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Important notes:

Medical knowledge is ever changing. As new research and clinical 
 experience broaden our knowledge, changes in treat ment 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 accept ed at the time of publication. However, in view of 
the  possibili ty 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 prepa-
ration of this booklet, warrants that the  information  contained herein 
is in every respect accurate or complete, and they are not responsi-
ble for any errors or omissions or for the results obtained from use 
of such information. The information contained within this booklet 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-re-
viewed medical literature.

Some of the product names, patents, and re gistered designs referred 
to in this booklet 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 pub-
lisher that it is in the public domain.

The use of this booklet as well as any implementation of the informa-
tion 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 med-
ical procedures mentioned within this booklet.

Any legal claims or claims for damages are excluded.

In case any references are made in this booklet to any 3rd party pub-
lication(s) or links to any 3rd party websites are mentioned, it is made 
clear that neither the publisher nor the author or other copyright hold-
ers of this booklet endorse in any way the content of said publication(s) 
and/or web sites referred to or linked from this booklet 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.



5Laparoscopic Repair of Incisional Hernias

Table of Contents

1.0 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6

2.0 Epidemiology of Incisional Hernias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6

3.0 Etiology and Pathogenesis of Incisional Hernias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7

4.0 Conventional Repair Techniques  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8
 4.1 Conventional Repair Techniques without Alