnexal anomalies. 

MRI may be useful in the diagnosis of complex anomalies, 
especially in patients submitted to preoperative evaluation, 
since this modality allows a complete examination of the 
pelvis, as well as an assessment of the size, morphology and 
thickness of any vaginal septa, along with a scrutiny on any 
associated urinary anomalies. The T2-weighted sequences 
of the vagina show a central hyperintense mucosa, sur-
rounded by a less distinctive submucosal layer. By placing a 
marker at the level of the perineum, MRI allows to measure 
the distance between the obstructed vagina and the 
perineal plane, thus making it possible to determine the thick-
ness of a vaginal septum or an atretic segment. 

Dia nosis of on- enital alfor ations ssociated it  ullerian Duct no alies
If faced with the suspicion of uterine anomalies, double vagina 
or longitudinal vaginal septa, it is also useful to examine 
the urinary tract, given their common embryological origin. 
Depending on the type and severity of the anomaly, 5 % to 
55% of affected women have a coexisting anomaly of the 
urinary tract. In general, it can be said that the more serious the 
anomaly of the uterovaginal tract, the more frequent the finding
of concomitant urinary tract anomalies. Especially in cases of 
uterine hypoplasia, hemiuterus, imperforate hemivagina, or an 
H-shaped uterus, it is advisalbe to perform a renal ultrasound 
to identify any potential concomitant renal agenesis.

Conversely, in the case of a transverse vaginal septum 
concomitant anomalies of the urinary tract are very rare. How-
ever, the finding may be associated with aortic coarctation,
defects of the interatrial septum and anomalies of the lumbar 
spine. 

Another anatomical system which often shows structural 
alterations associated with Mullerian duct anomalies is the skel-
eton. Most probably, this association is correlated with altera-
tions in the differentiation of cervico-thoracic somites, which are 
closely related to the pronephric ducts in the caudal mesoderm. 

14 A ‘double’ uterine cavity under ysteroscopic e a ination
performed using a liquid distension medium in the proliferative (A) 

and in the secretory phase (B) of the cycle. A thickened endometrium 
(B) impedes adequate evaluation of the dimensions of the septum and 
of the size of the two hemicavities.

B

A

Hysteroscopic Dia nosis
General Overview
The rationale of hysteroscopic examination of the vagina and 
uterine cavity, in cases of suspected Mullerian anomalies, is 
based on inductive reasoning, i.e. it starts from the analysis 
of the different morphological features, in order to formulate 
hypotheses on the overall anatomy of the reproductive tract in 
question. Hysteroscopic examination, in fact, touches upon the 
limits of our ability to analyze just the structure and intracavitary 
morphology, and therefore requires a diagnostic complement 
to evaluate the external shape of the organs. Laparoscopy has 
long been the gold standard in addition to diagnostic hystero-
scopy, however, the advent of 3D ultrasound, which has 
emerged as a highly accurate and minimally invasive option, 
has made the use of laparoscopy for diagnostic purposes an 
obsolete practice. Technically, hysteroscopic access to the 
uterine cavity in an abnormal uterus often presents a challenge 
to the skills of the hysteroscopist, who has to cope with narrow 
spaces and strictures, and a decreased tissue elasticity typi-
cally associated with this type of malformations. 

i in  of t e Hysteroscopic a ination
Hysteroscopic examination in the presence of suspected 
anomalies must always be performed in the first phase of the
menstrual cycle (Fig. ). In fact, a thickened endometrium 
can make it difficult to visualize the entire uterine cavity, and
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in particular, in the case of a double cavity, it is hard to identify 
the median septum and its main features in terms of texture, 
color, and vascularity. Moreover, access to both of the two 
hemicavities can as a result be extremely difficult. A thickened

endometrium may also disguise any communication with a 
rudimentary accessory horn, not to mention the rare cases in 
the literature of rudimentary accessory horns in the presence of 
an apparently normal uterine morphology. 

15 Partial longitudinal vaginal septum under ysteroscopic e a ination
performed using liquid distension medium. In (B), note how the 

septum disrupts continuity between the proximal and distal areas.

B

A

16 Partial longitudinal vaginal septum visualized under ysteroscopic 
examination using a liquid distension medium.

B

A

Hysteroscopic ec ni ue

ta e I  a inoscopy

Inspection of the vaginal canal through a vaginoscopic 
approach is of crucial importance in cases of suspected 
congenital anomalies of the genital tract. A large variety of 
Mullerian anomalies, in fact, involve both the uterine cavity and 
the vaginal canal, and a traditional hysteroscopic approach, 
with speculum and cervical forceps, may preclude the identifi-
cation of certain types of vaginal anomalies. 
The vaginoscopic approach allows to investigate the morpho-
logy and size of the vaginal canal, along with an identification
of any septa (Figs. ). 
However, the visual examination of the longitudinal septum, 
even though theoretically simple, there are some inherent 
 difficulties, related to the fact that the operator has to position
the hysteroscope in one of the two hemicavities (generally the 
one with the greater volume). 
Wherever there is no chance to obtain adequate distension 
of the vaginal cavity, is has proven useful to close the vaginal 
labia with the fingers to generate an increased pressure and
an increased distension of the uterine walls, so as to facilitate 
identification of any longitudinal or transverse septa.
Given the confirmed finding of a blind-ended vaginal pouch
with failed visualization of the vaginal portion, the differential 
diagnosis which allows to rule out one of the two pathological 
entities of clearly different type is as follows: on the one hand, 

there is a complete transverse vaginal septum with normal 
uterine cavity, and secondly, a blind-ended vagina with con-
comitant uterine agenesis. In this case, ultrasound imaging 
combined with the patient’s history, can give a clue to one of 
both hypotheses (Table II). In order to establish a definitive
diagnosis of segmental vaginal atresia, the use of MR imag-
ing can be of particular assistance: if the distance between 
superior and inferior vaginal segments is greater than or equal 
to 1 cm, this is evidence to suggest a diagnosis of segmental 
vaginal atresia; if the measured distance is smaller, the pres-
ence of a transverse septum should be assumed.

Table II: Differential diagnosis between complete transverse vaginal
septum and uterine agenesis: hysteroscopic data are not definitive and
must be jointly evaluated with ultrasound imaging and medical records.

Anamnestic
Data

Hysteroscopic
Data

Ultrasound
Imaging

Complete 
transverse
vaginal septum

� Cryptomenorrhea
� Pelvic mass
� Pelvic algal 

growth
� Vagina with a 

cul-de-sac
� No visualization 

of the uterine 
portion

� Visualization 
of uterus and 
cervix

� Possible pelvic 
uid collections

Uterine agenesis � Primary 
amenorrhea

� Chromosomal 
alterations

� No visualization 
of uterus and 
cervix
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ta e II  a ination of t e terine er i

The second stage of hysteroscopic examination includes a 
detailed assessment of the position, morphology and size of 
the uterine cervix (Fig.  ). Proceeding in a stepwise fashion, 
the four vaginal fornices are identified by use of a panoramic
view of the cervix. 

In case of doubling of the uterine cervix, both cervices are visu-
alized at a certain distance from each other, allowing to identify 
their contours (which, in most cases, is a clue to incompetent 
cervices). Faced with this finding, the  question arises whether
the uterine cavity is a complete bicorporeal uterus (Class U3b)
rather than a complete septate uterus with double ‘normal’ cer-
vix ( lass ). Instead of embarking on a hasty diagnosis 
that is inaccurate, the hysteroscopic examination should be 
complemented by a precise ultrasound examination (Table III). 

The presence of a cervical septum is generally easily 
differentiated from an overt double cervix; indeed, one will see 
a single cervix of a generally regular volume and morphology, 
with  well-defined edges, and a more or less broad central
septation. 

The confirmed finding of a coexisting longitudinal vaginal
 septum can make it even more difficult to establish a definite
diagnosis distinguishing between a single or double cervix. 
First of all, in order to avoid identifying only one of the two 
cervices / hemicervices, it has proven useful to ‘mark’ the 
ectocervical surface placing a small incision with scissors or 
a 5-Fr bipolar electrode; subsequently, visibility of the marked 
site is checked from either side of the vaginal septum. 

ta e III  a ination of t e terine a ity

Beyond the internal uterine ostium, in the uterine cavity, 
hysteroscopic evaluation is focused on morphology, size, 
and shape of the fundus, as well as on the number and 
characteristics of the tubal ostia. A reduced inter-tubal distance 
is suggestive of an uterine cavity with ‘tubular’ or hypoplastic 
morphology; conversely, an extended inter-tubal distance 
in the longitudinal uterine axis may be a clue to a T-shaped 
uterus, while a more or less pronounced fundus should raise 
the suspicion of either a subseptate. Failure to visualize a tubal 

ostium should prompt the tentative diagnosis of hemiuterus
(Fig. ). In such cases, at the level of the uterine isthmus, the 
operator should search for a rudimentary horn that is commu-
nicating with the main cavity. Moreover, in the presence of this 
finding, a detailed ultrasound examination of the uterine cavity
is indicated accessorily to complement the hysteroscopic find-
ings. In fact, a suspected hemiuterus could actually prove to 
be a ‘double uterus’, since in some cases of dual cavities, it 
has shown to be very difficult to gain access to one of them.

17 Uterine cervix under ysteroscopic e a ination using a liquid 
distension medium. Single incompetent cervix, laterodeviated 

toward the right (A). Single cervix, or normal volume, presenting 
with well-defined contours and a thick central septation (B).
Longitudinal vaginal septum with two hemicervices (C–D); visibility of 
an identification mark (arrow) placed on the exocervical surface with a 
bipolar electrode allows to confirm the presence of two distinct cervical
canals. A confirmed diagnosis of hemicervices (i.e., a cervix with a single
central septum) should be based on the following criteria: the two 
 cervices do not appear well-shaped, with poorly-defined boundaries,
and both are deflected to the right. In this case, 3D ultrasound confirms
the diagnosis of a complete uterine septum with involvement of the 
cervix and a longitudinal vaginal septum. 
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When faced with two clearly distinguishable cervical canals, in 
the differential diagnosis between single cervix with a cervical 
septum versus the presence of a double cervix, the anatomic 
criteria described above are valuable (double cervix, both 
cervices are competent and spread apart; hemicervices that 
are ipsilaterally deflected, or presenting with contours that 
 cannot be readily identified as a whole (Fig.  d).

In the transverse vaginal septum, especially with extended 
height, i.e., a subcervical origin, both atresia and aplasia of the 
uterine cervix may concurrently be found. In such cases, the 
cervix is not visible under vaginoscopy, or appears to lack the 
typical appearance with an external cervical ostium.

Hysteroscopy, of course, in these cases, may only provide a 
tentative diagnosis of cervical anomalies that should give rise 
to refer the patient to an MRI investigation or more invasive 
diagnostic procedures. However, cervical anomalies, in the 
presence of a uterine cavity with intact physiological function, 
are extremely rare finds.

Note: Systematic abbreviations (   ) refer to the current HR  classification.

Table III: Differential diagnosis between complete bicorporeal uterus 
(Class U3b) and complete septate uterus with double ‘normal’ cervix 
(Class U2bC2): hysteroscopic findings are not definitive and should be
combined with ultrasound imaging.

Hysteroscopic indin s ltrasound I a in

Complete bicorporeal 
uterus (U3b)

� Doubling of the cervix 
and uterine cavity

� Two uterine bodies 
visually distinguishable 

Complete septate 
uterus it  dou le 
‘normal’ cervix (U2bC2)

� Two uterine horns 
visible, merged into
a single body
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In the presence of an extensive septation of the uterine cavity, 
the endoscopic image encountered is that of a finger-shaped
cavity whose apex reveals a tube, which is found bilaterally. 
In case septation is incomplete and shows a singular cervical 
 canal, the hysteroscopic aspect is that of a bifid  cavity
presenting with an interposed central projection of variable 
thickness, which is lined with normal endometrium. At the level 
of both hemicavities, the tubal ostium comes into view. 

In such cases, a panoramic view, offered by all modern hystero-
scopes, should permit to quantify the dimensions of septation 
by comparing its length with the longitudinal diameter of the 
uterus, e.g., estimated as less than 0.5 cm, or equal to about 
1/3, 2/3 or 3/3 of the cavity (Fig. ). Another option is to 
introduce miniature scissors and, by gently ‘pinching’ the outer 
septal portion, useful information can be obtained regarding 
the histological composition (fibrous or muscular),  vascularity
(presence or absence of blood) and innervation (presence 

of pain or discomfort) of the organ. Such course of action 
offers vital clues orienting the operator toward the diagnosis 
of a bicorporeal uterus (Fig. 20) rather than a septate uterus, 
in accordance with the criteria proposed by Bettocchi et al. 
(2007) (see pg. 142). 
In summary, hysteroscopy provides valuable information 
for evaluation of Mullerian anomalies, both in quantitative 
 (biometric data) and qualitative terms (morphological findings,
macroscopic structural features). It is essential, however, that 
such information be appropriately integrated into an overall 
diagnostic scheme to which a meticulous ultrasound 
 examination is crucial, because hysteroscopic findings alone
are unlikely to establish a conclusive diagnosis. 
An integrated evaluation of ultrasound and hysteroscopic 
 findings is very important to define an individual treatment
strategy and assign a surgical schedule adapted to the 
requirements of each case. 

18 Hemiuterus under ysteroscopic e a ination (using a liquid distension medium) demonstrating a single tubal ostium.

CBA

19 A double uterine cavity of < 0.5 cm (A), 1/3 (B), 2/3 (C) and 3/3 (D) of 
its length under ysteroscopic e a ination using a liquid distension 

medium; the endocervical mucosa presented in (D) serves as a clue 
that one tract of the endocervical canal is involved in the septation. 
3D  ultrasound, in this case, furnished evidence of a subseptate uterus 
(A–C) and complete septate uterus with involvement of the cervix (D).
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20 Partial bicorporeal uterus (Class U3a) visualized under 2D transvagi-
nal ultrasound it  color Doppler (A), with 3D volumetric reconstruc-

tion (B) and under ysteroscopic e a ination using a liquid distension 
medium (C). In (A), vascularization at the fundal cleft demonstrates the 
characteristic Y-shape (Y sign) which is pathognomonic of a bicorporeal 
uterus. The 3D reconstruction (B) gives evidence of the deep notch be-
tween the two hemicavities. The ysteroscopic i a e (C) alone does not 
permit differential diagnosis versus a septate uterus.
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Note: Systematic abbreviations (   ) refer to the current HR  classification.
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Treatment

General Overview
Operative hysteroscopy is the gold standard in the treatment 
of Mullerian anomalies amenable to surgical correction. The 
hysteroscopic approach, in fact, offers numerous benefits,
as compared to a laparoscopic surgery, both with regard to 
intraoperative and postoperative aspects (reduced morbidity, 
absence of a scar on the abdominal wall and uterus, shorter 

hospital stays and a faster resumption of daily activities, as 
well as significant cost reductions) and better reproductive
outcomes (no reduction in the volume of the uterine cavity, 
lower preconception interval after surgery, and no need to 
resort to an elective caesarean section).

Uterine Anomalies
Among the various uterine anomalies described, today only a 
few can be corrected via hysteroscopy. However, there is an 
ongoing increase in the release of recommendations in favor 
of operative hysteroscopic treatment and is interlaced with a 
progressive refinement of hysteroscopic technologies and
techniques. 

ain Indications

  a) lass  no alies Dys orp ic terus

When faced with either a tubular uterine cavity, a narrowing of 
the cavity (to a variable degree), an increased smooth muscle 
component on the walls of a ‘T’ shaped uterus, and/or fibrotic
or fibro-muscular stenotic isthmic rings, the literature reports
success with a technique designed to improve the volume and 
the morphology of the uterine cavity. 

The technique involves the use of a hooked loop which is 
meticulously guided by the surgeon placing parallel longitudinal 
incisions along the main axis of the uterine cavity, in order 
to decrease the centripetal force of muscle fibers and of any
fibromuscular rings that contribute to stenosis, and to promote
a consecutive increase in the volume of the uterine cavity.

Our group developed an outpatient technique which yields an 
increase in volume and improves morphology of both T-shaped 
and tubular uterine cavities (Hysteroscopic Outpatient Metro-
plasty To Expand Dysmorphic Uteri: the HOME-DU technique) 
(Fig. ). The technique, performed under conscious sedation, 
involves two incisions 3–4  mm in depth, made with a 5-Fr 
bipolar electrode along the lateral uterine walls in the isthmic 
region, followed by additional incisions placed on the anterior 
and posterior walls of the fundal region up to the isthmus. The 
operation ends with the application of an anti-adhesive gel. 
Recent data have shown a significant increase in uterine cavity
volume, resulting in a substantially restored uterine morphology
(Figs. ). When using a 15 Fr bipolar office resectoscope,
the technique to be followed comprises the same operative 
steps as those described above (Fig. 25).

21 e H -D  tec ni ue Hysteroscopic utpatient etroplasty o 
pand Dys orp ic teri). An incision of 3–4 mm in depth is made 

in redundant fibromuscular tissue using a straight bipolar electrode
( O , er any) at the isthmic area of the right lateral wall 
(A–C). Incision in the isthmic area of the contralateral lateral wall (D ). 
Additional incisions are then made on the anterior and posterior walls, 
extending from the fundal region up to the isthmus.
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22 D ultrasound images of a tubular uterus before (A) and after (B) 
performance of the HOME-DU technique. Note the considerable 

increase in volume and the restored physiological morphology of the 
uterine cavity.

A B
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  b) Class U2 Anomalies (Septate Uterus)

The septate uterus is the most frequent Mullerian anomaly 
encountered by gynecologists, with an incidence of 2–3% in 
the general population. It is associated with the highest rate 
of pregnancy complications compared with other congenital 
malformations, and attracts the greatest surgical interest, 
because it is well amenable to surgical correction by operative 
hysteroscopy. 

To date, the indication range for surgical treatment of septate 
uterus are the subject of an ongoing lively debate in the litera-
ture, while there is still a lack of randomized controlled trials in 
this regard. Even though most authors agree that a repeated/
recurrent pregnancy loss constitutes the main indication for 
a metroplasty, it is still unclear which approach to take, given 
the diagnosis of a septate uterus when faced with a patient 
who has a history of just one pregnancy loss, with idiopathic 
or primary infertility, or with a woman who has not even ex-
perienced a successful pregnancy. From our point of view, 
given the actual simplicity of the operation and the  significant
improvement in reproductive outcomes it may provide, it would 

be best to consider metroplasty as a treatment option even in 
these women, (a ‘prophylactic metroplasty’). 

It is important to keep in mind, that the anomaly is frequently 
associated with dysmenorrhea, and that removing the septum 
results in a prompt and final reduction, if not the disappear-
ance, of such a disabling symptom.

The endoscopic technique for the treatment of a septate 
uterus, proposed as early as 1974 by Edström, has slowly 
but radically changed the surgical technique of metroplasty, 
involving an abdominal surgery setting, that has now become a 
minimally invasive surgical procedure performed via the trans-
cervical route. Over time, various hysteroscopic procedures 
have been developed, which, on the whole, give results that 
are significantly better than those yielded via laparotomy.
Currently, there are two hysteroscopic treatment options 
available for septate uterus, namely surgery using a standard 
or mini-resectoscope, and operative mini-hysteroscopy. Apart 
from that, there is yet another type of hysteroscopic metro-
plasty using a tissue removal device (TRD).

23 T-shaped uterus under ysterosalpin o rap y (A) and D ultrasound before (B) and after using the (C) HOME-DU technique.

CBA

24 T-shaped uterus under ysterosalpin o rap y (A) and D ultrasound before (B) and after using the (C) HOME-DU technique. 

CBA
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25 H -D  tec ni ue perfor ed usin
a  r ipolar office resectoscope

(KARL STORZ, Germany) with pointed 
electrode.
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The rationale underlying these treatment options is hystero -
scopic visualization of the septum and its subsequent removal. 
This aims at correcting and restoring the physiological morphol-
ogy and functionality of the uterine cavity, while at the same 
time maintaining an adequate fundal thickness (1–1.5 cm). 

The majority of authors choose to perform this operation in the 
early proliferative phase, without pharmacological preparation 
of the endometrium. However, in the case of a very extensive 
septum, vision is often impaired by accumulated tissue frag-
ments and hemorrhage. Some authors, therefore, perform 
pre-operative therapy with GnRH analogues, or estrogen-
progestin, or simply by administration of a mini-pill, resulting 
in a significant decrease in both  endometrial thickness and
intraoperative blood loss. In the presence of an uterine septum, 
in fact, the two hemicavities are confined spaces in which to
operate – given a thickened endometrium or profuse bleeding – 
can pose a major obstacle to vision, and thus impede a proper 
identification of the median plane of the septum.

The surgical technique relies on incising the septum along the 
median plane, starting from the apex and proceeding gradually 
towards the fundus. Given a thick septum with a wide basis, the 
technique requires cutting alternately on both sides while keep-
ing to the same transversal plane. The septum is gradually re-
duced until there is just a thin amount left, which is then resect-
ed in a latero-lateral direction, proceeding from one utero-tubal 
horn towards the other. The most delicate part of the procedure 
deciding when to stop the incision of the septum in order to 

avoid any immediate (perforations) or late complication such as 
postoperative synechiae, or uterine rupture in subsequent preg-
nancies. Generally, metroplasty is stopped, once both tubal 
ostia are clearly and simultaneously visible with a panoramic 
hysteroscopic view and the scope can be moved freely from 
one cornual recess to the other. Another suggestion is to end 
the procedure when the incision reaches the myometrium, as 
determined by bleeding from small fundal myometrial vessels. 
The latter consideration is based on the rough concept, that the 
septum is made up of fibrous  connective tissue only, whereas
numerous studies have shown that the muscular component 
is interlaced to a varying degree with fibrous tissue. Treatment
of a septate  uterus exclusively based on this rationale carries 
the risk of undertreatment of the anomaly, which may, in the 
end, adversely affect the patient’s reproductive performance. 
However, according to some authors, the resection of just the 
fibrous component of the septum may suffice to restore the
physiological uterine function, and accordingly resection of 
the remaining muscular component would be considered an 
overtreatment. 

In any case, it is very crucial to maintain a proper view by 
ensuring an adequate distension of the uterine cavity, which 
allows to resect the septum precisely in the transverse plane, 
since it is not uncommon that the instrument is inadvertently 
guided toward the anterior wall or, vice versa, in a posterior 
direction, with the consequent perforation of that wall.

� Resectoscopic reat ent

This involves the use of straight cutting loops or a pointed 
electrode. The technique consists of removing the septum in 
a piecemeal fashion, beginning at the medial portion of the 
septation, and continuing with well-directed, smooth move-
ments of the cutting loop oriented in an anterograde direction 
(i.e. from the apex towards the base of the septum) (Fig. 26). 
It goes without saying that, unlike metroplasty, any other re-
sectoscopic operative procedure involves that the cutting loop 
is moved in a retrograde direction, i.e., always advancing from 
the base towards the apex of the lesion to be treated. 

Worthy of particular mention are complete septa which may 
also affect the cervical canal. Anomalies of this type are 
morphologically heterogeneous, and manifest with a single or 
double cervix, with or without an isthmic connection. 

In the case of a complete uterocervical septum, the traditional 
approach must respect the cervical canal and spare it 
from any resection to reduce the risk of secondary cervical 
incompetence. Resection starts from the isthmic portion of the 
septum. According to this approach, the cervix of the larger 
uterine hemicavity is gradually dilated in order to introduce a 
resectoscope with a classical straight loop. Meanwhile, in the 
contralateral hemicavity, a curved dilator (Hegar) is inserted, 
serving as a guide to properly align the first blind incision. Cut-
ting starts above the internal uterine ostium using an angular 
cutting loop. The next step involves incising the septum to 
produce a window through which the Hegar in the opposite 
hemicavity can be seen. Gradual resection then follows towards 
the fundus using the classical technique. Occasionally, it may 
be useful incising the septum alternately, proceeding from one 
wall to the other in the opposite hemicavity, and vice versa.

Some authors suggest resecting both the intrauterine portion 
and the cervical portion of the septum in a single procedure. 
This approach provides for a resectoscopic removal of the

26 Hysteroscopic etroplasty usin  a - r ipolar resectoscope 
O , er any) and a pointed electrode  The technique of 

resectoscopic removal of the septum generally involves anterograde 
movements of the electrode performed in the median plane of the 
septum, with the hook oriented transversely (i.e., perpendicular to the 
septum) ( ). However, during anterograde resection of the 
septum, this electrode also allows latero-medial movements with the 
hook oriented toward the central portion of the septum (C–D). During 
resection of the septum, especially in the vicinity of the base of 
 septation, it has proven useful to engage the fibrotic tissue with the
electrode, followed by retrograde resection using the loop ( ). In close 
proximity to the base of the septum, by switching off the supply of 
liquid distension medium (and therefore reducing intrauterine pressure) 
incipient bleeding in the myometrial venous sinuses becomes 
noticeable (H–I).
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cervical septum, which is then removed along with the uterine 
septum using the classic technique. 

In fact, to date, there are no data in the literature demonstrat-
ing any increase in cervical incompetence in women treated 
by metroplasty of the uterine portion and including the cervical 
part of the septum. 

Resectoscopic metroplasty is performed by many authors 
under laparoscopic control. Laparoscopy, in reality, is 
performed primarily to assess the morphology of the uterine 
fundus, and to establish a differential diagnosis between 
bicorporeal and septate uterus, prior to initiating resection of 
the septum. Some authors continue the concurrent laparo-

scopic surveillance thereafter, based on the flawed assumption
that they might be able to control the depth of resection using 
the varying intensity of the transilluminated spot produced 
while advancing the hysteroscope toward the uterine fundus.

In many cases, the use of modern 3D  US has made it obsolete 
to choose a laparoscopic approach for establishing a differen-
tial diagnosis between bicorporeal and septate uterus. 

Thus, the role of laparoscopy in the diagnostic and therapeutic 
management of the uterine septum is likely to diminish in im-
portance. However, it remains the first choice in cases where
it is necessary to examine associated pelvic pathologies or to 
assess the fallopian tubes.

� reat ent it  iniaturi ed Instru ents
The minimally invasive hysteroscopic technique with miniature 
instruments (which can be performed both under general 
anesthesia and in an ambulatory setting without any analgesia 
and/or anesthesia) for the treatment of uterine septa is based 
on the same rules applied in a resectoscopic approach (e.g., 
resection along the median plane of the septum, an antero-
grade resection direction, etc). The hysteroscopic instruments 
used for office metroplasty are straight and hooked bipolar
electrodes, and miniaturized scissors. 

Based on our experience, the resection of the septum should 
begin at its apex, usually with a bipolar electrode, which is 
operated in pulsed mode proceeding from one side of the 
septum to the other, alternatingly, in order to gradually obtain 
a smooth outcome of resection. Following removal of about ¾ 
of the septum with the above method, it is advisable to replace 
the bipolar electrode with the miniature scissors. 

The latter instrument, in fact, used in final stages of office
metroplasty, allows a neat finish of resection, and facilitates
trimming of the thickness of the remaining fundal tissue (Figs. 

). 

27 rior to ysteroscopic treat ent  t is preoperati e D ultrasound 
i a e is used to assess a septate uterus  Based on the above 

measurements, the planned depth of septal dissection (13 mm) was 
expected to result in a fundal notch of approx. 1 cm.

28 Hysteroscopic etroplasty it  iniaturi ed instru ents on t e 
subseptate uterus shown in i  . The first 2.5 cm of the septum

are resected using a 5-Fr bipolar electrode ( O , er any) 
( ) followed by the last 0.5 cm which are incised using pointed or 
blunt scissors (G–I), due care is taken to avoid cutting intraseptal blood 
vessels (H). The use of an intrauterine millimetric palpator 
( O , er any) introduced via the working channel of the 
hysteroscope, allows to check the actual depth of metroplasty, which 
may be combined with ultrasound measurements (3 cm of sectioned 
septum) (J–L).
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29 Hysteroscopic etroplasty usin  iniaturi ed instru ents on a partial 
uterine septu  it  road ase The first few millimeters are resected

using a bipolar electrode (B), followed by scissors (C). The intrauterine 
palpator allows to precisely measure that portion of the septum that has 
already been sectioned (1 cm) (D).
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Until 2007, only in a few selected metroplasties were per-
formed in an outpatient setting. These were cases in which the 
septum appeared small, without a large base of implantation, 
and whose apex markedly protruded into the endoscopic field
of vision. 

In 2007, Bettocchi et al. defined three criteria, which – on an
ambulatory basis – allow to differentiate between a partial 
septate uterus and a bicorporeal uterus, which is required to 
perform a complete and safe metroplasty. Bettocchi et al.,
in fact, observed that the uterine septum, due to its fibrous
nature, appears white, and has no vessels or nerves. In con-
trast, the median septation of a bicorporeal uterus is mainly 
composed of muscular tissue, and therefore looks pink, as 
it is rich in blood vessels and nerves. Therefore, faced with a 
‘double uterus’, one should in fact proceed with the resection  
of the presumed septum using a bipolar electrode or miniature  
scissors, until at least two of the three following critical signs 
become noticeable. 

The key role played by the Bettocchi criteria is outright 
plausible, because only in an outpatient setting, without anal-
gesia/anesthesia, a fully conscious and receptive patient is 
able to report back any sensations of pain or discomfort.

It also appropriate to reiterate that a minimally inva-
sive approach, by virtue of the small-caliber instru-
ments used, prevents the risk of potentially traumatic 
dilation of the cervix. As dilation in patients with uterus 
anomaly is not per se an easy task, it is advisable, when-
ever possible, to adopt a minimally invasive technique. 
Such an approach is indicated also for ‘retouching’ of 
septa previously treated under anesthesia.

� reat ent it  a  r ipolar ffice Resectoscope

The advent of the 15 Fr bipolar office resectoscope has made
a septate uterus amenable to surgical treatment relying on 
the same operative scheme as applicable in a traditional 
resectoscopic approach, but obviating the need for cervical 
dilatation. Using a small-calibre resectoscope, metroplasty can 
be performed in an outpatient setting without using analgetics 
and/or anesthesia. As mentioned above, the gynecologist is 
enabled to adopt the same technique as previously used with 
a classic resectoscope of larger calibre (anterograde incision of 
the septum along the median plane). Moreover, the 15 Fr bipo-
lar office resectoscope gives the  added option of introducing
5 Fr miniature instruments through the resectoscope sheath, 

such as scissors, which allow a neater finish to the resection
and facilitate trimming of the thickness of the remaining fundal 
tissue. In final stages of metroplasty, the use of a special pal-
pation instrument has been found to improve accuracy of the 
procedure ( i ).

Another interesting feature of the 15 Fr bipolar office resecto-
scope is that it can be used to perform a modified technique
of hysteroscopic metroplasty, as proposed by Fascilla et al.
Indeed, the authors suggest to use a hook electrode to make 
the first incision of the septum and then to resect the fibrotic
tissue from the anterior, posterior and fundal walls (Fig.  33).

� eedin
� n e in t e o o o t e e t  – from white, as in 

fibrous tissue, to pink, as in muscular tissue
� pain

30 Hysteroscopic etroplasty usin  lunt scissors only performed on a minimum subseptum < 0.5 cm.

CBA
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31 Hysteroscopic etroplasty for re o al of an uterine septu  it  a  r ipolar office resectoscope (  O , er any)  The septum is gradu-
ally resected with a pointed electrode beginning at its apex and proceeding towards the fundus (B–C) until both tubal ostia are visualized (D).

CBA D
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32 Hysteroscopic etroplasty for 
removal of an uterine septum 

it  a  r ipolar resectoscope
(  O , er any). The 
septum ist gradually resected with 
a pointed electrode beginning at 
its apex and proceeding towards 
the fundus (B–D). Next, the bipolar 
electrode is replaced with 5 Fr 
scissors inserted through the 
working channel to proceed with 
refining the resection and trimming
of the remaining fundal tissue ( ). 
In final stages, an intrauterine
palpator is used to measure the 
actual depth of metroplasty ( ).
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33 etroplasty tec ni ue accord-
ing to Fascilla et al. using

a  r ipolar office resectoscope 
(  O , er any). The 
septum is incised and resected 
with a pointed electrode, proceed-
ing from the apex towards the 
base (A–C). Next, the fibromuscu-
lar tissue on the posterior (D) and 
anterior ( ) wall is resected with a 
cutting loop until removal of the 
central muscular component is 
achieved ( ).



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract144

� reat ent it  issue Re o al De ices RDs
Some authors have proposed using TRDs to remove a septate 
uterus (Fig.  34). In view of the limited number of cases reported 
in the literature so far, it is too early to make any claims about 

the degree of efficacy associated with the use of TRDs in
metroplasty procedures.

� ollo -up
There is consense among experts that hysteroscopic follow-up 
should be scheduled between the first and second month after
surgery.

There is controversy about the management of a residual 
septum detected on hysteroscopic follow-up. Some authors 
suggest that women of advanced reproductive age with recur-
rent pregnancy loss may benefit from a removal of smaller
residual spurs of tissue, while others maintain, that a remnant 
spur   1 cm in size does not affect reproductive outcomes.

Septoplasty is associated with a high rate of postoperative 
intrauterine adhesions, but to date, there is a broad consensus 
regarding the routine use of intrauterine barrier devices, 
antibiotics or hormone therapies to reduce the risk of adhe-
sions and/or to promote rapid endometrial re-epithelialization. 
Synechiae can usually be easily removed during a routine 
 office follow-up examination.

er ent Indications

  c) Class U4 Anomalies (Hemiuterus)

The indications for surgical correction of a uterine anomaly of 
class U4 are defined mainly on the  presence of  symptoms char-
acterized by obstruction, including hematometra, pelvic pain, 
menstrual irregularities, and dysmenorrhea. This clinical symp-
tomatology is found in cases where there is a rudimentary uter-
ine horn that does not communicate with the cervical canal. The 
traditional surgical approach is laparotomy, and calls for a com-
plete removal of the rudimentary horn. However, this operation, 
has been found to adversely affect the reproductive prognosis
of the patient due to a small volume of the residual hemicavity, 
and an elevated risk of uterine rupture during subsequent 
pregnancy. Some authors have advocated hysteroscopic 
treatment as a less invasive alternative option, with a more 
favorable impact on reproductive prognosis. Using a hystero-
scopic approach, the medial wall of the main hemicavity can be

incised with a 5-Fr bipolar hook electrode under ultrasound 
or laparoscopic guidance, thus bringing the main cavity into 
communication with the accessory horn. In this way, drainage 
of accumulated menstrual blood is made possible, resulting in 
a significantly increased volume of the uterine cavity. Drainage
from the accessory hemicavity can be facilitated by leaving 
in situ a Foley which can be removed a few days after the 
operation. A conservative hysteroscopic approach is more 
strongly justified due to the fact that a few rare cases, initially
diagnosed as hemiuterus with a non-communicating uterine 
horn have in fact proven to be septate uteri, in which one of 
the two resulting hemicavities was obstructed. It is important 
to exclude, in the differential diagnosis of cystic adenomyoma, 
any acquired non-congenital disease, which would require a 
different treatment.

34 Hysteroscopic etroplasty it  t e Intrauterine Bigatti Shaver (IBS®) (  O , er any) in a patient with endometrial thickening, complete 
uterine septum and cervical septum (Class U2C1V0). The IBS® is used to shave away the thickened endometrial tissue in both cavities (A–B) and 

to create a septal opening at isthmic level, just above the cervical septum (C–D). Miniature scissors are used to complete resection of the septum 
( ). The IBS® is again used to finish resection at the base of the septum (G). Final aspect of the uterine cavity after completion of metroplasty (H).

G H

DCBA

Note: Systematic abbreviations (   ) refer to the current HR  classification.
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Vaginal Anomalies
Most vaginal anomalies are surgically corrected via the 
classical approach using scissors or an electrosurgical knife, 
frequently performed via laparoscopy/laparotomy, to avoid 
iatrogenic injury to the bladder and bowel. However, some

studies in the literature have demonstrated that certain vaginal 
anomalies may be treated effectively and safely via hystero-
scopic procedures.

� on itudinal eptu  (Classes V1–V2)
The surgical treatment of the classic longitudinal vaginal partial 
or complete septum involves the same type of resection, with 
scissors, after application of Kelly or Kocher forceps for hemo-
static purposes, followed by meticulous suturing of the anterior 
and posterior walls of the vagina. 

The most recent practice includes hysteroscopic treatment, 
which enables two options of approach — resectoscopic / 
mini-resectoscopic surgery and outpatient operative mini-
hysteroscopy with 5   Fr instruments. The resectoscopic 
approach involves serial meticulous resection of the septum 
in an anterograde direction (from the base to the apex) with a 
straight loop or pointed electrode, similarly to that described 
for the treatment of the uterine septum. This method appears 
advantageous compared to the traditional technique, since the 
enlarged video image and the distended vaginal cavity provide 
an enhanced level of safety during resection of the septum, 
avoiding iatrogenic injury to the rectum and bladder. Because 
the vaginal septum is primarily made up of fibrous tissue, the
electrical energy applied by use of a resectoscope induces a 
complete occlusion of small vessels traversing the thickness

of the septum, and thus provides adequate hemostasis. 
However, the resectoscopic approach can be challenging, due 
to confined spacial conditions at the operative site and the
mandatory use of general anesthesia. These problems have 
been partially resolved through the use of a 15 Fr bipolar office
resectoscope.

The operative outpatient mini-hysteroscopy is an effec-
tive and innovative alternative option for hysteroscopic 
treatment of vaginal anomalies, and is particularly advanta-
geous in virgin patients, and those for whom anesthesia 
is contraindicated. The vaginal septum is resected with a 
bipolar electrode in an anterograde direction after adequate 
distension of the vaginal cavity using saline solution ( i ). 
The electrical energy applied during incision causes, as in 
resectoscopy, the occlusion of septal vessels, providing 
adequate and prompt hemostasis. Wherever an adequate 
distension of the vaginal canal is difficult to obtain, it may
be appropriate to close the vaginal labia with the fingers
causing a rise in pressure by ways of overdistension.

� I perforated He i a ina it  Bicorporeal Uterus
The classical approach provides for an incision of the vaginal 
wall with scissors, and drainage of the hematocolpos. This 
maneuver, though in itself simple, unfortunately requires gen-
eral anesthesia, because of the markedly painful distension of 
the vagina with a speculum, with consecutive and inevitable 
disruption of the hymen.

Operative hysteroscopy with miniaturized instruments per-
formed in an ambulatory setting is a valid alternative option

because it allows local analgetic infiltration of the vaginal wall
with a needle inserted through the operating channel of the 
hysteroscope. Subsequently, using the same bipolar electrode 
or scissors, a targeted incision is made on the vaginal wall, 
which, under constant visual control, can be adequately 
enlarged without incurring the risk of iatrogenic damage to 
nearby organs.

CBA

D

35 Resection of a lon itudinal 
vaginal septum (Class V1) (A) 

it  a ipolar electrode (KARL 
O , Germany). The vaginal 

septum is resected in an antero-
grade direction (from apex to base) 
with lateral movements of the 
electrode (B), taking care to follow 
the median septal plane while 
maintaining the same distance to 
the anterior and the posterior vagi-
nal wall (C–D). The base of the 
septum is finished with 5 Fr scis-
sors ( ). Final aspect after comple-
tion of resection, showing the 
cervix and cervical septum ( ).

Note: Systematic abbreviations (   ) 
refer to the current HR  classi-
fication.
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Hysteroscopic ana e ent of o ple  ullerian Duct no alies
In the presence of complex Mullerian duct anomalies, i.e., 
multiple coexisting malformations of the uterus and/or cervix 
and/or vagina, it is mandatory to meticulously assess all find-
ings obtained about the patient in order to establish a definite
diagnosis, and consequently, a well-adapted treatment. 

Numerous case reports are found in the literature suggesting a 
combined hysteroscopic-laparoscopic approach in an attempt 
to cope with complex Mullerian duct anomalies by using an 

individualized treatment strategy, matched to the needs of 
each patient. 

Given the availability of small-calibre resectoscopes and minia-
turized hysteroscopic instrumentation while taking into account 
the ongoing refinement of surgical techniques, hystero scopic
management of complex Mullerian duct anomalies has gained 
widespread acceptance as a treatment option which is both 
feasible and effective. 

◾ e t ent o o ete e t te te it ni te
cervical aplasia (Class U2bC3V0) 
A complete septate uterus with unilateral cervical aplasia 
(formally referred to as Robert’s uterus) is a rare Mullerian 
duct anomaly in patients with a uterine septum which fully 
divides the endometrial cavity into an obstructed hemicav-
ity and a hemicavity normally communicating with the cer-
vix. Under laparoscopic guidance, a longitudinal incision of 
the uterine septum is made with a 5 Fr bipolar electrode 
until the tubal ostium of the obstructed hemicavity is visual-
ized. Upon completion of the septal incision, restoration of 
a  single endo metrial cavity is confirmed by visualization of
both tubal ostia. 

◾ e t ent o o ete e t te te it do e
e i nd on it din non o t tin in
e t (Class U2bC2V1)

In patients with this complex anomaly, hysteroscopic re-
storation of normal uterine anatomy is a feasible surgical 
treatment option. The technique comprises an antero-
grade incision of the vaginal septum, followed by antero-
grade incision of the uterine septum while preserving both 
cervices. This surgical technique can be performed using 
a standard resectoscope or, as described by Di Spiezio 
Sardo et al. (2021), with small-calibre hysteroscopes and 
5 Fr operative instruments, or a 15 Fr office resectoscope
(Fig. 36).

36 Hysteroscopic etroplasty it   r ipolar office resectoscope (  O , er any) for treat ent of a co plete septate uterus  it  dou le 
cer i  and a inal septu  (Class U2bC2V1).

The technique comprises anterograde incision of the vaginal septum (A–B), followed by anterograde incision of the uterine septum ( ). A pointed 
electrode is used to dissect the vaginal septum, taking care to stay within the median septal plane while keeping equidistant from the anterior and 
posterior vaginal wall (A). Dissection is extended upward until the two uterine cervices with the divergent external cervical ostium are visualized (B). 
Then, a Hegar dilator (h) is inserted in one of the cervical canals, and the pointed electrode is used to make a small incision in the uterine septum at 
the level of the pouch created by the dilator ( ). In the next step, metroplasty of the uterine septum is performed proceeding from the septal 
apex toward the base ( ). The final cuts are made with 5 Fr miniature scissors introduced through the working channel of the 15 Fr miniature resec-
toscope (G). In the final stage of the procedure, both tubal ostia are seen at symmetrical positions and on the same transverse plane. An intrauter-
ine graduated palpator (  O , er any) is used for objective measurement of the actual length of the resected uterine septum (H). 

G H

DCBA

Note: Systematic abbreviations (   ) refer to the current HR  classification.
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Intrauterine Synechiae
Definition and tiolo y
Uterine synechiae are adhesive processes that affect the 
uterine corpus (intrauterine synechiae, or IUS) or the uterine 
cervix (cervical synechiae). In this chapter, we shall address 
only intracavitary pathologic adhesions, whereas the treatment 
of cervical adhesions will be dealt with in chapter ‘Endocervical 
Lesions’.

IUS are fibrous adhesions forming between the inner walls 
of the uterine cavity, which lead to a reduced volume and 
deformation, and ultimately to a complete obliteration of the 
cavum. 

They are classified as primary when forming ‘ex novo,’ and as 
secondary when recurring at sites where adhesiolysis has been 
performed. 

Intrauterine synechiae are frequently detected in patients with 
a prior history of procedures involving the use of gynecological 
instruments both for diagnostic and therapeutic purposes, 
or with an intracavitary trauma precipitating the formation of 
scars in the endometrium and its basal membrane, resulting in 

approximation and subsequent fusion of myometrial surfaces 
of opposing uterine walls (e.g., after prior elective abortions,
postabortion or postpartum revisions of the uterine cavity). 

Intrauterine synechiae are a major long-term complication of 
resectoscopic surgery, and the rate by which they are found 
to develop depends mainly on the type of surgical procedure 
– being particularly high in the case of metroplasty, myomec-
tomy, and endometrial ablations.

Less frequently, an IUS may occur secondary to infection (e.g., 
genital tuberculosis, endometritis or previous septic abortions) 
or a Mullerian anomaly, since women with congenital uterine 
anomalies have a higher risk of recurrent pregnancy loss, and 
are more frequently prone to undergo examinations of the 
uterine cavity involving the use of gynecological instruments. 

In addition, a predisposition to form synechiae seems to be 
linked to individual factors, such as age, nutritional status, and 
the concomitance of other diseases or infectious processes.

linical ppearance 
The symptomatology is closely related to the nature, extent, 
location and anatomical site of the IUS.

In many cases, IUS remain asymptomatic. Yet, when 
they become clinically manifest, the symptoms mainly 
present as common menstrual disorders associated with 
cryptomenorrhea which may lead to hypomenorrhea and 
amenorrhea occurring in 50–70% of cases. 

Synechiae that partially or completely obliterate the cervical 
canal may also induce cyclical pelvic (postmenstrual) pain, 
and/or secondary dysmenorrhea. Moreover, they may also lead 
to the formation of a hematometra. 

A confirmed diagnosis of IUS can be associated with infertility – 
due to obstruction of the tubal ostia, insufficient or inadequate 
endometrial surface area, or a mechanical obstruction of the 
cervical canal. 

In addition, mild or moderate synechiae may be associated 
with recurrent abortions: partial obliteration of the uterine cavity 
and lack of sufficient endometrial surface, imperative for both 
implantation and development of the placenta, may be the 
underlying cause of this phenomenon.

However, the severity of symptoms is not necessarily 
correlated with an extension of the intrauterine pathology.

11
Chapter
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re ysteroscopic Dia nosis

� Hysterosalpingography (HSG): prior to a more wide-
spread use of hysteroscopy, HSG constituted the first-
line diagnostic modality for intrauterine synechiae. Using 
HSG, the presence of synechiae manifests itself as filling 
defects and irregularly shaped gaps in images, with clear 
margins and of homogeneous opacity (Fig. 1). In cases of 
severe synechiae, the uterine cavity appears distorted and 
reduced, and the tubes may be found to be occluded.
As compared to hysteroscopy, HSG offers a diagnostic 
sensitivity of 75–81 , a specificity of 80 , and a predic-
tive value of 50%. This high percentage of false-positive 
findings, however, limits its use.

� Transvaginal Sonography (TVS): diagnosis of IUS via 
TVS is not always readily achieved, and is based on 
the visualization of hyperechoic areas that cause a dis-
continuity in the endometrial echopattern (Fig.  2). Such 
findings, however, are not pathognomonic of intrauterine 
synechiae.
In patients with severe IUS, transvaginal sonography 
detects an increased endometrial thickness and focal or 
multiple gaps in the endometrial echopattern, frequently 

shown as hyperechoic bridges at sites of fibrosis. In some 
cases, one may encounter, between the fibrotic bridges, 
anechoic cyst-like areas, which correspond to collections 
of blood in areas where endometrial function has been 
preserved. 

� Sonohysterography (SHG): the diagnosis of suspected 
IUS is prone to difficulties associated with the filling of the 
cavity, or the presence of hyperechoic areas which alter-
nate due to the anechogenic property of isotonic saline. 
SHG has a diagnostic sensitivity of 75% and a positive 
predictive value of 43%, which is roughly comparable to 
HSG.

� Three-dimensional Ultrasound Imaging (3D  US): 
three-dimensional ultrasound is increasingly gaining in 
acceptance as a modality for evaluation of intrauterine 
synechiae, with a sensitivity of 87  and a specificity of 
45 , significantly better than those of TVS and SHG.

� Magnetic Resonance Imaging (MRI): magnetic resonance
imaging is generally not used in the diagnosis of IUS.

1 Hysterosalpin o rap y  Intrauterine synechiae. From the radiological 
point of view, intrauterine synechiae appear as polymorphic foci 

that are clearly demarcated from a radiopaque center, occasionally 
being peripheral, and which are visible as a ‘minus’ on the fundus or on 
a wall ( ), and which in other cases may appear as a small ‘island’ (B).

B

2 rans a inal ltrasound  longitudinal intrauterine synechiae ( ) and 
transverse synechiae (B).

B
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Hysteroscopic Dia nosis 
Hysteroscopy – allowing a direct visualization of the uterine 
cavity – is the gold standard in the diagnosis of intrauterine 
synechiae and should, wherever possible, be the method of 
first choice.

Hysteroscopy, in fact, enables to evaluate the following typical 
features of intrauterine synechiae:

� Number
� Location (central or marginal): central synechiae appear 

as columnar-shaped bands with flared ends attached to 
opposing walls of the uterine cavity; marginal synechiae 
appear rather as falciform bands obscuring the uterine 
wall partially, and giving the cavity an asymmetrical shape 
(Fig. 3).

� Extension (mild, moderate or severe): if the synechiae 
almost completely obliterate the cavity, it appears 
cramped and assumes a tubular shape. In cases of 
Asherman syndrome (defined as the presence of severe 
synechiae associated with pain symptoms and changes in 
menstrual patterns), only fibrous tissue is seen, with small 
irregular endometrial bridges interlaced into it (Fig. 4).

� Structure and consistency: subject to the predominant 
component (mucosal, muscular, or fibrous) IUS appear 
as fibrous adhesion bands, dense or filmy, with clear 
or irregular margins. Endometrial synechiae appearing 
similar to the surrounding healthy endometrium, are 
delicate, laminary, avascular and lack a specific structure  
myofibrous synechiae have an axis of muscular tissue 
covered by a thin endometrial lining that exhibits numerous 
glandular outlets; those composed primarily of connective 
tissue appear in sharp contrast to the surrounding healthy 
endometrium: white and translucent, rather dense, 
irregularly shaped and avascular, and in a histological 
section of such a biopsy sample, one may also encounter 
atrophic endometrial cells or fibroblasts (Fig. 5). 

3 Central intrauterine synechiae ( ) and those of marginal location 
( D) viewed under ysteroscopic e a ination using a liquid 

distension medium.

B

DC

4 Asherman’s syndrome viewed under ysteroscopic e a ination
using a liquid distension medium. Note the narrow spaces 

presenting with an irregular tubular shape and the obvious obstruction 
of the uterine cavity. The synechiae almost completely occupy the 
uterine cavity, and appear as more or less dense fibrotic tissue, with 
small irregular endometrial bridges (arrow) typically interlaced into it.

B

5 Endometrial intrauterine synechiae ( ) of myofibrous (B) and fibrous (C) type under ysteroscopic e a ination using a liquid distension medium. 

B C
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lassification
The classification of IUS allows to establish a prognosis that is 
closely correlated to the severity of the disease; several differ-
ent classification systems have been proposed, all based on 
hysteroscopic findings used to evaluate the typical character-
istics of synechiae. 

To date, there is no comparative analysis available on the scor-
ing systems published so far, which is way no classification 
system is universally accepted.

The most widely used system is that of March and Israel (1978), 
who subdivide IUS according to extension: mild, moderate or 
severe (Table I).

Another classification, certainly more detailed but difficult 
to use in clinical practice, is that of the European Society of 
Hysteroscopy, which considers the nature and consistency of 
the IUS (Table II). 

A more recent classification system includes, in addition to 
the characteristics of intrauterine synechiae, the patient’s 
gynecological and obstetric history (Table III): a score from 0 to 
4 (level 1, mild) signifies an excellent prognosis, while a score 
from 5 to 10 (level 2, moderate) gives a favorable prognosis, 
and a score from 11 to 22 (level 3, severe) is consistent with 

a poor prognosis. The inherent limitation of this classification 
system is that it has been validated on a relatively small 
number of patients only.

The research group of Nasr et al. (2000) developed an innova-
tive clinicohysteroscopic scoring system for uterine synechia 
(Table IV). It appears to be more exhaustive than those intro-
duced so far because the system not only includes hystero-
scopic findings, but also the patient’s clinical symptoms (men-
strual pattern and reproductive performance), and finally, it 
provides a predictive correlation.

In this new classification system, greater emphasis is placed 
on the type of adhesions and the degree to which the tubal 
ostia can be visualized. Adhesions are classified as ‘filmy’, 
‘dense’ and ‘tubular cavity‘. The latter is linked to the severest 
form of adhesions which grossly distort the morphology of the 
entire cavity and obliterate both tubal ostia.

Moreover, the classification system of Nasr et al. includes isth-
mic fibrosis as a separate entity because it can generate both 
pain and amenorrhea, even if the rest of the uterine cavity is 
free of adhesions.

a le I  The classification system of March CM and Israel R (1978).

lasses Hysteroscopic indin s

ild

� Less than one quarter of the uterine cavity is involved;
� Subtle or transparent synechiae;
� Areas of tubal ostia and the superior portion of the fundus 

minimally affected or unaffected.

oderate

� From one to three-quarters of the uterine cavity affected;
� No agglutination of uterine walls, only synechiae;
� Areas of tubal ostia and superior portion of fundus only 

partially occluded.

Severe

� More than three quarters of the uterine cavity is involved 
(Asherman Syndrome); 

� Agglutination of uterine walls and thick bands;
� Areas of tubal ostia and upper portion of uterine cavity occluded.

a le II  Classification of the European Society of Hysteroscopy (1995).

ype indin s

ype I � Subtle or velamentous synechiae 

ype II � Single fibrous synechiae

ype IIa � Obliterating isthmic synechiae, normal uterine cavity

ype III � Multiple fibrous synechiae  frequent obliteration of one of 
the tubal recesses

ype IIIa � Extensive involvement of uterine walls

ype III � Combination of type III and type IIIa

ype I � Extensive fibrous synechiae, with fusion of the uterine 
cavity and frequent obliteration of both tubal recesses

a le III  Classification system that includes, in addition to the 
characteristics of intrauterine synechiae, the gynecological and 
obstetric history of the patient.
Total score: 0 to 4 (grade 1, li t): excellent prognosis;
total score:  5 to 10 (grade 2, oderate): favorable prognosis;
total score: 11 to 22 (grade 3, severe): severe prognosis.

core indin s

2 Isthmic synechia

1
2

iscous synec ia
� Few
� Many (> 50% of the cavity)

2
4

Dense synechia
� Single band
� Multiple bands

0
2
4

10

u al ostia
� Both visible
� Just 1 visible
� Neither visible
� Tubular cavity

0
4
8

enstrual pattern
� Normal
� Hypomenorrhea
� Amenorrhea

0
2
4

Reproducti e ana nesis
� Good obstetric history
� Recurrent abortions
� Infertility

a le I  A clinico-hysteroscopic scoring system of intrauterine 
adhesions (Nasr et al., 2000). 
Score of 0–4: ild (good prognosis).
Score of 5–10: oderate (fair prognosis).
Score of 11–22: severe (poor prognosis).

core

Hysteroscopic indin s

Ist ic fi rosis 2

il y ad esions � Few
� Excessive (i.e., > 50% of the cavity)

1
2

Dense ad esions � Single band
� Multiple bands (i.e., > 50% of the cavity)

2
4

u al ostiu
� Both visualized
� Only one visualized
� Both not visualized

0
2
4

u ular ca ity (sound less than 6) 10

enstrual pattern
� Normal
� Hypomenorrhea
� Amenorrhea

0
4
8

Reproducti e 
perfor ance

� Good obstetric history
� Recurrent pregnancy loss
� Infertility

0
2
4
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Treatment 
The treatment of IUS should be considered only in the 
presence of signs and symptoms such as pain, menstrual 
irregularities, infertility or recurring pregnancy loss.

The primary objective of treatment is to restore a normal shape 
and volume of the uterine cavity, allowing visualization of the 
tubal ostia.

The secondary purpose is to resolve the associated symptoms, 
while at the same time preventing the recurrence of synechiae, 
and promoting the regeneration of scar tissue within the 
endometrium.

The treatment for intrauterine synechiae is generally hystero-
scopic, performed in an outpatient setting, using miniaturized 
instruments, or may also involve the use of a classic resecto-
scope in the operating theater.

The recent introduction of a  r ipolar office resectoscope 
(KARL STORZ, Germany) and tissue removal devices (TRDs) 
offer new therapeutic options for both ambulatory and inpatient 
treatment of intrauterine synechiae.

During lysis of severe synechiae, perioperative surveillance by 
use of ultrasound is highly recommended on account of the 
high risk of uterine perforation.

reat ent sin  iniaturi ed Instru ents
In general, the lysis of filmy and more central synechiae should 
be performed first, as they are more easily distinguishable  
dense synechiae and those of marginal location are more 
difficult to identify, and their treatment is in fact associated with 
an increased risk of uterine perforation.

Synechiae of a rather thin or filmy consistency can be lysed 
‘bluntly’ by gently tearing them down with the distal tip of 

the hysteroscope moved in a lateral direction. The median, 
avascular portion of the synechia is generally lysed, and both 
ends retract into the thickness of the wall, leaving behind only 
two small residual hyperemic areas found on opposing walls of 
the anterior and posterior uterine cavity.

Lysis of moderate synechiae requires the use of 5-Fr 
hysteroscopic scissors or forceps. Scissors are used to 

B

6 d esiolysis of a oderate intrauterine 
synec ia usin  - r lunt scissors  The 

synechia should be resected in the midline.

7 Hysteroscopic ie  of ultiple intraca itary synec iae ( ). A bipolar electrode (KARL STORZ, Germany) is used for synechiolysis of
moderate marginal ( D  and severe central ( ) adhesions.

B C

D
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gradually transect fibrous bridges (Fig. 6). The absence of nerve 
endings or blood vessels in fibrous tissue allows to perform 
lysis without causing pain or bleeding, which otherwise would 
impede vision and obstruct a free maneuvering of instruments. 
The major advantage of scissors is their extreme delicacy. 

Severe synechiae may be treated using 5-Fr bipolar electrodes, 
always cutting at the level of the avascular median plane of the 
synechia (Fig. 7). The use of modern bipolar electrodes, which 
have a limited surface of exposure to the current, inherently 
reduces the risk of iatrogenic thermal damage to adjacent 
healthy endometrium. Another advantage of electrosurgical 
systems over hysteroscopic scissors is, that they may also 
be used for cutting and coagulation, thus yielding a better 
outcome in terms of hemostatic control.

In patients with severe adhesion syndrome where intracavitary 
anatomy is completely altered by adhesions, hysteroscopic 
lysis is achieved using various operative techniques. The com-
mon objective of these techniques is to re-establish a ‘pear-
shaped’ cavity by merging all residual adhesion-related endo-
metrial microcavities and to restore patency of both tubal ostia.

Given a facility infrastructure where both hysteroscopic instru-
mentation and ultrasound equipment are available, adhesio-
lysis in most cases can be performed in an outpatient set-
ting. The surgical procedure usually begins with transvaginal 
sonography to localize the unobliterated endometrial microcav-

ities (ultrasound target sites) which are then merged with each 
other. In more severe cases, bladder filling is recommended 
because this allows concomitant transabdominal ultrasound to 
be used for monitoring purposes throughout the hysteroscopic 
procedure.

Once the residual cavity is identified and the hysteroscope is 
introduced, lysis of the synechiae with 5 Fr scissors is started 
in the midline, and then carried as far as approx. 1   cm from 
the myometrial fundus. In case of severe adhesions, electro-
surgical synechiolysis is performed under ultrasound guidance 
(Fig.  8).

In cases where the tubal ostia cannot be clearly identified once 
all of the central adhesions have been lysed, an 8 or 10   Fr 
catheter with an inflatable/ infusable silicone balloon at its 
distal end is inserted. Dilation of the uterine cavity is performed 
under ultrasound guidance, followed by hysteroscopic adhe-
siolysis in both cornual areas.

To prevent adhesion recurrence in the long term, once patency 
of the uterine cavity has been restored using the above tech-
nique, it is recommended to place an IUD or a Word catheter, 
which is left in situ for 1–3 months to provide a longer last-
ing dilation and maintenance of the cavity. In cases where a 
Word catheter is used, retrieval is performed in an ambulatory 
hysteroscopic setting once the balloon has been collapsed by 
simple perforation (Fig. 9).

B C

D

8 Hysteroscopic treat ent of s er an s 
syndro e in a patient with a previous 

history of uterine artery embolization for left 
cornual pregnancy. 
The hysteroscopic examination reveals a 
severe adhesion syndrome and a tiny hollow 
space harboring necrotic material left over 
from the embolization procedure ( ).
A 5 Fr grasping forceps (KARL STORZ, 
Germany) is rotated on-axis (jaws open) to 
enlarge the hollow in both transverse and 
antero-posterior planes (B).
Subsequently, the hysteroscope is advanced 
by a few millimeters for synechiolysis until 
the left cornual region is identified. Using 5 Fr 
scissors (KARL STORZ, Germany) all areas 
of fibrotic tissue (C) are removed to expose 
the left tubal ostium (D). Likewise, the fibrotic 
tissue overlying the uterine fundus is removed 
from left to right until the right cornual region 
and ipsilateral tubal ostium are visualized ( ). 
Final aspect of the entire cavity after comple-
tion of synechiolysis ( ).

B C

9 Following completion of synechiolysis (see 
i  ), a Word catheter is inserted under 

hysteroscopic control ( ) and filled with 2.5 mL
of saline solution (B).
Final aspect of the uterine cavity after retrieval 
of the Word balloon catheter, two months after 
placement (C).  



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract158

With another technique using bipolar electrosurgery, good out-
comes have been achieved in the treatment of severe adhesion 
syndrome. Multiple longitudinal incisions are made with a bipo-
lar electrode at a depth of approx. 4 mm in the fibrotic tissue 

overlying the uterine wall. The incisions start from the fundus 
and are extended to the isthmic region. This type of treatment 
is also capable of stimulating endometrial regeneration as well 
as restoring uterine morphology.

Resectoscopic reat ent
After accurate identification of synechiae and evaluation of 
the topographical relationships with the uterine walls by purely 
mechanical use of a ‘cold loop’ electrode, resection is car-
ried along the midline of the synechiae, now with electric cur-
rent switched on. In case of central IUS, these are resected 
with a straight loop which is continuously advanced from the 
resectosope sheath, as in metroplasty. Constant surveillance 
involving a measurement of the distance from the uterine 
walls is imperative, given the inherent risks of this maneuver. 
For marginal synechiae, the instrument commonly used is the 
pointed cutting loop. Engaging the synechia from posteriorly, 
the loop is kept at a safe distance from the uterine walls, there-
by reducing the risk of inadvertent damage to adjacent struc-
tures. Resection, in this case, is performed while retracting the 
loop toward the scope. It may also be useful to apply the point-
ed cutting loop in a purely mechanical way, both to restore and 
preserve integrity of the tubal ostia obliterated by synechiae, 
without causing direct or indirect electrosurgical damage. 

In case, resection of the synechia is carried below or above the 
midline, with involvement of the underlying muscular plane, but 
not affecting the area of fibromuscular fusion, bleeding may 
occur, leading to impaired hysteroscopic vision. 

In cases of severe adhesion syndrome, 6–8 incisions can be 
made 4-mm in depth with a pointed cutting loop along the 
uterine walls, starting from the fundus and extending up to the 
isthmus. 

Recently, the hysteroscopic operative treatment for severe 
adhesion syndrome has been markedly facilitated by the intro-
duction of a new  r ipolar office resectoscope, which 
allows to adopt the classic resectoscopic technique while at 
the same time applying gentle and precise surgical maneuvers 
that are essential to a minimally invasive approach ( i  ).

d esiolysis it  a issue Re o al De ice RD
In selected cases, the use of a Tissue Removal Device (TRD) 
can be a valid treatment option for synechiae. Once the TRD is 
inserted in the uterine cavity and the synechiae have been lo-
calized meticulously, they can be rapidly lysed and removed by 

using the TRD’s unique cutting and aspiration function, which 
also provides for a clear view of the uterine cavity throughout 
the procedure (Figs. 11, 12).

B C

D
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10 D ultrasound ( ) and ysteroscopic i a e
(B) demonstrating a double band of intra-

cavitary synechiae attaching to the right lateral 
wall (red arrows) and covering an intramural 
submucous myoma (white arrow) of the uterine 
fundus. Synechiolysis of the double band is 
accomplished with a loop electrode connected 
to a 15 Fr bipolar office resectoscope (KARL 
STORZ, Germany) (C). In a next step, the pro-
truding portion of the fundal myoma is identified 
( ype  of O classification) (D). Scissors and 
grasping forceps (5 Fr) are used to identify the 
cleavage plane of the myoma ( ). A ‘cold’ 
hooked loop is used to tear down connective 
bridges by which the myoma adheres to the 
pseudocapsule ( ). Once the myoma has been 
enucleated, it is resected using the classical 
slicing technique with a standard electrosurgical 
cutting loop ( ). Final hysteroscopic aspect of 
the hollow space left behind (H). 3D ultrasound 
imaging confirms the normal appearance of the 
uterine cavity, free of endouterine lesions (I). 
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11 Hysteroscopic ie  of fil y intrauterine 
synechia of the right lateral wall ( ). Lysis of 

the synechia is performed using the Intrauterine 
Bigatti Shaver (IBS; KARL STORZ, Germany) (B) 
until the right tubal ostium is fully visualized (C).

B C

12 Hysteroscopic ie  of inor intrauterine 
fi rotic synec ia obscuring the right tubal 

ostium ( ). Lysis of the synechia is performed 
using the Intrauterine Bigatti Shaver (IBS;
KARL STORZ, Germany) (B) until the right tubal 
ostium is fully visualized (C).

re ention 
The recurrence rate after hysteroscopic adhesiolysis is related 
to the extent of any preexisting lesions: 48% in severe cases; 
26% in moderate cases; nearly zero in cases of mild synechiae. 
This correlation has led to the use of postoperative preventive 
measures.

In recent years, various strategies have been employed for the 
prevention of synechia recurrence: first of all, a good surgical 
practice and technique, that minimizes trauma to the endome-
trium and spares healthy myometrium surrounding the lesion 
to be removed, not only avoiding manipulation of the cervix, 
but also limiting, to the maximum extent possible, the use of 
electrical current, particularly during removal of myomas with a 
large intramural component.

However, the only true prophylaxis for recurrent synechiae 
seems to be the hysteroscopic ‘second look’ procedure 
performed within 1 month after surgery, after the end of the 
next menstrual cycle, which should permit to evaluate the 
normalization of the uterine cavity, along with the option of an 
immediate lysis of any small remnants of synechiae. 

It has not been demonstrated that antibiotic prophylaxis or 
endometrial preoperative pharmacological preparation with 
GnRH agonists reduces the frequency of intrauterine synechiae. 

Based on the idea that separation of the endometrial layers af-
ter hysteroscopic surgery should help prevent the formation or 
recurrence of adhesions and promote physiologic endometrial 
regeneration, several barrier methods such as the placement 
of an IUD or a Foley catheter or intrauterine balloon (IUB) have 
been evaluated in the literature.

In 2003, a randomized study conducted by our group demon-
strated the use of hyaluronic acid gel – applied in the uterine 
cavity after completion of hysteroscopic synaechiolysis –  to 
be capable of reducing both recurrence rate and severity of 

intrauterine synechiae. The gel is injected under hysteroscopic 
guidance, and the procedure is considered complete once the 
gel has completely replaced the distension liquid, filling the 
entire cavity, from the internal uterine ostium to the tubal ostia  
(Fig. 13). 

In 2011, our group evaluated the effectiveness of a new gel 
based on carboxymethyl cellulose, not only for the prevention 
of ‘de novo’ intrauterine synechiae, but also of cervical 
stenoses that my occur after cervical dilation which is always 
required for hysteroscopic surgery. Regarding the experimental 
results from 2003, the application technique for the gel has 
been slightly modified: at the end of the surgical procedure, the 
gel is applied, under hysteroscopic guidance, not only in the 
entire uterine cavity, but throughout the cervical canal, up to 
the external uterine ostium. 

Through a systematic review of the literature, in 2016, our team 
compared various types of commercially available barrier gels 
and assessed them regarding their properties to act as a bar-
rier against adhesion formation.

13 Hysteroscopic ad inistration of yaluronic acid- ased arrier el
(MateRegen® Gel, BioRegen Biomedical Co., Changzhou, PRC) 

into the uterine cavity ( ). The barrier gel is applied through the inflow 
channel of the hysteroscope once the outflow channel has been 
blocked (B). 

B
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lternati e Hysteroscopic- uided reat ent ptions
According to literature, extensive research is currently under-
taken to develop alternative modalities which are suited to 
stimulate the regeneration of endometrial tissue in patients with 
severe intrauterine adhesion syndrome.

Research activity is gaining momentum in the field of regenera-
tive medicine regarding the use of stem cells (SCs) and plate-
let-rich plasma (PRP).

In particular, regarding SCs, it has been shown that transplan-
tation of autologous SCs into the uterine cavity reduces fibrotic 
areas, increases the number of endometrial glands, stimulates 
angiogenesis, and lastly promotes an overall increase in endo-
metrial thickness.

Currently, the application of SCs has been performed by instil-
lation with an oocyte pick-up needle at subendometrial level, 
delivered through the posterior vaginal fornix or by hystero-
scopic infusion into the uterine cavity using an intrauterine 
insemination (IUI) catheter. 

The application of PRP in the uterine cavity containing supra-
physiological quantities of growth factors has been found to act 
as a regenerative stimulus that promotes repair of tissues with 
low healing potential. Regarding the intrauterine delivery of PRP 
by hysteroscopic infusion using an IUI catheter, recent stud-
ies have also evaluated the hysteroscopic instillation of PRP at 
subendometrial level using an oocyte pick-up needle (Fig. 14).

B

14 rans a inal ysteroscopic instillation of 
platelet-ric  plas a (PLP) into the uterine 

cavity after intracavitary synechiolysis surgery.
Following insertion of an IUI catheter in the 
operative channel of the TROPHYSCOPE® 

(KARL STORZ, Germany), the PRP is gently 
administrated.
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Isthmoceles – Caesarean Delivery Scar Defects
Definition and tiolo y
The term ‘isthmocele’ is used to define a characteristic semi-
diverticular anomaly of the anterior isthmic wall, occurring as 
an anatomic-functional sequela of one or more caesarean 
sections, or, as noted recently, a myomectomy performed at 
the level of the anterior isthmic tract (Fig. 1). The isthmocele 
generally appears as an interruption of the cervical plication, or 
a sort of pocket covered with a smooth mucosa, that is thin 
and translucent, surrounded by a rich ectatic vascularization.

In recent years, particular attention has been given to this 
pathological condition, due to the increase in the number 
of caesarean sections around the world, and the increasing 
number of women who are referred to a gynecologist familiar 
with symptomatologies related to this condition. The estimated 
prevalence of isthmoceles is quite divergent, and not always 
consistent among different authors, varying between 7  and 
20  of women with abnormal uterine bleeding who have 
previously undergone a caesarean section. 

Since the isthmocele is a pathological condition that is recently 
under study, its etiopathogenesis is still poorly understood, 
so it is highly appropriate here to provide a brief survey on the 
anatomical aspects of the uterine isthmus.

The uterine isthmus is located between the uterine body and 
cervix, and is 5–8 mm in length. The top is bordered by the 
isthmic orifice, which marks the junction from the uterine 
cavity to the internal uterine ostium, a landmark that marks the 
passage into the cervical canal. It has a muscular-connective 
structure, with a predominant component of connective tissue, 
and a lesser muscular component characterized by irregularly 
arranged fibers maintaining a close functional interplay. In 
pregnancy, the isthmus expands and forms the inferior uterine 
segment. In the period following a caesarean section, the 
healing process at the isthmus is characterized by a mainly 
fibroblastic reaction, during which scar tissue is formed at the 
expense of the muscular component, in addition to in toto
contraction of the uterus. In fact, the hysterorraphy shrinks 

after a few days from an initial length of about 7 cm to about 
1.5 cm as a result of puerperal involution of the uterus. The 
dehiscence of the hysterotomy scar, in most cases, occurs a 
few months after surgery, or more rarely, after a few years.

Various hypotheses have been advanced, but the etiopatho-
genesis of the isthmocele is yet only poorly understood. 
Fabres et al. (2005) hypothesized that susceptibility to 
developing an isthmocele may increase owing to concurrent 
use of non-absorbable sutures triggering a pronounced fibrotic 
reaction, as well as due to suturing techniques that are prone 
to induce ischemia at the level of the uterine wall. Hayakawa 
et al. (2006) in fact reported, that a hysterorraphy performed 
with a continuous suture is associated with an increased 
risk of subsequent scar dehiscence, as compared to that 
using multiple stitch sutures, since the former has a stronger 
vasoconstricting effect on the tissue. Yazicioglu et al. (2006) 
instead investigated whether uterine wall partial thickness 
sutures play a contributing role in etiopathogenesis, regard-
less of the degree of ischemia the tissue undergoes during 
hysterorraphy. The authors found out that suturing techniques 
excluding the endometrial layer are prone to a greater risk of 
incomplete healing of the hysterotomy incision and, therefore, 
of subsequent dehiscence.

Apart from the surgical technique, additional factors have 
been found to significantly contribute to the pathogenesis of 
isthmoceles, in particular the various fibrotic reactions induced 
by the suture material applied, defective fibroblast proliferation 
during scarring, e.g., due to hypercortisolism (physiological, 
during pregnancy), the presence of a chronic inflammatory 
condition, a surgical site infection, or a specific texture of 
myometrial fibers, along with a narrowed inferior uterine 
portion. 

Furthermore, uterine retroversion and a history of multiple 
caesarean sections are considered major risk factors. Recent 
studies have in fact shown that the dimensions of the pouch of 
the isthmocele, its depth and length, are larger in women with 
a retroverted uterus, and in those who had multiple caesarean 
deliveries. 

The inherent elevated tension in the inferior segment of a retro-
verted uterus by forces of traction has been found to account 
for a reduction of vascular perfusion, in turn leading to impaired 
wound healing in the area of the caesarean section scar. 

In case of multiple caesarean deliveries, the inferior uterine 
segment may gradually develop into a weak spot, associated 
with an elevated risk of forming a hysterorraphy-related scar 
defect. Apart from that, it has been demonstrated that the 
thickness of the myometrial uterine isthmus decreases with an 
increase in the number of caesarean deliveries. 

The timing of caesarean section is considered another risk 
factor for isthmocele formation. Indeed, recent studies have 
shown that a caesarean section performed during advanced 
labor is associated with an increased risk of healing defects 
developing in the hysterotomy scar.

1 c e atic dia ra  of a sagittal scan of the uterus, showing the 
anterior wall of the isthmus, a pouch-like dilatation related to an 

isthmocele (I).
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Clinical Appearance 
The most frequent symptom suggesting the presence of an 
isthmocele is Postmenstrual Abnormal Uterine Bleeding,
(PAUB): blood discharges that are dark red in color, pres-
ent from 2 to 15 days after termination of the physiological 
menstrual flow, and which are often malodorous, and mixed 
with mucus. 

It has been estimated that 82.6  of women with PAUB and 
a history of Caesarean deliveries are affected by isthmoceles, 
diagnosed via transvaginal pelvic ultrasound. This rate has 
been found to be higher if the diagnosis is made by hysterosal-
pingography.

Less-specific symptoms typically include pelvic pain in the 
suprapubic area, as well as menorrhagia, dysmenorrhea, 
dyspareunia, and postcoital spotting. 

The isthmocele may account for a few complications, such as 
secondary infertility, endocervicitis, endometritis, Caesarean 
scar ectopic pregnancy, abnormal placental implantation 
(placenta previa and/or accreta), vesicouterine fistula formation, 
or dislocation and/or incarcerated intrauterine devices. Re-
cently, an anecdotal report in the literature mentioned the case 
of an intermediate trophoblast lesion found in the pouch of an 
isthmocele, in a woman with abnormal uterine bleeding and a 
pelvic mass at the anterior uterine wall. 

In more than 80  of cases, the symptomatology is observed 
in the first six months after caesarean delivery  yet, in some 
cases, the occurrence of an isthmocele remains asymptomatic.

Morris (1995), published the results of a study assessing the 
histopathological changes within the Caesarean scar in a series 
of 71 specimens, collected from patients with a history of 
Caesarean delivery via hysterotomy, and lastly, hysterectomy. 
A correlation of symptoms observed prior to hysterectomy has 
suggested three possible pathogenetic mechanisms under-
lying the findings related to isthmocele formation:

The menstrual symptomatology correlated to the isthmocele 
has been further investigated distinguishing between factors 
of anatomic-pathological and function-related significance. In 
fact, at the entry site of the ‘niche,’ a sphincter-like mechanism 
may contribute to a gradual expansion of the diverticulum 
serving as a receptacle for menstrual blood, and for the blood 
collecting in situ. The discharge of blood in situ seems to 
be due to an abundant vascularity, chronic inflammation, 
and iatrogenic adenomyosis. The isthmocele acts as a 
reservoir for menstrual blood and mucus, which is partially 
discharged sporadically during the postmenstrual phase. In 
most cases, emptying of the reservoir remains incomplete, 
due to decreased uterine contractility in this region, leading 
to accumulation of dense material at the bottom of the 
diverticulum, assuming the shape of a pouch. Distension of 
the pouch may then elicit pelvic pain in the suprapubic area, 
occuring spontaneously or experienced during bimanual 
examination of vagina and uterus. 

The residual menstrual blood accumulating in the pouch 
along with that produced in situ. The combined blood also 
undergoes organoleptic changes and intermingles with the 
mucus, forming an ideal breeding ground for bacterial growth, 
propelling the development of malodorous blood metabolites 
and inducing a postmenstrual chronic inflammatory condition. 

The local inflammatory process may adversely affect both 
the endocervical and endometrial mucosa, and may account 
for secondary infertility. In fact, the chronic inflammation of 
the endocervical mucosa and concomitant presence of blood 
at the cervix alters the properties of cervical mucus in the 
periovulatory period, which may prevent the spermatozoa from 
passing into the channel itself. Moreover, the residual blood 
may drain from the pouch into the uterine cavity, especially 
if the uterus is retroverted, this may trigger a silent course of 
endometritis, which is known to be a limiting factor for embryo 
implantation. 

Finally, in the case of assisted reproduction techniques, 
the presence of an isthmocele can interfere with the proper 
positioning of the catheter introduced for embryo transfer. 

� A congested endometrial lining above the scar recess 
(61  ), or small polyps (16 ) at scar level, may have 
contributed to metrorrhagia and postmenstrual abnormal 
uterine bleeding

� Lymphocytic infiltration with capillary dilation (65 ) and 
the distortion of the lower uterine segment (75 ) may 
also contribute to the onset of chronic pelvic pain and 
dyspareunia

� and, iatrogenic adenomyosis (28 ) at the site of the 
hysterotomy scar may also account for dysmenorrhea.
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re ysteroscopic Dia nosis
Transvaginal Sonography (TVS): transvaginal ultrasound is 
the diagnostic modality of choice for assessing the presence of 
an isthmocele. The procedure should be scheduled during an 
episode of postmenstrual bleeding, or a few days after the end 
of regular menses. The area of the isthmocele normally appears 
anechoic, and shaped like an isosceles triangle, with the apex 
placed at the anterior wall of the isthmus and the base in line 
with the posterior wall of the cervical canal (Fig. 2).

In most patients, the anechoic area appears at the anterolateral 
left isthmic region, since hysterotomies are performed mainly 
on the left, as a consequence of the right lateroversion of the 
pregnant uterus. 

Currently, there is no universally accepted ultrasound classi-
fication system for the isthmocele. 

Ofili- e ovi et al. (2008) published a scoring system that is 
based on the so-called ‘height ratio’ of the isthmocele. For this 
purpose, the distance between the uterine Caesarean section 
scar and the uterine fundus was measured in the longitudinal 
plane. The ‘height ratio’ was defined as the ratio of this distance 
to the entire length of the uterine cavity, from the internal os to 
the fundus. The scoring system provides an ultrasound-based 
assessment of the isthmocele related to its location:

Other authors have calculated the thickness of the myome-
trial wall at the level of the isthmocele, to compare this with 

the thickness of the surrounding healthy myometrium. In 
particular, the degree of myometrial thinning at the isthmocele 
pouch, defined as the ‘deficiency ratio  is expressed as the 
ratio of myometrial thickness at the depth of the scar to the 
thickness of the adjacent normal myometrium measured in the 
longitudinal section. A loss of over 50  of myometrium at the 
isthmocele is classified as a severe deficiency.

Various authors have proposed an ultrasound-based classi-
fication of the isthmocele by calculating the area of the triangle, 
using the formula, 0.5 x base x height, where its height is 
represented by the depth of the diverticulum (distance between  
base and apex of the triangular recess), while the base of the 
triangle is constituted by its width (the greater length of the 
anechoic area along the cervico-isthmic canal), as measured in 
the longitudinal section. There are three grades of isthmocele:

Sonohysterography (SHG): identification and measurement 
of the isthmocele are facilitated by this modality. Sonohystero-
graphy, in fact, allows a more accurate visualization of edges 
and the morphological features of the lesion. The infusion of 
saline solution, moreover, owing to its ‘washing’ effect on the 
diverticulum, clearing the blood mixed with accumulated dense 
mucus, prevents the real dimensions of the isthmic pouch from 
being underestimated (Fig. 2).

� Height ratio = 1: isthmocele located at the level of the 
internal uterine ostium

� Height ratio < 1: isthmocele superior to the level of the 
internal uterine ostium

� Grade 1: area  15 mm
� Grade 2: 16 mm   area  25 mm
� Grade 3: area  25 mm

Sonohysterography may be used effectively in evaluating the 
free muscular margin prior to a resectoscopic repair of the 
isthmocele and aims at shaping a treatment plan that allows 
to adapt the resection margins of the pouch to the thickness of 
its bottom.

Three-Dimensional Ultrasound Imaging (3D US): this 
modality allows for a more accurate definition of the 
relationship between the parietal lesion, the cervical canal and 
any potential involvement of the vesicouterine space (Fig. 3).

2 ltrasound and sono ystero rap ic i a es 
of a voluminous isthmocele. The sagittal 

transabdominal scan of the uterus (A) shows a 
voluminous anechoic area that interrupts the 

continuity of the anterior wall of the isthmus 
and which communicates with the lumen of 
the cervical canal  the sagittal scan of the 
uterus under 2D transvaginal ultrasound (B), 

even better than SHG, (C) allows a better 
definition of the features of an isthmocele 
(dimensions, distance from the external uterine 
ostium and external myometrial margin).

CBA

Hysterosalpingography (HSG): under hysterosalpingographic 
examination, the isthmocele often assumes the appearance of 
a focal area similar to a triangular pouch, while in other cases, 
it presents as a thin linear defect. This modality, however, has 
the limitation of not allowing a measurement of the myometrial 
thickness or a precise evaluation of the size of the diverticulum 
(Fig. 4).
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3 3D multiplanar reconstruction of the isthmocele seen in i  . 
Transvesical image (D): the arrow indicates the plication of the 

posterior bladder wall, resulting from the formation of an isthmocele. 

BA

DC

4 Hysterosalpin o rap y  images of an isthmocele. The cavity in the 
cervico-isthmic tract (A) is deformed assuming a ‘mushroom’

shape, with pseudodiverticular patterns both to the left and the right. 
The ‘mushroom’ deformation is seen at the isthmic area (B), and more 
pronounced along the left contour. 

BA

5 Images of the isthmocele under hysteroscopic examination
performed using a liquid distension medium. Isthmocele covered by 

a homogeneously atrophic endometrium in a postmenopausal patient (A). 
Isthmocele in a patient of fertile age (B–D). In (C), note the particularly
low level of the pouch, due to an emergency caesarian section 
performed in an advanced stage of labor. In (D), note the typical signs of 
endometrial inflammation, and the presence of ‘micropolyps’ (arrows).
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6 Presence of blood clots and coagula at the bottom of the pouch of 
the isthmocele, which is evacuated by the continuous flow of liquid 

distension medium.

BA
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Hysteroscopic Dia nosis
Office hysteroscopy offers a diagnostic accuracy superior to 
other modalities employed in the diagnosis of an isthmocele, 
while also allowing a critical assessment of the anticipated 
treatment plan. 

The isthmocele presents as an anatomical defect, similar to 
a pouch, located at the height of the superior third, or less 
frequently, in the median or inferior third, of the anterior wall of 
the isthmus or cervical canal (Fig. 5). The location of the defect 
depends essentially on the hysterotomy site, which is subject 
to the surgical technique employed (e.g., a prevalent left 
localization is linked to the position of the first operator, usually 

situated to the left side of the patient, and normally starting 
the continuous suture from right to left). Even the timing of 
the caesarean section has an impact on the site of the suture 
(e.g. in the presence of changes in the inferior segment, in the 
course of advanced labor, the position of the isthmocele may 
be more distal, or closer to the cervical canal). 

A hysteroscopic examination, if performed in the late prolifera-
tive phase (days 10–12 of the menstrual cycle) also allows to 
discern the presence of blood, which is dark red in color and 
found at the bottom of the pouch, while in the uterine cavity, 
there are no signs of hemorrhage (Fig.  6).
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The use of a liquid distension medium aids in the diagnosis of 
an isthmocele, in that it allows to flush out any blood mixed 
with dense mucus. In special circumstances, the hysteroscopic 
examination allows to expose the fundus of the isthmocele 
presenting with iatrogenic adenomyomatous foci, from which 
chocolate-colored blood may leak (Fig. 7)  It may be noticeable 
that abundant endometrial tissue is lining the pouch, along with 
polypoid and pseudopolypoid lesions (Fig. 8), accompanied by 

accentuated vascularization (Fig.  9), which is most probably 
associated with chronic inflammatory processes.
To date, there is no hysteroscopic classification for the assess-
ment of isthmoceles, and additional studies are required, that 
should allow for a comparative integrated analysis of findings 
obtained through ultrasound/sonohysterographic examinations 
and those elicited by hysteroscopic inspection and histopatho-
logical evaluation.

7 Once debris and blood clots have been removed, the bottom of the 
pouch reveals stripes and spots, dark red in color, related to 

incipient iatrogenic adenomyosis, occasinally associated with leakage 
of thick bloody ‘chocolate’ fluid. In (A), a small adenomyomatous cyst is 
visible. In (C), small intramural endometriomas are revealed during 
resectoscopic treatment along the inferior margins of the isthmocele.
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8 Polyps and pseudopolyps detected in the pouch of an isthmocele, accompanied by more or less pronounced accentuation of the vascular 
pattern (A), a stromal edema (B, C) and dilated glandular outlets (C).

CBA

9 Particularly accentuated vascular patterns seen in women of 
childbearing age, on a hysteroscopic examination performed using 

liquid distension medium. 

BA
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Treatment 
Medical therapy based on the administration of estrogen-
progestin, or progesterone alone, has been proposed by 
several authors in an attempt to resolve symptoms associated 
with an isthmocele, however conflicting outcomes are reported 
in the literature in this regard.

The only therapy that has proven to truly resolve this pathology, 
considering also its etiopathogenetic mechanisms and all 
isthmocele-correlated symptoms, is surgery. Although some 
authors have proposed laparoscopic, vaginal or combined 
treatment, the hysteroscopic approach appears to be the 
preferred approach. 

Resectoscopic Treatment
To date, the hysteroscopic treatment of choice is resecto-
scopic surgery, which seems to resolve the symptomatology of 
the isthmocele in the long term, and helps to prevent potential 
complications associated with this condition.
The resectoscopic technique, which sometimes is also termed 

isthmoplasty, was first described in 1996 by Fernandez et al.  
the procedure involves resection of the margins of the pouch, 
so as to place the wall of the diverticulum in continuity with that 
of the cervical canal, reducing the difference in level or even 
rectifying it, in order to promote drainage of menstrual blood 
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and mucus. In a next step, electrocautery is used to treat the 
inflamed and necrotic tissue at the base of the pouch, and in 
turn stalls a further in situ discharge of blood, and the accumu-
lation of mucous or necrotic matter, thus, by secondary inten-
tion, promoting repair of the affected portion of the cervical 
canal, along with a regeneration of the endocervical mucosa 
and epithelial monolayers composed of cuboidal cells. 

Once the bladder has been filled with methylene blue 
dye, the resectoscope is introduced, using unipolar or 
bipolar electrosurgery, the superior and inferior margins 
of the base of the triangular defect are resected with an 
angled cutting loop applied in pure cutting mode (Fig. 10). 

10 Ist oplasty tec ni ue usin  a  r ipolar 
resectoscope (KARL STORZ, Germany). 

The isthmocele is located in the lower segment 
of the cervical canal, mainly localized in the left 
antero-lateral wall (A)  a cutting loop is used to 
even out the pouch by resecting first its inferior 
margins (B–D), followed by the superior 

margins of the isthmocele ( ) until the 
underlying muscular tissue is reached (F)  
subsequently, the fundus of the pouch is 
treated using a ball electrode to achieve a 
targeted, focal electrocauterization of the base 
of the pouch and resulting in a smooth fundal 
surface of the isthmocele (G–H).

Similar surgical maneuvers are performed on the 
contralateral side (right antero-lateral wall) (I–K) 
for complete ablation of the isthmic region (L).

CBA
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Resection is performed in a very meticulous and accurate-
manner, to avoid any iatrogenic bladder lesions and/or 
long-term lesions (Fig.  11), and is continued until a complete 
excision of the fibrous and inflamed scar tissue is achieved, 
including that of the underlying muscular vascular tissue. Sub-
sequently, the bottom of the pouch is treated using an angled 
cutting loop or 3-mm ball electrode to obtain a targeted, fo-
cal electrocauterization of the base of the pouch, resulting in 
a homogenous appearance of the surface at the bottom of 
the isthmocele. The procedure is conducted under hystero-
scopic vision, without the need for intraoperative ultrasound 
evaluation, and using a technique that is individually adapted 
to the site of the isthmocele and the free muscular margin.

Currently, hysteroscopic isthmoplasty can be performed with 
a 15 Fr bipolar resectoscope. In view of the reduced diameter 
of its operating sheath, the procedure can be performed with a 
miniaturized loop, relying on the same surgical technique with 
no loss in effectiveness as offered by a classic resectoscope, 
but eliminating the need for cervical dilatation (Fig.  12). The 

primary benefit derived from the latter aspect is related to the 
fact that dilatation not only carries an elevated risk of perfo-
rating the cervical sidewalls, it may considerably distort the 
normal isthmic anatomy and make it difficult for the surgeon 
to correctly identify the anatomical landmarks (inferior and 
superior boundaries, bottom of the cervical pouch) needed to 
safely perform the procedure (Fig.  13).

11 Partial division of the scar during isthmoplasty.

BA

12 Isthmoplasty technique with
a  r ipolar office resecto-

scope ( O , er any) to 
remove an isthmocele, approx. 
1 cm in depth (A). An angled cut-
ting loop is used to flatten out the 
margins of the pouch. The lower 

margin (B–C) on the left side of the 
isthmocele is resected first, and 
then the upper one (D ) until the 
underlying muscularis is visual-
ized. Subsequently, the bottom of 
the pouch is treated first with a 
cutting loop (F), followed by a ball 

electrode which is applied in a 
targeted and focal manner to elec-
trocoagulate and smooth out the 
bottom until continuity is restored 
(G–H).

Similar surgical steps are performed 
on the contralateral (I), anterior (J) 
and posterior (K) wall until ablation 
of the entire isthmic region is con-
firmed hysteroscopically (L).

A B C D

F G H

LKJI
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13 Isthmoplasty technique with a 
15 Fr bipolar resectoscope

(KARL STORZ, Germany).

An angled cutting loop is used to 
flatten out the pouch by resect-
ing the lower margin (A–B) first, 

followed by the upper margin (C) 
until the underlying muscularis 
comes into view (D).

DCBA

ffice Hysteroscopic reat ent
The treatment of the isthmocele may also be undertaken in an 
office setting, using operative hysteroscopes of small diameter 
and miniaturized bipolar electrodes, which allow a targeted 
vaporization of atypical vessels encountered at the fundus and 

walls of the diverticulum (Fig. 14). However, this approach is a 
secondary choice, after resectoscopic surgery, and is reserved 
for but a few select cases.

Postoperative Outcome
Postoperative outcomes have been assessed in only a few 
non-randomized studies and, to date, no clear consensus on 
this topic has been found within the scientific community. 

Most of the studies available have evaluated the efficacy of 
operative morphological repair of the defect, reporting promis-
ing results particularly in terms of an improvement of metro-
rrhagia symptoms. 

In patients whose symptoms are refractory to resectoscopic 
treatment, some authors recommend using a laparoscopic 
approach for isthmocele repair. 

To date, only a few studies have investigated the reproductive 
outcomes after surgical isthmocel correction. However, a study 
by Gubbini et al. (2011) showed an improvement in reproduc-
tive outcomes in patients with secondary infertility, treated by 
operative hysteroscopic repair of isthmocele.

14 ffice ysteroscopic treat ent of an ist o-
cele usin  iniaturi ed instru ents.

In the present case, the isthmocele exhibits

marked vascularization (A). A bipolar electrode 
(KARL STORZ, Germany) is used for targeted fo-
cal vaporization of the base of the pouch (B–C).

CBA
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Adenomyosis
Definition  tiolo y and lassification

Adenomyosis is a benign gynecologic disease, nowadays very 
frequent in women of childbearing age, characterized by the 
abnormal presence of stroma and endometrial glands within 
the myometrial tissue, associated with smooth muscle cell 
hypertrophy.

Prevalence of adenomyosis is difficult to establish because 
definite diagnosis is established only by confirmed histological 
analysis following tentative diagnosis based on clinical picture 
and imaging findings. The reported prevalence in the litera-
ture, based on tissue samples of women hysterectomized for 
other gynecological indications, varies between 5% and 70%, 
depending on the case series. Undeniably, there is a distinct 
selection bias in these series since only elderly symptom-
atic patients are included. The absence of universally accepted 
criteria for histopathological diagnosis is another key factor 
contributing to this wide variability range.

Regarding the histological definition of the pathology, however, 
some controversy still exists. Hendrickson and Kempson in 
‘Surgical Pathology of the Uterine Corpus’ (1990) refer to 
adenomyosis only when the distance between the adenomyotic 
tissue and the endomyometrial junction is greater than or equal 
to 4 mm, and moreover, includes the presence of hypertrophic 
myometrial tissue demonstrable adjacent to the adenomyotic 
lesion. Gompel and Silverberg, in their treatise ‘Pathology in 
Gynecology and Obstetrics’ (1985) as well as Ackerman in 
‘Surgical Pathology’ (1989), all define adenomyosis as the pres-
ence of endometrial tissue 2 mm or less from the endomyome-
trial junction. For some authors, however, an endometrial exten-
sion of less than 2.0 mm from the endomyometrial junction may 
also be defined as adenomyosis subbasalis. Finally, Kurman, 
in ‘Blaustein’s Pathology of the Female Genital Tract’ (1994) 
defines adenomyosis as the presence of endometrial tissue 
within 1 mm of the endomyometrial junction.

However, the classic histologic definition is that of endome-
trial glands and/or stroma invading the myometrium more than 
2.5   mm from the endomyometrial junction, accompanied by 
hypertrophy of the adjacent smooth muscle tissue.

From a clinical perspective, confirmed endometrial invasion of 
even just 1 mm below the endomyometrial junction, accom-
panied by concomitant hypertrophy of neighboring myometrial 
cells, is a finding seen in symptomatic patients.

Widely accepted risk factors are pregnancy, a previous history 
of operative procedures on the uterus such as caesarean sec-
tion, myomectomy, and any examination of the intrauterine 
cavity involving the use of instruments.

The etiology and pathogenetic mechanisms are still poorly 
understood. Some authors have proposed the etiological 
mechanism of endometrial invagination within the myometrial 
layer while others assume excessive and uncontrolled myome-
trial growth occurring within the endometrial mucosa. 

To date, the most widely accepted hypothesis suggests that 
traumatic disruption of the boundary between endometrium 
and myometrium (also termed ‘EMI’ / ‘endometrial-myometrial 
interface’ or ‘basal endometrium’ and ‘subendometrial myo-
metrium’) may trigger hyperplasia of the basal layer and sub-
sequent encroachment on the myometrium. The traumatically 
disrupted continuity of the EMI may occur secondary to tropho-
blast invasion (which would explain the increased incidence of 
adenomyosis in multiparous women) or lead to a state of hyper-
contractility / altered myometrial contractility, asynchronous 
with the phases of the menstrual cycle (such a condition is also 
thought to be involved in the pathogenetic mechanism underly-
ing endometriosis).

Adenomyosis may be found at one or multiple sites within the 
uterine wall and/or may involve most of the myometrium. The 
posterior uterine wall is a predilection site of the disease.

Depending on the extension, a distinction is made between 
diffuse adenomyosis, when the endometrial glands or stroma 
are diffusely distributed in the myometrium, and a focal type 
where circumscribed nodular aggregates are seen. In rare 
cases, it may present as a large cyst (an adenomyotic cyst or a 
cystic adenomyoma). Adenomyoma is distinguished from focal 
adenomyosis by concomitant compensatory hypertrophy of the 
surrounding myometrium.

Depending on location, superficial and deep adenomyosis are 
distinguished. The degree of myometrial invasion is variable and 
may include the entire uterine wall up to the serous membrane. 
McCausland (1998) refers to ‘surface adenomyosis’ when 
endometrial penetration below the endomyometrial junction is 
less than 2.5 mm. Conversely, ‘deep adenomyosis’ is defined 
as endometrial tissue encroaching beyond 2.5 mm from the 
endomyometrial interface.

The concomitant presence of uterine fibromatosis and adeno-
myosis in the same patient is reported to occur in 35% to 
55% of cases. Of note, though of rare occurrence, endometrial 
adenocarcinomatous cells have been detected within adeno-
myotic foci. Rare cases of endouterine abscess formation in 
adenomyotic foci have also been observed.

13
Chapter
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linical ppearance
Islands of ectopic endometrial tissue are often characterized 
by low mitotic or metabolic activity. However, by responding 
to ovarian hormonal stimuli they occasionally exhibit secretory 
characteristics similar to those of eutopic uterine mucosa. In 
fact, the ectopic endometrium can flake and bleed every 
month; ensuingly, the surrounding tissue can become irritated.

According to the literature, 30% of patients with adenomyosis 
are asymptomatic.

Levgur (2000) furnished evidence of a correlation between 
symptomatology and the number / depth of adenomyotic foci.

These findings match with the clinical picture of superficial 
adenomyosis where patients are often asymptomatic whereas

those with deep adenomyosis exhibit symptoms such as 
dysmenorrhea, menorrhagia, chronic pelvic pain and deep dys-
pareunia. The clinical picture is particularly pronounced when 
diffuse adenomyosis is seen to encroach on the entire surface 
and thickness of the uterine wall.

Adenomyosis can also be associated with infertility.

A special variant of this entity is seen in cystic adenomyosis, 
characterized by cystic collection of myometrial blood in the 
wall thickness, a few centimeters in diameter which can mimic 
a hypoplastic non-communicating uterine horn or a myoma in a 
state of liquefactive degeneration, but accompanied by severe 
symptoms of dysmenorrhea of cyclical recurrence.

re ysteroscopic Dia nosis
The recent evolution of ‘state-of-the-art’ techniques in the 
field of diagnostic imaging, such as transvaginal sonography 
(TVS), hysterosalpingography (HSG) and magnetic resonance 
imaging (MRI) has further improved the diagnostic accuracy in 
identifying adenomyosis. 

Transvaginal Sonography (TVS): Adenomyosis can be difficult 
to diagnose sonographically. A few sonographic features have 
been reported to be linked to adenomyosis, however valid diag-
nostic criteria based on ultrasound imaging still remain to be 
defined. The main sonographic features (Figs. 1–2) of adeno-
myosis are as follows:

Establishing differential diagnosis between adenomyosis and 
uterine fibromyomatosis is of key importance. In case of uterine 
leiomyoma, the sonographic image predominantly appears with 
a spherical pattern, hyperechogenic contours (pseudocapsule) 
and a distinct cone of shadow. Moreover, on color Doppler, 
abundant perilesional vascularity is revealed, a feature that is 
completely absent in cases of adenomyotic foci where diffuse 
intralesional vascularity is typically seen.

In multiloculated cases, the condition commonly presents a 
‘Swiss cheese’ pattern with irregular cystic spaces (5–7 mm 
in diameter) dispersed within the myometrium. In view of the 

increased myometrial hypoechogenicity, anechogenicity 
of adenomyotic cysts and linear hyperechoic endometrial 
striations radiating towards the myometrium, the endometrial-
myometrial junction, in these cases, is ill-defined.

A TVS may even permit the differentiation between ‘surface’ 
versus ‘deep adenomyosis’, which can be used to counsel the 
patient on the most appropriate therapeutic management: only 
the superficial form is amenable to resectoscopic treatment.

� Increased uterus volume (globular uterus);
� Asymmetry of myometrial wall thickness;
� Hyperechogenic myometrial foci;
� Intramyometrial anechogenic lacunae or cysts;
� Hyperechogenic intramyometrial linear striations radiating 

from the endometrium into the myometrium;
� Irregularity and/or disruption of the endomyometrial inter-

face; 
� Thickening of the subendometrial zone
� Vascularization radiating from the subendometrial zone.

1 o-di ensional trans a inal sono rap y  scan of diffuse 
adenomyosis, superficial and deep. The sagittal scan (A) of the 

uterus shows the characteristic alterations in the myometrial echostruc-
ture. On the color Doppler i a e (B), there is pronounced vascularity 
with orthogonal orientation relative to the endometrium.

BA

o-di ensional rans a inal ltrasound  focal adenomyosis of the 
posterior uterine wall. The sagittal scan (A) shows a globular uterus 

which is related to a focal lesion in the myometrial thickness. The lesion 
lacks a pseudocapsule and the distinct shadow cone typically seen 
with uterine myomas. On the olor Doppler image (B), abundant vascu-
larity – which does not enclose the lesion – is oriented perpendicular in 
relation to the endometrium.

BA
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Hysterosalpingography (HSG): Occasionally, HSG is of 
diagnostic value (Fig. 3) in cases exhibiting one or more of the 
following features: 

Magnetic Resonance Imaging (MRI) (Figs. 4–5): Due to its 
high resolution MRI offers an increased sensitivity compared to 
TVS  however, the high costs of the techique limits its use to a 
few select cases. 

The subendometrial myometrium, which is composed of tightly 
packed muscle cells, is easily appreciated via MRI, as a hypo-

intense area: the junctional zone ( ). A diagnosis of diffuse 
adenomyosis is established if the  presents with a maximum 
thickness of 15  mm. Given a  of 12–15 mm in thickness, a 
diagnosis of adenomyosis is made only in the presence of ad-
ditional criteria, such as loss of uniformity of the , or coexist-
ing ill-defined foci of high or low intensity which are dispersed 
within the myometrium. Moreover, one should keep in mind that 
a value of  8 mm does not exclude the diagnosis. 

In cases of focal adenomyosis, T2-weighted sequences show a 
decreased subendometrial signal intensity (consistent with the 
presence of necrotic tissue) with blurred margins surrounding 
the lesion. 

MRI also allows to differentiate between superficial and deep 
adenomyosis.

� ‘lollipop-like’ diverticula (direct sign); 
� dilated tubes (indirect sign);
� tubal striations (indirect sign).

3 Hysterosalpin o rap y  Adenomyosis. The entire uterine cavity 
assumes a normal appearance, with blurred scraggy contours, 

more pronounced on the left side of the uterus, from which vascular 
lymphovenous injections are seen to branch.

RI  T2-weighted sagittal scan of diffuse adenomyosis (A),
coronal (B) axial ( ) and T1-VIBE on axial plane (D). Adenomyosis 

presenting mainly on the posterior wall, showing no signs of endometrial 
ulcerations. The T2-weighted scan reveals a glandular cystic appear-
ance. The T1-weighted VIBE scan (D), at a posterior level, shows a small 
adenomyoma (arrow) with a conspicuous stromal component 
highlighted by marked hyperintensity (arrowhead).

BA

D

a netic Resonance I a in  RI : 
adenomyosis of the anterior wall causing a 

gap in the endometrial thickness (  ) 
detectable by the irregularity of its contour (thin 

arrow). This finding presents with adnexal lesions
on the right containing fat deposits ( arrow).  

BA
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Hysteroscopic Dia nosis
Hysteroscopy is considered an important adjunctive diagnostic 
procedure in the evaluation of adenomyosis as it offers the 
advantage of direct visualization of the uterine cavity while giv-
ing the option of collecting histological biopsy samples under 
visual control.

Even though diagnostic hysteroscopy is not capable of estab-
lishing a definite diagnosis of adenomyosis – considering that 
its field of view is restricted to the endometrial surface layer 
–  evidence suggests that the following findings are indicative 
of the condition:

� irregular endometrium with tiny openings seen on the 
endometrial surface (Figs. 6–7); 

� pronounced hypervascularization (Fig. 8); 
� an endometrial pattern resembling a ‘strawberry’ (Fig. 9);
� hemorrhagic cystic lesions assuming a dark blue or 

chocolate brown appearance (Fig. 10);
� fibrous cystic appearance of intrauterine lesions (following 

3–5 episodes of intramyometrial hemorrhage) (Figs. 11–12).

6 Images captured during ysteroscopy (using a liquid distension 
medium) suggestive of adenomyosis, The endometrial mucosa 

appears irregular due to the presence of tiny openings dispersed on the 
endometrial surface. In ( ), there are small hemorrhagic cysts assuming 
a chocolate brown color.

BA

D

Hysteroscopic i a e suggestive of adenomyosis. The examination 
was performed with a liquid distension medium. The endometrial 

mucosa of the uterine fundus appears markedly hyperemic in the pres-
ence of an irregular endometrial vascular network. Also note the small 
glandular cystic dilatations. 

9 Typical endometrial ‘strawberry’ pattern identified under 
ysteroscopic e a ination performed with a liquid distension 

medium. The endometrium shows signs of hyperemia, with bright red 
areas enclosing white central dots, which are spread over the entire 
endometrial surface. 

Hysteroscopic close-up ie  of adenomyosis. Note the tiny adeno-
myotic openings dispersed on an irregular endometrial surface.  
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Particularly in patients with adenomyosis, hysteroscopy reveals 
an irregular endometrial vascular distribution pattern (elevated 
mean surface area, total surface area and number of capillaries) 
both during the proliferative and secretory phase. During the 
hysteroscopic examination, such superficial vascular anomalies 
can be adequately evaluated only by decreasing the intraca-
vitary pressure. 

The symptoms corroborate the hypothesis that the endome-
trium is functionally abnormal in patients with adenomyosis. 

Apart from direct visual inspection, hysteroscopy allows to 
obtain biopsy samples from the endometrium and underlying 
myometrium using mechanical instruments (biopsy or grasping 
forceps, scissors) or bipolar electrodes. 

The degree of infiltration can be assessed by taking biopsy 
samples from the affected endomyometrial layer. A diathermic 

11 Hysteroscopic i a e suggestive of 
adenomyosis (examination performed 

using liquid distension medium). The adeno-
myomatous lesions of the posterior wall (A) 

assume a fibrous cystic appearance after 
multiple episodes of intramyometrial bleeding. 
Close-up view of the afore- mentioned lesion 
following resection with a bipolar electrode (B). 

In the fundal area ( ), there is an opening on 
the endometrial surface and a small subendo-
metrial hemorrhagic cyst, dark blue in color.

A B

ltrasound and ysteroscopic view of adenomyoma. rans a inal 
ultrasound (A): sagittal view of an uterus increased in volume due to 

a lesion located in the myometrial thickness. There is mixed echogeni-
city and an anechoic central core, without hyperechoic margin and 
without conic edge shadowing. On the color Doppler i a e  perilesional 
vascularization is virtually absent, typical of adenomyomatous lesions. 

(B): Hysteroscopic i a e showing endocavitary aspects of adenomyotic 
cysts; ( ): following incision with a bipolar electrode, at close-up view, 
a fibrous cystic lesion is clearly visualized, communicating with the 
uterine cavity. Upon hysteroscopic control at 1 month (D), the wall of the 
cystic lesion, thickened and fibrotic in appearance, communicating with 
the uterine cavity, is still noticeable.

A B D

loop connected to a bipolar resectoscope is used for this 
purpose. Currently, the technique of endomyometrial biopsy 
is also feasible on an outpatient basis using a continuous-flow 

  r ipolar Office esectoscope (KARL STOR , Germany).

Another valid option is to collect biopsy samples from the 
subendometrial myometrium using an instrument called 
‘Spirotome’ (Bioncise NV, Wellen, Belgium). It is inserted 
through the diagnostic outer sheath of a hysteroscope, namely 
the Campo TROPHYSCOPE® (KARL STOR , Germany), which 
under sonographic guidance allows to obtain biopsy samples 
of larger size (Fig. 13).

The use of these techniques may prove helpful in providing 
additonal information regarding the penetration depth of the 
pathology.

A B

Hemorrhagic cystic lesions exhibiting a 
dark blue (A) and chocolate brown 

appearance (B) diagnosed under ysterosco-
pic e a ination performed using a liquid dis-
tension medium. In (B), note the presence of a 
particularly voluminous endometrial polyp.
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13 Biopsy sampling of subendometrial myometrium performed hysteroscopically using the piroto e (Bioncise NV, Belgium) (A–B) under sono-
graphic guidance ( ). 

A B

When taking biopsy samples with a resectoscope, it is 
advisable to first obtain a specimen including both the endo-
metrium and the underlying myometrium layer. Ensuingly, a 
second biopsy is obtained, advancing deeper into the dent left 
behind by the first, and including only myometrial tissue.
Even though, to date, there is still no widely accepted con-
sensus regarding specific diagnostic criteria for resectocopic 
biopsy sampling in the case of adenomyosis, the following 
three clues, noticeable prior to, during and after resection, can 
be strongly suggestive of adenomyosis: 

� presence of intramural endometriomas (Fig. 14);
� irregular subendometrial myometrium (spiral and/or fibrotic) 

(Fig. 15);
� contortion of normal myometrial architecture noticeable 

during resection (Fig. 15).

Resectoscopic iopsy it  unipolar 
diat er ic loop ( O , er any) 

of foci suggestive of adenomyosis.
A resectoscope with a diathermic loop is 
effectively used to collect biopsy samples 
within the endomyometrial thickness for 
histological diagnostic confirmation and 
evaluation of the degree of infiltration. 
Panoramic image of the uterine cavity (A): on 
the endometrial surface there are overt signs

of small cystic hemorrhagic lesions, dark blue 
in color; also note the irregular subendometrial 
myometrium. Upon close-up view, in (B), the 
endometrial mucosa appears markedly 
irregular with fibrotic areas and exhibits a 
scarce but irregular vascular distribution. The 
diathermic loop is guided to the area to be 
biopsied ( ). Resectoscopic biopsy (step I) 
(D ): The first incision is passed through the 
endometrium and the underlying myometrial 

thickness. During resection, an irregular and 
fibrotic subendometrial myometrium is 
noticeable. Resectoscopic biopsy (step II) (F): 
The second incision advances deeper into the 
dent created in step I, including only the 
underlying myometrium. While proceeding with 
step II, a contorted appearance different from 
that of the normal myometrial architecture is 
revealed.

A B

D F

Small intramural endometriomas implanted deeply in the myome-
trium. This finding was revealed while using a unipolar diat er ic 

loop ( O , er any) for resectoscopic endometrial ablation.
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reat ent
As with diagnosis, hysteroscopy is not a first-line treatment 
option for adenomyosis and should be used as a valid surgical 
therapy only in selected cases of superficial adenomyosis.

ffice Hysteroscopic reat ent
Office hysteroscopy is used in the treatment of adenomyosis 
only in cases of the superficial focal type. Using mechanical 
instruments and/or 5 Fr bipolar electrodes (Figs.   16–18) 
or a 15 Fr resectoscope (Fig. 19) it is in fact possible to 
evacuate cystic hemorrhagic lesions as well as to enucleate 
superficial focal adenomyomas of less than 1.5 cm in 
diameter. The technique adopted for adenomyomectomy in an

ambulatory setting is the same as that described for enucle-
ation of submucosal myomas with an intramural component, 
even though, owing to the lack of a distinct cleavage plane, the 
procedure requires the surgeon to meticulously go through a 
precautionary exploratory stage for adequate identification of 
healthy myometrial tissue. 

16 acuation of a superficial adeno yotic cysts usin  a - r ipolar electrode ( O , er any). Panoramic image of the cystic adenomy-
otic lesion (A) at the fundus. The bipolar electrode at the site of the lesion (B). Incision of the capsule and drainage of the cystic lesion ( ). Upon 

completion of the procedure (D), note the thick, fibrotic walls of the cystic lesion and the accentuated vascularity of its inner surface.

DA B

ltrasound dia nosis and office ysteroscopic treat ent of small 
adenomyotic nodule at the uterine fundus. The axial scan (A) and 

longitudinal scan (B) of the uterus show a focal fundal inhomogeneity 
measuring 0.46 x 0.47 cm; in central position at the level of the fundal 
subendometrial layer, an adenomyotic nodule is revealed. The coronal 
scan ( ) shows the relationship of that lesion with the uterine cavity;
its location manifests with a minor indentation on the central fundus. 
Hysteroscopic i a e (D) following excision of the adenomyotic nodule 
with a bipolar electrode. 

BA

D

acuation of superficial adeno yotic cysts it  a - r ipolar 
electrode ( O , er any). Panoramic image of the uterine 

cavity (A). The bipolar electrode is positioned at the site of the lesion (B). 
Upon incision of the cystic wall, a chocolate brown fluid is discharged ( ).

BA

A B

19 A superficial adenomyotic 
cyst is evacuated using a 

   r ipolar office resectoscope 
(KARL STOR , Germany) (A–B). 
At the end of the procedure ( ), 
the thick, fibrotic wall of the 
cystic lesion is clearly shown.
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Resectoscopic reat ent
Resectoscopic treatment is indicated in cases of superficial 
adenomyotic nodules < 1.5 cm in size, and in the presence of 
diffuse surface adenomyosis. In the latter case, endometrial 
ablation may be performed with the additional removal of the 
underlying myometrium (so-called endomyometrectomy). 

Deep diffuse adenomyosis, conversely, is not amenable to 
hysteroscopic treatment. Some authors have demonstrated 

that, given a deep adenomyosis, resectoscopic treatment not 
only fails to reduce symptoms of menorrhagia, but may even 
have adverse effects in that it masks the onset of deep adeno-
myosis developing below the endomyometrial scar tissue, 
which may consecutively be prone to malignant transformation. 

ocal deno yosis

The technique of adenomyomectomy has yet to be exhaus-
tively defined. The surgical procedure involves that the tissue 
protruding into the uterine cavity, is incised, evacuated and 
resected (by slicing) using a resectoscope with a cutting loop 
(Fig. 20). Superficial adenomyotic nodules are usually treated 
with ease  employing the technique above. In cases of deeply 
implanted lesions, the nodule may first be mobilized using vari-
ous techniques that cause it to migrate into the uterine cavity. 
These techniques have already been described for the treat-
ment of a submucosal myoma with an intramural component, 
which is serially resected with a cutting loop until it can be 

completely removed. The surgical procedure is completed by 
coagulating the implantation base of the lesion. 

The goal of surgery is to remove all adenomyotic tissue without 
causing damage to surrounding healthy myometrial fibers. 
However, the lack of a distinct cleavage plane indicating the 
normal myometrial tissue can make the procedure quite 
challenging.

Townsend (1990) describes the successful resectoscopic 
treatment of endometriomas at cervical level, under ultrasound 
guidance, in a series of about 50 patients.

deno yo ecto y usin  a  r ipolar 
resectoscope O , er any . 

Hysteroscopic panoramic view of an adeno-
myoma, approx. 2.5 cm in size, exhibits a 
typical irregular surface of mammillary shape 
which bulges into the uterine cavity (A). 

Using the classic slicing technique, the adeno-
myoma is progressively resected (B-D). Choco-
late-brown material is clearly seen to emanate 
from inside ( ). Note the absence of a well-
defined cleavage plane between the lesion and 
the healthy myometrium ( ). 

The resulting hollow space reveals an irregular 
appearance, which indicates that there is no 
pseudocapsule (F).

A B

D F
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Diffuse deno yosis

Superficial diffuse adenomyosis may be treated with a variable 
rate of success by means of endomyometrial ablation (endo-
myometrectomy). 

The technique differs from the classical method of endometrial 
ablation in that resection is not limited to the endometrium and 
the first 2–3 mm of myometrium. Upon resection of the endo-
metrial and superficial myometrial layer, the operator proceeds 
with continued slicing of the myometrial layer below, until 
healthy myometrium is visualized, and concludes the procedure 
by coagulation of endometrial residues. 

Endomyometrectomy is accomplished using 3-mm or 5-mm 
straight loops for ablation of the fundus and cornual recesses, 
as well as classic cutting loops for ablation of uterine walls. 

The degree of intramural extension of pathology is correlated 
with the duration of surgery, its technical difficulty, the risk of 
incomplete removal of the adenomyotic tissue, the risk of 
intravasation, and the risks of both uterine perforation and 
intraoperative hemorrhage.

In case of the persistence and/or recurrence of disease, a 
second-stage surgical procedure may be performed. However, 

during preoperative assessment, meticulous care must be paid 
to the thickness of the myometrium between the outer margin 
of adenomyosis and the uterine serous surface, which should 
be thoroughly evaluated by ultrasound. 

Worthy of mention is, that endomyometrectomy may give rise 
to a dissemination and proliferation of ectopic endometrial cells, 
thereby promoting the progression of pathology, as well as ‘de 
novo’ adenomyosis.

As an adjunct to surgery, or as an alternative option, local 
progestin-based medical therapy by application of a levonor-
gestrel-releasing IUD (LNG, Mirena, Bayer Pharma AG) may 
be chosen. The continuous controlled release of LNG, directly 
at uterine mucosal level, may induce regression of adenomy-
otic lesions along with a relief of pain symptoms. Unlike deep 
adenomyotic cells, endometrial cells – located at the adeno-
myotic surface – are indeed progestin-sensitive. A continuous 
controlled release of LNG may counteract the potential risk of 
iatrogenic dissemination of ectopic endometrial cells, second-
ary to resectoscopic surgery.
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linical ppearance
The most frequent manifestations of RPOC are abnormal 
uterine bleeding, which can be continuous or intermittent, and 
the presence of fever and abdominal pain, usually as a result of 
the associated acute inflammatory condition.

Occasionally, however, the presence of RPOC is completely 
asymptomatic, and is diagnosed coindicentally during an 
ultrasound examination.

re ysteroscopic Dia nosis
Diagnosis by use of standard gynecological instruments 
is usually established a few days after delivery and/or 
abortion; however, in some cases, the diagnosis is delayed, 
or incidentally established due to the presence of impending 
complications associated with RPOC. 

Transvaginal Sonography (TVS): diagnosis of suspected 
RPOC is made upon the finding of an inhomogeneous 
intracavitary hyperechoic focal mass, with a poorly defined 
endometrium-myometrium interface, a liquid layer and/or an 
increased and irregular endometrial thickness (Figs. 1–2). 

The cut-off value for endometrial thickness considered to 
give rise to an extensive diagnostic work-up has not yet been 
well-established, and varies from 5 to 12 mm, depending on 
the author, with a median cut-off at 8 mm. Measuring just the 
endometrial thickness, however, does not always allow to 
identify a decidual transformation that stems from RPOC.

Sonohysterography (SHG): sonohysterography increases 
the specificity of ultrasound in the diagnosis of RPOC. The 
presence of a floating mass in the cavity is indicative of a good 
response to conservative treatment.

Color Doppler Ultrasound / 3D Sonography: color Doppler 
with 3D volumetric reconstruction improves the diagnostic 
accuracy of TVS. A color Doppler examination, in fact, allows to 
identify accentuated vascularity at the site of the intracavitary 
lesion as well as to distinguish retained trophoblastic tissue 
from the presence of blood clots (Fig. 2).

Retention of Trophoblastic Tissue
Definition  tiolo y and lassification
Retention of trophoblastic tissue (Retained Products Of 
Conception, RPOC) is a complication that involves about 1% 
of pregnancies carried to term, and is even more common 
after spontaneous or elective abortions in the first or second 
trimester, with a reported prevalence of up to 6 . 

This finding appears to be more frequent where abortions 
are treated conservatively, with medical therapy only and an 
attendant surveillance regimen that is based on ultrasound.

RPOC is associated with high morbidity, and generally requires 
a surgical re-operation (i.e., surgical intracavitary revision)  
it may in fact cause major complications, such as bleeding, 
endometritis, intrauterine synechiae and even the development 
of secondary infertility. 

1 ltrasound ( ) and ysteroscopic  (B) images of residual tropho-
blastic tissue, 2.3 x 1.6 cm in size, located in the area of the 

posterior uterine wall.

B

2 Residual trophoblastic tissue, 2 cm in size, upon D trans a inal 
ultrasound ( ), color Doppler ultrasound it  D reconstruction ( ) 

(note the site of trophoblastic implantation in the left cornual region, 
its increased vascularity and the partially developed intramural lesion. 
Image (D) captured during ysteroscopic e a ination performed using
a liquid distension medium.

B

D

The use of the recently published ‘ uten erg lassification  
(Tinelli A, Pacheco L et al. 2018) which is based on echogenec-
ity and vascularity patterns evaluated on sonographic and 
color Doppler images, has greatly facilitated surgical planning 
because it allows to predict the risk of intraoperative bleeding 
during hysteroscopic removal of RPOCs. In detail, the classifi-
cation categorizes four types of patterns, ranging from Type 0 
(hyperechogenic, avascular) to Type 3 (high level of vascularity).

14
Chapter
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Hysteroscopic Dia nosis
Under hysteroscopic examination, the residual trophoblastic 
material mimics a polypoid lesion showing a smooth surface 
and/or a friable micro-papillary texture, an overall hypotrophic 
appearance, with well-circumscribed boundaries and necrotic 
foci, and which bleeds readily (Fig. 3).

In case of doubt, endometrial diagnostic biopsy sampling is 
indicated, along with histological processing similar to that 
described in other chapters.

Treatment 
Occasionally, it is prudent to adopt an expectant management 
strategy and await the outcome of a series of ultrasound scans 
employed to check on the anticipated spontaneous expulsion 
of retained matter; however, such a strategy should be chosen 
only, if there is conclusive evidence that the retained material 
is of decidual and non-trophoblastic origin, and if there are no 
signs indicating to an overt vascular invasion.

Medical treatment involves the administration of uterotonic 
agents and misoprostol: some authors have proposed to 
administer this medication for about five days, in order to 
induce expulsion of the mass; subsequently, if this fails to 
occur, surgical treatment is deemed appropriate. 

The surgical treatment modality most widely adopted in the 
past, was intrauterine inspection performed with standard 
gynecologogical instruments, and including removal of the 
retained material. This, however, was fraught with a high risk 
of uterine perforation, the intracavitary persistence of retained 
material, and formation of intrauterine adhesions. 

The risk of uterine perforation and that of intracavitary persis-
tence of retained material can be reduced, but not eliminated 
completely, if the technique is based on ultrasound guidance, 
or performed after prior diagnostic hysteroscopy, which 
permits a ‘targeted re oval  of retained matter. The rate of 
persistence of retained material is higher if there are coexisting 
uterine anomalies (septate or didelphys). 

Today, targeted hysteroscopic-guided removal of suspect 
retained products is considered the first-line treatment 
modality  in fact, it is a more accurate, efficient and safer 
procedure, resulting in a lower risk of complications in both the 
short and the long term, compared to intrauterine examination 
using standard gynecological instruments.

The operative procedure may be performed either on an 
ambulatory basis, or in the operating room under general anes-
thesia. The choice depends on the size and characteristics of 
the retained material and on the degree of patient compliance.

Treatment it  iniaturi ed  r Instru ents
Treatment with 5 Fr miniaturized instruments is commonly 
performed in an outpatient setting and requires the use of min-
iaturized mechanical instruments, such as ‘alligator forceps’ for 
proper removal of retained products. The technique for removal 
of a trophoblastic remnant is geared to detach it from its myo-
metrial bed, by repeatedly opening and closing the jaws of the 
forceps (Fig. 4); if the material is more tenaciously adherent to 
the uterine wall, scissors may be used or, proceeding with great 
caution, a bipolar electrode, making sure to prevent iatrogenic 
damage to the myometrium (Fig.  5).

3 Images of residual trophoblastic tissue taken during ysteroscopic 
e a ination performed with a liquid distension medium (   D) and 

CO2 gas (B). In ( ), (B) and (D), note the black necrotic-hemorrhagic 
areas of yellowish-white appearance.

B

D

4 ffice ysteroscopic re o al of residual trop o lastic tissue it  a 
- r alli ator forceps; the predilection site of trophoblastic remnants 

is the cornual region, which is why miniaturized instruments need to be 
maneuvered with utmost care.

B

D

ffice ysteroscopic re o al of retained trop o lastic aterial it  a 
- r ipolar i le  electrode (Gynecare Versapoint™, Olympus 

Corp.). The trophoblastic remnant, in this case, has led to formation of 
adhesions on the uterine wall, mimicking a polypoid lesion. In such 
cases, it is necessary to detach the residue from the base of implanta-
tion by use of electrosurgery.

B

D
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Resectoscopic Treatment
This treatment modality involves the use of a resectoscope / 
mini-resectoscope with an angled loop which is used in a ‘cold 
way’ (i.e., not activated). In order to obviate the risk of thermal 
myometrial damage, the resectoscope loop is generally used 
without electrical current, except that the retained tissue adheres 

tenaciously to the wall, Often, in cases of symptomatic patients, 
and given the cervical canal is wide open, the resectoscope 
may be introduced into the uterine cavity without necessitating 
any preparatory dilation, and therefore without the use of any 
anesthesia. 

6 Resectoscopic re o al of retained 
trop o lastic tissue usin  an led loop used 

in a cold ay  (Gynecare Versapoint™, Olym-
pus Corp.); once the trophoblastic remnant has 
been identified, the inactivated loop is ad-

vanced repeatedly toward the uterine fundus 
with anterograde movements, until a cleavage 
plane is seen to appear between the tropho-
blastic tissue and the myometrium (   ); 
subsequently, the suspect material is 

removed with retrograde movements of the 
‘cold loop , still not activated (D), making sure to 
preserve integrity of the myometrium ( ).
Macroscopic image ( ) of trophoblastic remnant 
following removal from the uterine cavity.

B

D

7 Resectoscopic treatment of an 
R  usin  a cold  inacti-

ated  cuttin  loop (Olympus 
Corp.). Transvaginal ultrasound 
reveals inhomogeneous intracavi-
tary material approx. 2.5 cm in 
diameter ( ), not vascularized on 
color Doppler, but with marked 
vascularity at subendometrial level 
(B). Hysteroscopic view ( ) of the 
trophoblastic remnant on 
diagnostic hysteroscopy (5 mm 
BETTOCCHI Hysteroscope;
KARL STORZ, Germany). The 
‘cold’ cutting loop is moved in an 
anterograde direction toward the 
fundus until the cleavage plane 
between trophoblastic tissue and 
myometrium is identified (D).
Next, the RPOC is removed with 
the ‘cold’ loop guided in a retro-
grade fashion ( ), preserving 
integrity of the myometrium. 
Once the entire lesion has been 
exposed (G) with the classic 
‘slicing’ technique, the RPOC is 
resected without causing ther-
mal damage to the post-partum 
endometrium. Final aspect of the 
uterine cavity (I). 

D

G

B

H I
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10 Resectoscopic re o al of retained 
trop o lastic tissue usin  an acti ated 

cuttin  loop (KARL STORZ, Germany). The 
retained trophoblastic remnant is that already 
shown in i   : the remnant adheres 
tenaciously to the uterine wall and presents 

with a partial intramural component. Resection 
is performed employing the classical slicing 
technique, and starting from the free margin of 
the lesion (   ). Particular care must be 
taken during resection of the remnant’s 
intramural portion, making sure to prevent 

iatrogenic damage to the healthy underlying 
myometrium (D ).
Office hysteroscopic image taken during 
follow-up revision of the uterine cavity, 
1  month after resectoscopic removal ( ).

B

D

8 reat ent of an R  it  a 
r ipolar office resecto-

scope (KARL STORZ, Germany), 
using an activated cutting loop. 
The RPOC with partial intramural 

component was found to adhere 
tenaciously to the uterine wall. 
Resection was accomplished us-
ing the classical slicing technique, 
starting from the free margin of the

lesion (  ). Great care should be 
taken to prevent damaging the 
adjacent healthy myometrium while 
removing the intramural portion of 
the RPOC ( ).

B

9 reat ent of an R  it  a 
r ipolar office resecto-

scope (KARL STORZ, Germany) 
using an activated cutting loop . 

The retained trophoblastic rem-
nant has a partial intramural com-
ponent. The classical ‘slicing’ 
technique is applied to resect the 

remnant, starting from the free 
margin of the lesion ( ). The 
intramural portion is detached 
from the adjacent healthy myome-

trium by moving the loop to a 
deeper level until a cleavage plane 
between trophoblastic tissue and 
myometrium is identified (D).

DB

The loop is advanced until a cleavage plane is identified 
between the myometrium and trophoblastic tissue, followed 
by a detachment of the material, adopting a technique simi-
larly to that used to guide a curette under visual control, taking 
care to preserve integrity of healthy myometrium (Figs.   6,  7). 
Occasionally, the cleavage plane is indiscernible, or the material 

to be removed is overly abundant and seems to be tenaciously 
adherent. In this case, the loop may be used with activated 
current (Figs. 8  –10). Due caution is required, because there is 
still the possibility of abnormal placental growth (e.g., placenta 
accreta). 
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12 reat ent of a retained trop o last it
t e  r Intrauterine Bigatti Shaver (I ®) 

(KARL STORZ, Germany) in a patient who 

underwent embolization of uterine arteries.
The RPOC is seen to occupy the entire uterine 
cavity ( ). The remnants of the trophoblast are 

shaved away with the IBS®, which is applied to 
all uterine walls ( ) until complete removal is 
confirmed ( ).

B

D

11 reat ent of a retained trop o last it  t e 
 r Intrauterine i atti a er (I ®) 

(KARL STORZ, Germany). Ultrasonographic 
appearance ( ) and hysteroscopic image (B) of 

an avascular retained trophoblast. The cutting 
window of the TRD is brought in contact with 
the free margin of the lesion ( ). Owing to the 
simultaneous removal and aspiration of tissue 

fragments, a clear visual field is maintained 
throughout the procedure (D ).

B

D

reat ent it  issue Re o al De ices RDs
The removal of RPOCs is a major indication for using a TRD 
and – given the instrument’s purely mechanical cutting action 
– should be considered particularly in cases where the remnant 
is found to be poorly vascularized (Fig. 11). 

In some circumstances, the removal of RPOCs with a TRD is 
facilitated by embolization of uterine arteries, which reduces 
the risk of bleeding and provides an enhanced level of safety 
( i ). The procedure can be performed in a rapid and 
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13 reat ent of a retained trop o-
last it  t e  r Intrauterine 

Bigatti Shaver (I ®) (KARL STOR ,
Germany). 

Hysteroscopic view of a decidual 
chorionic remnant emanating from 
the anterior uterine wall and clearly 
demonstrating the presence of 

chorionic villi ( ). The cutting 
window is brought in contact with  
the RPOC (B). The placental rem-
nant is shaved away and aspirated

( ) until complete removal is con-
firmed hysteroscopically (D).

DB

articular ircu stances

olar re nancy
The molar pregnancy (hydatidiform mole) is the commonest 
form of gestational trophoblastic disease, and has an inci-
dence of approximately 1–3 cases per 1000–1500 pregnancies 
in women under 20 or over 40 years of age. The pathology 
is commonly diagnosed at an early stage, during the first 
trimester of gestation, through routine ultrasound examination. 
The ultrasonic image is quite pathognomonic, featuring a 
typical ‘ eehive  or ‘snowstor  pattern. A measurement of 
�-hCG has shown to be a useful diagnostic adjunct, since its 
level is generally elevated at the time of gestation.  

The diagnosis of a hydatidiform mole is more difficult in 
patients in the perimenopausal period. In fact, at that stage, 

any diagnosis is often made coincidentally, following an 
ultrasound examination, a hysteroscopy or an intracavitary 
follow-up revision performed for surveillance of abnormal 
uterine bleeding.

Hysteroscopy plays an increasingly important role in the 
diagnosis of a molar pregnancy. The typical hysteroscopic 
appearance is characterized by the presence of a thickened, 
hyperemic mucosa with jelly-like structures that are grouped 
with vesicles, either singular, or arranged in clusters, which 
are pallid or colored in pink, 2–3 mm in size. The surrounding 
endometrium presents a decidual appearance (Fig. 14). 

straightforward manner by bringing the cutting window in close 
contact with the placental remnant to be removed ( i ). 
Another benefit lies in the fact, that the procedure can be 
performed in an outpatient setting. While small-calibre TRDs 

up to 6 mm in diameter can be applied without prior cervical 
dilatation in an outpatient setting, the use of larger models 
(  6 mm) is limited to inpatient conditions in the operating room 
and necessitates the use of anesthesia.

14 linical case of a olar pre nancy 
dia nosed in a youn  o an   yrs  of

a e ( ). A trans a inal ultrasound e a ination
performed at 11th week of gestation reveals 
within the uterine cavity a complex neoplastic 
structure, without embryonic features, and 

showing peripheral vascularization. Upon 
office ysteroscopic e a ination (B), the 
associated blood loss is flushed out with a 
continuous flow of saline. Ensuingly, chorionic 
villi are visualized in the uterine cavity, 
presenting with signs of swelling and edema

typical of molar degeneration. Note, that the 
edematous villi – typically emanating at the 
chorionic membrane (D ) – are still visible at the 
apex ( ) while assuming a normal appearance. 

B

D
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The hysteroscopic appearance of a molar pregnancy is well-
differentiated from a similar entity occasionally seen – an 
‘empty sac’ (or ‘blighted ovum’). When looking at the former 
case, it is extensively diffuse, in the latter, it is rather confined 
to the site of the trophoblast.

Hysteroscopic surveillance is of crucial importance in the post-
evacuation management of a molar pregnancy after hystero-

suction, because the hysteroscopic presentation of the uterine 
cavity, now completely cleansed of abnormal ovular material – 
along with a regular decrease in �-HCG levels – should allow 
to avoid an additional sharp currettage, which may induce 
complications in the short and long term.

aesarean car re nancy 
CSP is a rare type of ectopic pregnancy in which the pregnancy 
is implanted on the previous Caesarean scar, i.e., in myometrial 
and fibrous tissue that is incapable of providing nutrients and 
fostering embryo growth. It can lead to potentially life-threaten-
ing complications including morbidly adherent placenta (MAP), 
uterine rupture and massive hemorrhage. To date, therapeutic 
termination of pregnancy – with a relatively low risk profile in 
terms of bleeding and the benefit of a fertility-preserving inter-
vention – is the preferred treatment option. Current therapies 
for the management of CSP are administration of methotrexate
(MT ), uterine artery embolization (UEA), curettage, resection
via hysteroscopy, laparoscopy, or laparotomy, and finally, in 
highly severe cases, hysterectomy. To date, no overall con-
sensus or guidelines have been defined regarding the best 

treatment options, thus making it difficult for the gynecologist 
to shape a well-adapted management strategy. Nonetheless, 
it is beyond controversy, that recent advancements made in 
minimally invasive gynecologic surgery have yielded a host of 
distinct advantages which are relevant to the endoscopic treat-
ment of SCP, when diagnosed at an early gestational age. 

Recently published data suggest that, given a residual myome-
trial thickness  2 mm, hysteroscopic surgery can be a valid 
therapeutic option, as it is a safe and effective procedure, of-
fering short operative time and duration of hospital stay, less 
intraoperative bleeding and fast recovery. Moreover, operative 
hysteroscopy seems to be the optimal procedure especially 
in patients who opt for fertility-preserving treatment. Hystero-

Resection of a  it  a r 
ipolar office resectoscope 

(KARL STORZ, Germany).
A gestational sac is found at the 
level of the previous caesarean 
scar ( ). With the convexity of the 

cutting loop oriented towards the 
implantation site of the CSP, the 
gestational sac is incised (B) to 
inspect the amniotic cavity con-
taining a single fetus ( D). The 
cutting loop activated to resect the 

umbilical cord ( ) and remove 
the fetus (G). Finally, the resecto-
scopic slicing technique is used to 
completely remove the gestational 
sac (H I).

G H I

D

B
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16 linical case of spontaneous a ortion in a 
 year old o an  Repeated controls of 

-HCG levels and ultrasound findings rose the 
suspicion of retained abortion products at the 
7th  week of gestation. Hysteroscopic 
e a ination  performed with a liquid 

distension medium, reveals the egg chamber 
in the uterine cavity ( , arrows) related to a 
decidual cast, only at times normal  while 
often presenting areas of hemorrhage . The 
close-up view of the egg chamber appears to 
be in advanced involution D . 

Being the second spontaneous abortion, an 
alligator forceps is used to fenestrate ( ) the egg 
chamber, followed by a targeted sampling of villi 
for cytogenetic evaluation. 

B

D

scopy allows to identify the position of the gestational sac and 
to localize the vascular distribution surrounding the gestational 
implant, thus facilitating accurate electrocoagulation in case 
of bleeding while providing crucial visual information for early 
recognition of risk areas to prevent the occurence of surgical 
hemorrhage. The gestational sac can be surgically removed 
with a standard resectoscope or a miniature resectoscope, 
using a slicing technique to expose and evacuate the ectopic 
pregnancy (Fig. 15).

Current evidence suggests that a combined therapeutic ap-
proach with systemic administration of methotrexate (1 vial 
of MT  on day 1, 4, 7) and hysteroscopic treatment is more 
effective and offers an enhanced level of safety. 

Given a residual myometrial thickness < 2 mm, it is safer to 
perform hysteroscopy under laparoscopic guidance, because 
in the event of uterine perforation, the scar can be effectively 
removed along with the gestational implant and repaired lapa-
roscopically.

e Role of Hysteroscopy in arly re nancy oss
Ultrasound is considered a most valuable diagnostic aid in the 
evaluation of early pregnancy loss. Despite the high diagnostic 
accuracy and effectiveness of ultrasound-based exams, 
however, some areas of the uterine cavity, such as the space 
between the deciduae parietalis and capsularis, nonetheless 
remain obscured. Hysteroscopy may constitute a valid modality 
for evaluation of both early pregnancy loss and blighted ovum 
(Fig. 16).

A recent study, in fact, has evaluated the differences in 
hysteroscopic patterns between a blighted ovum and a viable 
pregnancy in early gestational phase (< 12 weeks), concluding 
that in the case of blighted ovum, the gestational sac appears 
collapsed, with a wrinkled surface, and seems to be relatively 
small for gestational age. However, there are no significant 
morphological differences in the capillary distribution between 
blighted ovum conditions and viable pregnancies.
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Intrauterine Contraceptive Devices (IUDs)
Introduction
Today, more than 150 million women worldwide use an intra-
uterine device (IUD) for contraception. In particular, use of an 
IUD represents, after tubal sterilization, the second most widely 
employed method of contraception in women with completed 
family planning. 

Since its market inception, a multitude of IUDs of varying forms 
and sizes have followed. The most up-to-date and widely 
available IUDs are small, rod-shaped items made of plastic, 
designed like a ‘T,’ a ‘7,’ or an ‘Y,’ with a diameter of approx. 
2 mm, of varied length (a few centimeters), and have two thin 
polyethylene strings attached to the inferior extremity. 

IUDs are classified either as nonmedicated or medicated. 
Nonmedicated IUDs, which were introduced in the early 1960s, 
are composed entirely of polyethylene (a pharmacologically 
inactive plastic), which is rendered radiopaque by barium salt 
adjuvants, to allow visualization under X-ray. The best known 
are the Lippes Loop and the Margulies coil. 

At the turn of decades in the late 1960s, the contraceptive 
efficiency of IUDs was enhanced by integrating metal compo-
nents (copper, gold or silver), or progestins.

The levonorgestrel-releasing IUD (LNG IUD) is a progestin-
containing intrauterine device most widely used in Europe and 
worldwide. LNG IUDs are currently available in various dosages 
(13.5, 19.5 and 52 mg) and long-acting approved effectiveness 
ranging from 3 up to 6 years (Fig.  1). 

The progestin IUD is not only used for contraception, it also 
constitutes an innovative therapeutic option in the treatment of 
dysfunctional uterine bleeding and endometrial hyperplasia, in 
the setting of hormone replacement therapy (HRT). Recently, 
other indications for use of the Mirena have emerged (Table I).

Table I: Emerging indications for use of the Mirena IUD.

� Dysmenorrhea

� Endometriosis / Adenomyosis 

� Prevention and treatment of endometrial hyperplasia 

� Treatment of early stage endometrial carcinoma

Deployment of IUD: The Role of Hysteroscopy
An ultrasound examination should be performed prior to 
deployment of an IUD, in order to exclude uterine and ad-
nexal pathologies (submucosal or intramural myomas that 
may distort the cavity, uterine anomalies). In the case of a 
duplicated uterine cavity, it is crucial to insert a V-shaped IUD. 

IUDs are inserted predominantly during menstruation, both 
to minimize the risk of an undetected pregnancy, and to 
benefit from the relative wideness of the cervical canal. With 
the patient in the gynecological position, we proceed to insert 
a speculum into the vagina, and clean the cervix with an 
antiseptic wipe. Pressure may be applied to the anterior labium 

of the uterine cervix using Martin forceps, and followed by 
insertion of a hysterometer, which is gently advanced through 
the external ostium until the uterine fundus is reached (in case 
of a hysterometric outcome of less than 6 cm, use of a coil is 
contraindicated due to a high risk of spontaneous expulsion), 
exerting particular care to prevent the risk of perforation. 
Subsequently, the coil is inserted with caution. 

The insertion technique applied is subject to the individual type 
of IUD, but in any case, the IUD must be properly positioned at 
the uterine fundus to be effective. Occasionally, an intrauterine 
device is malpositioned in the isthmic region, most often 

1 Hysteroscopic image of an LNG IUD (52 mg, active for 5 years, 
Mirena, Bayer Schering Pharma AG) correctly inserted (A).

3D ultrasound (B). Coronal scan of a Mirena LNG IUD in correct posi-
tion. Note, the intrauterine device is echogenic only at the level of the 

string, and the base of the arms, while the main part is hypoechoic or 
anechoic. Therefore, a 3D ultrasound examination is suited to improve 
localization of the device and to establish the diagnosis of an incor-
rectly positioned IUD.  

BA
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2 Hysteroscopic image of a dislocated IUD in the presence of a 
submucosal myoma of about 2 cm with mainly intracavitary 

development.

3 Two-dimensional transvaginal ultrasound (A): the sagittal scan shows 
a malpositioned IUD (distance, measured from cranial end of IUD to 

the contour of the uterine fundus, exceeding 2 cm). 3D ultrasound (B): 
the coronal scan shows the initial dislocation of the arms of the device 
within the myometrial layer (arrows). 

A B

4 Malpositioned IUD diagnosed in a 
hysteroscopic examination performed

with a liquid distension medium. 

IUD dislocated in the isthmic area (A) in a 
Chinese patient, 42  years of age. 

Cervical dislocation of a copper IUD (B) and a 
Mirena device (C).

CBA

resulting from clumsy handling, or anatomical difficulties such 
as cervical canal stenosis, or an isthmocele. The IUD may 
also become dislocated from the site of inital deployment 
(for example, due to submucosal fibroid growth (Fig.  2). 
Very frequently, the final dislocation of the device remains 
completely asymptomatic. It is therefore prudent to perform 
an ultrasound examination immediately after IUD deployment, 
or following the next menstrual cycle, to assess proper 
positioning. Whatever gives rise to suspect an incorrectly 
positioned IUD or its dislocation (distance, measured from 
the level of the cranial end of the IUD to the contour of uterine 

fundus, exceeding 2  cm) (Fig. 3), hysteroscopy has shown to 
be effectively used for diagnostic clarification (Fig. 4). 

Direct hysteroscopic visualization also permits to evaluate the 
state of the IUD, particularly, in terms of integrity of the copper 
component, or the presence of excess calcium deposits 
(Fig.  5). Frequently, the endometrial mucosa is found to react 
to the IUD leading to a growth of micropolyps, which seems 
to confirm the hypothesis that the IUD’s contraceptive effect 
is mediated by the induction of a chronic state of endometrial 
microinflammation.

5 Hysteroscopic  images of a multi-arm copper IUD (currently not marketed in Italy) in place for 
about 8 years, in a patient 44 years of age. Note the signs of erosion on the device, presenting 

with marked calcium deposits (A). The string of the IUD is ascending within the cervical canal (B).

A B
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Hysteroscopy and IUD Repositioning
Hysteroscopy is used effectively to identify and evaluate the 
actual position of the IUD. If the IUD is merely displaced in the 
cervico-uterine tract, but still in-line with the longitudinal uterine 
axis, repositioning is usually accomplished by grasping and 
manipulating one of the distal arms of the IUD with a forceps. 
Another option is to apply gentle force to the distal end of the 
IUD’s vertical stem using either the tip of the hysteroscope or 

a grasping forceps with alligator jaws to reposition the device 
until it is in close proximity to the uterine fundus (Figs. 7, 8).

If the IUD has become dislodged and lies in a transverse or 
oblique position or if its components are partially or totally 
trapped and embedded in the myometrium, repositioning of 
the device can be particularly challenging. (Figs. 9, 10). 

7 Hysteroscopic repositioning of an IUD with copper component 
dislocated within the cervical canal (A). Mobilization of the IUD by 

simultaneous maneuvers performed with the distal tip of the hystero-
scope and alligator forceps used to grasp the vertical stem. In this way, 
adequate pressure is applied to reposition the IUD in the uterine cavity.

BA
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8 Hysteroscopic repositioning of a Mirena device dislocated in the 
cervical canal (A–D). 

BA

DC

The long-acting reversible intrauterine contraceptive device 
ReLARC® (Reversible Long-Acting Reproductive Control, 
Contrel Europe, Ghent, Belgium), inserted under hysteroscopic 
control, was released on the market in 2014. 

The system design differs from a conventional T-shaped 
IUD in that it comprises a non-biodegradable monofilament 
polypropylene suture with tiny copper cylinders which can 
freely move on it, allowing the device to bend and shift to some 
degree once it is anchored hysteroscopically inside the uterine 
cavity. The ReLARC® system has a duration of action of up to 
10 years. It is immediately effective, well-tolerated and offers a 
good level of patient compliance. It was initially developed for 

long-term non-hormonal contraception as a reversible alterna-
tive to permanent surgical sterilization procedures. 

Directly after hysteroscopic insertion, the depth to which the 
anchoring knot is implanted in the fundal myometrium should 
be measured by ultrasound. With its small design, well-fitting 
movable copper cylinders and the hysterosopic mode of inser-
tion, the ReLARC® system may even be used in patients with 
uterine cavities altered by concomitant abnormalities. 

At the end of use, the system can easily be retrieved by simply 
pulling on its tail. Removal of the ReLARC® system reportedly 
leads to instantaneous restoration of fertility.

BB BA

6 ReLARC® System (Reversible Long Acting 
Reproductive Control, Contrel Europe, 

Ghent, Belgium).
Shown is the ReLARC® device contained in 
the auxiliary inserter protruding from the distal 
tip of the hysteroscope sheath (A).
Hysteroscopic view taken during ReLARC®

insertion (B). The end of the polypropylene 
thread is anchored in the midline of the uterine 
fundus. Note the small space occupied by the 
device within the uterine cavity, which largely 
accounts for its being well-tolerated in patients 
with long-term use. 
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9 Hysteroscopic repositioning of a 52 mg 
levonorgestrel-medicated IUD (active for 

6 years, Benilexa, Gedeon Richter Plc) trans-
versely dislocated at the level of an isthmo-
coele (A).

The technique mainly consists of repositioning 
the IUD until in-line with the longitudinal axis 
of the uterine body. This is accomplished by 
applying gentle traction on the string, causing 
the IUD to migrate toward the center of the 
cervical canal (B). 

Once the IUD has been realigned longitudinally 
passing across the cesarean scar niche (C), an 
alligator forceps is used to mobilize the arms of 
the device until it rests in the intended intrauterine 
position (D–F).

BB
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10 Hysteroscopic repositioning of a 13.5 mg 
levonorgestrel-medicated IUD (active for 

3 years, Jaydess®, Bayer Pharma AG) with 
arms entrapped in the myometrium of the 
uterine fundus (A). 

Applying gentle traction on the stem of the IUD 
with an alligator forceps (B) allows to free the 
arms from the myometrial tissue, and then, to 
reposition the device until it rests in the intend-
ed intrauterine position (C).

BB B CA
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Hysteroscopy and IUD Removal
Removal of an IUD, usually is a straightforward and painless 
procedure. The main indications for its removal are as follows:

In order to remove the IUD, it simply suffices to insert a 
speculum, and to exert gentle traction on the strings emanating 
from the external uterine ostium, usually allowing the device to 
be pulled out. In some cases, however, the strings may break, 
and/or they may have ascended into the cervical canal. In this 
case, removal of an IUD can prove more difficult. 

Generally, in clinical practice, when the strings of the IUD are 
not visible at the external uterine ostium, the authors resort to 
various localization measures (ultrasound, direct abdominal-
pelvic X-ray), followed by dilation of the cervical canal with 
Hegar probes and application of a Klemmer forceps introduced 
through the cervical canal. This should allow to grasp the 
strings of the IUD from within the uterine cavity. 

Blind methods of retrieval, apart from being painful and 
associated with an iatrogenic trauma, are also potentially 
dangerous, as they often produce lesions of the endocervical 
or endometrial mucosa. Moreover, with such techniques, it is 
particularly difficult to retrieve an IUD partially embedded in the 
uterine wall.

Hysteroscopy, provides a safe and effective method for 
localizing and removing IUDs under direct visual control. The 
procedure for hysteroscopic removal of an IUD is very simple: 
once the device is identified, a forceps with jaws wide open, is 
used to either grasp the string, or one of the IUD’s distal arms 
(Figs. 11–14).

� extrusion of the device;
� desire for childbearing;
� or, the occurrence of adverse events.

11 Hysteroscopic removal of a copper-containing IUD. Removal of the 
IUD with the classical technique via the transvaginal route, in this 

case, is not feasible, because no string is seen at the level of the 
external uterine ostium. Once the actual site of the device has been 
identified, usually the intrauterine position, the string is found to be 
absent at the distal end of the vertical stem (A–B). Using an alligator
forceps, the distal end of the stem is grapsed (C), and retracted until the 
IUD is completely removed from the uterus (D).

BA
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12 Hysteroscopic removal of a copper-containing dislocated IUD.
In case of malpositioning, it is advisable to localize the string (A), 

and firmly grasp the IUD (B), which should then allow it to be retracted 
– possibly by causing minor discomfort to the patient –  but without any 
iatrogenic trauma to the uterine walls.

BA

13 Hysteroscopic removal of an IUD of irregular shape dislocated in the 
isthmic region (A–B). In this case, using grasping forceps 

specifically designed for the removal of fragments of polyps/fibroids 
and foreign bodies, the IUD is mobilized from the isthmic wall and 
removed by exerting traction on its vertical stem (C–D).

BA
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14 Hysteroscopic removal of an IUD properly positioned in the uterine 
cavity.
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 With closed jaws, the entire hysteroscope is retracted from the 
uterine cavity, without withdrawing the tip of the forceps into 
the operating channel.

Occasionally, even with the aid of a hysteroscope, IUD removal 
can be difficult: while attempting to ‘blindly’ remove an IUD, the 
proximal end may become incarcerated within the muscular 
wall, or the isthmic region, or even the cervical region: in these 
cases, forcible traction applied on the IUD can partially rupture 
the myometrial wall and finally result in uterine perforation, 
potentially causing further injuries to adjacent organs. When 
faced with such problems, it is crucial that a 5-Fr hysteroscopic 

forceps be used to retrieve the migrated IUD to the cavity, 
and to pull it out under continuous visual control, making sure 
that the proximal end does not resume the previous, incorrect 
position.

Occasionally, however, the IUD is found to have come apart or 
broken due to preceding attempts of a ‘blind’ removal: in these 
cases, following removal of all fragments, it is vital to thoroughly 
inspect the cavity to avoid leaving behind metal fragments of 
copper string, which may break apart and become embedded 
in the endometrial and/or myometrial tissue.

IUD and Pregnancy
Even though the use of an IUD is a highly effective method 
of contraception, women with the device left in-situ during 
pregnancy are at greater risk of adverse outcomes than those 
who conceived without an IUD. Among the main risks are mis-
carriage, preterm delivery, premature rupture of amniochoric 
membranes, chorioamnionitis, and preterm placental abrup-
tion.

Based on the literature, current evidence suggests that – in 
women who have their IUDs removed within the first trimester 
of pregnancy – the rates of miscarriage can be reduced 
from 54% to 20%, and the range of preterm delivery from 
17%–18% to 4%–14%. However, despite IUD removal within 

the first trimester, the overall risk of adverse outcomes remains 
higher when compared with women who conceived without an 
IUD.

The method of IUD removal in the presence of visible strings 
does not differ from the standard method used in the absence 
of pregnancy, whereas in cases where either the strings of the 
IUD are not visible or the device is found to be dislocated, it is 
advisable to adopt a technique of hysteroscopic removal under 
ultrasound guidance.

Finally, it should be emphasized, that in the event of gestation 
occurring with an IUD in situ, there is an elevated risk of ecto-
pic implantation.
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Dysfunctional Uterine Bleeding
Definition  tiolo y and lassification
Dysfunctional uterine bleeding (DUB) comprises 40–60% of 
cases of Abnormal Uterine Bleeding (AUB) and is defined, 
according to the European Society of Human Reproduction 
and Embryology (ESHRE), as any irregular bleeding which is 
prolonged or abundant, the origin of which is not attributable to 
any identifiable pelvic or systemic pathology. 

The presence of heavy menstruation may have important 
medical and social consequences  DUB is, in fact, one of the 
most common causes of iron deficiency anemia, which can 
seriously impact a woman’s quality of life while contributing 
to an increase in health care costs, as it is one of the main 
motives for gynecological consultations. 

Its diagnosis is generally made per exclusionem, and the 
underlying etiopathogenetic mechanisms are still not fully 
understood.

In terms of etiology, ESHRE has identified an ovulatory and an 
anovulatory form of DUB  conversely, in the United States, the 
definition of DUB includes only anovulatory bleeding. 

The anovulatory form of DUB occurs most frequently at the 
beginning of a woman’s fertile period, due to immaturity of the 
hypothalamic-pituitary-ovarian axis, or at its end (perimeno-
pause), due to the onset of a condition of relative hyperestro-
genism. Accordingly, the anovulatory form is the consequence 

of excessive estrogenic stimulation of the endometrium, 
which is associated, in adolescents, with a prolonged follicular 
phase, due to the lack of preovulatory luteinizing hormone (LH) 
surge, or, in perimenopause, a progestin deficit, which, by not 
allowing a proper stromal development, involves the formation 
of a particularly fragile and unstable endometrium. 

The ovulatory form of DUB is the most common (about 80  
of DUB cases), and occurs around the age of thirty  it may 
also manifest itself in cases of obesity, where it adversely 
affects the menstrual cycle, resulting in a peripheral 
conversion of androgens to estrogens, thereby altering the 
estrogen-progestin ratio. Ovulatory dysfunctional bleeding, with 
normal levels of circulating sex hormones, may be the conse-
quence of changes in local hemostatic factors (an inversion 
of the relationship between vasoconstrictor factors (PG  F2�) 
and vasodilators (PG  E2), increasing prostaglandin levels or a 
change in the density of endometrial spiral arterioles, with an 
increased blood flow and reduced platelet aggregation. 

The FIGO recently proposed a classification system for all of 
the possible causes of abnormal uterine bleeding, designated 
as ‘PALM-COEIN’ (Polyps, Adenomyosis, Leiomyomas, 
hyperplastic endometrial Malignancies, Coagulopathy, Ovula-
tory disfunction, Endometrial disorders, Iatrogenic causes, and 
causes Not yet classified).

linical ppearance
The symptoms reported by women are generally of an 
atypical increase in menstrual flow (  80 ml), sometimes lasting 
more than seven days. The ovulatory form occurs with the 
regular menses, sychronous in rhythm and time (since they 
are preceded by normal ovulation), but abundant in terms of 
quantity  the anovulatory form, however, is characterized by 
the presence of an irregular menstrual cycle, with heavy and 
sometimes prolonged bleeding.

In relation to the severity of the bleeding, it is possible to 
distinguish a mild DUB, (in which menstrual discharges are 
only slightly prolonged or irregular and which, lacking the 
clinical signs of anemia, usually does not require treatment), 
and moderate to severe DUB, characterized by profuse 
and prolonged anemia-associated menstruation with 
mild/moderate adverse effects on routine daily activities.

16
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re ysteroscopic Dia nosis
In order to establish a diagnosis of 
DUB, any other etiopathogenetic factors 
related to AUB, both uterine (endometrial 
and myometrial) and systemic, need to 
be excluded (Table I).

Hysteroscopic Dia nosis
In the presence of DUB, a hysteroscopic 
examination is negative, i.e., the uterine 
cavity presents a regular appearance 
and normal tonicity, along with a more or 
less regular volume, or a reduced volume 
with the endometrium in proliferative 
phase, or slightly thickened depending 
on the phase of the menstrual cycle in 
which the examination is performed 
(Fig.  1). 

There are no signs suggesting the 
presence of myometrial or endometrial 
lesions which otherwise might explain 
episodes of profuse or prolonged bleed-
ing.

Table I: Survey of the diagnostic scheme, signs and symptoms related to potential causes of 
abnormal uterine bleeding.

Diagnostic Step Signs, Symptoms and Tests Suspected Pathology

Anamnesis Pelvic pain Abortion, ectopic pregnancy, PID, trauma, 
sexual abuse, adenomyosis

Nausea, weight gain, increased urinary 
frequency, sense of fatigue Pregnancy

Weight gain, heat intolerance, 
constipation, feeling of fatigue Hypothyroidism

Weight loss, sweating, palpitations Hyperthyroidism

Tendency toward spontaneous bleeding 
(epistaxis, gingival bleeding) and 
hematoma formations

Coagulopathies

Jaundice, history of hepatitis Liver pathology

Hirsutism, acne, acanthosis nigricans,
obesity Polycystic ovary syndrome (PSO)

Postcoital bleeding Cervical dysplasia, endocervical polyps

Objective Examination Galactorrhea, headaches, visual 
disturbances Pituitary adenoma

Weight loss, excessive exercise, stress Hypothalamic deficit

Tiromegalia, weight gain, edema Hypothyroidism

Thyroid tenderness, tachycardia, weight 
loss Hyperthyroidism

Hematoma, jaundice, hepatomegaly Liver pathology

Uterus of increased volume Pregnancy, myomas, adenomyosis,
endometrial cancer

Fixed uterus Cervical carcinoma

Adnexal mass Ovarian cancer, ectopic pregnancy, 
ovarian cyst

Mobile and painful uterus or cervix. Pelvic in ammatory disease, 
endometritis

Laboratory Analyses ß-hCG Pregnancy

Thrombocytopenia and bleeding 
disorders Coagulopathies

Abnormalities in liver function tests or 
PTT Liver pathologies

TSH Hypo- / hyperthyroidism

PRL Pituitary adenoma

Glycemia Diabetes mellitus

DHEA-S, testosterone, 17-beta-hydroxy-
progesterone (hyperandrogenic state) Adrenal or ovarian tumors

Pap-Test Cervical dysplasia

Cervical swab Cervicitis, pelvic in ammatory disease

Diagnostic Modalities 
Using Dedicated 
Instruments and 
Equipment

Transvaginal ultrasound, 3D ultrasound, 
sonohysterography

Focal or diffuse endometrial or myometrial 
lesions (endometrial polyps, myomas, 
endometrial thickening, adenomyosis), 
pregnancy, ovarian swellings.

Hysteroscopy and endometrial biopsy Focal or diffuse lesions of the endo-
metrium or myometrium (endometrial 
polyps, myomas, endometrial thickening, 
adenomyosis), typical or atypical 
hyperplasia, endometrial adenocarcinoma.

1 Hysteroscopic aspects of the uterine cavity 
in a woman suffering from dysfunctional 

uterine bleeding (examination performed with 
liquid distension medium).
Panoramic view ( ) confirming the absence of 
endometrial or myometrial lesions. Consistent 
with the phase of the cycle (early proliferative), 
in which the hysteroscopic examination was 
performed, the endometrium (B) appears 
slightly thickened.

B
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Treatment
The treatment modalities available for dysfunctional uterine 
bleeding vary depending on the form (ovulatory or anovulatory), 
intensity of bleeding, and the age and general condition of the 
patient.

The objectives of treatment are to arrest acute bleeding, and to 
prevent its recurrence.

Conservative medical therapies are gener-
ally the first treatment of choice (Table II). 
Factors, that may limit their use are related 
to their sometimes transient effect, and 
the more or less severe side effects that 
may arise as a result of prolonged use.

Surgical treatment of DUB is the second 
choice, i.e., and should only be used in 
cases refractive to conservative medical 
therapy, or where the latter is contraindi-
cated.

The mainstay in operative treatment of 
DUB involves the use of unipolar or bipolar 
hysteroscopic endometrial ablation and 
including resection and/or destruction of 
the endometrium throughout its depth and 
extent, in order to reduce or completely 
arrest profuse and/or irregular bleeding.

Worthy of mention is that, today, there 
are also non-hysteroscopic endometrial 
ablation techniques (second-generation 
ablation methods), whose discussion is 
beyond the scope of this manual (Table 
III). 

The use of conservative surgical treatment 
options is indicated in perimenopausal 
patients, or in women whose family planning is completed, as 
it destroys more or less all of the endometrial tissue. 

In fact, the outcome of pregnancies after endometrial ablation 
is often fraught with a high rate of miscarriages in the first 
trimester, and a substantial proportion of maternal and 
obstetrical complications (placenta previa, placenta accreta, 
postpartum bleeding) as well as fetal complications (intra-
uterine growth retardation).

The patient selection criteria for conservative surgical treatment 
should include an assessment of the size of the uterine cavity 
– with an uterus no larger than 12 weeks of gestation – and 
an endometrial evaluation, without any apparent signs of 
significant histopathological changes (hyperplasia with a high 
risk of malignant transformation)  in addition, absence of any 
genital pathologies that may adversely affect the outcome of 
surgery must be confirmed (i.e., genital prolapse, internal/
external endometriosis, ovarian diseases, PID, or uterine 
abnormalities, whether congenital or acquired).

To date, conservative surgical treatment has actually replaced 
the traditional hysterectomy, which until the 1980s, was the 
only operative therapy available for abnormal and/or dysfunc-
tional uterine bleeding. 

Indeed, in the literature, there is a high level of consensus, 
that the technique has considerable advantages compared to 
hysterectomy, namely, a reduced risk of major/minor compli-
cations, decreased duration of surgery and hospital stay, faster 
patient recovery, and accordingly, a reduction in health care 
costs. 

Table II: Drugs commonly used to treat chronic DUB.

Treatment Description Reduction of 
Bleeding Warnings

Combined oral 
contraceptive

Pharmacological treatment 
with estrogen, combined 
with progestin

74–97% Intermenstrual bleeding in the first 
three months. Amenorrhea.

Oral progestin for 
21 days

Pharmacological treatment 
based on cyclic progestin 43% Nausea, vomiting, headache, breast 

tenderness, bleeding with suspension

LNG-IUS

System for local and 
continuous release of 
progestin (levonorgestrel) 32–50%

Bloating, uid retention, breast 
tenderness, weight gain, nausea, 
dizziness, headache, depression, 
acne, skin rash, hirsutism.

Tranexamic acid

Active substance for therapy 
for bleeding 47–54%

Nausea, vomiting, diarrhea, 
occasional disturbances to color 
vision. Contraindicated in cases of 
thromboembolic disease.

Mefenamic acid Active ingredients belonging 
to the class of NSAIDs 20–50% Gastric intolerance, nausea, vomiting, 

bronchospasm.

Danazol

Active ingredient chemically 
derived from testosterone, 
inducing a state of pharma-
cological menopause 
through the inhibition of the 
hypothalamic-pituitary-
gonadal axis.

50%

Muscle cramps, fatigue, weight 
gain, uid retention, atrophy, breast 
tenderness, acne, oily skin, hirsutism, 
atrophic vaginitis. Prolonged 
treatment is contraindicated in case 
of liver, kidney or heart problems.

GnRH analogues

Medical therapy, inducing 
a state of menopause by 
pharmacological inhibition of 
the hypothalamic-
pituitary-gonadal axis.

> 90%
Hot ashes, night sweats, vaginal 
dryness, dyspareunia, and loss of 
libido, decreased bone density.

Table III: Major non-hysteroscopic endometrial ablation techniques and 
year of inception (market launch).

Major Non-Hysteroscopic
Endometrial Ablation Techniques

Year of
Inception

Thermal Balloon (Thermachoice) 1994

Microwave Endometrial Ablation (MEA) 1995

Thermal Balloon (Cavaterm) 1996

Interstitial Endometrial Hyperthermia with a Laser 
(Endometrial Laser-Assisted Intrauterine Thermal Therapy, 

ELITT)
1996

Hydrothermoablation (HTA) 1997

Photodynamic therapy (PDT) 1998

Thermoregulated Radiofrequency (for DUB) 1997

Thermal Balloon (Thermachoice II) 1998

Endometrial Cryoablation 1999

Endometrial Ablation with Bipolar Energy (Novasure) 2000

Thermal Balloon (Thermachoice III) 2004
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Hysteroscopic ndo etrial lation
Hysteroscopic endometrial ablation was introduced as an 
alternative option to hysterectomy, and has demonstrated both 
a similar efficacy and additional benefits over the latter.

Hysteroscopic endometrial ablation is, in fact, less traumatic 
for the patient, allows a faster postoperative recovery and 
reduced hospitalization, and is associated with a reduced rate 
of intraoperative and postoperative complications.

The objective of endometrial ablation is to remove or destroy 
the entire thickness of the endometrium, including the 
basal glandular level  the rationale is based on observations 
of Asherman who, in 1950, faced with the presence of intra-
uterine adhesions and scarring, following endometrial ablation, 
induced a condition of oligo-amenorrhea.

The destruction of endometrium in the treatment of DUB began 
in the 1980s, although the historical development has not been 
precisely established. 

Robert Neuwirth was the first, in 1978, to publish a description 
of the treatment of fibroids using a resectoscope, which to that 
date had only been used in urological surgery. 

From that time onward, the urological resectoscope became 
more widely accepted in the clinical gynecology as viable tool 
for destruction of the uterine endometrium.

The first peer-reviewed report on resectoscopic endometrial 
ablation dates back to Alan DeCherney, who first in 1983 and 
again in 1987, reported about the electrocoagulation technique 
on the endometrium, performed in women with intractable 
uterine bleeding, who were not eligible for hysterectomy. 

Prior to this, in 1981, Milton Goldrath had already described 
what may be considered the first hysteroscopic endometrial 
ablation ever performed, using a Nd:YAG laser instead of 
a resectoscope. From that era, the coagulation technique 

described by DeCherney, and that of laser vaporization 
proposed by Goldrath, was propagated throughout the world 
on a large scale. 

Meanwhile in the mid-80s, Jacques Hamou, a distinguished 
Parisian hysteroscopist, introduced in Europe what today is 
well known as partial endometrial resection (also called cutting 
loop ablation). He made significant contributions to the design 
and composition of dedicated hysteroscopic instrumentation. 
Instead of using a single-flow resectoscope with Dextran 70 
as distension medium, Hamou used a special continuous-flow 
sheath, with 1.5  glycine as low-viscosity distension medium. 

In 1988, Hamou attended the 1st International Meeting for 
Gynecologic Endoscopy, held in the UK, at Oxford, and this 
was when Adam Magos, a young and talented English hystero-
scopist, first noticed and adopted the technique of endometrial 
resection.

Discussions with Joe Smith, a urology consultant at ohn 
Radcliffe Hospital in Oxford, led Magos to coin the acronym 
TCRE (transcervical resection of the endometrium) – in analogy 
with the acronym TURP (transurethral resection of prostate) – 
to describe the new procedure.

In the same decade, Thierry Vancaillie suggested the use of a 
ball electrode for endometrial ablation, as an alternative option 
to the electrosurgical cutting loop.

Historically, one year before Vancaillie, a apanese group 
reported in a apanese journal on electrosurgical resection 
and ablation techniques using a ball electrode. The inherent 
relative inaccessibility of this publication to the English-
speaking scientific community accounts for the fact, that the 
contribution of Lin et al. (1988) to this field remained to a great 
extent unknown.

The Techniques
Today, there are three different hysteroscopic endometrial 
ablation techniques:

Today, transcervical resection of the endometrium is consid-
ered the gold standard in the treatment of DUB  it involves the 
serial slicing of longitudinal mucosal stripes, with thickness 
ranging from 3 to 5 mm, performed under direct hysteroscopic 
vision, using an angled loop. The technique has the advantage 
of removing the endometrial mucosa, allowing samples of the 
ablated tissue to be subjected to histopathological analysis.

Regarding the extent of resection, a distinction is made 
between total ablation – comprising a removal of the endo-
metrial lining throughout the entire uterine cavity, including the 
IUO – and partial ablation (also termed endometrial reduction), 
which involves the resection of the most part of the endome-
trium, sparing a cuff-shaped segment superior to the isthmic 
region. Endometrial reduction aims at reducing the risk of 
complications, such as amenorrhea, scarring at the isthmus, 
and Asherman syndrome, which together represent the most 
common postoperative complications encountered with total 

ablations. The original technique was designed such that the 
first ‘slicing’ pass of the loop electrode served to create a 
groove at the posterior wall of the uterine cavity extending from 
the fundus almost as far as the isthmus (Fig.  2).

� Laser ablation
� Endometrial coagulation with the ball electrode
� Transcervical resection of the endometrium (TCRE) with 

an angled loop.

2 irst pass of t e resectoscopic ‘slicing’ tec ni ue usin  a loop 
electrode guided along the posterior uterine wall, starting from the 

fundus, and reaching almost as far the isthmus. Such a groove, in the 
original intention of the pioneers of resectoscopic endometrial 
ablations, served to determine the penetration depth of the cut required 
to yield an adequate outcome of resection (reaching the intermediate 
myometrial layer).
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Unlike the original approach, the most up-to-date technique 
(Fig.  3), involves that resection of the endometrial tissue layer 
be initiated at the uterine fundus and carried to the tubal ostia, 
then proceeding with resection of the uterine walls by use of an 
angled loop, making sure that an adequate penetration depth 
in the myometrial layer is achieved. The latter is recognizable 
by a mesh of rather compact fibrous structure, providing a 
sharp contrast to the distinct punctuation seen at the bottom 

of the sliced groove, suggesting the presence of glandular 
tissue and indicating that the final depth of penetration has not 
been reached yet. Commonly, the first 3–4 mm of myometrium 
underlying the endometrium, are removed as well (Fig.  4). A 
persistence of glandular tissue, in fact, may result in treatment 
failure, because the damaged glandular tissue is capable of 
inducing a regeneration of endometrial tissue. 

3 lassical resectoscopic tec ni ue of partial 
endometrial ablation it  a unipolar - r

resectoscope (KARL STORZ, Germany). A 
3-mm straight loop is initially used to resect 
the endometrial layer covering the cornual 
areas ( D). 

Next, using the same loop, employing precise 
latero-lateral movements, the endometrial 
tissue of the uterine fundus is removed ( ). 
Finally, with the angled cutting loop, resection 
is carried along the uterine walls, making sure 
that an adequate penetration depth in the

myometrium is achieved ( ). Commonly, the 
endometrial portion of the supraisthmic region 
is spared during partial endometrial ablations, 
to avoid postoperative complications in the long 
term ( ).

B
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When using an angled loop, mucosal removal in the area of 
tubal recesses and the uterine fundus may prove difficult to 
achieve – given the constrained spacial circumstances – or 
even not feasible  to obviate this problem, it is possible to use 
a 3-mm straight loop (Fig.  3) or a ball electrode (Fig.  5) (Mixed 
ablation technique: TCRE + coagulation).

Use of the resectoscopic technique, in general, requires an 
adequate level of surgical proficiency, in order to remove the 
entire endometrium without running the risk of penetrating 
overly deeply into the myometrium, which may incur complica-
tions such as uterine perforation, transmural thermal damage 

to adjacent pelvic structures, iatrogenic injury to major blood 
vessels, or deep myometrial intravasation of liquid distension 
medium through large-caliber vessels resected during the 
procedure. 

Treatment is deemed complete when all of the endometrial 
mucosa has been removed, and when the remaining surface 
appears regular and smooth. The persistence of small endo-
metrial islands may adversely affect the efficiency of treatment, 
since from these, regeneration and recurrent proliferation 
throughout the uterine cavity may initiate (Fig.  6). The presence 
of numerous irregularities in the surface can lead to the 
formation of synechiae.

The endometrial ablation technique combined with a ball 
electrode (or any of those electrodes specifically designed for 
this purpose) provides a systematic coagulation-vaporization 
of the endometrium, rather than a resection, by means of a 
rollerball electrode  for this reason, it offers the advantage of 
being technically easier than the former, but it represents a 
destructive technique, which inherently does not permit a 
histopathological analysis of endometrial specimen collected 
in the course of the procedure. Apart from that, it involves a 
longer duration of surgery, due to the multiple passes of the 
electrode over the mucosa required to accomplish a complete 
destruction of the endometrial layer. 

Laser ablation of the endometrium is a technique that has 
fallen into disuse, as it is particularly expensive, and results in a 
lenghty operative times, associated with an higher risk of fluid 
overload as compared to traditional resectoscopic surgery.

The success rate for hysteroscopic endometrial ablation is 
defined by the incidence of amenorrhea or hypomenorrhea, 
observed in 73 to 85  of cases, with a mean follow-up of 
approximately 3 years.4 Distinct signs of punctation observed at the bottom of the ‘sliced’ 

groove indicate to the presence of glandular tissue (cutting depth 
insufficient) ( ). Following continued resection with a cutting loop,
a mesh-like, compact texture is seen, different from that of the 
myometrium (cutting depth sufficient) (B).

B

6 Appearance of the uterine cavity after resectoscopic endometrial 
ablation performed in accordance with good practice ( ): the whole 

mucosa has been removed, the residual surface appears regular and 
smooth. The uterine cavity is again viewed after resectoscopic 
endometrial ablation employing an incorrect technique (B): the 
presence of multiple plications (white arrows) and focal endometrial 
remnants (black arrows) may impede the efficiency of treatment.

B

5 The ball electrode can be used for coagulation and/or vaporization 
of the endometrium lining the cornual areas and/or the uterine 

fundus. 
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reoperati e erapy
Appropriate preoperative preparation prior to endometrial 
ablation is often required, in order to allow for a complete, 
secure, and straightforward destruction of the endometrium.

Preoperative pharmacological preparation, in fact, allows both 
the endometrial thickness and the accentuation of uterine 
vascularization to be decreased  it aims at promoting endo-
metrial atrophy, reducing the formation of endometrial debris, 

as well as decreasing both operating time and blood loss 
during and after treatment. 

The medications most commonly administered for this purpose 
are Danazol and GnRH analogues, for about 2–3 months, or 
progestin at low doses  recent studies also show good efficacy 
with combined estrogen-progestin therapy. 

ostoperati e ollo -up
Based on the authors’ clinical experience, a hysteroscopic 
follow-up examination, scheduled at about 30 days after surgery, 
is indicated in all cases of hysteroscopic endometrial ablation.

In fact, considering that endometrial ablation is associated with 
a high rate of postoperative intrauterine synechiae, an early 
hysteroscopic follow-up visit allows for lysis of cervical intra-
cavitary adhesions in a timely manner. 

Moreover, an early follow-up after endometrial ablation has a 
beneficial effect on the doctor-patient relationship, laying the 
foundation for a sustained follow-up period, through which it is 
possible to check on the potential remission/deterioration of 
metrorrhagia symptoms and to establish a risk/benefit analysis 
of any adjunctive therapeutic aids in question. 
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Uterine Sarcomas
Definition  lassification and tiolo y
Uterine sarcomas include a heterogeneous entity of relatively 
rare tumors of mesenchymal origin, which account for approxi-
mately 3% of all cancers of the female genital tract, and 3–5% 
of malignant uterine tumors, with an incidence of only 17 cases 
per million women per year. 

Given the heterogeneity of the morphological data, several 
 classifications have been proposed in the literature. One of
the classification systems divides uterine sarcomas into two
groups: 

Homologous histologic subtypes have been  sub divided based
on anatomical-pathological data. Among the classifications
reported to date in the literature, we prefer to cite that of 
Woodruff (1971), which rearranges those introduced by other
authors.  It distinguishes:

Leiomyosarcomas, with an incidence of 0.64/ 100,000 women/
year, representing 1% of all malignancies of the uterus, have 
been found to be the most frequent histological type in the 
entity of uterine sarcomas. 

Endometrial stromal sarcomas, which have a rate of 0.19/ 
100,000 women/year, on the other hand, represent about 10
of all uterine sarcomas, and 0.2% of all uterine malignancies.

Carcinosarcomas, which were traditionally classified as a
histologic subtype of uterine sarcomas, accounting for about
40% of cases, are now treated as neoplasms with malignant 
epithelial differentiation. 

Among the heterologous subtypes – a specific line of differen-
tiation – we shall recall angiosarcomas, rhabdomyosarcomas,
and malignant fibrous histiocytomas.

There is no particular scientific evidence in the literature
regarding the exact etiopathogenesis of sarcomas, other than 
significant correlations with epidemiological risk.

� homologous: composed of cell types specific to the
uterus; 

� heterologous: composed of cell types not specific to the
uterus.

� Leiomyosarcomas, which originate in the smooth 
myometrial muscle fibers

� Sarcomas of the endometrial stroma, composed of 
cells from the endometrial stroma;

� Carcinosarcomas, characterized by a mixture of
epithelial and connective tissue elements.

linical ppearance
The clinical presentation of these neoplasms is late and 
 nonspecific. The signs and symptoms associated with the
presence of uterine sarcomas include:

Sarcomas generally have an aggressive clinical behavior with
an inherently rapid development and a lack of symptoms in the
early stage of disease.

� Abnormal uterine bleeding;
� Purulent vaginal discharge;
� Pelvic pain;
� Pelvic or abdominal-pelvic mass.

re ysteroscopic Dia nosis
Given the non-specificity and the late onset of symptoms, the
early diagnosis of these tumors is challenging. Generally, the 
diagnosis is incidental, at the time of a myomectomy, polyp-
ectomy or hysterectomy performed for a supposedly benign
pathology. 

According to most recent case studies available in the
literature, less than 1% of women undergoing hysterectomy for 
a presumed uterine leiomyoma, histopathological examination 
actually reveals the diagnosis of a sarcoma. 

In case of a palpable mass, a differential diagnosis must be
made against uterine fibroids or expansive lesions of ovarian
origin.

An ultrasound examination may elicit the tumor’s implantation 
site, but it does not allow to establish its nature with  certainty. In
the presence of an uterine sarcoma, the ultrasound examination 
of the pelvis permits to identify a uterine lesion mimicking a
‘polypoid’ or ‘myomatous’ appearance and presenting a mostly 
dishomogeneous echostructure, occasionally of  considerable
dimensions. In certain cases, it is possible to  detect
 hyperechoic areas within the lesion, corresponding to  calcified
foci associated with hypo-anechoic areas, encountered 
 secondary to liquefactive degeneration, and/or necrosis within
the lesion itself (Fig.  1).

Magnetic Resonance Imaging, (MRI) and/or computed 
tomography, (CT), used subsequently to ultrasound, permit
to evaluate the entire pelvis in detail, and scrutinize the 
relationship of the lesion with the adjacent organs, as well as 
to detect any morphological changes and/or positive lymph 
nodes. 

1 D rans a inal ultrasound  sarcoma of the endometrial stroma, 
multicystic variety. A olor Doppler (B) shows the accentuated 

 vascularization of the lesion, diffusely infiltrating the uterine walls.

B
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Hysteroscopic Dia nosis
The impact of hysteroscopy on the diagnostic work-up of
uterine sarcomas is still the subject of vigorous controversy in
the literature. 

Some authors have even raised concerns on whether a 
hysteroscopic procedure in the presence of uterine sarcomas 
may contribute to dissemination of neoplastic malignant
mesenchymal cells, given their known aggressiveness and
susceptibility to metastasis. However, to date, due to the lack
of studies, there is no conclusive evidence on this issue. 

There are no pathognomonic hysteroscopic signs indicating 
to the presence of a uterine sarcoma; the macroscopic 
 appearance of such lesions is, in fact, in most cases, quite
similar to that of a myoma or a large endometrial polyp. 

Lesions mimicking a ‘myomatous’ or ‘polypoid’ form, are 
generally of considerable size, occasionally taking up the
entire uterine cavity. Such voluminous dimensions may 
impede an in-depth hysteroscopic inspection of lesions; in 
these cases, use of a gaseous distension medium instead 
of its fluid  counterpart may help to improve depth of vision.
Biopsy sampling may sometimes be difficult, as one is usu-
ally led to collect specimens from areas of suspicious hystero-
scopic appearance, however, in this way, tissue material from 
 advanced necrotic processes may be extracted, for which
it is difficult, if not impossible, to obtain a good histological
 analysis. It is therefore advisable to collect biopsy samples
from tissue areas presenting with overt signs of vitality, 
although, especially in the case of leiomyosarcomas, biopsy
excision may be more difficult, the denser and more fibrous the
tissue.

Leiomyosarcomas often show macroscopic features similar to 
degenerating myomas, with an irregular surface, occasionally 

due to the presence of hemorrhagic areas alternating with areas 
of necrosis; such lesions are generally large, and composed of 
dense tissue that readily bleeds on contact with the hystero-
scope tip (Fig. 2). In rare cases, the base of the tumor appears
enclosed by the underlying myometrium  however, frequently,
a distinct cleavage plane is missing  between the lesion and the
underlying myometrium.

Sarcomas of the endometrial stroma commonly present with 
a poly poid appearance, have shown to be prone to infiltrate
into the myometrium, are richly vascularized, occasionally with 
distinct atypical patterns. (Fig. 3). The surface may assume 
an irregular or sometimes cerebriform appearance, due to the
alternating presence of hemorrhagic and necrotic areas; the 
soft consistency of the lesion is confirmed, if it easily caves in
upon contact with the tip of the hysteroscope.

Carcinosarcomas may account for a substantial enlarge-
ment of the size of the uterus, overexpanding the cavity, 
into which they protrude. Occasionally, in terms of color and
appearance, the lesion may resemble fatty tissue, raising the
suspicion of uterine perforation, because a similar visual clue
is given in the case of intrauterine protrusion of the greater/
lesser omentum (Fig.  4). In these cases, the hysteroscopic 
impression is so distinct as to  allow a  reliable diagnosis. There
may be atypical vessels, that  appear abnorm ally  dilated,
and  /  or present signs of random discontinuity. These vascular 
patterns, however, though suspect, cannot be used to es-
tablish a conclusive diagnosis of malignancy, because such
signs are also seen in large intrauterine growths of benign
histological nature – unless there are coexisting ‘denuded’
vessels, which are considered pathognomonic of malignancy.

2 Leiomyosarcoma viewed under ysteroscopic e a ination
 (performed using a liquid distension medium). There are distinct

signs of irregular surface structure, areas of necrosis and accentuated 
atypical vascularity.

3 Sarcoma of the endometrial stroma under ysteroscopic 
e a ination (performed using a liquid distension medium) note the

pronounced polypoid appearance of the lesion, presenting an irregular 
surface structure, accentuated atypical vascularity and cystic areas 
with signs of focal necrosis.
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Hysteroscopic reat ent
The impact of hysteroscopy on the therapeutic management 
of patients suffering from uterine sarcomas has yet to be
defind. In theory, conservative procedures can be envisaged,
in  carefully selected young patients ( 40 years of age) with a
desire for childbearing, who are compliant to adhere to a close
follow-up regimen; in these cases, hysteroscopic removal of 
the  leiomyoma may be considered, along with a  histological
examination of the leiomyosarcoma. Given a low/medium
 mitotic count of the lesion, a subsequent hysterectomy
 frequently reveals the total absence of  myometrial/ endometrial
involvement around the scar tissue left from the previous 
operation. This could portend the use of a less aggressive 

approach in a subgroup of leiomyosarcoma patients who are
found to have a low to medium mitotic count.

In view of the small number of cases reported in the literature,
to date, there is no consensus on the best follow-up strategy
regarding patients who opted for a fertility-sparing treatment, 
but nonetheless, hysteroscopy seems to be the most valid
technique to date, because it allows the uterine cavity to be
thoroughly explored and tissue samples to be taken from any
suspicious-looking area for histopathologic analysis.

Noteworthily, for woman who no longer wish to preserve their 
fertility, hysterectomy with salpingo-oophorectomy is recom-
mended as definitive treatment.

4 ltrasound and ysteroscopic i a es of a 
carcinosarcoma. Ultrasound appearance

of the uterine cavity ( ): a hyperechoic,
inhomogeneous image interposed with areas 
of lower echogenicity, with signs of 
pronounced thinning of the myometrial wall (B). 
The ultrasound image is indicative of a large 
intrauterine endometrial poly poid lesion, but
intense vascularity and variable echogenicity
in the circumference of the lesion suggests 
malignancy. The ysteroscopic e a ination

(performed with a liquid distension medium)
reveals the cervical canal ( ) to harbor a
yellowish ‘polypoid’ lesion, originating at the 
fundus and filling the whole cavity (D ). The 
lateral walls of the cavity exhibit a variable
macroscopic pattern, from areas where the 
mucosa appears intact (F) to those presenting 
signs of atypia (G–H). The latter shows an 
 atypia of ‘papillary’ structure – highlighted by
the circle (G) which is related to pronounced 
vascular abnormalities – note the  presence of

denuded vessels, highlighted by the black
pointers (H) – and areas of necrosis, also 
 focally distributed, of inconspicuous
dimensions. Worthy of particular attention is 
the comparison between hysteroscopic
 findings and the macroscopic aspect of the
resected specimen (I): the carcinosarcoma has 
focally infiltrated the myometrial layer, at 1 mm
from the serous membrane.

B
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Endocervical Lesions
Introduction
When it comes to hysteroscopy, one generally refers to 
pathologies affecting the uterine cavity that can be diagnosed, 
and possibly treated, using this approach. Nevertheless, even 
the cervical canal may harbor various pathologies that are 
often undetected, and thus inadequately treated, which may 
stem from a bias to merely cursory inspection of this uterine 
portion during a standard hysteroscopic examination.

Prior to addressing detailed modalities available for the 
treatment of endocervical pathologies, however, a brief outline 
of basic anatomical and physiological aspects of the uterine 
cervix is deemed appropriate.

Anatomical Overview
The uterine cervix is considered a ‘passage zone’ between 
the external environment and the internal female reproductive 
tract, located between the vagina and the uterine corpus. 

It includes the ectocervix, i.e., a cervical segment that protrudes 
into the vagina and which, like the latter, is lined with stratified 
squamous epithelium, and the endocervix, namely, the channel 
communicating on one side with the vagina through the external 
uterine ostium (EUO), and on the other with the uterine cavity, 
through the internal uterine ostium (IUO), which is lined with a 
single layer of columnar epithelium, harboring few ciliated cells 
interspersed with multiple mucus-secreting cells. 

The endocervical canal has the shape of a cylinder, varying 
between 22 and 30 mm in length, and may be essentially 
divided into three portions: the inferior third, distally delineated 
by the EUO; the median third; and the superior third, proximally 

delineated by the IUO and the site of a physiological narrowing 
(Fig. 1).

The mucosa of the endocervical canal differs from that of 
the uterine body in its macroscopic appearance; it actually 
appears wrinkled, due to folds located on anterior and 
posterior aspects; the folds are more or less subtle, and 
arranged like leaf veins, which is why they are termed arbor 
vitae uteri. The endocervical glands covering the channel, even 
though columnar as endometrial glands, are found to have 
more ramifications (Fig. 2).

In infertile women, hypertrophic mucosa may be detected 
at the level of the endocervical canal (Fig. 3), mimicking that 
observed in postmenopause (Fig. 4), and giving rise to suspect 
tubal metaplasia which needs to be assessed by histopatho-
logical examination.

1 Graphical representation of the uterus with the three portions of the 
endocervical canal.

2 Arbor vitae uteri at fertile age under hysteroscopic examination
performed using a liquid distension medium.

BA

3 Hysteroscopic appearance of a hypotrophic endocervical mucosa 
in an infertile patient, 34 years of age. The endocervical mucosa, 

though having a rosy tinge, is thin and smooth. There are no signs of 
typical papillary appearance. Note the accentuated pattern of 
superficial vascularity. 

BA

4 Hypotrophic appearance of the endocervical mucosa in a 
postmenopausal woman.

18
Chapter



219Endocervical Lesions

18

The endocervical mucosa is bounded on the inferior side by 
the original or native squamocolumnar junction (SCJ) and 
superiorly by the active squamocolumnar junction (ASCJ).

The SCJ constitutes the interface between the multilayered 
squamous ectocervical epithelium and the columnar single-
layered endocervical epithelium (Fig. 5). This area, due to 
its sudden transition from one epithelial type to another, is a 
predilection site from where dysplasia may originate. After 
puberty, and during the period of sexual maturity, the 
SCJ may coincide with the EUO or it may extend beyond, 
especially because the hormonal changes, typical of this 
phase of a woman’s life, can lead to eversion of endocervical 
columnar epithelium onto the ectocervix, which may undergo 
metaplastia, gradually becoming more of a squamous 
epithelium. In postmenopausal women, however, the SCJ 
generally regresses back into the endocervical canal. 

The active squamocolumnar junction (ASCJ) delineates the 
transition where the single-layered columnar endocervical 
epithelium borders on the single-layered glandular epithelium 
of the endometrium. The morphological characteristics of this 
zone vary with the phases of the menstrual cycle, in parallel 
with changes in the endometrium. 

The cervical canal can be the origin of various pathologies 
associated with glandular and/or squamous epithelial 
alterations (Table I). The alterations of highest hysteroscopic 
interest, addressed in this chapter, are as follows:

The classical hysteroscopic technique plays a primary role 
in the diagnosis and minimally invasive treatment of benign 
pathologies involving the cervical canal; conversely, endo-
cervicoscopy is a recently evolving examination technique for 
the diagnosis and management of endocervical dysplasia.

� Nabothian Cysts
� Polyps
� Synechiae 
� Rare lesions
� Precancerous lesions

Table I: Benign and malignant lesions of the uterine cervix.

Lesions of the Uterine Cervix

Benign Lesions Malignant Lesions

Nabothian Cysts
� Exocervical
� Endocervical

Precancerous Glandular Lesions
� Atypical glandular hyperplasia

– Low grade
– High grade

� Adenocarcinoma in situ (AIS)
Polyps
� Exocervical
� Endocervical

Precancerous Squamous Lesions
� Mild dysplasia (CIN 1)
� Moderate dysplasia (CIN 2)
� Severe dysplasia, carcinoma in situ 

(CIN 3  /  CIS)
Synechiae
� Mild
� Moderate
� Severe

Adenocarcinoma
� Endocervical
� Endometrioid
� Clear cell
� Mucinous
� Papillary  /  Villoglandular
� Mixed cell
� Neuroendocrine

Cervical Myomas Squamous Cell Carcinoma
� Verrucous carcinoma
� Lymphoepithelial carcinoma

5 Colposcopic image of the squamocolumnar junction (SCJ). 
The SCJ constitutes the interface (outlined in black) between the 

multilayered squamous epithelium of the ectocervix (top, light pink) and 
the columnar single-layered epithelium of the endocervix (bottom,
dark pink, characterized by a typical papillary appearance).

Benign Lesions

Nabothian Cysts

 Definition tiolo y and lassification 

Nabothian cysts, also termed retention cysts, develop in the 
vicinity of the mucosal surface, and may assume both an 
exocervical and endocervical location. 

The etiopathogenetic mechanism involves a continuous 
mucus secretion from cervical glands, progressively filling 

and evacuating the glandular lumen which may appear 
superficially occluded, commonly due to the presence of an 
inflammatory process. The formation of Nabothian cysts on 
the transformation zone is related to the course of squamous 
metaplasia during which the outlets of glandular crypts may 
become clogged.

Clinical Appearance

Nabothian cysts are lesions which are commonly asymptomatic 
in nature, so their diagnosis is mostly coincidental.
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Prehysteroscopic Diagnosis

Speculoscopy: In case of ectocervical development, this 
examination modality may inherently provide diagnostic 
evidence – given highly suggestive findings – which may even 
obviate the need for a histological confirmation. 

Colposcopy: Nabothian cysts are readily identified by colpo-
scopy (Fig. 6). They appear ivory-yellow in color, as a result 
of their mucous content; capillary networks are seen on the 
surface, with normal arborizing patterns and a gradual decrease 
in caliber toward the periphery. Endocervical cysts, however, are 
not detectable upon colposcopic examination.

Transvaginal Sonography (TVS): ultrasound commonly allows 
to readily identify the presence of cysts, presenting as a lesion, 
a few millimeters in size, with well-circumscribed margins, and 
anechoic to ultrasound due to their mucous content (Figs.  7–8).

6 Colposcopic images of ectocervical Nabothian cysts (arrows). 7 Nabothian cysts viewed under transvaginal 2D ultrasound.

8 Ultrasound (A) and hysteroscopic images (B) of bilobed Nabothian cysts.

BA
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9 Nabothian cysts under hysteroscopic examination performed using a liquid distension medium. In image (A) note the ‘bunch of grapes’
pattern presented by Nabothian cysts forming a closely packed conglomerate.

CBA

10 The variations in pressure of the liquid distension medium may cause a lower (A) or higher 
(B) compression of the walls of the Nabothian cysts, with a more distinct (A) or diffuse (B) 

appearance of superficial vascularity.

BA

Hysteroscopic Diagnosis

Nabothian cysts, both ectocervical and endocervical, are 
readily identifiable in a vaginal hysteroscopic examination, 
appearing translucent and pink in color, similar to the adjacent 

mucosa (Fig. 9); during the examination, they are easily 
compressed by the pressure exerted by the liquid distension 
medium on the endocervical mucosal surface (Fig. 10).

Treatment

Treatment of ectocervical and endocervical Nabothian cysts is 
generally not indicated; in fact, these lesions often undergo a 
spontaneous resorption. However, treatment is indicated in at 
least two situations: when they reach significant dimensions, 
giving rise to spontaneous bleeding due to surface vessel 
rupture; or, when their presence hinders the outflow of 
menstrual blood, and/or makes it difficult to insert a catheter 
for embryo transfer / implantation. 

Hysteroscopic treatment of ectocervical and endocervical 
lesions involves that an incision is made in the cyst with 
miniaturized mechanical instruments (scissors or grasping 
forceps) or with a bipolar electrode (Fig. 11) allowing mucus 
to be rapidly discharged and evacuated completely. Control 
of hemostasis is usually not required because bleeding in this 
case is commonly scarce. 

11 Hysteroscopic evacuation of Nabothian cyst with a bipolar electrode (KARL STORZ, Germany). Once the cyst has been identified (A), gentle pres-
sure is applied to the wall (B) with the electrode tip, followed by activation of bipolar current, creating a small incision in the cyst wall (C) and 

allowing its content to evacuate (D).

CBA D
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Cervical Polyps

 Definition tiolo y and lassification 

Cervical polyps are generally benign neoplasms of the cervix 
that are found in 2–5% of women, and account for 4–10% of 
all cervical lesions. Malignant transformation is seen to occur in 
some 0.2–1.5% of cases. 

They mainly manifest in multiparous women, 40 to 65 years of 
age, during perimenopausal or postmenopausal stage. Cervical 
polyps may originate in the mucosa of the portio vaginalis,
the area between the squamous epithelium of the portio and 

the cervical canal or the columnar endocervical mucosa. The 
majority of them originate, however, in the endocervical canal, 
or more rarely, in the ectocervical region. 

Cervical polyps may result from focal hyperplasia of the glandular 
epithelium covering the cervical canal. Etiopathogenesis is 
linked to multiple proliferative factors that appear to act on the 
glandular epithelium, such as chronic inflammation, hormonal 
stimuli or cervical vascular congestion.

Clinical Appearance

As they are asymptomatic in the majority of patients, cervical 
polyps are generally diagnosed during a diagnostic check-
up. Less commonly, there is concomitant moderate vaginal 
discharge, intermenstrual or postcoital bleeding, or postmeno-
pausal spotting.

The incidence of cervical mega-polyps protruding from the 
hymen is rarely encountered in virgin patients, which can pres-
ent with coexisting chronic genital blood loss. As a result, a 
fleshy swelling and drooping hemorrhagic discharge is seen to 
emerge from the vulvar rims, which may trigger deep frustration 
and anxiety in the patient. 

Prehysteroscopic Diagnosis

Speculoscopy: Commonly, diagnosis is readily established 
given cervical polyps with typical appearance, protruding from 
the EUO. 

All morphological features of a polypoid lesion can be evalu-
ated with a speculum. Cervical polyps vary considerably in 
length. Some of them are barely visible, while others reach 
1–2 cm or more. The tonality is pink to ruby colored  occasion-
ally, the surface appears ulcerated, and is prone to bleeding.

A cervical oversize polyp detected upon hysteroscopy is 
a very rare finding. Prior to speculoscopy, the lesion is often 
readily noticeable, protruding from the vulva with a length of up 
to several centimeters, showing a red or ruby colored tonality, 
and occasionally, presenting with moderate bleeding.

If the lesion manifests with a hypervascularized surface, signs 
of ulceration or atypical morphology, the differential diagnosis 
is between a pedunculated myoma in extrusion, an endome-
trial polyp protruding into the cervical canal, or a malignant 
neoplasm. In fact, though rarely, a neoplasm of different origin

may present with a cervical polypoid mass (e.g., a Mullerian 
adenosarcoma, or rhabdomyosarcoma (sarcoma botryoides) 
of the cervix.

Colposcopy: A colposcopic examination commonly enables 
an improved assessment of distinguishing features of a polyp’s 
mucosa, but often gives no clues on the site of origin, needed 
to localize the implantation base of the neoplasm. (Fig.  12).

Transvaginal Sonography (TVS): only in selected instances, 
an ultrasound examination is useful in the tentative diagnosis 
of a suspected case. The sign that is most indicative of cervi-
cal canal polyps is an irregularly dilated canal in the presence 
of uni- or multilocular well-defined isoechoic circular lesions, 
bounded by regular margins. Color Doppler sonography of 
larger lesions has proven to be useful in the identification and 
assessment of vascularity (Fig. 13).

12 Colposcopic image of an endocervical polyp protruding from the 
external uterine ostium. A colposcopic examination does not allow 

to identify the sessile base, which is entirely endocervical.

13 Transvaginal ultrasound: (A–C): Endocervical polyp presenting on a 
2D sagittal scan of the cervix as focal thickening bounded by an 

anechoic fluid layer. Upon color Doppler, its vascular pedicle is visualized 
(B). 3D ultrasound reconstruction of the polypoid lesion (C). Transvaginal 
ultrasound: (D–E): the 2D sagittal cervical aspect shows a lengthy (3  cm) 
thin endocervical polyp (arrows) occupying a wide open cervical canal, 
and its central vascular pedicle. In (E), the coronal plane is reconstructed 
along the blue double line shown in (D). The polyp (arrow) is readily 
noticeable. The pointers show the walls of the cervical canal.
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Hysteroscopic Diagnosis

Provided evidence is indicating that the attachment site of 
a polyp is in the cervical canal, hysteroscopic assessment 
is highly recommended, not only to determine its accurate 
location, but also to obtain an adequate estimate of its size 
(applying criteria similar to those already described in the 
chapter on endometrial polyps). Some 15–20% of polyps 
initially diagnosed to be of cervical origin, are in fact implanted 
in the endometrium. Moreover, in over 25% of cases, an 
endometrial polyp is found to have a coexisting cervical 
counterpart, which clearly highlights the need for evaluating 
the uterine cavity.

Macroscopically, cervical polyps appear as single or multiple 
lesions, mostly pedunculated, rarely sessile, usually small 

in size, but they may also be found to measure several-
centimeters; most of them are red in color due to increased 
vascularity (Fig. 14). They may present an intensely violet 
appearance due to constriction of vessels within a twisted 
pedicle (Fig. 15): in such cases, a necrotic fatty lesion may 
appear before dropping off spontaneously and being thereby 
expelled. Cervical polyps are generally of fibrous consistency, 
rarely soft, and normally composed of a mixed fibromuscular 
stroma and dilated endocervical mucus-secreting glands,-
occasionally presenting with ramifications. The epithelial lining 
corresponds to that of the mucosa of origin: columnar for 
endocervical, or stratified squamous for ectocervical polyps.
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Treatment

Hysteroscopy is considered a first-line treatment modality, that 
may be performed in an ambulatory setting or in the operating 
room, aiming at a complete removal of the polyp.

There is inconsistency in the literature regarding the need to 
treat asymptomatic cervical polyps. Considering the very low 
risk of malignant degeneration, some authors hold the opinion 
that surgical removal of polpys is a form of overtreatment. 

Conversely, others advocate the option of an early removal, as 
this may reduce the risk of a potential increase in size, thereby 
becoming symptomatic and/or malignant. 

14 Uterine cervix under hystero-
scopic examination performed 

using a liquid distension medium.

15 Hysteroscopic image of an endocervical polyp with a twisted 
pedicle.
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  a) Treatment with 5 Fr Miniaturized Instruments

Polypectomy with 5 Fr miniaturized instruments is commonly 
feasible in an outpatient setting, provided the polyp is smaller 
than 0.5 cm in diameter. For this purpose, mechanical instru-
ments are preferably used: scissors (Fig. 16) should always 
be preferred over grasping forceps because the fibrous nature 
of a polyp makes it difficult to completely remove the lesion

using traction only, while at the same time increasing the risk 
of recurrence. Indeed, in the prehysteroscopic era, a simple re-
moval by twisting off pedunculated polyps or by endocervical 
curettage of sessile polpys were the only therapeutic options 
available. The inherent risk of recurrence was higher on because 
incompletely removed polyps are prone to recur.

Lesions larger than 0.5 cm should always be treated by 
resecting the base of the polyp with a 5-Fr bipolar electrode 
(Fig. 17). Polyps of this size frequently dilate the cervical canal, 
and are easily transposed to the vagina once resection is 
complete. The use of a hooked bipolar loop electrode facili-
tates resecting the base of the lesion by combining transverse 
movements with on-axis rotation of the electrode, reducing the 
risk of penetrating overly deep into the cervical myometrium 
(Fig. 18).

Compared to hysteroscopic endometrial polypectomy, the 
endocervical approach can be more challenging due to con-
stricted conditions (difficulties in maneuvering and actuating 
miniaturized instruments, typically straight and rigid in design), 
and may cause more pain, due to the increased innervation 
of the uterine cervix as compared to the uterine cavity. In 
the treatment of cervical polyps, concurrent hysteroscopic 
evaluation of the uterine cavity is of crucial importance, taking 
into account the frequent concomitant finding of endometrial 
polyps.

16 Polypectomy of an endocervical polyp protruding from the external 
uterine ostium (EUO). Distension of the vagina is achieved using a 

liquid medium. Note the endocervical polyp, about 1 cm in size, 
protruding from the EUO (A). Endocervical distension allows to identify 
the base of the polypoid lesion, located at the left anterolateral wall of 
the distal cervical canal (B). Using blunt 5-Fr scissors, the sessile base of 
the polypoid lesion is resected (C–D).
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17 Polypectomy of a voluminous endocervical polyp with a straight 5-Fr 
bipolar electrode (KARL STORZ, Germany). The use of a bipolar 

electrode allows to accurately dissect the polypoid lesion at its sessile 
base (B–C), while providing for a good hemostasis (D).
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18 Polypectomy of an endocervical polyp using a hooked 5-Fr bipolar 
electrode (KARL STORZ, Germany). Note the atypical morphology of 

the endocervical polyp, which has a ‘cratered’ appearance (A–B). Use of 
a hooked electrode allows a clean and precise cut at the sessile base 
(C-D) while reducing the risk of penetrating overly deep into the myome-
trium (E-F).
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  b) Resectoscopic Treatment

Resectoscopic treatment of endocervical polypoid lesions as 
an inpatient procedure is very rarely performed, and should 
be reserved only for cases where ambulatory removal is not 
feasible (e.g., large size, impaired endoscopic vision). The 
technique is similar to that described for endometrial polyps, 
with serial slicing of the lesion, starting from its free margin and 
moving down to its base (Fig.  19). In special situations, use of a 
straight loop for resection of the sessile base has been shown 

to be useful to reduce the risk of cutting overly deep into the 
cervical wall. 

However, given the availability of miniaturized instruments, it is 
now possible to opt for a resectoscopic approach even in an 
outpatient setting. With a 15 Fr bipolar office resectoscope, the 
surgeon is enabled to adopt the same technique as used with 
a standard resectoscope of larger diameter, but without the 
need for cervical dilatation and anesthesia (Figs.  20, 21).

20 ec ni ue of cer ical polypecto y it t e r ipolar office resectoscope (KARL STORZ, Germany). The broadly based sessile endocervical 
polyp measures approx. 1.5 cm in diameter (A). With the convexity of the cutting loop oriented toward the base, the polyp is serially resected 

starting from the free margin (B) and moving downward until the base is reached (C–D).

CBA D

21 ec ni ue of cer ical polypecto y it t e r ipolar office resectoscope (KARL STORZ, Germany). The polypoid lesion of approx. 1.5 cm 
entirely obliterates the cervical canal (A). Once the endocervical attachment zone of the sessile polyp has been identified (B), a cutting loop is 

used to remove the polyp down to its base which is finally smoothed out (C–D).

CBA D

19 Resectoscopic polypectomy of an endocervical polyp with a cutting loop and a 26 Fr bipolar resectoscope (KARL STORZ, Germany).
The technique consists in the serial ‘slicing’ of the lesion starting from its free margin (A–B) until arriving at the sessile base (C–D). 

Note the mucus leaking from within the polypoid lesion (C).

CBA D
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Cervical Synechiae

 Definition tiolo y and lassification 

Cervical synechiae are adhesional processes involving the 
internal walls of the cervical canal, resulting in its narrowing, 
distortion, or complete obliteration. They may be congenital 
(e.g. cervical dysgenesis), or acquired. 

Congenital synechiae are dealt with in the chapter on Mullerian 
malformations.

Even though the internal uterine ostium is an area of 
predilection for synechiae, they may also be diffusely 
distributed within the cervical canal, the latter case resulting 
in distortion, and the former case, in obliteration of the IUO. 
As with synechiae of the uterine body, cervical synechiae are 
classified as mild, moderate and severe.

Acquired cervical synechiae may occur as a result of 
tissue repair secondary to an event that has traumatized 
the endocervical mucosa, such as mechanical injury, or 
inflammation/infection. Also, involutional-dystrophic processes 
resulting from postmenopausal estrogen deficiency can induce 
a progressive narrowing of the cervical canal, resulting in its 
obliteration. 

The iatrogenic factors contributing to the formation of cervical 
adhesions, are as follows: endometrial ablation performed 
without sparing the isthmic layer, diathermal excision of 
precancerous or cancerous cervical pathologies (with a rate of 
4.3%), surgical conization of the cervical ostium using the ‘cold 
knife’ technique, and radiotherapy.

Clinical Appearance

In women of childbearing age, cervical adhesions may be 
associated with menstrual disorders (e.g., amenorrhea, 
dysmenorrhea or abnormal bleeding) and/or may trigger 
the onset  of hematometra, hydrometra or pyometra, thus 
presenting with intense pain. Stenoses and synechiae may also 
account for infertility, and are considered a contributing factor 
in endometriosis, of which, however, it may also be a sequela.

Prehysteroscopic Diagnosis

Speculoscopy: the only examination modality capable of 
diagnosing a stenosis of the EUO. 

Transvaginal Sonography (TVS): transvaginal sonography 
is not suited to evaluate patency of the cervical canal, or 
to pinpoint adhesions. It may, however, be useful in the 
diagnosis of complications such as hematometra, pyometra 
or hydrometra (an anechoic intracavitary fluid collection) which 
may give rise to suspect synechiae, obstructing the channel. In 
postmenopausal women, it is not uncommon to detect such 
an anechoic fluid collection, which is often an indirect clue to 
cervical synechiae blocking the channel (Fig. 23).

Hysterosalpingography (HSG) or Saline Infusion Sono-
hysterography (SIS): a failure or problems encountered during 
filling of the uterine cavity for an HSG or SIS may also be 
indicative of the presence of partial or complete obliteration 
of the cervical canal. In general, difficulties in advancing the 
catheter through the cervical channel should give rise to 
suspect the presence of synechiae.

  c) Treatment with Tissue Removal Devices (TRDs)

Currently, the use of tissue removal devices (TRDs) is con-
sidered a valid alternative option to classical endocervical 
polypectomy. With their simultaneous cutting and suction 
function, TRDs are simple to use and offer a reduced proce-
dure time as compared to other surgical modalities. Once

shaved away, the tissue slices are rapidly aspirated, provid-
ing the surgeon with a clear visual field throughout the entire 
procedure while obviating the need for repeated instrument 
insertions, potentially traumatizing the delicate endocervical 
mucosa (Fig.  22).

23 Two-dimensional Transvaginal Ultrasound: The 2D sagittal scan of 
the uterus (A) in a postmenopausal patient shows a mainly 

anechoic fluid collection in the uterine cavity indicating to the presence 
of synechiae blocking the cervical canal. The 2D sagittal scan of the 
uterus in (B) shows an accumulation of fluid at the level of the 
endocervical canal, suggestive of synechiae obstructing the EUO.
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22 Technique of ambulatory cervi-
cal polypectomy with the 

Intrauterine Bigatti Shaver 
(IBS) (KARL STORZ, Germany). 
The lesion measures approx. 1 cm 
in diameter (A). The cutting window 
is brought in close contact with the 
polyp (B), which is then removed 
by activating the simultaneous 
cutting and suction function (C).
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Hysteroscopic Diagnosis

Hysteroscopy allows to visualize any kind of cervical 
adhesions, and is well-suited to determine their extent, 
localization and consistency, as well as specific features, 
applying the same criteria as described in the chapter on 
intrauterine synechiae. Under hysteroscopic vision, adhesions 
present as fibrous bands, whitish-gray in color, stretched 

between the walls of the cervical canal; ‘mild’ synechiae 
appear velamentous and semi-transparent, and yet allow 
visualization of the cervical segment upstream of the stenosis, 
whereas ‘severe’ synechiae, and particularly dense adhesions 
may cause the need to discontinue or cancel the examination, 
resulting in a failed access to the uterine cavity (Fig. 24).

Treatment

Treatment is indicated in the case of symptomatic obstructions, 
manifesting with complications such as hematometra or 
pyometra. In postmenopausal patients, treatment is indicated 
given a confirmed sonographic diagnosis of anechoic fluid 
collections, particularly if the intrauterine endometrial thickness 
presents with a visible layer of more than 4 mm.

The main objective of treatment is to restore normal patency 
of the cervical channel; one should bear in mind that cervical 
synechiae are a major contributing factor to failure of office 
hysteroscopy, which is why an operative hysteroscopist should 
always aspire to learn the ‘tricks of the trade’ needed to cope, 
in the safest and most effective manner, with the various 
challenges frequently encountered in clinical practice.

In the prehysteroscopic era, it was a widely accepted practice 
to gradually dilate the cervical canal with the aid of Hegar 
dilators of incremental diameter, occasionally under ultrasound 
assistance. In order to prevent recurrence of cervical occlu-
sion, as an adjunctive option, a cervical stent was placed for 
a period of 4–6 weeks. However, the method was found to 
be associated with the potential risk of misrouted placement, 
eventually leading to uterine perforation, which is why its prac-
tice was abandoned.

24 Uterine cervix viewed under hysteroscopic 
examination performed using a liquid 

distension medium. (A): loose synechia on the 
right lateral wall of the proximal tract of the 

cervical canal. (B): moderate fibrotic synechia 
involving the right lateral wall of the internal 
uterine ostium (IUO). (C–E): note, the severe 
fibrotic synechiae have almost completely 
obstructed the IUO.

(F): failed identification of the external uterine 
ostium (OUE) due to pronounced hypotrophy of 
the uterine cervix with effacement of the vaginal 
fornices and complete obliteration of the EUO.
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25 Blunt synechiolysis using the tip of the hysteroscope. Advancing the 
distal tip of the hysteroscope allows to accomplish a piecemeal lysis 

of loose synechia adhering to the right lateral wall of the proximal 
cervical canal. 
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� Moderate synechiae: In case of moderate synechiae, 
as previously described, a blunt approach may be 
attempted. Alternatively, lysis can be accomplished with 
miniature mechanical instruments, such as grasping 
forceps (Figs.  26–27) or scissors (Fig.  28). Using grasping 
forceps, they should be introduced in closed configuration 
and actuated at the site where the snechia is attached.

26 Technique of adhesiolysis using a 5-Fr alligator forceps. A moderate 
fibrotic adhesion has been found to almost totally occlude the 

internal uterine ostium (IUO) (A); the alligator forceps is inserted into the 
stenotic IUO and rotated to such a degree that the opened jaws are in 
line with the transverse (B) and antero-posterior planes (C). 
Next, the hysteroscope is advanced for a few millimeters, causing a 
gradual lysis of adhesions (D). Since a clear passageway through the 
uterine cavity is hardly discernable, the 5-Fr alligator forceps is passed 
further into the fibrotic tissue (E) creating a permanent passage of small 
lumen (F).
The forceps jaws are repeatedly opened / closed in the transverse 
plane (G) while advancing the instrument in an antero-posterior direc-
tion H  allowing the lumen to be enlarged further (I). Ensuingly, the 
hysteroscope is passed into the uterine cavity.

A B C

D E F

H IG

27 Ultrasound diagnosis (A) and hysteroscopic synechiolysis with 
alligator forceps (B–E) in a hypoplastic uterus with fibrotic 

synechiae in the cervical canal and coexisting mucometra. 
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28 Synechiolysis with blunt 5-Fr scissors. Note, the synechia is located on the right lateral wall of the cervical canal and resected with a clean cut 
through its central portion.

CBA

� Mild synechiae: in this case, hysteroscopic lysis may 
be performed in the same way as in the case of loose 
intrauterine synechiae by blunt division with the distal tip 
of a beveled hysteroscope (Fig. 25) or, as an alternative 
option, by rotating the oval profile of the hysteroscope 
through 90°, until its larger diameter is in line with the 
transverse axis of the cervical canal. 



229Endocervical Lesions

18

Today, the treatment of choice is hysteroscopy, owing to its 
greater efficacy and a lower risk of recurrence.

Resectoscopic management under inpatient conditions is 
reserved only for cases where ambulatory treatment – due to 
undue patient discomfort and/or severe adhesions – is not 
feasible. The method of resectoscopic treatment is the same 
as described in Chapter 11, although the narrow space within 
the cervical canal can make it more difficult to perform. In 
these cases, sonographic surveillance can be particularly 
useful in minimizing the risks of perforation or complications, 
which otherwise, in case of Hegar dilatation and hysteroscopic 
synechiolysis, would remain high.

The recent introduction of the 15 Fr bipolar office resectoscope 
has increased the therapeutic options for both outpatient and 
inpatient treatment of cervical synechiae (Fig. 31).

31 Hysteroscopic image of cervical synechiae (A). A 15 Fr bipolar office resectoscope (KARL STOR , Germany) is used to lyse moderate-to-
severe adhesions of the cervical canal (B–C).

CBA

� Severe stenosis or agglutinated canal: The miniaturized 
instruments suited best for this purpose are scissors 
and a bipolar electrode. Scissors are used to gradually 
trim the fibrous webs bridging the cervical walls. In case 
of complete obliteration of the cervical canal and/or a 
keyhole-shaped EUO, it is highly recommended to make a 
‘star-shaped’ incision in the stenotic tract and/or the EUO, 
using a bipolar electrode to create an adequately sized 
entry giving access to the uterine cavity (Figs. 29–30).

29 A star-shaped incision is made with a 5-Fr straight bipolar electrode
(KARL STORZ, Germany) in the keyhole-shaped external uterine 

ostium (EUO). The cuts are placed in a radial pattern to transect the 
dense fibrotic periorificial tissue and create an adequately sized EUO 
allowing the hysteroscope to be introduced into the cervical canal.
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30 Synechiolysis using a bipolar ‘Twizzle’ electrode (Olympus Corp.). 
Note, there are two fibrotic adhesions at the EUO mimicking the 

presence of 3 EUOs (arrows) (A). The patient had a confirmed history of 
difficult delivery with postpartum trachelorrhaphy. Initially, the adhesion 
extending from the smallest EUO at the right to the center, is divided 
(B-C) allowing visualization of the distal endocervical canal (D). Next, the 
most tenacious adhesion between the central EUO and that to the left, 
is dissected (E-F). Panoramic image of the EUO upon completion of 
synechiolysis (G). 
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Rare Lesions

  a) Osseous Metaplasia

Osseous metaplasia of the cervical canal is a rarely seen 
pathology. Surgical treatment usually involves procedures 
performed in the cervical canal, such as a LEEP (Laser Electro-
surgical Excision Procedure) or conization. Its pathogenesis, in 
fact, seems to be linked to a process of dystrophic calcification 
occurring in scar tissue. 

The condition has been found to be associated with infertility, 
pelvic pain, chronic cervicitis, or even breakthrough bleeding 
and leukorrhea.

In the presence of osseous metaplasia of the cervical canal, 
upon ultrasound examination, one can find hyperechoic spots 
along the cervical canal, which, together with the symptoms 
reported by the patient, may suggest the tentative diagnosis of 
this pathology. 

A macroscopic hysteroscopic examination enabling an 
assessment of the endocervical mucosa, should allow to 

detect the presence of small spiculated calcium deposits 
distributed on the walls of the cervical canal. The definitive 
diagnosis, however, remains subject to histopathological 
evaluation.

To date, a detailed description of treatment options suited for 
specific indications is either missing or still under controversy. 
The individual treatment plan, however, should be tailored 
to the symptoms reported by the patient, as well as to the 
extent of disease, taking into account the patient’s desire for 
preservation of fertility potential. 

Hysteroscopic treatment can be performed in an office setting, 
by gradually removing the lesion with alligator forceps or 
miniaturized bipolar electrodes; however, in cases of extensive 
spread and/or deep invasion, it may be indicated to treat this 
pathology by resectoscopy, performed in an operating room 
under general anesthesia. 

  b) Cervical Endometriosis

At clinical level, this rarely observed pathology manifests 
as bleeding (at times profuse), dyspareunia, secondary 
progressive dysmenorrhea and chronic pelvic pain.

The condition may be associated with adenomyosis, or 
multifocal pelvic endometriosis. 

In the presence of cervical endometriosis, a hysteroscopic 
examination may allow to detect pinpoint mucosal lesions, 
both ecto- and/or endocervical, from which accumulated 
hemorrhage is seen oozing out (Fig. 32). A definitive diagnosis, 
however, is subject to histopathological evaluation.

According to reports in the literature – given the presence of a 
florid cervical endometriosis – endometrial cells collected via 
cervical cytologic sampling (conventional Pap test) may mimic 
the appearance of adenocarcinoma in situ. 

The treatment is determined by symptoms and depending 
on whether or not the patient expresses the wish to preserve 
fertility potential. Apart from that, it is imperative that the 
patient be checked on the potential coexistence of pelvic 
endometriosis and/or adenomyosis.

  c) Cervical Leiomyomas

A gynecologist should be prepared to this rare eventuality, 
seen in less than 5% of cases. In the literature, there are no 
substantial case studies on the topic. 

Based on anatomical  position, a myoma of the uterine cervix 
can be classified as submucosal (with an intracervical location), 
or subserosal (with an extracervical location). 

Subserosal leiomyomas may originate:

In terms of symptomatology, vaginal bleeding is a typical sign 
of intracervical leiomyomas (particularly in case of extrusion), 
while dyspareunia is a prevalent symptom of other types of 
cervical myomas. Cervical fibroids may also be associated 
with infertility. 

During pregnancy, the presence of a myoma may trigger 
symptoms of dystonia during labor, as it may adversely affect 
the lower uterine segment, and the process of cervical dilation.

The clinical differential diagnosis for myomas in extrusion 
should be focused on the presence of particularly large polyps 
or neoplasms protruding from the uterine cavity. Signs of 
necrosis are frequently detected on the surface of an extruding 
myoma, mimicking a malignant pathology. 

� from the anterior and/or posterior labium of the cervix, 
growing outward to the anterior and posterior arches, 
respectively;

� or paracervical, with a tendency to grow toward the 
lateral fornices and broad ligament base.

32 Punctate dots of bluish or chocolate-brown endocervical lesions, 
highly suggestive of cervical endometriosis detected upon 

hysteroscopic examination performed using a liquid distension medium.

DC

A B



231Endocervical Lesions

18

It is recommended to choose the best-suited modality for 
establishing a diagnosis of cervical myomas. In particular, 
transvaginal ultrasound allows to capture relevant data in terms 
of size and location of the lesion, providing additional clues on 
findings related to adjacent organs (Fig.  33)

A hysteroscopic examination, performed after completion of 
transvaginal ultrasound should allow:

The surgical treatment plan must consider the potential co-
existing involvement of the corpus uteri due to a diffuse spread 
of fibromyomatosis. Apart from that, the decision-making is 
subject to age, parity status, and the patient’s desire for pres-
ervation of childbearing capacity. The attachment site of the 
myoma has a major impact on the definite operative approach. 
In fact, anecdotal reports in the literature demonstrated a cervi-
cal myomectomy or hysterectomy with a concomitant cervical 
myoma to be complicated by major bleeding. 

Cervical submucosal myomas are amenable to conservative 
hysteroscopic treatment. Small, pedunculated leiomyomas 
may readily be removed on an ambulatory basis, using min-
iature electrodes and grasping forceps. However, in case of 
myomatous lesions of large size and/or those presenting an 

intramural component, are not eligible for an ambulatory man-
agement and should be treated by resectoscopic surgery in an 
operating room setting (Fig. 35–36).

� a diagnosis distinguishing between cervical myomas, 
cervical polyps and uterine myomas in extrusion;

� evaluation of an intracervical component of the myo-
matous lesion (Fig. 34);

� to evaluate suspicious areas of necrosis seen on the 
surface of a myoma or, alternatively, to investigate 
macroscopic aspects suggestive of malignancy;

� a targeted sampling of biopsies captured from the lesion.

33 Ultrasound image (A) and hysteroscopic image (B) of a myoma of 
about 4 cm involving the proximal and medial area of the cervical 

canal. The myoma is almost totally occupying the endoluminal cavity.
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34 Hysteroscopic image of a voluminous cervical myoma with a mainly 
intramural component on the right lateral wall of the cervical canal.

35 Resectoscopic myomectomy with a 4-mm 
bipolar cutting loop (Olypmpus Corp.) on a 

voluminous cervical myoma protruding from 
the external uterine ostium (OUE) (A). Myomec-
tomy is performed using the classical slicing
technique, similar to that described for intra-
cavitary myomas (B–D). A particular challenge 

of cervical myomectomy is posed by the im-
paired distension properties of the cervical 
canal and an inherently limited maneuverability 
of the resectoscope. To facilitate and expedite 
the removal of a myoma protruding from the 
EUO, it has shown to be useful to first resect 
the

larger portion of the most proximal area of the 
lesion (step I ) and then to remove the remnant 
portion, protruding from the EUO, using an 
annular forceps (step  II). Macroscopic image (E) 
of the sliced chips obtained by hysteroscopic 
resection, and of a myomatous nodule removed 
with vaginal instruments.

A B

C D E



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract232

  d) Endocervical atypical polypoid adenomyoma

Endocervical atypical polypoid adenomyoma (APA) is a rela-
tively rare finding as compared to its more common entity at 
endometrial level.

Similar to endometrial lesions, APA has a histologically com-
plex architecture and contains a cytologically atypical glandular 
component with mild-to-moderate atypia, lacking clear signs 
of malignancy, such as necrotic or hemorrhagic areas. Com-
monly, the abundant smooth muscle component is arranged in 
interlacing bundles around the glandular crypts.

On ultrasound and hysteroscopy, APA appears as a focal, 
polypoid or myomatous lesion. Clinically symptomatic patients 
most commonly present with abnormal uterine bleeding (AUB). 

As far as management is concerned, in postmenopausal 
women, or in the absence of reproductive desire, hysterectomy 
should be considered as treatment of first choice. However, in 
younger women, who opt for a fertility-preserving procedure, 
hysteroscopic excision of the lesion (see Chapter 4) should be 
preferred (Fig. 37).

36 Resectoscopic myomectomy with a 4-mm 
bipolar cutting loop (Olympus Corp.) of a 

voluminous cervical myoma (about 4 cm) with 
partial intramural component (A). Slicing of the 
intracavitary portion is accomplished using the 

classic technique (B). Proper identification of 
the pseudocapsule is of major importance for 
the safe and effective enucleation / resection 
of a myoma’s intramural component (C–D). 

Panoramic view (E–F) of the uterine cavity 
demonstrating its relationship with the internal 
uterine ostium (arrow).
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37 Hysteroscopic view of a cervical canal 
neoplasia (A). A 15 Fr bipolar office resec-

toscope (KARL STORZ, Germany) is used for 
serial excision of the lesion applying the 
‘slicing’ technique (B–E) until complete removal 

is achieved (F). Note, the macroscopic surface 
assumes a polypoid appearance (A). The lesion 
features a distinct myoid component sugges-
tive of a myoma (E). 

Definitive histologic diagnosis: atypical cervical 
polypoid adenomyoma. 
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Precancerous Lesions

Definition tiolo y and lassification 
Cervical epithelial tumors are distinguished according to the 
tissue of origin, either as adenocarcinomas (tumors originating 
in the endocervical glandular epithelium) or squamous 
carcinomas (tumors originating in the ectocervical squamous 
epithelium).

Generally, such tumors develop from precancerous lesions, 
that are also classified according to origin and degree of cell 
transformation, as squamous or glandular lesions of low and 
high grade (Table II).

From a histological point of view, precancerous lesions are 
characterized by abnormal cell proliferation, increased mitotic 
count, and a loss of alignment and uniformity of individual cells 
within the normal architecture of epithelial tissue. 

They may spontaneously regress, or may persist for a long 
time without evolving into invasive forms, and are therefore 
amenable to conservative treatment; for this reason, their early 
diagnosis is an important determinant for prognosis.

Precancerous lesions that originate in the glandular cells 
of the endocervical epithelial lining are subdivided into 
atypical glandular hyperplasia (Atypical Glandular Cells, AGC) 
– classified as low-grade or high-grade hyperplasia – and intra-
glandular cervical neoplasia or Adenocarcinoma in Situ (AIS). In 
reality, the various stages of development of adenocarcinomas 
have only been partially defined. Indeed, the cyto-histological 
changes typical of glandular precancerous lesions are difficult 
to classify and to distinguish. In any case, incipient stages of 
carcinogenesis are distinguished by cellular atypia encountered 
in dysplastic endocervical cells (enlarged and hyperchromatic 
nuclei, nucleoli in the presence of atypical columnar cells), 
while in later stages (AIS), alterations that are still confined to 
the epithelial surface, manifest themselves with a change in 
glandular architecture. The glands, in fact, appear distorted 
in shape, with papillary and finger-shaped projections and 
bridges, and are lined with cuboid epithelium harboring mono-

or multi-layered hyperchromatic nuclei, appearing flared, with 
prominent nucleoli whose mitotic activity is variable, and in 
which mucous secretion is reduced or absent. 

Squamous precancerous lesions are classified by the degree of 
dysplasia, into Cervical Intraepithelial Neoplasia (CIN) grade  1, 
2 and 3. CIN 1 lesions exhibit, from the histological point of 
view, signs of koilocytosis (a HPV-related cytopathic effect) 
and cellular atypia, seen only in the most superficial epithelial 
layers. The next grade, CIN 2, conversely, is characterized by 
the presence of atypical cells in deeper epithelial layers, 
however, which maintains its normal maturation and 
keratinization progressing towards the surface. Provided, the 
entire epithelial thickness has been replaced by immature 
atypical cells, without superficial differentiation, the change is 
deemed CIN 3/Carcinoma in situ.

The cervical squamocolumnar junction (SCJ) is a predilection 
site for development of precancerous squamous lesions. 

As the SCJ may roll outward or inward within the cervical canal 
as a function of the hormonal status, even CIN lesions may be 
seen to withdraw into the cervical canal, and are difficult to 
detect with conventional colposcopy, making it imperative to 
perform a hysteroscopic examination of the cervical canal.

Clinical Appearance
In most cases, precancerous lesions are asymptomatic, but 
in some cases, especially the more severe forms of dysplasia, 
they may give rise to intermenstrual and/or postcoital bleeding, 
or leukorrhea.

Prehysteroscopic Diagnosis
The tentative diagnosis of precancerous ectocervical or endo-
cervical lesions is generally based on a positive cytology report 
of cervicovaginal samples. 

A finding of Atypical Squamous Cells (ASC) and/or squamous 
cell anomalies (Low-  /  High-grade Squamous Intraepithelial 
Lesions, L/H-SIL) in a Pap-test, in fact, must be based on 
adjunctive diagnostic modalities, including colposcopy 
and optional targeted biopsy sampling. Where colposcopy 
proves inadequate (squamocolumnar junction not visible) or 
adequate but negative (SCJ visible, but negative colposcopic 
examination), an endocervicoscopy is required. The same 
applies to cases of suspected glandular disease (AGC/AIS) 
detected by a Pap test.

Apart from that, in our view, preliminary endocervicoscopy 
is considered mandatory in patients elected for any type of 
operative procedure on the cervix, whether a loop electro-
surgical excision procedure (LEEP), laser therapy, or yet, a 
‘cold knife’ conization. 

Preoperative endocervicoscopy, indeed, may be performed as 
minimally invasive, tissue-sparing procedure, which nowadays 
is of considerable importance, taking into account that high-
grade precancerous pathologies are becoming more common 
in younger women, for whom it is vital, that their childbearing 
capacity be preserved to the maximum extent possible.

Similarly, in our view, endocervicoscopy may also be indicated 
in cases of failed surgical treatments for cervical precancerous 

Table II: Precancerous lesions of the cervical canal.
Legend: Low- / high-grade squamous intraepithelial lesion (L/H-SIL). 
Cervical intraepithelial neoplasia, mild / moderate / severe (CIN 1/2/3). 
Atypical glandular cell (AGC). Adenocarcinoma in situ (AIS).

Squamous Lesions Glandular Lesions

Low grade L-SIL / CIN 1 Atypical glandular
hyperplasia (AGC)

High grade H-SIL /CIN 2-3 AIS
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lesions, because it allows to pinpoint the exact location and 
extent of any residual lesion and reevaluate the depth of  
LEEP  /  conization.

Up to now, the traditional first-line modality for examination 
of the cervical canal has been endocervical curettage, a 
‘blind’ technique burdened with a high rate of false-negatives, 
due to a difficult, random sampling of endocervical mucosa,

and the fact, that neither the exact site nor the extent 
of a suspected precancerous lesion can be deter-
mined with this method. In summary, any samples ob-
tained by curettage are not representative of the entire 
endocervical mucosa, and are frequently found to be 
defective, due to inadequacy of the material collected.

In the past, a dedicated approach was made using a method 
termed microcolpohysteroscopy. The technique involves the 
use of a special hysteroscope which allows to view the area 
of interest at a magnification of up to 60x. In this way, a direct 
evaluation of ectocervix, endocervix and squamocolumnar 
junction can be performed on the basis of cytological criteria 
and ‘in vivo’ aspects of cell morphology. Microcolpohystero-
scopy, however, has a low sensitivity, is greatly depending on 
expert cytopathological knowledge and a high level of technical 
skills, which is why it is associated with a long learning 
curve. For these reasons, it has never really become a widely 
accepted technique in routine gynecological practice.

Recent years saw the emergence of an endoscopic tech-
nique called endocervicoscopy, which has been designed to 
overcome specific limitations inherent to traditional techniques 
for diagnostic evaluation of the cervical canal. The method 
allows to inspect the ectocervix and endocervix using a set of 
ambulatory hysteroscopic instruments while using the same 
systematic classification criteria as in traditional colposcopy 
(Table III).

Endocervicoscopy: Instrumentation and Technique
In order to successfully perform an endocervicoscopy, the use 
of following items is highly essential:

Distension of the vagina and endocervix is accomplished by 
infusion of saline distension medium, whose flow rate and 
pressure are controlled by an automated irrigation  /  suction 
system. Apart from providing a constant level of distension, 
the system allows to enhance visibility by flushing out any 
blood and mucus, which is frequently seen to occur during 
an examination and poses a major source of constraints. 
The endocervical pressure should be maintained at values 
no greater than 30–50 mmHg. Higher levels of pressure may 
cause alterations in endocervical morphology, coloration and 
vascularity. The physiological bottleneck of the upper third of 
the cervical canal, however, can make it necessary to increase 
pressure values up to about 50–60 mmHg.

Owing to the small lumen of the endocervical canal, light 
intensity should be kept at a lower level, because this helps to 
reduce reflections which can impede adequate identification of 

areas exhibiting a varying degree of opacity after application of 
dilute acetic acid.

The procedure involves three steps:

The fi t step of endocervicoscopy involves application of 
2  ml of 5% acetic acid to the cervix, performed by either of two 
different methods:

� ontin o o te o o e 4 or 5 mm in diameter, 
with an oval profile, and 30  direction of view

� A 175 W xenon light source;
� A digital endocamera;
� A high-resolution video monitor with a recording system;
� A microprocessor-controlled automated irrigation  /

suction system for the liquid distension medium.

� Application of dilute acetic acid (Step 1);
� Evaluation of the ectocervix (Ectocervicoscopy – Step 2);
� Evaluation of the endocervix (Endocervicoscopy – Step 3).

� The first method requires the placement of a vaginal 
speculum to visualize the uterine cervix, and the 
application of dilute acetic acid onto the portio. For 
ectocervical application, a cotton swab held by an annular 
forceps is used. Endocervical application involves the 
use of an insulin syringe (1 ml). First of all, the needle is 
removed. Once the distal portion of the syringe has been 
introduced into the EUO, gentle pressure is applied to the 
plunger. At the end of this step, the speculum is removed, 
followed by insertion and advancement of the hysteroscope 
toward the EUO using a vaginoscopic approach.

Table III: International Colposcopic Classification (2002) (International 
Federation of Cervical Pathology and Colposcopy, IFCPC).

International olposcopic lassification  I  

Normal Colposcopic Signs

� Original squamous epithelium
� Columnar epithelium
� Normal zone of transformation

Abnormal Colposcopic Signs

nor al ransfor ation  rade  -
� dense, opaque acetowhite epithelium
� regular mosaicism
� regular punctation
� area of partial iodine uptake

nor al ransfor ation  rade  -
� aceto-white, thickened epithelium
� irregular mosaicism
� irregular punctation
� iodine-negative area (absence of iodine uptake)
� atypical vessels

Colposcopic Image Suggestive of Invasive Carcinoma

Unsatisfactory Colposcopy
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The second step of the procedure is ectocervicoscopy, 
which involves

Finally, endocervicoscopy is performed (step 3).

The endocervix normally presents with characteristic 
longitudinal ridges in the mucosa protruding inside the cavity at 
anterior and posterior walls of the cervical canal, thus forming 
the so-called arbor vitae uteri.

In postmenopausal women, the arbor vitae are atrophic, 
glandular crypts are tapering and fibroid, cervical mucus is 
scarce, and mucosal thickness is reduced. Therefore, the 
mucosal surface is prone to light reflection, and susceptible to 
readily bleed ‘on contact’ with an instrument. 

In women of childbearing age, however, there may be 
abundant mucus of dense consistency, which may obscure 
vision and thus impede an adequate evaluation of the cervical 
canal. Therefore, it is always advisable to schedule the exam 
during the preovulatory phase, when viscosity of the cervical 
mucus is significantly lower than in postovulatory phase. 

Tropism, vascularity and morphology of the endocervical 
mucosa must be properly assessed, as well as any Nabothian 
cysts, cervical polyps or areas of atypical transformation 
including a precise description of individual topographical 
aspects of the cervical canal and its relation to the SCJ and 
the EUO. To this end, use of standardized terminology is 
highly recommended to address the various segments of the 
endocervix subdivided into three parts: the inferior third, the 
medial third, and the superior third. Furthermore, in agreement 
with the International Federation for Cervical Pathology and 
Colposcopy, any lesions encountered on examination, are 
classified – according to morphological characteristics – as 
as Grade 1 or Grade 2 (AT-G1 or AT-G2), consistent with 
histological findings of varying severity (Table III) (Figs.  38–39). 
The hysteroscopic examination offers the adjunctive option of 
targeted biopsy sampling with a 5-Fr forceps. Good practice 
of retrieval of the sample involves that the jaws of the biopsy 
forceps be aligned parallel to the endocervical wall, and be 
opened only minimally considering the reduced diameter of the 
cervical canal. Subsequently, the jaws are advanced into the 

� An alternative option, which offers the advantage of 
reduced discomfort to the patient, is initiated directly after 
vaginal examination. Dilute acetic acid is applied using 
the aforementioned hysteroscope. Once the portio comes 
into view, the tip of the hysteroscope is positioned at the 
EUO and inflow of physiological saline is interrupted. At 
this point, the inflow tubing is removed and 2 ml of dilute 
(5%) acetic acid are injected through the irrigation channel 
of the hysteroscope. Application of iodine Lugol’s solution 
is performed in the same way under direct hysteroscopic 
vision.

� hysteroscopic evaluation – in panoramic vision using a 
vaginoscopic approach – of ectocervix and transformation 
zone, is based on colposcopic criteria and followed by 
complete inspection of the squamocolumnar junction 
(SC ), which is defined regarding its location and expanse.

� The canal should always be evaluated ‘on the way in’, or 
in a caudal-cranial direction, proceeding at slow pace and 
scrutinizing each segment of the endocervix. Apart from 
that, it is vital that repeated passages of the hysteroscope 
be avoided, which, apart from causing undue discomfort 
to the patient, may traumatize the endocervical canal, 
and eventually contribute to a missed detection of endo-
cervical lesions. An examination of good practice requires 
that the distal tip of the hysteroscope be placed at a 
distance of a few millimeters from the tissue surface to 
be inspected. By readjusting this distance, it is possible 
to view a larger or smaller section of the area of interest. 
Advancing the hysteroscope longitudinally in a cranial 
direction allows to assess the cervix throughout its 
entire length, while on-axis rotation of the scope enables 
to scrutinize the cervical walls, so as to pinpoint the 
presence of any lesions. 

38 Endocervicoscopic views of AT-G1 lesions. Flat, white and smooth 
epithelial tissue is clearly demonstrated (A) at 11 o’clock and 

reaches into the cervical canal. Note the soft, white and smooth 
appearance of epithelial tissue and a regular vascular mosaic pattern (B) 
emanating a few millimeters from the endocervical canal.

BA

39 Colposcopic image (A) and endocervico-
scopic images (B–C) of AT-G2 lesions in a 

32-year-old patient with positive cervicovaginal 
cytological examination for squamous intra-
epithelial lesions, high grade (H-SIL). 

At ectocervical periostial level, the white 
irregular mosaic and cuffed gland openings 
are clearly demonstrated (A). The endocervico-
scopic examination confirms the presence of a 
thickened white epithelium and a coarse

mosaic pattern (B) with cuffed gland openings (C) 
at ectocervical level, extending a few millimeters 
into the distal portion of the cervical canal.

CBA
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endocervical epithelium, pushed forward by about 0.5 cm, and 
completely closed. Next, the hysteroscope is retracted from 
the channel along with the sampled material to be analyzed. 
Given tissue of medium-dense consistency, the use of scissors 
or a bipolar electrode has proven to be helpful. Provided this 
option is not available, or if biopsy sampling is impaired due a 
narrowed cervical channel, or a dense consistency of the tissue, 
or any undue discomfort reported by the patient, it is advisable 
to proceed with targeted biopsy sampling by use of a Novak
probe or a small curette.
Endocervicoscopy may then be completed with a hystero-
scopic evaluation of the uterine cavity.
The duration of the procedure depends on the experience of 
the operator and individual anatomical conditions of the cervix, 
ranging from 2 to 7 minutes, to which the time required for 
hysteroscopy needs to be added.

In conclusion, endocervicoscopy is a diagnostic technique 
that is both minimally invasive and safe. The procedure allows 
to examine the cervical canal and gives the adjunctive option 
of targeted biopsy sampling in instances where a suspicious 
lesion is found. Another advantage of endocervicoscopy lies in 
the fact, that it allows to pinpoint and delineate the boundaries 
of endocervical lesions, enabling an expert gynecologist to 
adapt the surgical treatment plan (e.g. LEEP or conization) to 
individual  circumstances and requirements of the patient. By 
establishing an individualized concept of treatment, as much 
healthy tissue as possible can be spared. Preserving fertility 
potential to the highest degree achievable is particularly indi-
cated in the case of young women suffering from dysplastic 
lesions of the uterine cervix.
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Cervical Adenocarcinoma
Definition  tiolo y and lassification
Cervical epithelial tumors are distinguished according to their 
tissue of origin, either as adenocarcinomas (tumors originating 
in the endocervical glandular epithelium) or squamous 
carcinomas (tumors originating in the ectocervical squamous 
epithelium).

Cervical adenocarcinomas, in the past considered as an 
extremely rare form, represent some 20–25% of tumors of 
the uterine cervix. Implementation of screening programs for 
squamous cell carcinoma has not altered its incidence, which 
is still increasing slightly, as a result of the Pap test’s limited 
effectiveness in recognizing glandular lesions. 

At least 85% of cervical adenocarcinomas result from the 
presence of the Human Papilloma Virus (HPV): in fact it 
has been demonstrated that the presence of types 16, 
18 and 45 have been observed in 50, 40 and 10% of these 
tumors, respectively. Other risk factors for adenocarci-

noma are: the prolonged use of oral contraceptives, young 
age, low education and socioeconomic demographics, and 
seropositivity for Herpes Simplex Virus Type 2. 

Like squamous cell carcinoma, precancerous glandular 
lesions are grouped among precursors to invasive carcinoma, 
even though to date no consensus has been reached on the 
 criteria of classification, evolutionary potential, or diagnostic
reproducibility of this glandular intraepithelial neoplasia.

Adenocarcinoma in situ (AIS), which is recognized as a direct 
precursor to infiltrating adenocarcinoma, has an average age
of onset of about 38 years, and is often difficult to distinguish
from well-differentiated infiltrating forms. Infiltrating adenocarci-
noma (average age of onset, approx. 42 years of age) includes 
a micro-invasive form and a frankly invasive form. Endocervical 
glandular neoplasia often coexists with squamous neoplasia, 
confirming their common etiology and pathogenesis.

Clinical Appearance
Precancerous and microinvasive lesions are mostly asympto-
matic. Given the confirmed diagnosis of a frankly invasive form,
the most frequent symptoms (around 75% of cases) encoun-
tered are genital bloodloss, and more rarely, vaginal discharges

of mucus or fluid, sometimes associated with pain and/or
a feeling of heaviness in the pelvis. In rare cases, a cervical 
adenocarcinoma may be detected as a palpable pelvic mass.

re ysteroscopic Dia nosis
ecti e a ination

Upon gynecological examination and speculoscopy, a cervical 
adenocarcinoma can manifest itself as an area of    superficial
papillary irregularities, with excrescences of fungoid or 
polypoid appearance, that may protrude from the external 
uterine ostium into the vagina, or as an ulcerated lesion; 
 sometimes, the only objective finding is that of an in toto or 
nodular hardening of the cervix.

ap est
The conventional Pap test shows a low sensitivity for the 
 diagnosis of cervical adenocarcinoma. Diagnostic  difficulties
may arise from  difficulties in obtaining adequate biopsy
samples from glandular lesions. Other contributing factors are 
the relative rarity of glandular disease, which may be missed 
by a less experienced cytologists, and its frequent correlation 
with squam ous lesions, which have a more distinctly defined
appearance and therefore are more readily detected.

The introduction of liquid-based cytology has resulted in an 
increased diagnostic accuracy, owing to its enhanced preser-
vation of glandular cell clusters.

olposcopy
In the majority of adult women, the transition from squamous 
epithelium at the ectocervix to columnar epithelium at the 
endocervix is not abrupt: the squamocolumnar junction is 

in fact a zone that harbors irregular areas of columnar and 
squamous metaplastic epithelium (transformation zone). Upon 
colposcopy, the majority of glandular lesions with suspicious 
features are detected within the transformation zone; 48% of 
cases involve a single cervical quadrant, while 10% of cases 
involve all four quadrants. Only 5 % of cases are exclusively 
related to the endocervix. 

Colposcopy is not capable of evaluating the endocervix, but 
allows to examine the squamocolumnar junction and ectocervix. 
Besides, there are no specific colposcopic signs of patho-
gnomonic significance, that may be used to unambiguously
distinguish AIS from invasive adenocarcinoma. However, given 
the high rate of correlation these lesions have with squamous 
intraepithelial lesions, frequently, under colposcopy, the most 
characteristic alterations are seen on the squamous epithelium.

In the presence of AIS, under colposcopic vision, the most 
common form has a papillary expression, characterized 
by proliferation of villi of various size, as seen in the case 
of metaplasia (which is why they are often not sampled); 
another colposcopic aspect of AIS is a patchy ‘red-and-
white’  pattern: the lesion occupies a flat area of whitish-red
appearance, resembling an immature transformation zone. 
The third sign consists of single or multiple lesions, seen as 
densely acetowhite areas, overlying the columnar epithelium. 
All of these colposcopic findings contribute to the differential
diagnosis of benign squamous lesions.

19
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Unlike its squamous counterpart, glandular lesions lack the 
presence of typical patterns, such as punctation, mosaicism, 
‘corkscrew’ vessels, etc.
An invasive adenocarcinoma may be seen under colposcopic 
examination, but often it cannot be distinguished from 
squamous cell carcinoma.

el ic ltrasound  o puteri ed o o rap y and RI
The specific purpose of these diagnostic modalities is that of
defining the volume and metastasic dissemination of a tumor,
now frankly invasive. They are commonly used as an integral 
part of preoperative staging procedures for cervical cancer.

Hysteroscopic  ndocer icoscopic Dia nosis
In case of suspected glandular lesions in a Pap test, endo-
cervicoscopy, unfortunately, does not allow to detect glandular 
lesions extending into deep cervical crypts. As already 
mentioned, colposcopy is not capable of eliciting any path-
gnomonic findings that might be used to differentiate between
AIS and microinvasive adenocarcinoma.

However, if the lesion is associated with a cervical intraepithelial 
neoplasia (CIN) or a high-grade carcinoma in situ   (CIS), endo-
cervicoscopy can be used to identify a squamous lesion, which 
offers the added option to perform a targeted biopsy.

Endocervicoscopy is also indicated in the follow-up surveillance 
of AIS after conization, in cases of positive cytology results. In 
these patients, in fact, colposcopy may be unsatisfactory, due 
to a scar stenosis, which prevents an adequate assessment of 
the squamocolumnar junction. 

The hysteroscopic signs that need to be looked for are the 
same as those already described for endometrial adenocarci-

noma (areas of necrosis, hemorrhage and microcalcification,
atypical vascularity, irregular or ulcerated surfaces, and a soft 
consistency) (Figs. 1–3). The recent introduction of the bipo-
lar 15 Fr resectoscope allows to gain more adequate tissue 
samples from atypical endocervical lesions ( i 4).

Provided, an invasive malignancy has already infiltrated the
endocervix, a hysteroscopic examination is traditionally contra-
indicated. Nowadays, however, this examination has become 
important in the scrutiny of partial or total involvement of the 
cervical canal, and to evaluate whether the neoplastic lesion is 
of cervical or endometrial origin.

Considering the risk of dissemination of neoplastic cells 
associated with a hysteroscopic examination, the same 
arguments apply, that have already been exposed in the 
discussion on adenocarcinoma of the endometrium.

1 Endocervical carcinoma under ystero-
scopic e a ination performed with a 

gaseous distension medium: the structural 
presence of abnormal, hemorrhagic lesions 
protruding into the channel, with fatty necrotic 
areas in proximity to the isthmus, which are 
not visible within the uterine cavity (A–D). The 
CO2 distension medium is replaced with 

physiological saline solution which allows for 
enhanced scrutiny of vascular atypia of the 
neoplasia and of isolated vessels - .
All of the anterior wall and the left side of the 
uterine cavity are inspected, demonstrating 
that there is no involvement of the ipsilateral 
tubal angle (G). The acroscopic appearance 
(H I) of the surgical specimen is consistent

with the hysteroscopic findings, in particular
confirming integrity of the uterine cavity. Shown
is a G2–G3  endocervical adenocarcinoma, infil-
trating the myometrial endocervical wall to more 
than half of its thickness, with involvement of the 
superior two thirds of the cervix.
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erapy
Treatment of endocervical adenocarcinomas does not pertain 
to hysteroscopy, and therefore goes beyond the scope of this 
manual. 

With in situ and microinvasive lesions, excisional conization is 
considered the treatment of choice. In the case of AIS, only 
a confirmed diagnosis of negative conization margins allows
to consider conization as the definitive treatment (for young
women and/or women who have not yet completed their family

planning), provided the patient strictly adheres to the follow-up 
protocol; in the case of positive margins, a repeat conization 
procedure is required.

In the invasive form, as with squamous cell carcinoma of the 
cervix, the therapy of choice is radical hysterectomy, involving  
complete removal of the uterus, and/or radiotherapy, which in
advanced stages is combined with chemotherapy.

4 Hysteroscopic ie  of endocer ical carci-
noma. Note the irregular-shaped cervical 

canal which is completely obliterated by the 
neoplasia, showing distinct signs of atypical 

vascularization (A). Once the intrauterine pres-
sure is reduced below 30 mmHg, the 15 Fr 
bipolar resectoscope (KARL STORZ, Germany) 
is used to obtain multiple representative biopsy 

samples which also include the cervical stroma 
(B–C).

BB B CA

2 Hysteroscopic ie  of endocer ical carci-
noma. Note the irregular-shaped endo-

cervix, which appears distorted by atypical 
neoplastic tissue projecting into the cervical

canal, exhibiting lardaceous components and 
signs of necrosis (A). Close-up view showing 
vascular atypia and a ‘vasa nuda’ pattern (B).

BB BA

3 ndo etrial carcino a ie ed on ystero-
scopic e a ination using a liquid disten-

sion medium. Note, the neoplastic pathology 

reaches up to the external uterine ostium (A) 
and the ectocervical surface (B) goes as far as 
the boundary of the posterior vaginal wall. 

BB BA
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Rare and Difficult-to-Interpret Hysteroscopic indin s

a inal esions
When it comes to hysteroscopy, one generally refers to 
pathologies involving the uterine cavity and which can be 
diagnosed, and possibly treated, using this approach.

Nevertheless, one must be aware that even the vaginal canal 
can be the site of various pathologies that are too often missed, 
and therefore not subjected to adequate treatment, as there is 
general tendency to either omit or only cursorily examine the 
vaginal canal during a traditional hysteroscopic examination.

A vaginoscopic approach, however, allows the hysteroscopist 
to focus on the vaginal walls, fornices and vault employing the 
same well-structured methodological approach and accuracy 
as traditionally applied in the assessment of the uterine cavity. 

Therefore, the diagnosis of pathologies of the vagina – in 
former times, occasionally incomplete and often associated 
with discomfort for the patient, performed as a simple gyneco-
logical check-up involving a speculoscopy – may nowadays be 
accomplished by using an endoscopic approach. 

The vaginoscopic approach has also enabled a convenient 
endoscopic diagnosis of vaginal lesions in virgin women and 
those presenting with vaginal stenosis, where, among other 
drawbacks, a speculoscopy is not feasible. 

The following are a multitude of clinical cases related to vaginal 
lesions, that have been taken from current literature or clinical 
practice, and which have been diagnosed and/or treated by 
hysteroscopy. 

a inal olyps
Vaginal polyps are a rare and often underestimated cause of 
abnormal uterine bleeding. Commonly, it is a benign neoplasia 
composed of vascular and connective tissue, covered with 
pithelium, and variable in size and morphology. In terms of 
differential diagnosis, such lesions are distinguished from 
 malignant neoplasias, the first and foremost of which is the
embryonal rhabdomyosarcoma.

Diagnostic and Operative Modalities:
� Transvaginal Sonography (TVS): linear endometrium with a 

maximum thickness of 3 mm. 
� Vaginoscopy: after careful exploration of vaginal walls, a 

 lesion of polypoid morphology is identified, close to the
posterior cervical labium, about 1 cm in diameter, presenting 
as a small cauliflower, suggestive of a vaginal polyp (Fig. 1A).
Using a bipolar electrode and alligator forceps, in the same 
diagnostic session, the lesion is removed, without the need 
for any analgesia and/or anesthesia (Fig. 1B). A histological 
test confirms the fibrous epithelial nature of the polypoid
lesion. 

� Case 1

Rele ant ana nestic data
� e  72 years.
� ast enstruation ( ): 50 years.
� linical History  The patient was referred to us reporting on 

recurrent bright red vaginal discharge.

1 a inal polyp ( ase I). Vaginal fibro-epithelial polyp under
a inoscopic e a ination performed using a liquid distension 

medium (A). 

The polypoid lesion, removed, measures approximately 1 cm (B).

BA
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orei n odies
The presence of foreign bodies in the vagina is an occasionally 
missed cause of pain, vaginal bleeding, discharge, and 
recurrent vaginal infections, often refractive to antibiotic 
therapy. When it comes to foreign objects in the vagina, 
anamnesis must include infancy and childhood, including all 
issues related to sexual activity. However, the following cases 
demonstrate that the clinical reality can be more varied and 
complex. 

Diagnostic and Operative Modalities:
� Transvaginal Sonography (TVS): senile involution of the 

uterus presenting with a thin endometrial layer, lacking any 
significant sonographic alterations related to the cervix.

� Vaginoscopy: the vaginal canal presents neither hemorrhagic
remnants nor lesions of the mucosa suggestive of a 
tumoral recurrence. At the fundal vaginal vault, it is no 
longer possible to delineate the uterine portio, likely as a 
result of radiation treatment, but the only sign indicating to 
the external uterine ostium is a thin protruding thread-like 
structure.
A closer approach to the external uterine ostium reveals 
a foreign body within the cervical canal that is difficult to
identify (Figs. 2A–C) and finally removed with alligator 
forceps (Figs.2D–E).

The foreign matter, under microscopic evaluation, is composed 
of plant tissue (Fig.  2F). The presence of foreign vegetable 
tissue, detected in an elderly person who lives in the mountains 
and who raises goats, explains the symptoms of the patient.

� Case 1

Rele ant ana nestic data
� e  75 years.
� : 50 years.
� linical istory  at 60 yrs of age, the patient underwent radiation 

therapy for squamous cell carcinoma, with deep invasion of 
the uterine cervix. During diagnostic follow-up surveillance, no 
evidence of any recurrence is elicited over the subsequent years. 
The patient was referred to us reporting on pink-colored discharge 
from the genitals over several days.

2 a inal forei n ody (Case 1).
Under a inoscopic ision (A), with the tip 

of the scope approaching the external uterine

ostium (B), a foreign body of undetermined 
origin is detected in the cervical canal (C), 
and removed with an alligator forceps (D, E). 

The foreign matter, under microscopic 
evaluation, is composed of plant tissue ( ).

A B C
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Using an alligator forceps, the earring 
is removed without using any analgesia 
or anesthesia (Figs.  4A–C). However, 
the clasp appears to be embedded 
into the vaginal tissue, within a foreign 
body granuloma (Figs.  5A–B) and its 
extraction is therefore not possible, 
due to the discomfort reported by the 
patient.

Diagnostic and Operative Modalities:
� Abdominal-pelvic X-rays: presence of a radioopaque 

foreign object at the symphysis pubis (right side), reported 
as a probable earring (Fig. 3). 

� fi e ino o : after thorough exploration of the 
vaginal walls, approximately 1.5 cm from the ostium, at the 
level of the right lateral wall of the vagina, a metal foreign 
body, of about 1 cm in diameter, was identified. Upon closer
observation, the foreign body turns out to be an earring with 
clasp. 

� Case 2

Rele ant ana nestic data
� e  15 years, virgin
� linical istory: the patient, who had hyperthermia, was admitted 

to our department for infectious conditions related to miliary 
tuberculosis with suspected spread to the bowel, and was referred 
to a gynecologist as a result of abdominal and pelvic X-ray. She 
did not present with vaginal pain or discharge in the pelvic area.

3 a inal forei n ody (Case 2). Direct -ray of t e a do inal pel ic 
re ion  a radioopaque foreign object is found at the pubic 

symphysis, on the right hand side.

4 a inal forei n ody (Case 2). ffice a inoscopy performed with liquid distension medium: 
removal of the earring with an alligator forceps.

A B C

5 a inal forei n ody (Case 2). ffice a inoscopy performed using a liquid distension medium: 
unlike the earring, the clasp is embedded in the vaginal tissue trapped in a foreign body 

granuloma.

BA
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6 a inal forei n ody (Case 2). a inoscopy under eneral anest esia performed using a liquid 
distension medium: removal of earring clasp with an alligator forceps and a bipolar electrode 

(KARL  STORZ, Germany).

BA C

ED

� Vaginoscopy, under general anesthesia: To facilitate 
 removal of the clasp, at first, the granuloma is  carefully
evacuated with a bipolar electrode, allowing the 
accumulated mucoid material to drain off (Figs.  6A–B). The 
clasp, however, is still tenaciously adherent to the vaginal 
tissue, which is why its extraction using only one 5-Fr 
‘alligator’ forceps is not accomplished (Fig.  6C). It is then 
decided to use an innovative ‘two-instrument’ approach: 
while the operator continues to dissect the vaginal tissue 
with a bipolar electrode, introduced via the operating 
channel of the hysteroscope, without advancing too far, the 
alligator forceps is introduced directly into the vagina under 
hysteroscopic guidance and is used to grasp the foreign 
body (Fig.  6D). This facilitates its lateral mobilization and 
an improved identification of the site where the base of the
clasp is still adherent to the healthy vaginal and granular 
tissue. In this way, the earring clasp is removed without any 
further difficulties (Figs.  6E–F).

The teenager and her mother recognize the earring as a first
communion gift (about 8 years prior).
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on itudinal a inal eptu  
The hysteroscopic diagnosis and treatment of this pathology 
are described in Chapter 10: (‘Congenital Anomalies of the 
Genital Tract’).

Diagnostic and Operative Modalities:
� Vaginoscopy: on the anterior vaginal wall, a pedunculated 

polypoid lesion presents without any signs of coarse 
vascular atypia (Fig.7A). The polypoid lesion is resected 
using a bipolar electrode (Fig.7B).

The histological examination confirms the suspected diagnosis
of a vaginal polyp. (Histological report: vascular and connective 
tissue with superficial erosions lac ing an epithelial lining, with 
areas of acute infla ation) (Fig.7C).

Diagnostic and Operative Modalities:
� Vaginoscopy: a polypoid lesion is apparent at the anterior 

vaginal wall, whose vascularity appears more accentuated 
compared to the previous check-up (Fig.7D). During 
removal of the polypoid lesion, in the vaginal wall thickness, 
at the level of its base, a residue of a Dexon suture thread 
is detected, probably dating back to the previous anterior 
colpoplasty, which is then removed with alligator forceps 
(Figs.7E–G). Following removal of the thread, a pseudo-
cavity is seen in the anterior vaginal wall (Fig.7H), previously 
occupied by the non-absorbable Dexon suture thread 
(Fig.7I).
To complete the examination, a cystoscopic control of the 
urethra is performed, in order to rule out a possible lesion 
caused by the Dexon threads and/or their removal.

� ase a inal polyp and a forei n ody

Rele ant ana nestic data
� e  67 years, virgin
�  40 years (surgical menopause)
� linical History  (1): at 47 years, a colpohysterectomy with colpo-

plasty, followed by correction of recurrent rectocele; at 62 years, 
she received treatment with silver nitrate for a vaginal polyp on 
the anterior wall. She was referred to us for revision, reporting on 
genital bleeding.

� linical History  (2): The patient suffers from recurrent bleeding,
2 months after the initial examination.

7 a inal forei n ody and a inal polyp (Case 3). (I) ffice operati e a ino ysteroscopy  (A–B) with removal of a vaginal polyp (C).
(II) ffice operati e a ino ysteroscopy (D–H) with removal of Dexon suture threads (I).
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8 a inal endo etriosis (Case 1). ffice operati e a inoscopy performed using a liquid distension medium.

BA
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a inal ndo etriosis
Endometriotic implants, which penetrate into the 
 retroperitoneal space by a distance 5 mm, are defined as
deep invasive endometriosis, and typically invade the pouch 
of Douglas (retrocervical endometriosis) and the rectovaginal 
septum. Vaginal endometriosis is generally considered a 
sequela of such endometriotic foci.

Vaginal endometriosis is rarely seen in clinical practice, and 
usually presents as bluish polypoid/nodular lesions of dense 
consistency, most frequently observed at the posterior fornix. 

The patient may report abnormal bleeding from the genitals 
and/or dyspareunia; the medical history may be positive for 
sterility  /  infertility, dysmenorrhea, and pelvic endometriosis. 

It is recommended, in cases of suspected vaginal endo-
metriosis, to evaluate the ectocervix, the fornix and the 
vaginal walls, during a vaginoscopic examination, in search of 
signs (either acquired or pathological anomalies) that may be 
associated with this pathology. 

The definitive diagnosis of vaginal endometriosis is established
through histological evaluation; therefore, the primary task 
of the hysteroscopist is to provide the histopathologist with 
a satisfactory biopsy specimen that is representative of the 
suspected lesion.

Diagnostic and Operative Modalities:
� Vaginoscopy: at the right vaginal wall, just to the side of 

the fornix, a reddish stain is visible, (Figs.  8A–B), which 
upon closer inspection, presents as an elevated neoplasm 
on the adjacent vaginal wall (Figs.  8C–D). Its removal 
is accomplished with alligator forceps (Figs.  8E–I). The 
 subsequent histological evaluation confirms its endo-
metriotic nature.

� Case 1

Rele ant ana nestic data
� e  36 years.
� linical istory  spontaneous abortion at age 31; for the past 

three years, the patient has a desire to give birth to a child. 



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract252

Diagnostic and Operative Modalities:
� Transvaginal Sonography (TVS): uterus in anteversion, of 

regular dimensions and morphology. Endometrium normal, 
in accordance with the menstrual cycle. Absence of focal 
lesions. Normal appearance of adnexa. 

� Vaginoscopy: at posterior fornix level, multiple lesions of 
pedunculated polypoid morphology are encountered, with 
soft consistency, brown in color, and ranging from 0.5 mm to 
1  cm in size (Fig.  9A). Using a bipolar electrode, the lesions 
are incised, followed by evacuation of its content, revealing 
a chocolate-brown fluid (Fig.  9B).
Histological processing of the biopsy sample obtained from 
the lesions confirms the suspected diagnosis of vaginal
endometriosis. The patient undergoes subsequent laparo-
scopy, which highlights the presence of endometriosis at 
the rectovaginal septum. 

esions of t e a inal ault 
Vaginoscopy is increasingly gaining in importance in the follow-
up evaluation of the vaginal vault after hysterectomy, and has 
changed the diagnostic approach. In these patients, especially 
following radical treatment of malignant disease, speculoscopy 
is often associated with difficulties, due to progressive atrophy
of tissues after radiation therapy, and a frequent discontinuation 
of sexual activity. 

Under these conditions, a loss of blood and/or urine may raise 
deep concerns in the patient, that require immediate diagnosis, 
as illustrated below in Case 1. Moreover, vaginoscopy allows 
to identify a rectovaginal lesion and enables an enhanced 
radiological examination by targeted instillation of contrast 
 medium in the fistula, as shown in Case 2.

Diagnostic and Operative Modalities:
� Speculoscopy: extremely difficult and painful reveals blood

serum flowing into the vagina, and necrotic lesions on the
vaginal vault (Fig.  10A).

� Vaginoscopy: at the vaginal vault the same findings as
under speculoscopy are detected, with necrotic margins 
and coagula (Figs.  10B–C). Instillation of methylene blue dye 
into the bladder reveals its rapid and abundant passage into 
the vagina (Figs.  10D–E) confirming a suspected vesico-
vaginal fistula tract. In the biopsy specimen taken from that
site with micro-forceps (Fig.  10F) malignancy of the lesion is 
histologically confirmed, which corroborates recurrence of
 carcinoma in the form of a vesicovaginal fistula lesion.

The patient was subjected to a salvage / reconstructive surgical 
procedure, with bladder excision and orthotopic continent 
urinary diversion. However, the patient died 4 months later, 
after progression of disease.

� Case 2

Rele ant ana nestic data
� e  42 years.
� linical istory  severe dispareunia. 

� Case 1

Rele ant ana nestic data
� e  50 years.
�  40 years (surgical menopause).
� linical istory  at age 40 years, total laparohysterectomy with 

bilateral salpingo-oophorectomy, for cervical squamous cell 
carcinoma, Stage I A2 (maximum stromal infiltration 9 mm) with 
parametria and paracolpia free of malignancy. As a result of 
technical difficulties encountered in the course of surgery, a more 
radical surgery with lymphadenectomy was not performed. The 
patient also refused any postoperative radiotherapy. At the age of 
45 years, the patient reported on a malodorous discharge mixed 
with blood.

9 a inal endo etriosis (Case 2). ffice operati e a inoscopy
performed with a liquid distension medium. Note the 

 chocolate-brown fluid that drains from the endometriotic implant
after vaginal incision with a bipolar electrode.
Vaginal wall (V); vaginal endometriosis (VE); cervix (C).

BA

10 esions of t e a inal ault (Case 1). peculoscopy (A) and office 
a inoscopy ( ).

DC

A B

E



253Rare and Difficult-to-Interpret Hysteroscopic Findings

20

Diagnostic and Operative Modalities:
� Vaginoscopy: in the vaginal canal, there are overt signs of 

fecal residues (Fig.  11A). Cleansing of the vagina with saline 
reveals a pink, trophic mucosa at the left vaginal vault angle,
where a small recess is identified (Fig.  11B), from where – 
under modification of irrigation pressure of the  distension
medium – fecal matter is seen to drain into the vagina 
(Fig.  11C). Zooming in with the scope allows to clearly 
identify fecal residues in extrusion (Fig.  11D) and, upon 
retraction of the scope, a lesion of polypoid appearance is 
exhibited, with a mucosal lining resembling that of intestin-
al mucosa (Fig.  11E). Under vaginoscopic guidance, a small 
nelaton catheter is introduced into the fistula (Figs.  11F–G) 
followed by instillation of a radioopaque contrast medi-
um, which  underpins the diagnosis of a rectovaginal fistula
(Fig.  11H) and allows to clear the affected tract of the colon 
(sigma). Radiological contrast-enhanced imaging also allows 
to detect a colon diverticulum, the probable primary cause 
of the fistula.
Its correction was performed laparoscopically, with perfect 
restoration of functional integrity. 

Diagnostic and Operative Modalities:
� Transvaginal Sonography (TVS): a 4.5 cm neoplasm is 

revealed: vascularized, with well demarcated margins, the 
lesion is located between vagina and bladder.

� Vaginoscopy: at vaginal vault, a hyper-pigmented area with 
subtle velvet appearance and no abnormal vascular features 
is revealed. The histopathology result of biopsy samples 
taken from the area is a malignant intraepithelial melanocytic 
tumor implanted at the dermal-epidermal junction, consistent 
with a superficial diffuse melanoma (Figs.12A–B).
Advancing further into the vaginal canal, a neoplasm is seen 
(Fig.12C) to protrude into the lumen, deforming the left 
antero-lateral wall. The lesion exhibits a friable appearance 
with signs of necrosis (Figs.12D–E) and is readily bleeding 
on contact. Histopathological analysis of the biopsy sample 
taken from the lesion  identifies an  undifferentiated  malignant
neoplasm. Its immunohistochemical reactivity is consistent 
with a melanoma (S100 +, Vimentin +, HMB 45+, PNL2 +). 
The vaginal vault remained free of malignancy (Fig.12F).

� Case 2

Rele ant ana nestic data
� e  79 years.
�  50 years.
� linical istory  at 64 years, the patient underwent laparoscopic 

hysterectomy with adnexectomy for benign uterine pathologies. 
Referred to us for surveillance after a gynecological examination 
(less than 24  h prior), the patient reported on liquid stool oozing 
from the vagina. Due to persistency of symptoms, a gynecological 
vaginoscopic revision was scheduled.

� Case 3

Rele ant ana nestic data
� e  87 years.
�  50 years.
� linical istory: at 50 years, the patient underwent laparoscopy 

for treatment of a benign pathology; she was referred to us 
reporting on blood loss from the external genitals.

11 esions of t e a inal ault (Case 2). ffice a inoscopy (A–G) and 
-ray e a ination (H). The white arrow indicates the fistula tract

located between the sigmoid colon and the vagina; a gauze pad with 
radiopaque wire is placed in the vagina (black arrow) to prevent reflux
of contrast medium during transfer of the patient from office
hysteroscopy to radiology.
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12 esions of t e a inal ault (Case 3). ffice a inoscopy performed 
using a liquid distension medium.

DC

A B

E



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract254

Diagnostic and Operative Modalities:
� fi e ino o : the vaginal canal exhibits the presence 

of a vascularized polypoid lesion at the left anterolateral 
fornix; another small polypoid lesion is detected more 
externally, at the anterior vaginal wall. Coagulation of the 
second lesion is initially performed, postponing removal of 
the first lesion until (Fig.13A) a second session, to be carried 
out by in-patient treatment after assessment of the patient's 
coagulation parameters (the patient is on warfarin therapy 
for hypertensive heart disease).

� Vaginoscopy under general anesthesia: A bipolar elec-
trode (Fig.13B) and tenaculum forceps (Fig.13C) are used 
to dissect and remove the aforementioned polypoid lesion. 
Meticulous care is taken to prevent iatrogenic injury to the 
surrounding healthy vaginal mucosa (Fig.13D). The histo-

logical examination of the removed polypoid lesion reveals 
 chronically inflamed granulation tissue that is completely
de-epithelialized, consistent with the diagnosis of a granu-
loma of the vaginal wall.

� Case 4

Rele ant ana nestic data
� e  74 years.
�  47 years.
� linical istory: at 47 yrs, subjected to three fractional curettage 

reoperations for menometrorrhagia. She underwent cystorectocele 
surgery and colpoplasty in 2011. The patient was referred to us 
reporting on blood loss from the external genitals.

13 esions of t e a inal ault (Case 4). ffice a inoscopy (A) under 
eneral anest esia (B–D) performed using a liquid distension medium.
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a inal arcino a 
Carcinoma of the vagina is among the rarest gynecologic 
malignancies, with a peak incidence in women 60–70 years 
of age. Metastasis to the vagina or locoregional secondary 
spread from cervix and vulva are more common than primary 
vaginal cancers. In 95 of patients, the definite histopathologi-
cal diagnosis is squamous cell carcinoma (SCC).

� Case 5

Rele ant ana nestic data
� e  35 years.
� Re ote o stetric istory 1 caesarean section.
� linical istory  pelvic pain. Previous diagnosis of stage-2 vaginal 

intraepithelial neoplasia (VaIN 2), approx. 4 years ago, for which 
the patient reports no treatment or follow-up care. 

� ap s ear negative.
� ecti e e a ination severe stenosis of the vagina. Absence of 

any active blood loss from external genitalia. Soft abdomen, mildly 
tender on digital palpation.

14 arcino a of t e a ina  The vaginoscopic examination reveals 
abundant muco-purulent discharge which is allowed to drain (A). 

The right and left vaginal wall presents multiple papillary, hypervascu-
larized congestive plates (B–C). Multiple biopsy samples are taken with 
a grasping forceps (D).
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15 tero a inal ta ponade (Case 1). Hysteroscopy performed using a 
liquid distension medium.

terine esions

tero a inal a ponade
The application of uterovaginal tamponade is indicated for the 
management of postpartum hemorrhage, after vaginal delivery, 
or after caesarean section when first-line treatment modalities
(manual maneuvers, administration of uterotonic infusions) fail 
to take effect. 

During caesarean section, application of tamponade is done 
immediately prior to closure of the hysterotomic breach. After 
spontaneous labor, a tamponade is applied via the vaginal 
route, advancing it progressively into the uterine cavity through 
the dilated uterine cervix. 

Removal of tamponade is accomplished, in general, 12 to 24 
hours after application, provided an adequate hemostasis has 
been accomplished. In general, it is sufficient to retrieve the
gauze, by retracting it gradually and gently through the vagina

with the aid of an annular forceps, keeping the patient under 
constant infusion of oxytocin throughout the retrieval procedure. 

Generally, there are two possible scenarios that may cause 
complications after application of an uterovaginal tamponade: 
infection, and a failure of removing the tamponade from 
the uterine wall (the latter is more frequent after caesarean 
delivery). In this case, if retrieval of the gauze fails or proves to 
be incomplete, the patient must undergo another laparotomy. 

The following cases demonstrate how hysteroscopy can be 
used effectively as a viable alternative to second-loo  surgery 
for treatment of a retained uterovaginal swab.

Diagnostic and Operative Modalities:
� fi e te o o : part of the gauze is found to be 

trapped within a hysterorraphy suture. Using miniaturized 
scissors the suture thread is cut, freeing the gauze, which is 
then extracted via the vaginal route (Fig.15).

� Case 1

Rele ant ana nestic data
� e  38 years.
� linical istory  first pregnancy, underwent a caesarian section 

due to breech presentation. During surgery, profuse uterine 
hemorrhage proved to be uncontrollable, despite the use of manual 
measures and topical application of pharmacological agents. 
Therefore, a uterovaginal gauze was applied. After 24 hours, upon 
removal of the gauze, the latter was found to tenaciously adhere to 
the uterine wall.

Diagnostic and Operative Modalities Using Specialized 
Technical Equipment

� Transvaginal pelvic ultrasound (TVS): empty uterine cavity. 
Starting at the cervical canal, a round lesion with inhomoge-
neous echotexture is seen to extend to the uterine cavity. 
Thickened vaginal walls.

� Magnetic resonance imaging (MRI): lumen calibre nar-
rowing in the lower third of the cervical canal, where tissue 
of heterogeneous appearance has grown extensively into 
the vaginal canal (maximum cross-sectional diameter of 
42 x 28   mm). On T2-weighted scans, the lesion exhibits a 
distinct hypointense signal with heterogeneous texture on 
post-contrast-enhanced imaging, mainly seen in peripheral 
aspects, consistent with abscess formation. Posteriorly, the 
lesion is not dissociable from the right antero-lateral wall of 
the contiguous anorectal plane. Small nodular lesions with 
signs of reactive hyperplasia are seen along the ilioinguinal 
LN stations on both sides.

� Hysteroscopy: complete vaginal stenosis ( i ). The 
posterior vaginal fornix appears obliterated. Irregular, hyper-
vascularized congestive plates (Fig. 14B) are shown on the 
right posterolateral vaginal wall, while concomitant papillary 
thickening (Fig. 14C) is seen on the left lateral wall. Regular 
appearance of the cervical canal, uterine cavity and endo-
metrium. Multiple endocervical biopsy samples are taken, 
including the areas of vaginal thickening (Fig. 14D).

� efinite i to t o o i di no i  Fragments of an 
invasive non-keratinizing squamous cell carcinoma (SCC) in 
parts with basaloid features. 



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract256

Similarly to the previous case, retrieval of the gauze 24 hours 
after its application, proves to fail. 

Diagnostic and Operative Modalities:
� fi e te o o : under hysteroscopic vision, a 

portion of the gauze is seen to be incarcerated in the 
thread of a hemostatic suture placed at the right uterine 
artery. However, unlike the previous case, the suture is not 
transected to free the gauze, for preventing the potential risk 
of another perilous hemorrhage. It is advisable instead to cut 
the gauze using a bipolar electrode, leaving behind a gauze 
remnant, that is kept in place by the hemostatic suture. After 
30 days, the patient udergoes a second-loo  hysteroscopy, 
which allows the remaining gauze to be safely removed. 

N.B.: 

Below are some ‘tips’ that may be helpful to any hysteroscopist 
faced with clinical cases similarly to those described above:

ndo etrial sseous etaplasia
Osseous metaplasia of the endometrium is a rarely diagnosed 
condition and to date, no exact etiopathogenesis has 
been established. In 80% of cases, it occurs secondary to 
pregnancy or to a spontaneous abortion.

The most conclusive pathogenetic hypothesis is that of 
derivation from embryonic remnants, according to which, there 
is a process of endochondral ossification from omnipotent
endometrial cells. 

Another possible mechanism is metaplasia of mesenchymal 
tissue, secondary to inflammatory processes observed in the
endometrium, generally following an abortion. 

A few cases reported in the literature demonstrate a diagnosis 

of osseous endometrial metaplasia in patients who have never 
had a pregnancy: in such cases, the pathogenesis may be 
linked to the phenomenon of heterotopia, with metaplasia of 
mature endometrial stromal cells. 

At clinical level, patients may report dysmenorrhea, pelvic pain, 
menstrual irregularities, or more frequently, secondary infertility. 

Ultrasound imaging shows distinct features typical of a 
hyperechoic endometrial appearance, giving rise to the 
suspicion of this diagnosis.

However, the diagnostic gold standard is hysteroscopy, and 
hysteroscopic treatment is the therapy of choice, as it is capable 
of quickly resolving symptoms associated with infertility.

� Case 2

Rele ant ana nestic data
� e  37 years.
� linical istory  patient gravida 2 (para 0, + 1 CS), underwent 

elective caesarian delivery due to a placenta previa. During 
surgery, profuse hemorrhage occurs, so it is decided to apply 
uterine tamponade and to insert an uterovaginal gauze. 
Subsequently, once the hysterorraphy is complete, multiple 
hemostatic suture points are placed at the right uterine artery.

� Increased intrauterine pressure
During the hysteroscopic procedure, intrauterine pressure, 
in both cases, was adjusted to values that are moderately 
high (approx.  100  mmHg) compared to those commonly 
used  during office hysteroscopy (approx. 30–40  mmHg): this 
is due to the presence of the gauze in the cervical canal, 
which otherwise would have prevented an adequate cavitary 
 distension similarly, the outflow channel for the  liquid
distension medium was locked, in order to increase the 
degree of cavitary distension.

1

� oo  for t e lue si n
Since the swab occupied the entire uterine cavity, similarly 
to a large intracavitary myoma, it was difficult for the
operator to examine the uterine walls and spot the site of the 
hysterorrhaphy suture: the ‘tric  applied to locate the suture 
incarcerating the gauze swab, was in both cases to look for 
the ‘blue sign’, i.e., to detect the blue polyglactin thread, that 
is silhouetted against the white swab.

2

� aintainin  s a  pressure ia a inal route
In Case 1, upon completion of the hysteroscopic procedure, 
pressure on the vaginal swab was maintained by the 
operator while advancing the hysteroscope along the swab 
and the vaginal wall, and further along the uterine wall; this 
was intended to facilitate orientation of the operator, allowing 
the site of the trapped gauze to be more readily detected in 
the uterine wall.

3

� uttin  t e au e
In the second case, the swab was immediately cut into 
halves using a bipolar electrode (given the consistency of the 
tissue) in order to improve intracavitary visibility by removing 
the part of the swab protruding into the uterus.

4
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Diagnostic and Operative Modalities:
� Transvaginal Sonography (TVS): The hyperechoic image 

shows a rod-shaped structure with a thickness of 4 mm, 
taking up the entire uterine cavity in both longitudinal and 
transverse sections.

� Hysteroscopy: Inside the uterine cavity, multiple osseous 
fragments are revealed, each of them being partially 
embedded in the breadth of the endometrial mucosa. The 
fragments are successively removed using a resectoscope 
(Figs.  16A–F).
The osseous fragments demonstrate a very specific
appearance (Figs.  16G–I). 
The histological examination confirms the presence of
osseous lamellar tissue.

� Case 1

Rele ant ana nestic data
� e  26 years.
� linical istory (1): At the age of 21, the patient underwent 

elective abortion at 8 weeks of gestation. She was referred to us 
reporting on severe and aggravating dysmenorrhea, repeatedly 
requiring immediate emergency room visits during her menstrual 
period. The patient declines the use of an intrauterine device.

� linical History  (2): progressive reduction of dysmenorrhea after 
the operation. Upon repeated hysteroscopic controls, the uterine 
cavity presents a normal appearance and tonicity. At 27 years of 
age, the patient becomes pregnant.

16 sseous etaplasia of t e endo etriu
(Case 1). Hysteroscopy performed using a

gaseous distension medium ( ). 

Macroscopic appearance of osseous 
fragments after resectoscopic removal ( I).
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ascular Dystrop y
A finding of vascular dystrophy is very rarely encountered.
The condition was first described by Jacques E. Hamou in 
‘Hysteroscopy and Microcolpohysteroscopy’ (1991). Its icono-
graphic hysteroscopic appearance is quite peculiar.

The pathogenesis of vascular dystrophy is not at all clear. 
Furthermore, it is most probably not a disease in itself, but 
rather a paraphysiological condition. 

In the case described below, the condition was transient and 
spontaneously regressed shortly after menstrual flow.

Diagnostic and Operative Modalities:
� Transvaginal Sonography (TVS): detection of a neoplasm 

protruding into the cavity, exhibiting the characteristic 
appearance of an endometrial polyp. 

� Hysteroscopy: confirmed diagnosis of a polypoid lesion
originating from the posterior wall. The lesion is removed 
using a bipolar electrode (Fig.  17A).
The fundus demonstrates a looped angioarchitecture and 
vessels of parallel arrangement, similarly to the features 
described by Hamou. Both findings are consistent with each
other irrespective of whether a gaseous (CO2) (Fig.  17B) or 
liquid distension medium (physiological saline) (Fig.  17C) is 
used.

Histological examination of biopsy samples obtained via
 resectoscopy confirms the presence of large strips of
endometrium, measuring 10–13 mm in length, from inter-
mediate secretory phase, with partial pseudodecidualization of 
the stroma (Fig.  17D). 

By 14 days after primary examination, on the 6th day of the 
cycle, hysteroscopy is repeated, demonstrating a completely 
normal appearance of the endometrium (Figs.  17E–F).

� Case 1

Rele ant ana nestic data
� e  33 years.
� linical istory: the patient was referred to us reporting on 

intermenstrual spotting.

17 ascular dystrop y (Case 1). ffice ystero-
scopy performed using a gaseous disten-

sion medium ( ). 

ffice ysteroscopy performed using a liquid 
distension medium (C). 

Macroscopic view of biopsy specimens after 
resectoscopic sampling (D). 
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ecrotic eu ocytosis it  clerotic Hyalini ation
This is a very rare finding in clinical practice, macroscopically
recognizable by the presence of whitish lesions covering the 
endometrial mucosa, resembling those encountered after 
Candidal infection. In this case, a necrotic process occurring 
within the endometrial mucosa accounts for this phenomenon, 
resulting from an abnormal stimulation by progesterone, often 
resulting from previous administration of estrogen-progestin 
medication. 

Diagnostic and Operative Modalities:
� Transvaginal Sonography (TVS): Evidence of a thickened 

and dishomogeneous endometrium.
� Sonohysterography (SHG): A lesion of likely polypoid nature 

is detected, presenting with irregular borders.
� Hysteroscopy: The uterine cavity appears surrounded by 

thickened mucosa, with a mammary appearance, covered 
with whitish, soft material (Figs.  18A–B). This is seen during a 
hysteroscopy performed under CO2 distension (Figs.  18C–F). 

Histological examination of multiple targeted biopsies reveals 
the presence of endometrial tissue in advanced secretory 
phase, and minor decidual debris from iatrogenic stimulation, 
multifocal necrosis, and leukocytosis concomitant with 
sclerotic hyalinization.

� Case 1

Rele ant ana nestic data
� e  42 years.
� linical istory: the patient was referred to us reporting on a 

10-day menometrorrhagia episode during a course of estrogen-
progestin therapy, with intermenstrual spotting. Therefore, the use 
of combined estrogen-progestin was suspended, starting a new 
treatment with norethisterone acetate instead. 

u al stiu  uns ine
This is a peculiar hysteroscopic finding characterized by
accentuated vascularity with a ‘sunshine’ pattern surrounding 
the tubal ostia (Figs.  19–20). A recent study showed that this 
condition is frequently observed with concomitant chronic 
salpingitis.

18 ecrotic leu ocytosis it  sclerotic yalini ation (Case 1). ffice 
ysteroscopy performed using a liquid distension medium (A–B). 

ffice ysteroscopy performed using a gaseous distension medium 
( ).
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19 ilateral c ronic salpin itis  Under 
ysterosalpin o rap y (A), the tube 

presents a typical tortuous appearance with 

pouch-like dilatations. Chronic salpingitis may 
account for the peculiar radiating pattern of 
vascularization surrounding the tubal ostia 

seen under ysteroscopic e a ination
performed using a liquid distension medium 
(B–C).

A B C

20 Tubal ostium ‘sunshine’ pattern viewed under ysteroscopic e a ination performed using a liquid distension medium.
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ndo etrial alcifications 
Endometrial calcifications are rare clinicopathologic findings
encountered both in menopausal woman and in those of fertile 
age. Clinically, the condition has been found to be associated 
with infertility and abnormal blood loss. Most commonly, endo-
metrial calcifications are detected as secondary findings of os-
seous metaplasia, dystrophic calcification of necrotic tissue or
as calcified foci of uterine myomas. Endometrial calcifications
can be related to infectious diseases, such as chronic endome-
tritis caused by Mycobacterium tubercolosis. Finally, calcifica-
tion phenomena can be found in areas of heteroplasic nature.

Diagnostic and Operative Modalities (at 3-month follow-up):
� Transvaginal pelvic ultrasound (TVS): maximum endome-

trial thickness of 3.9 mm. Calcified submucosal myoma of
approx. 10 x 9 mm in size.

� Ambulatory hysteroscopy: severe stenosis of the cervical 
canal. Owing to poor patient compliance, hysteroscopy 
under general anaesthesia is planned.

� Hysteroscopy under general anesthesia: blunt synechio-
lysis of the cervical canal. The uterine cavity is found to be 
obliterated by hypotrophic and calcified endometrial tissue,
with areas of necrosis (Fig. 21A). A cutting loop (15 Fr bipo-
lar office resectoscope, KARL STORZ Germany) is used to 
obtain multiple endometrial biopsy samples from all uterine 
walls (Figs. 21B–D).

� Culture processing: the sampled tissue is tested positive 
for Staphylococcus aureus and Escherichia coli.

� efinite i to t o o i di no i Calcified endome-
trial deposits.

The patient record indicates that the calcified endometrial
deposits are caused by metabolic changes which are related 
to high-dose progesterone-induced glandular atrophy, focal 
 stromal fibrosis and necrosis with subsequent dystrophic
 calcification.

� Case

Rele ant ana nestic data
� e  59 years.
� Re ote o stetric istory  1 caesarean section. 
� linical istory  Atypical blood loss during perimenopause for 

approx. 12 months. Transvaginal pelvic ultrasound reveals an area 
of thickened endometrium, measuring 6.7 mm. On hysteroscopy, 
targeted biopsy samples are obtained from the area suggestive of 
heteroplasia.
� Histolo ical dia nosis  atypical endometrial hyperplasia.
� Initial t erapeutic approac  the patient opts for conservative 

treatment with oral progestin.

21 ndo etrial calcifications  On diagnostic hysteroscopy, the uterine 
cavity is found to be obliterated by hypotrophic and calcified endo-

metrial tissue (A). A cutting loop (15 Fr bipolar office resectoscope,
KARL STORZ Germany) is used to obtain multiple endometrial biopsy 
samples from all uterine walls (B–D).
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orei n ody 
The Bakri® Balloon ( oo ® Medical) is a device used to pro-
vide intrauterine balloon tamponade in cases where conserva-
tive management of postpartum hemorrhage is indicated. The 
device comprises a balloon-tipped catheter which serves to fill
the balloon volume with sterile liquid once inserted through the 
cervical canal and internal ostium. Thus, this device allows to 
achieve uterine tamponade with immediate arrest of blood loss 
and does not present any removal problem.

Diagnostic and Operative Modalities:
� Vaginoscopy: No signs of lesions are seen on the vaginal 

mucosa. Upon entry into the cervical canal, approx. 1 cm 
from the EUO, a foreign body is found lying transversely in 
the EUO, tenaciously adhering to the walls of the cervical 
canal (Fig. 22A). Using a grasping forceps the foreign body 
is mechanically detached from the cervical canal walls and 
retrieved completely (Figs. 22B–C). The surgical team identi-
fies the removed foreign body as the stopcock of a Bakri®

Balloon hemostatic device (Fig. 22D).

� Case

Rele ant ana nestic data
� e  29 years.
� Re ote o stetric istory  1 caesarean section. 
� linical istory  The patient was subjected to emergency 

caesarean section for placental abruption and subsequent uterine 
atony, with insertion of a hemostatic device (Bakri® Balloon, Cook®

Medical). At the time of discharge, the patient complained of intense 
pelvic pain, instantly prompting a gynecological examination. On 
specular examination, a foreign body (approx. 2 cm in size) was 
detected at the level of the external uterine orifice (EUO). Multiple 
failed attempts were made to remove the foreign body vaginally 
with a ring forceps. 22 orei n ody in t e cer i  On diagnostic hysteroscopy, a foreign 

body is detected at the level of the EUO (A). The foreign body is 
mechanically detached from the cervical wall (B) with a grasping for-
ceps, and then removed (C). The extracted foreign body is identified as
the stopcock (D) of a Bakri® Balloon hemostatic device.
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ystic esion of t e terine all  
The presence of a cyst of the myometrium or a cyst-like lesion 
is a rather rare event that can be associated with various con-
ditions both of benign (adenomyosis of the uterus, venous con-
gestion, cystic degeneration of myomas, cyst of the previous 
scar) and malignant (invasive mole) nature. Cystic degenera-
tion of the myoma is a structural modification of a myomatous
lesion that can occur when in the thickness of the myoma wall, 
cavities filled with serous, mucinous or hemorrhagic fluid are
formed. This change can occur in cases of a sudden growth 
of a myoma not correlated to a balanced blood supply, as can 
happen during a pregnancy. 

Diagnostic and Operative Modalities:
� Transvaginal pelvic ultrasonography (TVS): An intramural 

cystic lesion is revealed in the anterior wall of the isthmic 
 region. The lesion, filled with heterogenous fluid (63 x 58 mm
in size), is negative on color Doppler (Fig. 23A).

� Ambulatory hysteroscopy: Normal appearance of vagina 
and cervical canal. Presence of a second-grade caesarean 
scar isthmocele. Starting from the superior margin of the 
isthmocele, the prominent, smooth surface layer with dis-
tinct superficial vascularity is  examined (Figs. 23B–C). Using 
a bipolar electrode (Twizzle tip; Olympus Corp.), the promi-
nent lesion is incised, followed by drainage of its content 
(Figs. 23D–E). Note the thickened margins and serous dis-
charge oozing out (Fig.  23F). The hysteroscopic appearance 
is suggestive of cystic degeneration of a leiomyoma.

� Case

Rele ant ana nestic data
� e  37 years.
� Re ote o stetric istory  2 caesarean sections (the most recent 

7 months ago).  
� re ious pat olo ical istory  no relevant pathology.  
� linical istory  the patient reported pelvic pain.

23 ystic lesion of t e uterine all  TVS reveals 
an intramural cystic lesion in the anterior 

wall of the isthmic region. The lesion, filled with
heterogenous fluid (approx. 6 cm in size), is

negative on color Doppler (A). On hystero-
scopy, the prominent, smooth surface layer (B) 
with distinct superficial vascularity (C) is exam-
ined, starting from the upper isthmic margin. 

Using a bipolar electrode, the prominent lesion 
is incised, followed by drainage of its content 
(D–E). Note the thickened margins and serous 
discharge oozing out ( ).
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t er esions

Heterotopic re nancy
The simultaneous presence of multiple gestations both in and 
outside the uterus is defined as heterotopic pregnancy. Even
though the condition is rarely seen, its incidence is significantly
higher for pregnancies obtained through the use of assisted 
reproductive techniques (9 out of 10,000 cases) than that of 
spontaneous conception (1 out of 30,000 cases). Ectopic lo-
calization on the previous caesarean section scar (CS) is a rare 
event in which the embryo is implanted in the myometrium of 
the scar of a previous caesarean section. 

Diagnostic and Operative Modalities:
� Transvaginal pelvic ultrasonography (7w6d): Anechogenic 

formation, harboring a yolk sac (1.2 mm in size), visualized at 
isthmic site, with no echogenic signs of cardiac activity. At 
fundic level, two gestational sacs (11 x 7 mm; 8 x 6 mm) are 
shown, each of them with a yolk sac inside and no pulsating 
embryonic echoes (Fig. 23A).
In compliance with the patient’s request to voluntarily inter-
rupt the pregnancy, systemic administration of 2 doses of 
Methotrexate on alternate days is performed, followed by 
the decision to proceed with minimally invasive hystero-
scopic treatment.

� Hysteroscopy: Dysmorphic gestational sac located at the 
uterine isthmus, at the level of the previous caesarean sec-
tion scar (Fig. 23C). Inside the uterine cavity, which is en-
larged in volume, a dysmorphic gestational sac is found im-
planted on the left lateral wall (Fig. 23B).
A 15 Fr bipolar office resectoscope (KARL STORZ, Germany) 
is used to remove the ectopic gestational sacs. On ultra-
sound in the immediate postoperative period, and at day 1 
after the procedure, no signs of residual material are found, 
and the uterine cavity appears empty.

� Case

Rele ant ana nestic data
� e  29 years.
� Re ote o stetric istory  1 emergency caesarean section at term 

of pregnancy. 
� linical istory  patient suffers from pelvic pain at 8th week of 

amenorrhea (7w6d).
� ysical e a ination  absence of blood loss from the vagina. 

Abdomen treatable, slightly painful on palpation.

24 Heterotopic pre nancy  Transvaginal ultra-
sound scan of heterotopic pregnancy, 

showing two gestational sacs implanted on the 

fundus and one located in the previous caesar-
ean scar (A). On hysteroscopy, one dysmor-
phic gestational sac is seen to be implanted on 

the left lateral wall (B), and the other at isthmic 
site (C).
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Complications in Hysteroscopy
General Overview
To complete this manual, it is well appropriate to dedicate 
a few pages to a detailed and comprehensive survey of 
complications encountered during hysteroscopy, for the 
following reasons: 

In general, the risk of complications in hysteroscopy is 
extremely low for purely diagnostic procedures, but increases 
with operative procedures, particularly for procedures such 
as myomectomy, metroplasty, endometrial ablation and 
synechiolysis. 

A multicenter study by Jansen et al. (2000) examined 13,600 
procedures and reported a complication rate of 0.13% among 
11,085 diagnostic hysteroscopies, and of 0.28% among 2,515 
operative hysteroscopies. Aydeniz et al. (2002), similarly report 
an incidence rate for complications of 0.24% among 21,676 
operative procedures performed.

To date, there exists no broadly accepted classification of 
complications seen in hysteroscopy. Some authors divide 
complications into intraoperative and postoperative, according 
to a purely chronological criterion; others prefer instead to clas-
sify them on the basis of possible causative factors, as follows:

Finally, other authors subdivide hysteroscopic complications 
into purely diagnostic procedures, and those related to opera-
tive procedures. 

M.G. Munro (2010) proposed a classification system encom-
passing all potential complications of hysteroscopy on the ba-
sis of specific ‘adverse event categories’ (Table 1). 

In consistency with the other chapters of this book, we prefer 
to classify complications in the field of hysteroscopy according 
to the setting, i.e., distinguishing between complications 
occuring in a real ambulatory setting, and those, related to 
hysteroscopic procedures performed in an operating room. 

� the past twenty years have seen an increase in 
hysteroscopic procedures, both diagnostic and operative;

� accordingly, office hysteroscopy has increasingly gained 
acceptance among gynecologists for use in routine 
practice.

� advancements made in instrumentation and surgical 
techniques, nowadays allow to perform even more 
complex hysteroscopic operative procedures, which 
have necessarily led to an increased rate of major 
complications.
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� Complications linked to preparatory measures prior to 
hysteroscopic procedures (e.g., positioning the patient, 
premedication and/or anesthesia); 

� Complications related to instrumentation and equip-
ment employed;

� Complications related to surgical technique.

o plications in ffice Hysteroscopy
Hysteroscopic procedures performed on an ambulatory basis 
generally have a lower risk of complications as compared to 
those performed in the operating room, both because a large 
majority of hysteroscopies carried out on an ambulatory basis 
are purely diagnostic, and secondly, because office operative 
procedures inherently are, for the most part, of short duration 
and/or simple to perform. 

On the basis of a chronological criterion, such complications 
can be further subdivided into:
� Intraoperative 
� Postoperative

Table I: Classification of potential complications occuring during 
hysteroscopy on the basis of specific ‘categories of adverse events’,
M.G. Munro (2010).

Adverse Event Categories

Patient Positioning � Neurological compartment syndrome

Anesthesia

� General
� Regional
� Conscious sedation
� Local

Access to the uterine 
cavity

� Cervical trauma
� Perforations

Distension medium
� Gas embolism
� Fluid overload
� Electrolyte imbalances

Perforations � Uterus
� Adjacent structures (bowel, bladder, vessels)

Bleeding
� Cervical
� Endometrial
� From pelvic vessels

Electrosurgery � Local (active electrodes)
� Distant (current diversion)

Infections � Endomiometritis
� Peritonitis

Late complications
� Intrauterine adhesions (synechiae)
� Obstetric complications (uterine rupture, 

placenta accreta / increta, etc.).

21
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Intraoperative Complications

  a) Pain

Modern office hysteroscopy commonly involves a rapid 
examination that is simple to perform and, in most cases, well 
tolerated by patients. 

Occasionally, however, a hysteroscopic examination may lead 
to pelvic pain, which in most cases, can be readily resolved 
by administration of a non-steroidal anti-inflammatory drug 
(NSAID) or spasmolytic medication. 

In some cases, however, hysteroscopy may produce an intense 
sensation of pain, making it necessary to discontinue the 
procedure. Such a truly major complication is considered the 
main limiting factor impeding a more widespread application of 
ambulatory hysteroscopy today. 

Etiopathogenesis

Pain during hysteroscopic procedures is mainly due to:

Even though all of these factors are clearly operator-
dependent, for good or ill, even under optimal conditions, they 
cannot be eliminated completely; yet, it is certain that their 
frequency can be reduced through appropriate precautionary 
measures.

Precautionary Measures

� Appropriate Counselling
At the time an office hysteroscopic procedure is scheduled, 
every patient should already have been adequately informed 
and prepared as to what she is about to undergo; therefore, it 
is highly recommended to devote adequate time to the initial 
patient interview indented to clarify any doubts she may have, 
and to respond in detail to the questions posed by the patient. 
Generally, the doctor first and fore ost should meet the need 
to instruct the patient whether the anticipated procedure is 
likely to be painful. It is appropriate, in our view, to reassure the 
patient – not in providing false information for the sole purpose 
of dispelling anxiety, but in explaining to the patient that she 
is about to undergo a simple and quick procedure, which 
nevertheless, is invasive, and may therefore cause discomfort 
or pain comparable to menstruation; it is also important to 
explain that the disadvantage of enduring any slight pain/
discomfort is compensated by the advantage of avoiding the 
use of general anesthesia and the concomitant  circumstanc-
es of a procedure performed in an operating room. Winning 
the trust and cooperation of the patient under examination 
is essential to the successful outcome of a hysteroscopic 
procedure. 

� Liquid Medium of Distension 
Carbon dioxide (CO2) and saline solution are the distension 
media most commonly used in office hysteroscopy. Even 
though CO2 is generally well tolerated and does not adversely 
affect the hysteroscopic intrauterine appearance, there is recent 
evidence in the literature suggesting that distension with a liquid 
medium is preferable in office hysteroscopy, particularly when 
planning an operative procedure.

As to the specific question of pain associated with the use of a 
liquid distension medium compared to that of gaseous type, to 
date, there is no statistically significant data available, that may 
recommend the use of one over the other. Nevertheless, the 
use of saline solution is associated with a shorter duration of 
the procedure, and has also been found to eliminate shoulder 
pain reported incidentally by patients during and after the 
procedure, which may occur due to an irritation of the phrenic 
nerve induced by CO2. 

Some authors have speculated about the possibility that dis-
tension medium temperature may influence the intensity of the 
pain experienced during a hysteroscopic procedure. However, 
to date, the data available in the literature have yet to confirm 
this hypothesis. 

� Vaginoscopic Approach
The vaginoscopic approach, developed in 1995 by Prof. 
Bettocchi, lead to change of traditional practices and prompted 
gynecologists to discontinue the use of a vaginal speculu  
and cervical forceps. The vagina, being a virtual cavity, can 
be distended using a dedicated medium delivered through a 
hysteroscope, placed in the deepest part of the vagina. For 
this purpose, the same pressure value may be adjusted as for 
the uterine cavity, i.e., 30–40 mmHg. Once adequate dilation 
has been established, the endoscope is guided towards the 
external uterine ostium and the cervical canal. 

Numerous retrospective and randomized studies have shown 
that the vaginoscopic approach is not only highly effective and 
offers shorter procedural times than its traditional counterpart, 
it is also associated with markedly reduced pain / discomfort 
for the patient and should therefore be considered the tech-
nique of choice in an outpatient hysteroscopic setting.

The control of pain is mainly determined by factors related to 
initial stages of the procedure: while the vaginal distension 
with liquid medium is painless, introduction of the speculu , 
even of the smallest size, is generally poorly tolerated by the 
patient. This issue is of particular importance in virgin patients. 
Bearing in mind, that patients who undergo hysteroscopy are 
often eagerly awaiting a rapid decline in pain intensity felt in the 
beginning of the procedure, such patients are prone to expect 
a better overall performance. 

� Miniaturized Hysteroscopes 
The use of hysteroscopes of a diameter < 3.5 cm is associated 
with a significant reduction in pain, compared to the use of 
traditional intraoperative hysteroscopes (of a diameter of
5 mm).

� introduction of the hysteroscope into the cervical canal, 
particularly into the internal uterine ostium; 

� contractile reaction of myometrium, caused by 
distension of the uterine cavity and induced by the inflow 
of distension liquid; 

� direct stimulation of the uterine walls due to contact with 
the tip of the hysteroscope, or operative instruments. 
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� al-profile Hysteroscopes
Modern oval-profile hysteroscopes are better adapted to the 
anatomy of the cervical canal. The internal uterine ostium, in 
fact, is generally oval, with a larger transverse axis (average 
diameter of about 4–5 mm). Attempting to insert a hystero-
scope with a circular profile and 5 mm in diameter, inevitably 
modifies the spatial arrangement of the cervical muscle fibers, 
causing them to be stretched, and resulting in a stimulation of 
sensory nerve fibers that, ultimately, give rise to the sensation 
of pain. With an oval-profile hysteroscope, a simple 90  on-axis 
rotation of the scope – in relation to the camera – suffices to 
bring the longitudinal main axis of the scope in line with the 
transverse axis of the internal uterine ostium. This maneuver 
usually permits a relatively well-tolerated introduction of the 
hysteroscope into the uterine cavity.

� Minimization of Lateral Movements of the Hysteroscope
Sudden and lateral movements of the hysteroscope may, in 
fact, change the spatial arrangement of cervical muscle fibers, 
causing some of them to stretch, and triggering the release of 
algesiogenic substances in nerve endings.

� Maintaining the Intrauterine Pressure < 60–70 mmHg
Hyperdistension of the uterine cavity induced by high and 
uncontrolled pressure levels (60–70 mmHg) may stimulate pain 
due to spontaneous myometrial contractility, as well as the 
transtubal spillage of distension medium. Worthy of mention 
is, that mechanical stimulation induced by the pressure of 
the distension medium has an impact on the periuterine 
peritoneum and the Douglas pouch and is considered a key 
factor in the etiopathogenesis of pelvic pain.

In a systematic review of the literature De Silva PM et al. (2021) 
found out, that reduced pressure values (  40 mmHg) of the 
fluid distension medium nonetheless affords a clear field of 
view while making the procedure less painful for the patient. 

� Use of Accessory Monitors
Some authors advocate the use of accessory monitors 
during hysteroscopy, which are exclusively made available to 
the patient by encouraging her to play an ‘active part’ in the 
procedure, ‘participating’ in it, and thereby contributing to its 
success. 

However, providing such an option, by no means, should be 
considered an integral part of the standard protocol, and rather 
be decided on a case-by-case basis, because other authors 
have recently furnished evidence that in some patients ‘active 
participation’ may actually promote anxiety and discomfort. 

� A Nurse and/or Health Provider Close to the Patient (‘Vocal 
Local Anesthesia’) 

Having a nurse and/or health care provider next to the patient is 
suited to manage the sensitive and important task of providing 
psychological support during hysteroscopy, as well as giving 
accurate and complete information about the kind of proce-
dure the patient has consented to undergo. A comforting voice 
offered by a chaperone, the so-called ‘vocal local’, is  consider-
ably helpful in alleviating anxiety in the patient, and indirectly, 
promotes a reduced perception of pain. 

� Analgesia and/or Anesthesia 
Over the years, numerous analgesics and local anesthetics 
have been evaluated for their ability to reduce pain in ambu-

latory hysteroscopy. Among the various forms of anesthesia 
available today in office hysteroscopy, evidence available in 
the literature seems to suggest that a paracervical block is the 
most effective method for controlling intraoperative pain.

Traditionally, procedures performed under local anesthesia 
have involved the use of a speculu , as well as auxiliary digital 
manipulations in the vaginal canal for controlled advancement 
of the needle, which defeats the purpose of a vaginoscopic 
approach. 

A randomized controlled trial by Barel O et al. (2021) has 
shown that adding a local anesthetic (10 ml of lidocaine 2% 
admixed in 1000 mL of saline) to the distension medium in 
women undergoing office hysteroscopy, significantly reduces 
intraoperative pain without extending operative time and with-
out producing any side effects.

The operating channel of an office hysteroscope may be 
used to insert a long injection needle – similar to that used 
for fine needle aspiration of ovarian cysts under transvaginal 
ultrasound surveillance – for targeted administration of pre-
isthmic intracervical anesthesia, which confers the advantage 
of minimal trauma, and an extremely low anesthetic dose (an 
average of 2–3 cc), well below that used in paracervical blocks, 
affording a nearly perfect control of pain.

The Guidelines of the Royal College of Obstetrics and Gyne-
cology (RCOG) suggest that – in the absence of contraindica-
tions – women should take an oral NSAID one hour prior to 
outpatient hysteroscopy to reduce pain during and after the 
procedure. 

� Cervical Preparation
The Guidelines of the Royal College of Obstetrics and Gyne-
cology (Best Practice in Outpatient Hysteroscopy, 2011) advise 
against cervical priming with vaginal prostaglandins prior to 
dilatation of the cervix for office hysteroscopy, because of its 
elevated risk of side effects (genital tract bleeding, abdominal 
pain  /cramps, and gastrointestinal disturbances) even despite 
overt benefits like pain relief and reduced procedural times. The 
RCOG concluded that cervical preparation is not recommend-
ed as routine practice. An update, based on a meta-analysis 
of the literature (De Silva PM et al., 2020) came to the same 
conclusion and approved the above recommendation.

Therapeutic Management

Given a patient who demon-
strates poor compliance with 
a hysteroscopic procedure 
and showing signs of severe 
pain despite the diligent use 
of preparatory and precau-
tionary measures, the only 
effective therapeutic option 
is to suspend the procedure 
and resume it within an op-
erating room, under general 
and/or topical anesthesia.

1 Various administration modalities of local anesthetics used for office 
hysteroscopy. Paracervical injection (1). Intracervical injection (2). 

Transcervical  /  intrauterine instillation (3). Superficial topical application (4). 
Schematic design adapted from N.A. Cooper et al. (2010).
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  b) Vasovagal Syndrome

Etiopathogenesis

Vasovagal syndrome is one of the most common complica-
tions, and generally occurs: 

This complication manifests itself by more or less pronounced 
cardiovascular effects, such as hypotension, bradycardia, 
sweating, fainting, pallor, not to mention tetany of the hands, 
nausea and, at times, vomiting.

Precautionary Measures

All precautionary measures for prevention of pain, in particular 
those aimed at reducing cervical nerve stimulation while 
advancing the hysteroscope, as well as those implemented to 
control intrauterine pressure, can be helpful in preventing the 
onset of vasovagal syndrome.

It should be emphasized that the use of a liquid distension 
medium, even though not superior in reducing pain during 
office hysteroscopy, nonetheless has the advantage of being 
associated with a markedly reduced incidence of vasovagal 
episodes compared to that observed with a gaseous 
distension medium.

Even the use of local anesthesia is associated with a significant 
reduction of vasovagal reactions (Guidelines of the RCOG).

Therapeutic Management

� Recognition of Warning Signs and Precautionary Practices 
for Prevention of a Vasovagal Syncope

In the presence of incipient symptoms, such as mild sweating, 
paleness, nausea, etc., it is highly recommended to rapidly 
suspend and/or complete a hysteroscopic procedure, and 
to place the patient in a supine position. Even in the absence 
of incipient symptoms, at the end of a procedure, the patient 
should be counselled to get up with caution, particularly 
in cases of prolonged or painful operations. In fact, vagal 
syndrome can remain sub-clinical up to that point, and may 
suddenly occur during a change in posture from lying to 
standing.

� Administration of Vagolytics:
In the absence of contraindications (e.g. keratoconus), it is 
useful to administer 0.5 mg of atropine sublingually.

In case of a full blown syndrome, atropine should be 
administered via intravenous route, and remedial measures 
must be taken to ensure a rapid recovery of the patient.

The routine use of a digital pulse oxymeter, an instrument of 
extremely low cost that provides continuous monitoring of both 
blood oxygen saturation and the patient’s pulse rate, is a useful 
instrument that allows a constant monitoring of the patient’s 
condition, allowing to promptly suspend a procedure before 
the syndrome evolves into cardiac arrest. 

  c) Traumatic Lesions

Etiopathogenesis

Traumatic lesions are principally grouped with complications 
associated with hysteroscopic procedures in an operating 
room setting, and are a relatively rare complication of office 
hysteroscopy. 

Traumatic lesions comprise uterine perforation, or iatrogenic 
injuries to an adjacent organ, including the creation of a ‘false 
passage’. The latter involves that muscle fibers are spread 
apart without being transected (similar to a ‘tunnel’ in the 
myometrium), which may happen while advancing the hystero-
scope into the cervical canal, the isthmic region, or the tubal 
ostia.

Occurrence of a ‘false passage’ – if recognized at an early 
stage or before any perforation has been precipitated  – cause 
few problems from a clinical point of view. 

Predisposing factors of traumatic lesions of the uterus and 
cervix are: 

In theory, traumatic injuries incurred during office hysteroscopy 
can be due to cervical dilation, the hysteroscope, or operating 
instruments (mechanical or bipolar electrodes). Areas of predi-
lection, with an elevated risk of perforation, frequently occurring 
during introduction of the hysteroscope, are the cervical canal, 
isthmic region and cornual areas, the latter being due to a 
reduced myometrial thickness, which is sometimes less than 
4 mm. 

However, the incidence of such traumatic events in diagnostic 
hysteroscopy is estimated to be below 1 per million.

� at the time when the hysteroscope is passed through 
the cervical canal, which is richly innervated with 
parasympathetic nerve fibers emanating from the sacral 
plexus;

� subsequent to hyperdistension of the uterine cavity and 
transtubal spillage of distension medium; in fact, the 
impact that mechanical uterine distension has on the 
peritoneum and pouch of Douglas is considered a key 
factor in the stimulation of a vasovagal reflex

� in response to an intense pain stimulus.
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� Cervical stenosis (nulliparity, a postmenopausal state, 
previous cervical surgery);

� Congenital and/or acquired uterine anomalies;
� Severe uterine anteflexion or retroflexion
� Uterine hypoplasia;
� Endometrial carcinoma
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Precautionary Measures

� Vaginoscopic Approach
A vaginoscopic approach allows to introduce the hysteroscope 
into the cervical canal while obviating the need for vaginal 
valves or cervical forceps, which may account for injury and/or 
vaginal trauma and/or cervical trauma, and may interfere with 
a free mobility of the hysteroscope in cases of severe uterine 
anteflexion or retroflexion, thus impeding access to the uterine 
cavity.

Apart from that, the vaginoscopic approach, with its image 
magnification, enables the use of mechanical operating 
instruments and/or bipolar electrodes, applied under vaginal 
distension. The use of such instruments has shown to be 
helpful in resolving a stenosis of the external uterine ostium.

� Patient Feedback
Pain reported by the patient while introducing the scope into 
the cervical canal may alert the operator to the risk of creating 
a false passage. Early diagnosis, in fact, allows to retract the 
scope, and readjust its alignment until it matches the central 
axis of the channel, thereby creating a correct passage toward 
the uterine cavity. It goes without saying, that elimination 
of the sense of pain by use of local anesthesia prevents this 
important alarm from being triggered.

� Use of a Laminaria Tent, Application of Intracervical 
Prostaglandins, and Dilute Vasopressin 

In cases where a more or less marked narrowing of the 
cervical canal adversely affects an unimpeded insertion of the 
hysteroscope into the uterine cavity, some authors propose the 
use of a laminaria tent, intracervical prostaglandins, or dilute 
vasopressin. However, to date, there is no evidence showing 
that such measures actually contribute to a reduced risk of 
injury  /  cervical perforation, while there is a clear increase in 
the invasive nature of the procedure. In any case, the RCOG 
guidelines do not advocate the routine use of cervical dilation 
prior to an ambulatory hysteroscopic procedure.

� Hysteroscopic Cervical Synechiolysis
In case of a narrowed cervical canal, a synechiolysis using 
miniaturized operating instruments, such as alligator forceps, 
scissors or bipolar electrodes, can resolve even severe cervical 
stenosis, but this should always be done under hysteroscopic 
vision, to reduce the risk of creating a ‘false passage’ and/or 
perforations.

� Hysteroscopic Procedures Under Sonographic Surveillance
Provided the precautionary measures described above have 
shown to be ineffective, and given the presence of a severe 
stenosis of the cervical canal and/or Asherman’s syndrome, a 
hysteroscopic synechiolysis performed under transabdominal 
sonographic surveillance – after adequate bladder distension  – 
may be indicated. This dual vision minimizes the risk of creating 
false passages and uterine perforations. In obese patients, use 

of transrectal ultrasound surveillance may be more advisable, 
however, this modality may be associated with poor patient 
compliance, and turn out to be anti-ergonomic when the need 
arises to tilt the hysteroscope, which may conflict with the 
advantage of dual control.

� ontrol of In o  of t e Distension ediu  

When it is difficult to access the uterine cavity, and creation of a 
false passage is anticipated, the irrigation rate of the distension 
medium may be readjusted to allow for improved differentiation 
between fibrotic tissue and muscle tissue. In fact, a temporary 
interruption of inflow of the distension medium, in the presence 
of a false passage, can provoke bleeding from the myometrial 
vessels. Conversely, in the presence of fibrous synechiae, 
the temporary discontinuation of inflow will not produce any 
bleeding.

In case of complete perforation, a significant increase in the 
quantity of liquid delivered into the uterine cavity is noticeable, 
however, despite the increased inflow, the level of distension 
will be of poor quality.

Therapeutic Management

The therapeutic management of traumatic injuries depends 
on the size and site of the lesion and/or the involvement of 
adjacent organs, as well as on the instrument that accounts for 
the event.

In the presence of lesions or uterine perforation caused by a 
mechanical instrument, it is advisable to abort the procedure 
and keep the patient under surveillance for a few hours. Before 
retracting the instrument from the lesion, vigilant scrutiny 
should be applied to check whether adjacent organs are 
involved, thereby assessing the size of the lesion, and potential 
signs of bleeding at its margins. The time needed for this step 
is 10–20 seconds, and involves no particular risk, whereas 
the information unhurridly acquired in this way should allow 
to proceed with adequate surveillance of the patient, which is 
required for at least 2–3 hours. The patient should be monitored 
with a series of arterial pressure controls (every 15 min. for the 
first hour, and every 30 min. thereafter), hemoglobin count, 
(immediately, and repeated 2 hours after the operation), and 
diuretic analysis, to detect any early signs of acute abdomen. 
It is recommended to perform an immediate transvaginal ultra-
sound to check on the presence of intraabdominal free fluid, 
repeated 2 hours after the operation, to confirm that it has been 
reduced, as is observed in the case of a favorable outcome. 
Also indicated is a prophylactic antibiotic, via parenteral route. 

In case of injury or perforation caused by bipolar electrodes, 
or in case of bleeding with abnormal vital signs, conversion to 
diagnostic  /operative laparoscopy / laparotomy is indicated.
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Postoperative Complications

  a) Pain

Occasionally, the onset of pain occurs at the end of a hystero-
scopic procedure: patients, who do not reveal any remarkable 
problems throughout the procedure, and then complain of 
severe abdominal pain. Such an event may be explained by 
the continuing spread of distension medium in the abdominal 
cavity, and the ensuing irritation of peritoneum.

In general, administration of an NSAID and rest should provide 
for an effective regression of pain in about 20–30 minutes.

As a rule, a surveillance period of at least 15–20 minutes should 
be maintained after each examination, prior to discharging the 
patient, in order to prevent such a complication from occurring 
to the patient while en route from the premises.

  b) Infections

Reports in the literature of infections are extremely rare despite 
of the fact that non-sterile anatomical compartments are 
involved. Disinfection of external genitalia and vaginal canal, 
recommended at the time when CO2 was the distension 
medium most frequently employed, has meanwhile lost its 
prior significance, because saline solution is most widely 
used today, with a vaginoscopic approach, and considered 
to have a cleansing effect on the vaginal canal, removing any 
pathogens.

Etiopathogenesis

Passage of the hysteroscope through the vagina and cervix 
may theoretically induce local or systemic infections, mani-
festing with a classic triad of symptoms: fever, pelvic pain 
and abnormal vaginal discharge. Of course, the vagina is an 
environment with a high bacterial load, and any operative 
procedure performed via vaginal route may give rise to 
intrauterine infection. The inherent transmission of bacteria 
occurring while introducing and retracting the hysteroscope 
in and out of the uterine cavity, or by ways of the distension 
medium, which through transtubal spillage can disseminate 
infectious pathogens to the abdomen. Ultimately, bacteremia 
may occur through tissue trauma induced by the hysteroscope 
or operating instruments.

Infections related to hysteroscopy can be:

� of an exogenous nature (85–90% of cases): ambient 
microorganisms colonizing the vagina or cervix may be 
transferred to the uterine cavity during surgical dilation, or 
by repeated insertions of the hysteroscope;

� of endogenous nature (10–15% of cases): pathogens 
already existing in pelvic organs may become virulent by 
hysteroscopic maneuvers (e.g., Chlamydia).

Precautionary Measures and Therapeutic Management

� Postponing the Examination in the Presence of Active Genital 
Infections

A florid vaginal inflammation is good reason to postpone a 
hysteroscopic examination, as is a state of pelvic inflammatory 
disease (PID) in the acute phase.

� Vaginal Disinfection
According to the Hysteroscopy Guidelines of the French Col-
lege of Gynaecologists and Obstetricians (2014), vaginal disin-
fection should not be routinely used prior to diagnostic hyster-
oscopy, whereas vaginal disinfection with antiseptic solution 
before operative hysteroscopy is recommended. 

� Antibiotic Therapy
To date, there is no evidence in the literature demonstrating a 
lower incidence of infections in patients undergoing antibiotic 
therapy after hysteroscopy, as confirmed by a Cochrane re-
view. 

An observational study (Florio P. et al., 2019) on 42  934 women, 
who underwent outpatient hysteroscopy between 2015 and 
2017, using various fluid/gaseous distension media (saline 
versus carbon dioxide), concluded that routine antibiotic pro-
phylaxis applied before hysteroscopy is not warranted because 
the prevalence of infections after outpatient hysteroscopy is 
low (0.06%). 

The uidelines of the erican ongress of O stetricians and 
Gynecologists (ACOG) do not recommend routine administra-
tion of prophylactic antibiotics, counseling their use only in 
cases of PID.

Yet, prophylaxis is deemed mandatory under specific condi-
tions, given the existence of high-risk concomitant pathologies 
(e.g., heart disease, rheumatic disease, etc.).

In the presence of infection secondary to hysteroscopy, 
broad-spectrum antibiotics like cephalosporin or doxycycline 
may be administered orally, for 10–15 days, along with a 
disinfectant douche gel. The patient should adhere to a strict 
follow-up regimen for the first 36–48 hours thereafter, to verify 
the clinical response to the medications; in selected cases – 
comorbidities, multiple-organ infections – hospitalization with 
antibiotic therapy is indicated, administered via parenteral 
route. In the rare event of a tubo-ovarian abscess after 
hysteroscopy, the treatment is primarily surgical, after appro-
priate antibiotic therapy. 

Conclusions
Office hysteroscopy is associated with a very low incidence 
of complications. Given the use of a suitable technique, 
availability of dedicated instrumentation, and an adequate level 
of experience on the part of the operator, today, a hystero-
scopic examination can be performed safely as an ambulatory 
procedure that causes only minimal discomfort to the patient.

There is evidence suggesting that the risk of infection is higher 
in women who have undergone hysteroscopic synechiolysis, 
and in those with a history of pelvic inflammatory disease (PID).



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract272

Complications in the Operating Room
Hysteroscopic procedures performed in the operating room are 
generally operative. They are principally performed by use of 
a resectoscope, after cervical dilation. This approach poses a 
higher risk of complications as compared to that of diagnostic 
and/or operative hysteroscopy, performed on an ambulatory 
basis, both in terms of incidence and severity. 

As with the preceding section, we shall distinguish complica-
tions on a purely chronological basis, namely intraoperative 
and postoperative issues.

Intraoperative Complications

  a) Complications Related to Distension Medium

Complications originating from distension are among the most 
severe encountered in operative hysteroscopy, representing 
the leading cause of mortality, and may include:

Intravasation Syndrome

� Definition and tiolo y
The term ‘intravasation’ denotes the fact that liquid distension 
medium – used during hysteroscopy – is passed from the 
uterine cavity into venous vasculature. 

Intravascular passage of distension fluid frequently occurs in 
the course of operative hysteroscopy, but it is generally mild 
and asymptomatic in most cases. 

However, in other cases, especially with coexisting injury to 
myometrial veins, passage of fluid can be extensive, and 
may therefore entail specific clinical manifestations. This also 
explains the rapidity by which such a condition appears, not 
merely in terms of time but specifically related to the quantity of 
intravascular fluid, which may rise to a dramatic level even in a 
short time, if large-calibre vessels are involved.

The pattern of signs and symptoms related to excessive 
intravasation of distension medium is termed ‘intravasation 
syndro e , and is burdened with a significant morbidity, and 
sometimes, mortality.

The risk factors are principally linked:

� Clinical Appearance
Intravasation syndrome includes signs and symptoms associ-
ated with:

� Fluid Overload

� Electrolyte Disturbance (Hyponatremia)

Electrolyte solutions primarily cause fluid overload, and 
secondarily, a potential dyselectrolytemia due to hypokalemia 
(saline solution composed of chlorine and sodium, but not 
potassium;) whereas non-electrolytic solutions are more likely 
to cause fluid overload rather than a more or less pronounced 
dyselectrolytemia (especially hyponatremia caused by intra-
vascular retrieval of sodium from intracellular compartments), 
which in such cases becomes a high priority in the scope of 
possible scenarios.

Clinically, a fluid overload manifests with symptoms of:

The symptoms of hyponatremia (presence of a sodium con-
centration < 120 mEq/L) are prevalently as follows:

� ‘intravasation syndro e ;
� metabolite toxicity.
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� the respiratory system: dyspnea, pulmonary edema; 
� the cardiovascular system: increased blood pressure, 

increased central venous pressure, shock.

� in the central nervous system: confusion, headaches, nau-
sea, vomiting, agitation, visual disturbances, drowsiness, 
convulsions and even, coma (sodium = 110 mEq/;);

� in the cardiovascular system: first, electrocardiographic 
changes, and finally, tachycardia or ventricular fibrillation 
(sodium = 110 mEq/l).

� to the distension medium used: while it is clear today, 
that electrolyte solutions are safer than non-electrolyte 
solutions (see the ‘Clinical’ section), there is still an 
ongoing debate as to which non-electrolyte solutions 
are safest. However, based on the data available in the 
literature, aqueous mannitol (5%) is considered today as 
the safest non-electrolyte solution.

� to the pathology being treated: the presence of uterine 
pathologies that require invasive and/or extensive hyste-
roscopic procedures, such as endometrial ablation, 
myomectomy, and metroplasty of a large septum, is 
associated with a higher risk of complications. In the 
course of a resectoscopic myomectomy, the risk of intra-
vasation syndrome is directly correlated with an increase 
in the size and intramural proportion of the myoma; 

� to the surgical technique: some evidence in the literature 
suggests that the risk of intravasation syndrome is lower 
when tissue vaporization is employed, which may be due 
to the predominant use of electrosurgical coagulation  
mode inherent to vaporization techniques, as opposed to 
the pure application of cutting mode;

� to the clinical characteristics of the patient: age of the 
patient, as well as any concomitant systemic pathologies 
(e.g., cardiovascular disease, renal insufficiency) may also 
contribute to an increased risk of intravasation syndrome.

� to the presence of traumatic uterine or cervical lesions:
a confirmed diagnosis of such lesions is associated with a 
higher risk of intravasation syndrome.
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The symptoms of hypokalemia are as follows: 

The major signs of intravasation syndrome are: 

At laboratory level, one finds hypoproteinemia, electrolyte 
disturbances and hemodilution. 

� Metabolite Toxicity

� Dextran (metabolite with a high molecular weight)
Dextran can induce disseminated intravascular coagulation 
(DIC) as a result of its inherent anticoagulant properties (an 
antithrombin effect, with inhibition of platelet aggregation).

� Glycine (metabolite with a high molecular weight)
Glycine is a non-essential amino acid existing in the blood 
at  concentrations of approximately 135–150 µmol/L. This 
amino acid easily passes the blood-brain barrier, acting as an 
inhibitory neurotransmitter in the spinal cord, the brain stem 
and the retina.

Pathogenesis of glycine toxicity and its major metabolites 
(glyoxylate, ammonia and porphyrin) is complex, and is 
primarily related to its neurotoxic action. 

The clinical signs characterized and defined by the term ‘TURP 
syndro e’ were observed for the first time by urologists during 
transurethral resection of prostate (TURP). 

‘  syndro e’ involves an entity of symptoms, that 
manifest mainly in the following manners:

Precautionary Measures

� uantitati e onitorin  of In o  and ut o  luids luid 
Balance). 

According to BSGE/ESGE Guidelines (2016), ‘fluid overload’ 
is defined as a fluid deficit of more than 1000 mL when us-
ing hypotonic solutions, and 2500 mL when using isotonic 
solutions in healthy women of reproductive age. In elderly 
women and those with cardiovascular, renal, or other comor-
bidities, the suggested upper threshold is 750 mL for hypotonic 
solutions and 1500 mL for isotonic solutions. The threshold can 
be further reduced as determined by the intraoperative clinical 
condition of the patient. 

According to the erican ssociation of ynecologic apa-
roscopists (AAGL) Guidelines (2013), which were later con-
firmed by BSGE/ESGE Guidelines (2016), fluid balance moni-
toring should be undertaken every 10 minutes, and once the 
deficit reaches a predefined threshold, immediate suspension 
of the procedure is indicated.

Calculation of fluid balance may, occasionally, pose difficulties 
because bottles of distension medium commercially available 
with a nominal volume of 3 liters are often found to have 
3  to 6  excess. Frequently, spilled fluid (escaping to the 
floor or surgical field) is insufficiently collected, leading to 
a false-positive record of abnormal deficits. An automated 
electronic monitoring system for measurement of fluid balance 
considerably facilitates a precise control of actual rates of fluid 
intake/output.

� Control of Intracavitary Pressure 
The risk of intravasation syndrome can be reduced by constant 
control of intrauterine flow and pressure levels of the distension 
medium, using an automated microprocessor-controlled 
irrigation and suction pump. An intrauterine pressure value 
ranging between 50–80 mmHg should be maintained through-
out a hysteroscopic procedure. 

� Preoperative Pharmacological Treatment
Preoperative medical treatment with progestins, GnRH 
analogues or Danazol reduces the endometrial thickness 
and/or uterine vascularization, as well as that of intrauterine 
myomas, which, in turn, reduces the risk of intravasation during 
a hysteroscopic procedure. 

Some authors have suggested that in women of childbear-
ing age, preparation with GnRH analogues can reduce the 
risk of intravasation syndrome through another, additional 
mechanism. In fact, it has been shown that, in women of child-
bearing age, estrogen inhibits the sodium-potassium pump, 
making these patients more susceptible to alterations in fluid 
and electrolyte levels secondary to the use of low-viscosity 
distension  media (such as glycine, sorbitol, and mannitol).

� Use of Topical Anesthesia
This type of anesthesia, in fact, permits an early diagnosis of 
neurological signs correlated with an impending intravasation 
syndrome or toxicity from metabolites, particularly a state of 
agitation or confusion, and dyspnea.

� in the central nervous system: confusion;
� in the muscular apparatus: weakness and even paralysis
� in the cardiovascular system: initially, ST elevation, 

flat-lined T wave, and finally, with potassium values 
  2.5  mEq/L, cardiac arrhythmia, up to and including 

ventricular fibrillation and death.

� very pale urine; 
� tissue edema; 
� alterations in the electrocardiographic waveform;
� increased cardiac output with ventricular overload; 
� jugular venous turgor;
� variations in pulse oximetry and ventilatory parameters, 

with dyspnea; 
� variations in body temperature, when a room-temperature 

distension medium is used. 
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� neurological: confusion, with agitation, up to drowsiness 
and coma; focal or generalized seizures, encephalopathy, 
visual disturbances, including temporary blindness;

� respiratory: non-cardiogenic pulmonary edema;
� cardiovascular: increase in central venous and arterial 

pressures, bradycardia; cardiac arrhythmia and electro-
cardiographic alterations with an increase in QRS complex 
and T-wave inversion; 

� laboratory: hemodilution with hyponatremia and hypo-
proteinemia and hyperammonemia.
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Therapeutic Management

Therapeutic management in cases of excessive fluid absorption 
is subject to the patient’s clinical condition, the degree of fluid 
balance deficit, the distension medium used, and the present 
stage of resectoscopic surgery underway. When a pre-defined 
cut-off is reached, the following measures are indicated: 

� Immediate Suspension of Procedure
In cases, where a deficit of 1,500 ml of non-electrolyte solution, 
or 2,500 ml of an electrolytic solution is reached, the hystero-
scopic procedure is suspended without delay.

� Drawing of Serum Electrolytes and Optional Administration 
of Diuretics 

Faced with a deficit of 1,000–1,500 ml of non-electrolyte 
solution, or 2,500 ml of electrolyte solution, drawing of serum 
electrolytes is indicated, along with an optional administration 
of a loop diuretic (furosemide) at a dosage of 10–40 mEq/L 
based on kidney function.

A restoration of the balance of electrolytes (both potassium 
and sodium) must be accomplished carefully and incrementally 
to avoid further complications (e.g. central pontine myelinolysis 
which can be precipitated by rapid correction of hyponatremia).

� Electrocardiographic Monitoring 
ECG monitoring is essential whenever abnormalities may 
present, and in any case, this measure of surveillance is always 
indicated in the first few hours after surgery.

Based on the clinical condition of the patient, of course, 
administration of drugs, suited to correct any rhythmic abnor-
malities, is indicated.

� Monitoring of Diuresis
To be carried out strictly through an indwelling urethral catheter. 
Urine specific gravity is measured with an urinometer on an 
hourly basis. Decompensation of cardiac function resulting 
from circulatory overload results in a decrease in renal function, 
leading to oliguria. Improvement of the patient’s condition is 
accomplished by a correction of renal dysfunction, which is 
readily recognizable through resumption of diuresis.

� Thoracic X-ray
Bedside chest X-ray: the initial response is not as important 
(due to overt clinical signs of a state of edema!) as the findings 
of repeated controls, which should allow to confirm regression, 
and complete recovery.

� Monitoring of Laboratory Parameters
In addition to the monitoring of electrolytes, there is a clear 
need to establish a close monitoring of laboratory para-
meters, and the acid-base equilibrium. It is clear, that such a 
surveillance regimen requires the patient to be transferred to 
an Intensive Care Unit (ICU), where controls are performed on 
schedule using sophisticated technical equipment to ensure 
a constant monitoring of vital functions, as duly required in a 
clinically acute case of emergency like intravasation.

2 Hysteroscopic appearance of a ‘false route’ caused by a cervical 
dilator.
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  b) Traumatic Lesions

Etiopathogenesis

For classification and pathogenesis of traumatic injuries, see 
the section on complications related to ambulatory hystero-
scopy.

Evidently, ‘blind’ dilatation of the cervical canal required prior 
to introducing an operative device such as a resectoscope – 
which has a larger outer diameter, than that of an office hystero-
scope – inherently increases the risk of iatrogenic trauma.

Cervical lacerations and/or uterine perforations, in general, 
may be encountered during: 

Traumatic lesions are divided into two major categories: 

� widening of the uterine portio, using Martin forceps;
� a hysterometry;
� gradual dilation of the cervical canal using Hegar probes;
� hysteroscopic surgery.

� Mechanical
� ‘ ro  the active loop .

Mechanical lesions are generally caused by a hysterometer 
or the blunt tip of small cervical dilators, or more rarely, by a 
resectoscope depending on its caliber, or by use of a ‘cold 
loop’. Such lesions are usually mild, presenting as a focal crack 
seen between myometrial fibers, without any real transection, 
and commonly followed by co plete restitution (Fig. 2). 



275Complications in Hysteroscopy

21

Lesions ‘fro  the active loop  occur during electrosurgical 
activation of a resectoscopic loop (Fig. 3). Unlike mechanical 
injuries, the electric current indeed causes resection of 
myometrial fibers, resulting in local loss of uterine wall tissue, 
which may ensuingly affect adjacent organs, such as bladder 
and bowel. 

Such injuries may occur more frequently in areas of minimal 
myometrial thickness, or during myomectomy of a fibroid with 
intramural component. 

Uterine perforations can be partial or complete. When faced 
with complete perforation, an adequate level of intracavitary 
distension cannot be maintained, making it necessary to 
discontinue the procedure. Generally, uterine perforations 
located in the midline are associated with low morbidity and a 
low risk of bleeding, whereas lateral perforations and those of 
the cervical canal are associated with significant morbidity and 
major bleeding, with a potentially detrimental impact on fertility 
capacity. 

Operative procedures with an elevated risk of traumatic uterine 
and cervical lesions are the following:

The risk of traumatic lesions is higher during synechiolytic 
procedures as compared to other hysteroscopic operations. 

Traumatic lesions may cause hemorrhage, subsequent to 
trauma of the ascending and descending branches of the 
uterine artery, at the lateral uterine walls, and close to the 
isthmus.

The current use of issue e oval evices (TRDs) in operative 
procedures has the advantage of markedly reducing the risk of 
surgical trauma. In view of their simultaneous cutting and suc-
tion function, free floating tissue debris is avoided which other-
wise needs to be removed by multiple insertions and removals 
of the instrument into  /  from the uterine cavity.

Precautionary Measures

� Systematic Preoperative Hysteroscopic Diagnosis
Despite the lack of randomized controlled clinical trials, based 
on our experience, a systematic diagnostic hysteroscopy in the 
operating room immediately before initiating dilatation of the 
cervical canal, allows for scrutiny of the course and morpho-
logy of the cervical canal, and facilitates a proper alignment 
of the Hegar probe prior to its subsequent dilation, thereby 
reducing the risk of iatrogenic lacerations and/or perforations.

It is evident, when faced with difficulties to access the uterine 
cavity (due to the presence of cervical stenosis, severe 
uterine anteflexion or retroflexion, etc.) all of the precaution-
ary measures – described above in the section on uterine 
and cervical traumatic injuries in office hysteroscopy – are 
indicated. 

� Removal of Martin Forceps and Vaginal Valves Upon 
Insertion of the Resectoscope Into the Uterine Cavity

This measure confers the benefit that undue traction on 
the ectocervix and potential injury incurred by such flawed 

practice, can be prevented. In fact, once the cervical canal is 
dilated up to 9.5–10 mm (the diameter of a resectoscope is 
generally 8.5  mm), the hysteroscope is usually introduced with 
ease in the uterine cavity via the vaginoscopic route, similarly 
to the method employed in office hysteroscopy. It should be 
highlighted, that insufficient dilation may lead to difficulties 
occurring during insertion of the resectoscope. Conversely, 
undue dilatation may impede adequate distension of the 
cavity, on account of uncontrolled reflux of distension liquid. 
Both scenarios may result in prolonged operating time and an 
elevated risk of complications.

� Controlled Activation of the Resectoscopic Loop
Initially, for safety reasons, the foot pedal switch controlling the 
loop must be positioned such, that it cannot be accidentally 
released. However, it is equally vital to keep the cutting loop 
inside the resectoscope during entry and exit from the uterine 
cavity, to prevent an inadvertently activated loop from causing 
cervical, vaginal, vulvar or cutaneous lesions. Also, it is good 
practice, never to keep an activated loop in a fixed position 
within the uterine cavity. 

Another golden rule in hysteroscopy is not to extend the 
cutting loop from the resectoscope as long as it is activated; 
in other words, the loop is activated only, when moving it in 
a retrograde direction toward the operator, never vice versa! 
The exception to this rule is resectoscopic metroplasty, the 
technique of which is described in Chapter 10, ‘Congenital 

no alies of the enital ract . 

� Limited Use of Coagulation Mode
This high voltage current increases the risk of injury ‘fro  the 
hot loop’ as explained below in the section focusing on compli-
cations related to electrosurgical systems.

� Hysteroscopic Procedure under Ultrasound  /  Laparoscopic 
Control

In selected cases, to reduce the risk of uterine perforation and/
or injury to adjacent organs, it is indicated that a hysteroscopic 
procedure be performed under ultrasound surveillance or 
auxiliary laparoscopic control.

� Metroplasty;
� Myomectomy of fibroid with intramural component
� Endometrial ablation;
� Synechiolysis.

3 Laparoscopic repair of uterine perforations caused by an ‘active 
loop.’
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Intraoperative transabdominal ultrasound provides a clear 
appearance of the uterine cavity, particularly as the distension 
medium acts as an acoustic window to the cavity. This 
approach can be useful in the course of a metroplasty, 
myomectomy of partially intramural fibroids, or in the case of 
Asherman’s syndrome.
Concomitant laparoscopic surveillance can also be indicated 
during a resectoscopic procedure, if – for various reasons – 
auxiliary intraoperative ultrasound is not feasible (ultrasound 

not available, patient habitus, or anatomical orientation of the 
uterus) or given a patient history of previous pelvic laparoscopic 
or laparotomic surgery – with a high risk of uterine perforation 
resulting from coexisting pelvic adhesions –  or in the presence 
of concomitant pathologies. However, the intraoperative 
method of preventing perforations by diaphanoscopic control 
of the light cone seen to shine through the uterine wall, is more 
theoretical than real: in general, when you see anything like 
this, it is may already be too late.

  c) Complications Related to Electrosurgical Systems

Principles of Electrosurgery

For optimal treatment performance and a minimal risk of 
complications, it is crucial that a surgeon be familiar with at 
least the basic principles of electrosurgery, as well as with 
electrosurgical instrumentation available. 

Electrosurgery is the application of high-frequency (HF) 
alternating current on biological tissue through conversion of 
electrical energy into heat, that increases intracellular tempera-
ture of tissues for the purpose of cutting or coagulation.

The HF current applied to tissues can have three effects:

The energy employed in electrosurgery is delivered by a 
high frequency current (above 100 kHz), since, by raising the 
frequency, the path along which electrons travel (current flow) 
is increasingly prone to be guided to the surface of the con-
ductor (skin effect), while avoiding the faradic and electrolytic 
effects, and leaving unchanged the effect related to Joule’s law.

HF electrosurgery requires a circuit for the passage of 
electrons. The circuit includes two electrodes, the patient, the 
generator, and connecting cables. 

A HF electrosurgical system can be unipolar or bipolar.

Thermal Damage

The term ther al da age stands for a severe tissue necrosis, 
generally in the thickness of the uterine wall, but which may 

� A faradic effect, when the electric current excites cellular 
structures, as is the case with muscles and nerves;

� An electrolytic effect, when the electric current traversing 
cells causes lysis of molecules and emission of ions, thus 
effecting irreversible cellular damage;

� A thermal effect, due to overheating of structures by the 
current (Joule’s aw). The thermal effect is variable and 
subject to resistance of the conductor and the density of 
the current crossing the conductor.

� It is unipolar, if the circuit maintained by the flow of elec-
trons emitted by an electrical instrument (electrocauteriza-
tion tip, or active electrode) – after passing through the 
conductor (tissue) – reaches a passive electrode (a plate), 
where the electric circuit is closed.

� It is bipolar, if both active and passive electrodes are 
present in the instrument. The latter therefore avoids that 
the current flow travels over body structures, as is the 
case with a unipolar current. 

also involve adjacent organs and tissues, depending on the 
path of the current flow.

This complication can be particularly severe, in that it may 
escape early detection during surgery, sometimes presenting 
with major clinical implications after a period of time. The 
thickness of thermal necrosis varies according to the type of 
current used:

The use of unipolar electrosurgical systems is associated with 
a much higher risk of iatrogenic injury from thermal damage 
as compared to that of bipolar electrosurgical systems. In 
particular, during unipolar resectoscopic surgery, one may 
encounter: 

� Burns Caused by the Electrode on its Return Path;
Alternate site burns (better known as ‘stray current burns’), 
for the most part, are caused by insufficient contact between 
return plate and patient. A common flaw is to affix the return 
plate to the patient while in supine position, then moving 
her legs into the lithotomy posture, with the risk of bending 
or removing the plate from the skin. Apart from deficient 
plate contact, the risk of burns increases if a higher current 
is transmitted through a properly applied plate, especially 
at high power levels: such incidence may occur, e.g., during 
vaporization with a unipolar resectoscope. Finally, under these 
conditions, modern electrosurgical generators automatically 
deactivate the current before such an event occurs.

� Diversion of Current
The diversion of the current may provoke thermal damage to 
the cervix , vagina, vulva, urethra, or skin. This can happen:

� Directly (direct or resistive coupling)
� Indirectly (capacitive or indirect coupling)
Resistive coupling may occur in the case of a current passing 
from the active electrode to the outer sheath of a resecto-
scope, with a diversion of the current’s path, and the risk of 
uncontrolled thermal damage. Capacitive coupling depends 
on an indirect diversion of current and occurs when a central 
conductor with a high frequency current transmits its energy 
to adjacent metal tubes, such as a resectoscope M.G.  Munro,
2003). The resectoscope acts as a condenser, which absorbs 
the high frequency energy emitted by the active electrode and 
allows the return current to travel to the plate or to the ground.

� with a cutting current: 0.6  –  0.7 mm;
� with a coagulation current: 3.2  –  3.7 mm.
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Diversion of current can be caused when:

The risk of iatrogenic burns due to diversion of current is 
greater in cases where there is close contact between the 
cervical canal and the outer sheath of the resectoscope. 

Precautionary Measures
Therapeutic Management

The therapeutic management of lesions depends on the size 
and location of injury and/or involvement of adjacent organs, 
as described above in the section on traumatic injuries in office 
hysteroscopy. 

In the presence of minor injuries, keep the patient under close 
observation, monitoring blood pressure, hematocrit and hemo-
globin levels. In the presence of lesions of greater magnitude, 
or in the case of hemorrhage with altered vital signs, 
hospitalization is mandatory and, if necessary, one should pro-
ceed with diagnostic / operative laparoscopy or laparotomy. 

To control bleeding, the following are indicated:

� the conductor that carries the active electrode, or its 
insulation, is defective;

� the energy level used is excessive;
� the resectoscope is activated when the electrode is not in 

contact with tissue.

� Uterotonics (Methergin®, Syntocinon®)
� Foley catheter
� Coagulation of hemorrhaging vessel
� Surgical sutures
� Hysterectomy

� Use of bipolar electrosurgical generators;
Correct application of the conductive plate / pad 
(also termed dispersive electrode) in unipolar surgery.
It is important that the plate be placed on the thigh of the 
patient, not on the hip, where, e.g., the presence of liquid 
distension medium leaking from the vagina might result 
in a reduced contact surface between plate and body, 
and thus a higher density of current, and increasing the 
associated risk of burns in that area. 
Care must be taken to avoid placing the dispersive 
electrode on areas of lesions or charred tissue, to avoid 
flawed application.

� During unipolar surgery, a close contact should be 
maintained between cervical canal and outer sheath of 
the resectoscope.
This can be accomplished by avoiding an overdilation of 
the cervix.

� During unipolar surgery, care must be taken to avoid 
contact between mechanical instruments and the 
outer sheath of the resectoscope.
It is also advisable to keep the resectoscope away 
from vaginal valves and cervical forceps, because near 
contact may facilitate capacitive coupling.

� Correct handling of instrumentation and equipment
It is of vital importance that all instrumentation and 
equipment, electrical connections in the operating 
room, and the means of distension be checked regularly 
making sure that proper operational functioning is 
maintained.

  d) Gas Embolism

Etiopathogenesis and Clinical Appearance

Gas embolism is a rare (1 case / 25,000–30,000) but devastat-
ing complication in hysteroscopic surgery. 

This complication involves entry of entrained gas into the sys-
temic venous circulation following a traumatic event, e.g., injury  
to large venous vessels, which may occur during operative 
hysteroscopic procedures. 

Embolism may arise from the environment, from a gaseous 
means of intracavitary distension, or may be a secondary 
effect of electrosurgical tissue vaporization. The gas, insoluble 
in blood, travels through the venous circulatory system, from 
which it may reach the vena cava and pulmonary system. For 
this to occur, however, there must also exist a gravitational gra-
dient between the right atrium and entry site of the gas.

If gas embolism reaches a critical level, this can impede pulmo-
nary gas exchange, which on a clinical scale, results in arrhyth-
mia, pulmonary hypertension, decreased pulmonary venous 
return (resulting in decreased cardiac output), or even cardio-
vascular collapse. 

It has been demonstrated that bubbles produced by activation 
of a diathermic resectoscopic loop contain gases that are high-
ly soluble in blood  (CO2, CO, H2), which are readily absorbed 
by the patient and thus quickly eliminated without difficulties. It 
has also been shown, that the magnitude and types of gases 
produced by activation of a resectoscopic loop, do not differ 
significantly between bipolar and unipolar electrosurgical sys-
tems. 

Conversely, gases containing environmental air (N2, O2) are 
less soluble in the blood, and therefore present a higher risk of 
inducing embolism if accidentally entrained into the systemic 
venous circulation.  

Precautionary Measures

� Use of liquid distension medium in hysteroscopic 
surgery
Delivery of liquid distension medium controlled by an 
automated microprocessor-controlled suction and 
irrigation system has been shown to reduce the risk of 
air embolism.
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Therapeutic Management

Postoperative Complications

  a) Allergic and Idiosyncratic Reactions

Allergic complications (ruling out those related to the use of 
certain anesthetics, that were frequently associated with the 
use of Hyskon – Dextran 70 at 32%, no longer used today). 
Although rare, anaphylactic reaction may occur in women with  
prior sensitization secondary to previous instillation of dextran 
or, according to some authors, in a cross-reaction with other 
antigens of streptococcal or pneumococcal type. Some allergic 
reactions of local cutaneous rash variety have been described. 

Prevention is based on intravenous administration of 20 ml of 
low-molecular-weight Dextran. The treatment is based princi-
pally on the administration of corticosteroids.

Idiosyncratic reactions are rare, but can lead to grave conse-
quences. In one case that has been described, a hemolytic 
crisis occurred in a patient with glucose 6-P dehydrogenase.

Another example of an idiosyncratic reaction is the onset 
of exudative peritonitis, with no signs but that of laboratory 
cultivation (leukocytosis), likely the result of a reaction to 
the sorbitol used as a distension medium, which must have 
passed through the fallopian tubes into the peritoneum.

In these cases the only possible prevention is an accurate 
anamnesis.

  b) Risks of Infection

Etiopathogenesis

� Discontinuation of procedure and closure of suspect-
ed entry sites of air embolism;

� e t ent o e i to in fi ien
Indicated: oxygen therapy, orotracheal intubation, res-
toration of acid-base equilibrium, bronchodilators and 
corticosteroids, etc. 

� Durant Maneuver
This maneuver involves placing the patient in the left 
lateral decubitus position (Trendelenburg) in order to re-
lieve the air-lock in the apex of the right ventricle.

� Aspiration of air from the right ventricle
This procedure is performed secondary to the Durant 
maneuver utilizing a catheter that is inserted into the 
jugular vein or through a cardiocentesis.

� Meticulous care must be taken to ensure that no 
air is entrapped in the supply tubings of the liquid 
distension medium;

� Avoid the use of a Trendelenburg position; Such a posi-
tion increases the gravitational gradient between potential 
sites of gas entry and the right atrium of the heart.

� Avoid using a speculum with weight, dilate gently, do 
not leave the cervix exposed to ambient air, and reduce 
to a minimum repeated removal and reinsertion of the 
resectoscope. Indeed, even cervical dilation and simple 
introduction (and reinsertion) of the resectoscope into the 
uterine cavity may, in theory, cause an air embolism, as 
a result of the piston-like displacement effect directed 
toward the walls of the cervical canal. 

� Minimize trauma to myometrial venous vessels during 
hysteroscopic procedures. Particular care is required 
during endometrial ablation and myomectomy of fibroids 
with intramural components in order not to overshoot the 
maximum penetration depth.

� With regard to liquid distension medium, care must 
taken not to exceed a maximum irrigation pressure 
of 100 mmHg. This particularly applies to small-sized, 
nulliparous uteri.

� Prefer locoregional anesthesia in order to establish 
an early diagnosis of cardiopulmonary and neurological 
symptoms of a potential embolism.

� Prepare the endometrium with GnRH analogues or 
Danazol to reduce the degree of vascularization.

In general, the risk of infectious complications in operative 
hysteroscopy (2%) is higher than in purely diagnostic hystero-
scopy (0.2 ). The etiopathogenesis and clinical significance of 
these complications are described in the section on complica-
tions in office hysteroscopy. 

Even for operative hysteroscopy in the operating room, 
it should nevertheless be emphasized that, based on the 
most recent ACOG guidelines (2009), there is no evidence 
suggesting that preoperative or intraoperative antibiotic 
prophylaxis is indicated. 

However, the use of antibiotic coverage is considered 
necessary in the following cases:

Hematometra and Hematosalpinx

This type of complication increases if the cervical canal and 
isthmus are involved in a surgical procedure (usually endo-
metrial ablations or a myomectomy). They usually occur within 
16 months after surgery, but occurrences after a number of 
years have also been described.

It is characterized by cyclic pelvic pain in the absence of 
menstruation.

� previous history of PID;
� rheumatic cardiopathy;
� subsequent to a perforation;
� secondary to very prolongated and complex procedures.
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  c) Formation of Synechiae

While not severely compromising the overall state of health of 
the patient, it may, however, affect the outcome of an operation.

This complication is particularly awkward when occuring in 
patients of reproductive age wishing to have children and who 

have undergone hysteroscopic surgery for this purpose (metro-
plasty, myomectomy, polypectomy).

For a complete treatment of this complication, see chapter 11, 
devoted to this topic.

  d) Uterine Rupture During Pregnancy

Etiopathogenesis

This is a rare, but potentially lethal, late complication that may 
present during successive pregnancy, occurring either during 
labor or prior to its onset, and has a detrimental effect on the 
well-being of both mother and fetus. 
Procedures at highest risk of uterine rupture are myomecto-
mies for surgical treatment of G1 or G2 fibroids, and metro-
plasties. A strong correlation has also been observed between 
the occurrence of iatrogenic perforations and subsequent 
uterine rupture. 
The underlying etiopathogenetic mechanism is constituted 
by excessive thinning of the wall during cutting, secondary to 
tissue necrobiosis, which, inadvertently, may affect the entire 
thickness of the myometrial wall. Such an eventuality may occur, 
for example, when attempting to achieve hemostasis at the 
implantation site of a myoma.

In most cases, occurrence of iatrogenic injury is missed during 
the operation and may manifest itself as uterine rupture even 
years later.

Precautionary Strategies

Women with a previous history of hysteroscopic myomectomy 
or metroplasty have an elevated risk of uterine rupture during 
pregnancy and labor, and should therefore be closely monitored 
for any red flags. Regarding the mode of delivery, current data 
indicate that a principal use of caesarean section is not justified. 

Therapeutic Management

The therapeutic management of this complication is beyond
the intended scope of this manual.

Conclusions
In summary, the incidence and severity of complications in 
resectoscopic hysteroscopy are greater than those encoun-
tered in office hysteroscopy. Among others, complications 
specifically related to equipment and surgical technique must 
be added to those distinctly attributed to an anesthesiology-
related subcategory. The increased complexity of instrumen-
tation and techniques employed nowadays, make it necessary 
for operators to go through repeated sessions of adequate 
training, which is equally mandatory for nursing and obstetric 
staff, who need to have a sufficient level of qualification.

The primary means for continued governance in the field of 
surgical practice are appropriate training and assessment. The 
Gynaecological Endoscopic Surgical Education and Assess-

ent (GESEA) programme, established in 2016, stipulates that 
participants go through a well-structured learning and valida-
tion path which comprises a two-staged process. In the first 
stage, a skill certificate on theoretical knowledge and specific 
practical psychomotor skills, using dedicated simulated inani-

mate models (SIM), is acquired. In the second stage, a clinical 
programme is completed to achieve endoscopic-surgical 
competence and receive the corresponding diploma. This pro-
gramme is based on the best available scientific evidence and 
it counteracts the problem of the traditional surgical apprentice 
tutor model. It is seen as a major step toward standardization 
of endoscopic surgical training in general.  

According to the latest statistics in the literature, at least half of 
complications seen in resectoscopic surgery are related to the 
procedures intended to obtain access to the uterine cavity; the 
other fraction of complications frequently observed, are those 
related to the intracavitary distension medium.

The increasing use of bipolar technology, along with 
continuous advancements made in instrumentation and 
equipment, contributing to even better ergonomics and 
smaller dimensions, suggest that the incidence and severity of 
complications in hysteroscopic surgery are destined to further 
decrease in the course of time. 
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26008BA

26008BA HOPKINS® Forward-Oblique Telescope 30°,
diameter 2 mm, length 26 cm, autoclavable,
fiber optic light transmission incorporated,
color code: red

26161RNK Inner Sheath, diameter 2.8 mm, 
with 1 stopcock and 1 LUER-Lock adaptor,
for use with CF Examination Sheath 26161RK

26161RK Outer Sheath, diameter 3.6 mm,
with 1 stopcock and 1 LUER-Lock adaptor,
for use with Examination Sheaths 26161RNK and 26162RNK

Without working channel

26161RNK

Outflow

With working channel

26152BOK
Telescope

Working Channel

Outflow

Outer Sheath

Inner Sheath

Inflow

26152BIK

26152BIK BETTOCCHI® Inner Sheath, size 3.6 mm,
with channel for semirigid 5 Fr. operating instruments,
with 1 stopcock and 1 LUER-Lock adaptor,
for use with CF Operating Sheath 26152BOK

26152BOK BETTOCCHI® Outer Sheath, size 4.2 mm,
with 1 stopcock and 1 LUER-Lock adaptor,
for use with Operating Sheath 26152BIK

i n t ent et o i no ti fi e te o o di ete
BETTOCCHI® ini te o o e ed on te e o e

InflowTelescope

Outflow

Outer Sheath

Inner Sheath

Inflow
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BETTOCCHI® nte ted fi e te o o e ®), di ete
ed on n inte ted te e o e

26252BK

26252BK BETTOCCHI® ® o t te o o e
HOPKINS® telescope 30°, size 4 mm, with channel for 
semirigid 5 Fr. operating instruments, with suction and
irrigation valves for single or continuous-flow use, long handle,
consisting of:
Outer Sheath
2x Suction and Irrigation Valve
Monobloc Adaptor
Sealing Cap “Endoscopic Seal”, for working channels, package of 10 pcs.
2x Valve Seat Adaptor

e id for B.I.O.H.® Valves

Recommended accessories

39501 C i e  for cleaning, sterilization and storage of one
KARL STOR  B.I.O.H.® Compact Hysteroscope 

26252DS Seal Set,
consisting of:
10x O-Ring, for Suction and Irrigation Valve 26252BW
10x O-Ring, for Suction and Irrigation Valve 26252BW
10x O-Ring, for Outer Sheath 26252 BO
Plastic Rectangular Box, for B.I.O.H.® Compact Hysteroscope 26252BK

100010-10 Endoscopic Seal, for working channels for 3-7 Fr. instruments, sterile,
for single use, package of 10 pcs.

It is recommended to check the suitability of the product for the intended purpose prior to use.
Not all products listed in this document are certified according to Directive 93/42/EEC or Regulation 2017/745/EU on medical devices.
For this reason, some products that require certification according to this directive/regulation may not be available in these countries.
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CAMPO TROPHYSCOPE® – the o t te o o e
ed on n inte ted te e o e

26008BAC/26152DA

26008BAC CAMPO TROPHYSCOPE®, HOPKINS® telescope 30 , size 2.9 mm, 
length 24 cm, with irrigation connector, for use with Continuous-Flow 
Sheaths 26152DA and 26152DB

26152DA Continuous-Flow Examination Sheath, size 3.7 mm, length 18 cm, 
with suction adaptor, for use with CAMPO TROPHYSCOPE® 26008BAC

Without working channel

26008BAC CAMPO TROPHYSCOPE®, HOPKINS® telescope 30 , size 2.9 mm, 
length 24 cm, with irrigation connector, for use with Continuous-Flow 
Sheaths 26152DA and 26152DB

26152DB Continuous-Flow Operating Sheath, size 4.4 mm, length 16 cm,
with channel for semirigid 5 Fr. instruments, with 1 stopcock and
1 LUER-Lock adaptor, for use with CAMPO TROPHYSCOPE® 26008BAC

With working channel

26152DS

26152DS TROPHY Curette, for use with Continuous-Flow Sheaths 26152DA 
and 26152DB
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CAMPO TROPHYSCOPE® – for use in the operating room
ed on n inte ted te e o e

26120BAC/26153DC

26120BAC CAMPO TROPHYSCOPE®, HOPKINS® telescope 30 , size 3.7 mm, 
length 22 cm, with irrigation connector, for use with Continuous-Flow 
Operating Sheaths 26153DB and 26153DC

26153DB Continuous-Flow Operating Sheath, size 5.8 mm, length 16 cm, with 
channel for semirigid 5 Fr. instruments, with 1 stopcock and 1 LUER-
Lock adaptor, for use with CAMPO TROPHYSCOPE® 26120BAC

26153DC Continuous-Flow Operating Sheath, size 6.2 mm, length 16 cm, with 
channel for semirigid 7 Fr. instruments, with 1 stopcock and 1 LUER-
Lock adaptor, for use with CAMPO TROPHYSCOPE® 26120BAC

26165F io o e  semirigid, double action jaws, 
7 Fr., length 40 cm

26165AJ Grasping Forceps, semirigid, double action jaws, 
7 Fr., length 40 cm

26168A Scissors, semirigid, single action jaws, 
7 Fr., length 40 cm

Reusable Mechanical Surgical Instruments, 
en t o e it o e tin e t
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i n t ent et o i no ti fi e te o o di ete
BETTOCCHI® te o o e ed on te e o e

26120BA HOPKINS® Forward-Oblique Telescope 30°,
diameter 2.9 mm, length 30 cm, autoclavable,
fiber optic light transmission incorporated,
color code: red

26120BA

26161VBK Inner Sheath, diameter 3.8 mm,
with 1 LUER-Lock adaptor,
for use with CF Examination Sheath 26161VCK

26161VCK Outer Sheath, diameter 4.5 mm,
with 1 LUER-Lock adaptor,
for use with Examination Sheath 26161VBK and 26162VBK

26161VBK/26161VCK

Inflow

Outflow

Telescope

Outflow

Outer Sheath

Inner Sheath

Inflow

Without working channel

With working channel

26153BIK

26153BOK

26153BIK BETTOCCHI® Inner Sheath, size 4.3 mm,
with channel for semirigid 5 Fr. operating instruments,
with 1 stopcock and 1 LUER-Lock adaptor, 
for use with Outer Sheath 26153BOK

26153BOK BETTOCCHI® Outer Sheath, size 5 mm, 
with 1 stopcock and 1 LUER-Lock adaptor,
for use with Inner Sheath 26153BIK

Telescope

Working Channel

Outflow

Outer Sheath

Inner Sheath

Inflow
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i n t ent et o i no ti fi e te o o
e e e ni i n t ent en t

26159DS

26159DS DI SPIE IO SARDO Grasping Forceps,
semirigid, double action jaws, 5 Fr.,
length 34 cm 

26159HS

26159HS HESSELING/DI SPIE IO SARDO Tenaculum 
Grasping Forceps with Spike, semirigid,
double action jaws, 5 Fr., length 34 cm



State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract290

i n t ent et o i no ti fi e te o o
e e e ni i n t ent en t

26159

26159EHW Scissors, semirigid, blunt, 
single action jaws, 5 Fr., length 34 cm 

26159SHW Scissors, semirigid, pointed,
single action jaws, 5 Fr., length 34 cm

26159H HESSELING Tenaculum Grasping Forceps,
semirigid, double action jaws, 5 Fr., length 34 cm

26159UHW io nd in o e  semirigid, 
double action jaws, 5 Fr., length 34 cm

26159DHW Punch, semirigid, through-cutting,
single action jaws, 5 Fr., length 34 cm

26159BHW io oon o e  semirigid, 
double action jaws, 5 Fr., length 34 cm

26159BE Bipolar Dissection Electrode,
semirigid, 5 Fr., length 42 cm

26159GC GORDTS/CAMPO Bipolar Ball Electrode,
semirigid, 5 Fr., length 42 cm

e e i o e t ode en t
bipolar
NaCl

26158BE

26158BE Bipolar Dissection Electrode,
5 Fr., needle electrode angled 90 ,
with chamfer in handle

26159G BETTOCCHI®/DI SPIE IO SARDO Palpation Probe, 
semirigid, millimeter division, 5 Fr., length 34 cm
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11264BB

11264V

11264BBK te o i e o e
Working channel: 1.48 mm
Direction of view: 0
Max. angulation: 110
Working length: 240 mm
Outer diameter: 3.5/3.6 mm

11264V e i e ideo te o o e
Working channel: 1.2 mm 
Direction of view: 0
Max. angulation: 105  
Working length: 240 mm 
Outer diameter: 2.8 mm

e i e ideo te o o e
te di ete

e i e te o o e
te di ete

12
0

°
°

12
0

105

105

12
0

°
°

12
0

110

110

*)  It is recommended to check the suitability of the product for the intended purpose prior to use.
Not all products listed in this document are certified according to Directive 93/42/EEC or Regulation 2017/745/EU on medical devices.
For this reason, some products that require certification according to this directive/regulation may not be available in these countries.
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i n t ent et o i o fi e e e to o e
e e e e to o e o nt te ine e

26120AA

26120AA HOPKINS® Straight Forward Telescope 0°, 
diameter 2.9 mm, autoclavable, fiber optic light 
transmission incorporated, color code: green

26053EB

26053EB Working Element, unipolar and 
bipolar, motion by means of a spring, 
the thumb support is movable, in rest position 
the electrode tip is inside the sheath

UH801 i o i e en o d

279KE ni o i e en o d

26053SCK Resectoscope Sheath, 15 Fr.,
oblique beak, rotating inner sheath

26053OC Standard Obturator

Optional:
26053CD Telescope Bridge, with channel for semirigid 5 Fr. 

operating instruments
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Bipolar Electrodes –
for single use, 
package of 10

Unipolar Electrodes –
for single use, 
package of 10

Cutting Loop, 15 Fr., 011050-10 011010-10

Cutting Electrode, pointed, 15 Fr., 011051-10 011011-10

Coagulation Electrode, ball end, 15 Fr., 011052-10 011012-10

Cutting Loop, longitudinal, 15 Fr., 011053-10 011013-10

26053R MAZZON Cold Loop, straight, 15 Fr.

26053T MAZZON Cold Loop, rake-shaped, 15 Fr.

26053U MAZZON Cold Loop, knife-shaped, 15 Fr.

in e e i o nd ni o e e t ode o e it te i e o in e e e o

Reusable cold loops for blunt dissection/enucleation or retrieval of resected tissue:
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i n t ent et o e ti e te o o
e e ende e e to o e o nt te ine e

26020FA

26020FA HOPKINS® e e o e  diameter 2.9 mm, 
length 30 cm, autoclavable,
fiber optic light transmission incorporated, 
color code: black

26055SCK

 26055SLK Resectoscope Sheath, including connecting tube 
for in- and outflow, for continuous irrigation and suction, 
22 Fr., oblique beak,
fi ed inner sheath 26055 B with ceramic insulation,
for use with working element 26055E,
color code: white
or

26055SCK Resectoscope Sheath, including connecting tubes 
for in- and outflow, 22 Fr., oblique beak, 
inner tube with ceramic insulation, quick release lock,
for use with resectoscope working element 26055E
color code: white
or

26055LDK Resectoscope Sheath, including connecting tube 
for in- and outflow, for continuous irrigation and suction, 
22 Fr., oblique beak,
rotatable sheath tube 26055 E with ceramic insulation, 
for use with working element 26055E,
color code: white

26055CO Standard Obturator,
for use with resectoscope sheaths 26055SLK, 26055SCK and 
26055LDK
color code: white
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26055EB Working Element, bipolar, motion by means of a spring, the 
thumb support is movable, in rest position the electrode tip is 
inside the sheath

UH801 i o i e en o d

26055EB

e e nd in e e i o e t ode o e it

280 Protection Tube, for sterilization and storage of 
electrodes, curettes and knives

280

bipolar
NaCl

i n t ent et o e ti e te o o
Reusable Bipolar Slender Working Element Set

Electrodes
reusable,

package of 6

Electrodes
for single use, 
package of 10 Description

26055GP1 011250-10 Cutting Loop, bipolar

26055NB 011252-10 Coagulation Electrode, bipolar, with ball end

26055BL1 011251-10 Cutting Electrode, bipolar, pointed
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i n t ent et o e ti e te o o
e e e e to o e o nt te ine e

26105FA

26105FA HOPKINS® e e o e  enlarged view, 
diameter 4 mm, length 30 cm, autoclavable,
fiber optic light transmission incorporated,
color code: black

26040OC Standard Obturator, for use with Resectoscope 
Sheaths 26040SLK, 26050SLK and 26050SCK, 
color code: yellow

26050SLK Resectoscope Sheath, including connecting tube
for in- and outflow, for continuous irrigation and suction,
26 Fr., oblique beak, rotatable Inner Sheath 26050 A
with ceramic insulation, for use with Working Elements 26050E,
26050D, 26050V, 26040EB and 26050EB,
color code: yellow

or
26050SCK Resectoscope Sheath, including connecting tubes

for in- and outflow, 26 Fr., oblique beak, inner tube with 
ceramic insulation, quick release lock, 
for use with resectoscope working elements 26050E, 
26050D, 26050V, 26040EB and 26040DB,
color code: yellow

or
26040SLK Resectoscope Sheath, including connecting tube 

for in- and outflow, for continuous irrigation and suction,
26 Fr., oblique beak, fi ed inner sheath 26040 A 
with ceramic insulation, for use with Working Elements 26050E, 
26050D, 26050V and 26050EB,
color code: yellow

26050SCK
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i n t ent et o e ti e te o o
Reusable Bipolar Working Element Set

26040EB Working Element, bipolar, motion by means of a spring, the 
thumb support is movable, in rest position the electrode tip is 
inside the sheath

UH801  i o i e en o d

26040EB

280 Protection Tube, for sterilization and storage of 
electrodes, curettes and knives

280

in e e i o e t ode o e it

bipolar
NaCl

Electrodes
reusable,
package of 6

Electrodes
for single use, 
package of 10

Description

26040GP1 011160-10 Cutting Loop, bipolar

26040NB 011156-10 Coagulation Electrode, HALF MOON®, bipolar 

26040BL1 011163-10 Cutting Electrode, bipolar, pointed

26040 B1 011162-10 Cutting Loop, bipolar, longitudinal
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i n t ent et o e ti e te o o
Reusable Unipolar Working Element Set

26050E Working Element, unipolar, cutting by means of a spring, 
movable thumb support, in rest position the electrode tip is 
inside the sheath

277 ni o i e en o d, 300 cm

26050E

e e ni o e t ode o e it

280 Protection Tube, for sterilization and storage of 
electrodes, curettes and knives

280

unipolar

Description

26050G
Cutting Loop, unipolar, angled, 24 Fr., 
for use with HOPKINS® Telescope 26105FA, 
color code: yellow

26050J
Cutting Loop, unipolar, straight, 24 Fr., 
for use with HOPKINS® Telescope 26105FA,
color code: yellow

26050N
Coagulating Electrode, unipolar, ball end, diameter 3 mm,
for use with HOPKINS® Telescope 26105FA,
color code: yellow

26050L
Coagulating Electrode, unipolar, pointed, 24 Fr.,
for use with HOPKINS® Telescope 26105FA,
color code: yellow
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26105AA

26105AA HOPKINS® Straight Forward Telescope 0°,
enlarged view, diameter 4 mm, length 30 cm,
autoclavable,
fiber optic light transmission incorporated,
color code: green

26050E Working Element
26040SLK Resectoscope Sheath, including connecting tube

for in- and outflow, for continuous irrigation and suction, 
26 Fr., oblique beak, fixed Inner Sheath 26040 A
with ceramic insulation, for use with Resectoscope
Working Elements 26050E, 26050D, 26050VN, 
26040EB and 26040DB,
color code: yellow

26040OC Standard Obturator, for use with Resectoscope Sheaths 
26040SLK, 26050SLK and 26050SCK, 
color code: yellow

26050E

MA ON Basic Set
o nt te ine ni o e t o e nd o d o n e tion

26050M MA ON Cutting Loop unipolar, straight, round cut, 
24 Fr., for endometrial resection near uterine horn,
color code: yellow
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26050U

26040RB

o e it ni o o in e ent

Distal End

Working End

Description

Description

26050R

26040RB

26050T

26040TB

MA ON Loop, rake-shaped, with teeth

MA ON Loop, rake-shaped, with teeth

26050U MA ON Loop, knife-shaped

MA ON Loop, straight, rectangular

MA ON Loop, straight, rectangular

MA ON Basic Set
Non-Electrical Cold Loop

o n e tion

o e it i o o in e ent
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nt te ine BIGATTI e ®)
o e ni int te ine ti e e o it e o e de

Telescope and Obturator Set

Optional Operating Sheath

26205AMA / 26205OC

26205AMK Set HOPKINS® Wide Angle Straight Forward Telescope 0°,
with parallel eyepiece, length 19 cm, 15 Fr., autoclavable,
fiber optic light transmission incorporated with   working channel, with 
LUER-Lock connector for inflow, color code: green-white, consisting 
of:

26205AMA HOPKINS® Telescope 0°
26205OC Obturator for 26205AMA
27502 LUER-Lock Tube Connector

26205CD Operating Sheath, 17 Fr., for continuous suction 
and passive outflow, with LUER-Lock stopcock, 
for use with HOPKINS® Telescope 26205AMA

*)  It is recommended to check the suitability of the product for the intended purpose prior to use.
Not all products listed in this document are certified according to Directive 93/42/EEC or Regulation 2017/745/EU on medical devices.
For this reason, some products that require certification according to this directive/regulation may not be available in these countries.
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26208AMK Set HOPKINS® ide n e t i t o d e e o e
with parallel eyepiece, length 20 cm, 19 Fr., autoclavable, fiber optic light 
transmission incorporated with working channel, with LUER-Lock connector 
for inflow, color code: green-blue, consisting of:

26208AMA HOPKINS® e e o e
26208OC t to it inte ted o in nne o in t ent o o t-

o nne it o onne to
for 26208AMA

27502 LUER-Lock Tube Connector

Telescope and Obturator Set

26208AMA / 26208OC

nt te ine BIGATTI e ®)
for mechanical intrauterine tissue removal
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26092AMA HOPKINS® ide n e t i t o d e e o e
with parallel eyepiece, length 20 cm, autoclavable,
fiber optic light transmission incorporated with working channel,
with LUER-Lock connector for inflow,
color code: yellow

Telescope and Telescope Sheath

26092AMA

26093CD Operating Sheath, 24 Fr., rotating,
color code: white

26093OC Hollow Obturator,
color code: white

26093CD 26093OC

26093CD

nt te ine BIGATTI e ®)
for mechanical intrauterine tissue removal
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e te o ne o o

nd ie e
� e i ent in o e tion no
� Oscillation mode for shaver attachments,

� ot tin t i t o in in e t

26702050

26702050 DRILLCUT-X® II Shaver Handpiece GYN,
for use with UNIDRIVE® S III SCB

� o o fi tion o e de
� Central, straight suction channel
� Suitable for use in washer and

to e t
� e o e nd e e i e o itionin

For use with DRILLCUT-X® II Shaver Handpiece GYN

26205SA Shaver Blade, 3 mm, laterally opened, straight, 
reusable, concave cutting edge, oval cutting window, 
double serrated cutting edge, length 32 cm, color code: 
white-green

26208SA Shaver Blade GYN, straight, sterilizable,
concave cutting edge, double serrated, 
oval cutting window, diameter 4 mm, length 32 cm,
for use with DRILLCUT- ® II Handpiece 26702050,
color code: blue-green

26205SB Shaver Blade, 3 mm, distally opened, straight, reusable, 
rectangular cutting window, double serrated cutting edge, 
length 32 cm, color code: white-yellow

26208SB Shaver Blade GYN, straight, sterilizable, 
double serrated cutting edge,
rectangular cutting window, diameter 4 mm, length 32 cm, 
for use with DRILLCUT- ® II Handpiece 26702050,
color code: blue-yellow

e de o e it nd

e de o e it
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o tion e t ode o e it nd

26208S Coagulation Electrode, bipolar

t e int o e ti e o tion it io nd in t ent

Diameter

3 mm

4 mm

26310MDM 26310MDN 26310MDO 

CLICKLINE Dissecting and Grasping Forceps

26410MDM 26410MDN 26410MDO 

26310MVM 26310MVN 26310MVO 

CLICKLINE Dissecting and Grasping Forceps

26410MVM 26410MVN 26410MVO 

26310MWM 

CLICKLINE Scissors

26410MWM 

26310SAM 

CLICKLINE Scissors 

26410SAM 

*)  It is recommended to check the suitability of the product for the intended purpose prior to use.
Not all products listed in this document are certified according to Directive 93/42/EEC or Regulation 2017/745/EU on medical devices.
For this reason, some products that require certification according to this directive/regulation may not be available in these countries.
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TELE PACK+ is an ALL-IN-ONE system that combines a 
monitor, LED light source, FULL HD camera control unit and 
documentation with integrated network function in a portable 
and compact unit. A very strong feature is its compatibility 
with a wide range of rigid, flexible and single-use endoscopes. 
TELE PACK+ is suitable for universal use in doctors’ offices, 
day clinics, emergency rooms, intensive care units and 
outpatient settings.

Special features
i +

� 18.5  touch screen monitor.
� FULL HD image resolution.

Light+
� Integrated LED light source.
� Automatic light source control.

Camera+
� Can be connected to rigid as well as flexible and single-use 

endoscopes.
� Compatible with -LINE and C-LINE endoscopes.

Docu+
� Archiving of patient data on internal memory, on USB 

memory devices or via network integration function.

Network+
� Network function in file share ode or wor list ode.
� Export and import of patient data in/out of HIS/PACS.

TELE PACK+
o t ndo o

TP101 TELE PACK+, endoscopic video unit with
2 camera inputs ( -LINE and C-LINE) for use 
with flexible videoendoscopes and one-chip 
camera heads (up to FULL HD), including 
LED light source, digital Image Processing 
Module with USB and network storage 
options as well as 18.5" FULL HD touch 
screen monitor, power supply 100-240 VAC, 
50/60 Hz
including:
Mains Cord, length 300 cm

TELE PACK+

Resolution 1920 x 1080 pixels

Power frequency/consumption 50/60 Hz/140 VA

Dimensions (w x h x d) 470 x 387 x 222 mm

Weight 9.0 kg

e o nit

USB interface 6x USB

Image format PEG

Audio/video format MPEG-4

Interfaces

Network interface R -45 1000BASE-T (IEEE 802.3ab)

Video interface 1x DVI-D output

Audio
3.5 mm jack (in/out – rear),
KARL STOR  stroboscopy

microphone (1 x lateral)

Footswitch connection USB

Printer connection USB
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The TELECAM C3 is a FULL HD camera control unit which 
can be installed on a basic endoscopy cart/system. Suited 
for use in almost any medical specialty, the TELECAM C3 
can be connected to a wide range of rigid, flexible and single-
use endoscopes from KARL STOR . Its application range 
comprises both inpatient and outpatient settings.

� FULL HD Camera Control Unit
� Connectable to a large number of rigid, flexible and single-

use endoscopes from KARL STOR .
� Patient data can be entered.
� Data storage on internal memory (up to 50 GB) or external 

storage media.
�Compatible with HD camera heads for rigid hysteroscopes 

and the flexible video hysteroscope

TELECAM C3

TC100- TELECAM C3, camera control unit with 2 camera 
inputs ( -LINE and C-LINE) for use with flexible 
videoendoscopes and one-chip camera heads 
(up to FULL HD), with digital Image Processing 
Module and USB storage option, power supply 
100-120 VAC/200-240 VAC, 50/60 Hz
including:
Mains Cord, length 300 cm
DVI-D Connecting Cable, length 300 cm
USB Flash Drive, 32 GB

TELECAM C3 

Power supply 100-120 VAC/
200-240 VAC

Signal output format 1920 x 1080 pixels, 50/60 Hz

Power consumption 70 VA

Dimensions (w x h x d) 305 x 77 x 339 mm

Weight 2.75 kg

e o nit

USB interface 5x USB, (1x front, 4x rear)

Image format PEG

Audio/video format MPEG-4

Internal memory size 50 GB

Interfaces

Video outputs 2x DVI-D

Footswitch interface USB

  Please indicate the relevant country code (DE, EN, ES, FR, IT, PT, RU) when placing your order.
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Brilliant imaging
• Versatile visualization options

for diagnosis and therapy

• Innovative S-Technologies for easy 
differentiation of tissue structures

• Very good image quality

• Natural color rendition

• Automatic light source control

CLARA + CHROMA: Homogeneous 
illumination + contrast enhancement

Standard Image CLARA + CHROMA

CLARA: Homogeneous illumination *SPECTRA A: Color hue shift and 
exchange (filtering reds)

Standard Image CLARA Standard Image SPECTRA A

CHROMA: Contrast enhancement **SPECTRA B: Spectral color shift 
(intensification of greens and blues)

Standard Image CHROMA Standard Image SPECTRA B

With the IMAGE1 S™ camera platform, KARL STOR  
once again sets a new milestone in endoscopic imaging, 
consolidating their reputation as an innovative leader in 
minimally invasive surgery. 

The IMAGE1 S™ camera platform offers surgeons a single 
system for all applications. As a modular camera platform, 
IMAGE1 S™ combines various technologies (e.g., rigid, flexible, 
3D and 4K endoscopy) in one system and is therefore adapta-
ble to individual customer needs. 

Furthermore, the camera platform offers expanded 
compatibility and connectivity for ICG-enhanced near-infrared 
(NIR) fluorescence imaging, the integration of operating 
microscopes and the use of VITOM® 3D exoscopes.

 ot o e in t e
 ot o e in t e
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™
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Side-by-side View: 
Parallel display of standard image and SPECTRA B

Innovative Design

• Side-by-side View: Parallel display of standard 
image and visualization mode possible

• Multiple source management: 
Simultaneous control, display and documentation 
of two image sources possible (e.g., hybrid 
procedures)

• Intuitive user guidance 
(dashboard, live menu and setup menu)

• Intelligent icons display settings and status

• Individual presets possible

• 50 patient data records can be archived 

Status indication icons

Dashboard

Economical and futureproof 

• Modular platform: Rigid, flexible, 3D and 
4K technology can be selected according 
to individual preferences

• Easy integration of new technologies 

• Forward and backward compatibility

• No additional equipment (e.g., special light 
sources) required for S-Technologies

 ot o e in t e
 ot o e in t e
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TC201EN ® II, 4K technology, basic module, for use with
up to 3 link modules, resolution 3840 x 2160 and 1920 x 1080 pixels, 
with integrated KARL STOR -SCB or KS HIVE® and digital Image 
Processing Module, power supply 100-240 VAC, 50/60 Hz
including:
Mains Cord, length 300 cm
DVI-D Connecting Cable, length 300 cm
i o t e  length 300 cm

3G-SDI Cable, length 300 cm
SCB Connecting Cable, length 100 cm
USB Flash Drive, 32 GB, USB Silicone Keyboard, with touchpad, EN

*  Available in the following languages: DE, ES, FR, IT, PT, RU

TC300 ™ H3-LINK, link module, for use with IMAGE1 FULL HD
three-chip camera heads, power supply 100-120 VAC/200-240 VAC, 
50/60 Hz,  for use with ® TC201EN
including:
Mains Cord, length 300 cm
Link Cable, length 20 cm

o e it ® od e

™ e te

Technical Specifications

Video outputs 2x Display Port 1.2, 1x 12G/3G-SDI, 
1x DVI-D  

Format of signal outputs max. 3840 x 2160p,  50/60 Hz

Link video inputs 3x

USB interface
Unit communication

4 x USB, (2x front, 2x rear)
1 x 6-pin Mini-DIN

Power supply 200-240 VAC

Power frequency 50 / 60 Hz

Protection class/degree 1/CF-Defib

Dimensions (w x h x d) 305 x 54 x 320 mm

Weight 3.1 kg

The modular ™ system offers expanded connectivity and compatibility for 4K imaging when used in conjunction with 
the necessary components.

™ H3-LINK (TC300)

TH100, TH101, TH102, TH103, TH104, TH106 (fully compatible with ™) 
22220055-3, 22220056-3, 22220053-3, 22220060-3, 22220061-3, 22220054-3,
22220085-3 (compatible without ™ technologies CLARA, CHROMA, SPEC-
TRA )
1x

100-120 VAC/200-240 VAC

50/60 Hz

I, CF-Defib

305 x 54 x 320 mm

1.86 kg

e te

Compatible camera heads/video endoscopes

LINK video outputs

Power supply
Power frequency

Protection class, degree of protection

Dimensions (w x h x d)

Weight

Specifications:

 ot o e in t e
 ot o e in t e
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TH104 ™ H3-ZA Three-Chip FULL HD Camera Head,
50/60 Hz, IMAGE1 S™ compatible, autoclavable, 
progressive scan, soakable, gas- and plasma-sterilizable, 
with integrated Parfocal oom Lens, focal length
f  15-31 mm (2x), 2 freely programmable camera head
buttons, for use with IMAGE1S™ and IMAGE1 HUB HD/
IMAGE1 HD, S-Technologies only available for IMAGE1S™

e e d

Product no.

Image sensor

Dimensions w x h x d

Weight

Optical interface

Min. sensitivity

Grip mechanism

Cable

Cable length

™ H3-ZA

TH104

3x 1/3" CCD chip

39 x 49 x 100 mm

299 g

integrated Parfocal oom Lens,
f  15-31 mm (2x)

F 1.4/1.17 Lux

standard eyepiece adaptor

non-detachable

300 cm

Specifications:

TH100 ™ H3-Z Three-Chip FULL HD Camera Head,
50/60 Hz, IMAGE1 S™ compatible, progressive scan,
soakable, gas- and plasma-sterilizable, with integrated
Parfocal oom Lens, focal length f  15-31 mm (2x),
2 freely programmable camera head buttons,
for use with IMAGE1S™ and IMAGE1 HUB HD/IMAGE1 HD, 
S-Technologies only available for IMAGE1S™

e e d

Product no.

Image sensor

Dimensions w x h x d

Weight

Optical interface

Min. sensitivity

Grip mechanism

Cable

Cable length

™ H3-Z

TH100

3x 1/3" CCD chip

39 x 49 x 114 mm

270 g

integrated Parfocal oom Lens,
f  15-31 mm (2x)

F 1.4/1.17 Lux

standard eyepiece adaptor

non-detachable

300 cm

Specifications:

o e it ™ e te
® Module TC200EN, ™ H3-LINK Module TC300

nd it e ont o nit

™ Camera Heads
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™ RUBINA® e no o o o e en e in
ed on t e ™ camera platform

ndo o Accessories for
ndo o

Wide-Screen 
Monitor

TM350  (32 ) onito    or   TM450  (55 ) onito

TM003  3D Polarization Glasses

Item required for 3D endoscopy
with TIPCAM® ®

Camera
Control Unit
connect 
module

TC201  ® II

Camera
Control Unit
link module

TC304  ™    

Camera Head

TH121 ™ ®

Telescopes

26003ARA/26003BRA/26003FRA/26003FREA

26046ARA/26046BRA/26046FRA

HOPKINS® RUBINA® NIR/ICG 
Telescopes

26606ACA/26606BCA   
TIPCAM® ®

96240726
NIR/ICG Demonstration Card *

20916025AGA

VITOM® II NIR/ICG Telescope 0°

Cold Light 
Fountain

TL400 POWER LED RUBINA® UF101 One-Pedal Footswitch *

Light Cable

495NCSC/495NAC/495TIP   Fiber Optic Light Cable    Optional accessory.
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™ RUBINA® e no o o o e en e in
ed on t e ™ camera platform

�

�

�

�

� ™ Camera Platform
� Modular architecture
� Native 4K resolution and natural color rendering
� S-Technologies in white light and in combination with the Overlay modes 
� Integrated unit communication via KS HIVE®

� Cold Light Fountain POWER LED RUBINA®

� Laser-free LED light source for white light and NIR/ICG
� Durability and constant light intensity
� New NIR/ICG Modes (Overlay, Intensity Map, Monochromatic)
� Excitation of ICG and autofluorescence in the near infrared range
� Control via touch display, footswitch or camera head buttons

� ™ ® Camera Head and HOPKINS® NIR/ICG Telescopes
� 2-chip camera head for standard white light and NIR/ICG
� Native 4K resolution with natural color rendering
� Expanded portfolio: New and optimized NIR/ICG telescopes

� TIPCAM®   ® Videoendoscope
� Autoclavable 3D/2D videoendoscopes
� 3D technology in 4K
� 3D image quality improved over the previous model
� Automatic horizon control

It is recommended to check the suitability of the product for the intended purpose prior to use.
Not all products listed in this document are certified according to Directive 93/42/EEC or Regulation 2017/745/EU on medical devices. For this reason, some products that require 

certification according to this directive/regulation may not be available in these countries.
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Documentation
AIDA® – Exceptional documentation

The name AIDA® stands for the comprehensive 
implementation of all documentation requirements arising 
in surgical procedures: A tailored solution that flexibly 
adapts to the needs of every specialty and thereby allows 
for the greatest degree of customization. 

This customization is achieved in accordance with existing 
clinical standards to guarantee a reliable and safe solution. 
Proven functionalities merge with the latest trends and 
developments in medicine to create a completely new 
documentation experience – AIDA®.

AIDA® seamlessly integrates into existing infrastructures 
and exchanges data with other systems using common 
standard interfaces.

WD300-EN    AIDA®,Documentation System Set,
for recording still images and videos,
dual channel up to FULL HD, 4K, 2D/3D,
power supply 100-240 VAC, 50/60 Hz

  including:
  AIDA®

i i one e o d  with US English
character set, with touchpad

WD350-EN   AIDA® with SMARTSCREEN®,
Documentation System Set, for recording still 
images and videos, dual channel up to 4K, 
2D/3D,
power supply 100-240 VAC, 50/60 Hz

  including:
  AIDA®

™ SMARTSCREEN®

i i one e o d with US English
character set, with touchpad

 Please specify the language code when placing your order.
Available in English (EN), German (DE), Spanish (ES),
French (FR), Italian (IT), Portuguese (PT) and Russian (RU).



315State-of-the-Art Hysteroscopic Approaches to Pathologies of the Genital Tract

o o o iented e

Patient

The procedure data input can be 
performed manually or via a DICOM 
worklist.

Checklist

You have the option of digitizing a wide 
range of OR safety checklists.

Record

Still images and video sequences can be 
recorded in FULL HD, 4K and 3D quality.

Edit

Simple adjustments to recorded still 
images and videos can be very rapidly 
completed with the Edit module. 

Complete

A procedure can be completed with just 
one click. The Intelligent Export Manager 
(IEM) allows the automatic transmission 
of all data to configured storage locations 
in the background.

Reference

Allows you direct and easy access to 
previously recorded data at all times.
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SCENARA®

Data Management

Documentation of endoscopic examinations and surgical
procedures has become part of the standard protocol 
employed in many hospitals and practices today. It requires 
the team members to cope with an increasingly complex digital 
environment and to handle large volumes of data. Continuous 
advancements in medical science and technology have resulted 
in a growing need for, and interest in solutions which facilitate 
the transfer and management of data. Data records must be 
stored in a clearly structured manner to make them readily 
accessible when needed later, such as for instance for patient 
follow-up or for studies and research. Apart from that, medical 
professionals are always interested in simplified processes, 
increased efficiency, and patient satisfaction. 

SCENARA® offers a new, platform-independent and modular
software solution that meets these requirements and 
currently consists of two modules.

Functions and Capabilities:

SCENARA®

Image and video data storage and management.
 Endoscopic data from various systems at a central 
location with fast and mobile data access.

SCENARA®

Centralized communication interface.
 Interoperability between documentation solutions from 
KARL STOR  and other information and archiving 
systems already existing at the institution.

SCENARA® nd ®

 Scalable solutions for facilities of all sizes.
 Software updates and upgrades.
 Service contract for software maintenance, troubleshooting 
and software updates without additional costs.
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Fiber Optic Light Cable

495NTA Fiber Optic Light Cable, 
with straight connector, 
diameter 2.5 mm, length 230 cm

495NL Same, diameter 3.5 mm

Cold Light Fountain POWER LED 300 SCB

Cold Light Fountain POWER LED 300 SCB

TL300 Cold Light Fountain POWER LED 300
with integrated KARL STOR -SCB,
high-performance LED module and
one KARL STOR  light outlet,
power supply:
100 -240 VAC, 50/60 Hz
including:
Mains Cord

20161401-1 Cold Light Fountain POWER
with integrated KARL STOR -SCB, high-
performance LED and one KARL STOR  light 
outlet, power supply 110-240 VAC, 50/60 Hz
including:

400A Mains Cord
20090170SCB Connecting Cable
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HAMOU® ENDOMAT® with KARL STORZ SCB
tion nd i tion te

26331101-1 HAMOU® ENDOMAT® SCB,
power supply 100-240 VAC, 50/60 Hz
including:
Mains Cord
5x HYST Tubing Set, for single use
5x LAP Tubing Set, for single use
SCB Connecting Cable, length 100 cm
VACUsafe Promotion Pack Suction, 2 l

e t to t e to e i tion e ifi
requirements, additional accessories must be
o de ed e te
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ENDOMAT® SELECT SCB
o e tion i tion te
e o ended te onfi tion

UP210 ENDOMAT® SELECT SCB
with integrated KARL STOR -SCB module,
suction and irrigation pump,
power supply 100-240 VAC, 50/60 Hz
including:
Mains Cord

UP601 e o t e, License for selection of
“LAP“, “THOR“ and “PROCTO“ procedures

UP602 te o o o t e
License for selection of “HYS“ procedure

UP603 IBS® Shaver, Software,
License for selection of IBS® Shaver“ procedure

UP610 Advanced Package Software, License,
extends the functions of installed software packages,
for use with ENDOMAT® SELECT UP 210

� SCB model with connections to the KARL STORZ
o ni tion

� Upgradeable via Ethernet interface

Special Features:
� to e e e o e ted o e

te o tion i i tion
� Activation via footswitch of UNIDRIVE® S III

oto te
� nte di i in i tion o ined it e

iend inte e nd on enient nd in o
accessories

305 mm x 110 mm x 260 mm 

4,7 kg

IEC 601-1, CE acc. to MDD

Specifications:

HYS Procedure:
(Pressure-regulated)

IBS® Procedure:
(Suction)

LAP Procedure:
(Flow-regulated)

- Pressure Max. 150 mmHg
- Flow 200/400/600 ml/min

- Suction Max. 300 ml/min

- Flow Max. 3500 ml/min
- Pressure 100/300/500 mmHg

Dimensions w x h x d

Weight

Certified to

305 mm x 110 mm x 260 mm 

4.7 kg

IEC 601-1, CE acc. to MDD

e o ended o tion e o

031523-10 Tubing Set, Irrigation, PC, for single use,
sterile, package of 10

031524-10 Tubing Set, Irrigation, FC, for single use,
sterile, package of 10

030647-10 Tubing Set, Suction, DS, for single use
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UNIDRIVE® S III SCB
e o ended te onfi tion

267010 01-1 UNIDRIVE® S III SCB,
power supply 100-120/230-240 VAC, 50/60 Hz
including:
Mains Cord
One-Pedal Footswitch, two-stage,
with proportional function and pump switch function
SCB Connecting Cable, length 100 cm

Special Features:
� ontin o i e e o tion n e
� Maximum number of revolutions can be preset
� Processor controlled number of revolutions

and motor torque
� Automatic handpiece recognition
� Integrated control connection for KARL STORZ

te in o in tion ode

� For use with:
– DRILLCUT-X® II Shaver Handpiece

� With connections to the KARL STORZ
o ni tion

o e it nd nt te ine e ®)

Specifications:

Operation mode

Max. rotation

Power supply

oscillating (shaver)

40,000 (rpm)

100-120/230-240 VAC, 50/60 Hz

Dimensions
w x h x d

Weight

Certified to

305 x 165 x 233 mm

6.1 kg

IEC 601-1, CE acc. to MDD
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UH400 AUTOCON® i nd
it o t e tifi tion et

with KARL STOR -SCB CONTROL NEO,
power supply 220-240 VAC, 50/60 Hz,
HF connecting sockets unipolar: 2 x 3-pin US type,
5 mm connector KARL STOR /Erbe VIO,
2 x 4 mm connector (via footswitch), BOVIE (via foot-
switch) bipolar: 2 x 2-pin US type (28.58),
3x KARL STOR /Erbe VIO, neutral electrode 2-pole.
System requirements: SCB-RUI Software
Release 20090001-46 or higher
including:
Mains Cord

UH400E Same, with CE certification,
power supply 220-240 VAC, 50/60 Hz

Please note: UH400 is not available for sale in the U.S.A.

AUTOCON® i nd
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UG540 Monitor Swivel Arm, 
height and side adjustable,
can be turned to the left or the right side,
swivel range 180 , overhang 780 mm,
overhang from centre 1170 mm,
load capacity max. 15 kg, 
with monitor fixation VESA  5/100,
for use with equipment carts UG xxx

UG540

Equipment Cart

UG220

UG220 Equipment Cart 
wide, high, rides on 4 antistatic dual wheels
equipped with locking brakes, 3 shelves, 
mains switch on top cover, 
central beam with integrated electrical subdistributors 
with 12 sockets, holder for power supplies, 
potential earth connectors and cable winding
on the outside
Dimensions:
Equipment cart: 830 x 1474 x 730 mm (w x  h x d), 
shelf: 630 x 510 mm (w x d),
caster diameter: 150 mm
including:
Base module, equipment cart, wide
Cover, equipment cart wide
Beam package, equipment cart high
3x Shelf, wide
Drawer unit with lock, wide
2x Equipment rail, long
Camera holder
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Recommended Accessories for Equipment Cart

UG310 Isolation Transformer,
200 V-240 V  2000 VA with 3 special mains sockets, 
expulsion fuses, 3 grounding plugs, 
dimensions 330 x 90 x 495 mm (w x h x d),
for usage with equipment carts UGxxx

UG310

UG410 Earth Leakage Monitor,
200 V-240 V, for mounting at equipment cart, 
control panel dimensions: 44 x 80 x 29 (w x h x d),
for use with isolation transformer UG310

UG410

UG510  Monitor Holding Arm, 
height adjustable, inclinable,
mountable on left or right,
turning radius approx. 320 , overhang 530 mm,
load capacity max. 15 kg, 
monitor fixation VESA 75/100,
for use with equipment carts UGxxx

UG510
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i ent t o t tient te o o
This combination is suitable to be used in the outpatient setting and can be combined with the 
TELE PACK+ and ENDOMAT®

UG803 Subrack for COR Mobile Stand, low, rides on 
4 antistatic dual wheels, with locking brakes, 
low beam module
incl. cable manager and handle,
consisting of:

UG800 Base Module for COR Mobile Stand
UG801 Beam Module for COR Mobile Stand, Small
UG860 Drawer, narrow, for COR mobile stand

UG857 Monitor Module for COR Mobile Stand,
VESA 75/100 monitor mount, load capacity for 
monitor module max. 18 kg

UG854 Stainless Steel Tube for COR Mobile Stand, for 
mounting matching accessories, diameter 25 mm, 
length 400 mm, for use with Top Cover Monitor 
Holder COR Mobile Stand UG811

UG811 Top Cover Monitor Holder, for COR mobile stand

UG803

UG857

UG811

It is recommended to check the suitability of the product for the intended purpose prior to use.
Not all products listed in this document are certified according to Directive 93/42/EEC or Regulation 2017/745/EU on medical devices.
For this reason, some products that require certification according to this directive/regulation may not be available in these countries.
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Notes:
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Voluntary Appeal for Donations to the
“Stiftung St. Franziskus Heiligenbronn”
[St. Francis Foundation, Heiligenbronn, Germany]

DONATE TO CHILDREN WITH SENSORY DISABILITIES
A PERSPECTIVE

Children want to make something of themselves, even if they have sensory 
disabilities, are blind, hearing impaired, or deaf-blind. Unfortunately, these 
children’s disabilities are often severe enough to keep them from attending 
“normal” schools.

The “stiftung st. franziskus heiligenbronn“ is building two new schools for children 
with sensory disabilities to give these boys and girls a future and the opportunity 
to lead a successful life. You can help – with your donation for children with 
sensory disabilities.

KARL STORZ will help, too.

As an ambassador for the fundraising campaign “Wir machen Schule. Machen 
Sie mit!” [We set an example. Get involved!], KARL STORZ is again taking 
social responsibility. We have made it our mission to help children with sensory 
disabilities throughout the German state of Baden-Wuerttemberg, and to 
familiarize our customers and business partners with this fundraising campaign’s 
worthy cause.

Please help support the fundraising campaign
“Wir machen Schule. Machen Sie mit.”
For additional information, go to www.wir-machen-schule-machen-sie-mit.de
www.stiftung-st-franziskus.de/unterstuetzen/jetzt-spenden/?neues-spendenformular-4568/spende
and www.europa.eu/youth/volunteering/organisation/48586_en

For bank transfers from abroad:  IBAN: DE56642500400000540340
SWIFT/BIC-Code: SOLA DE S1 RWL
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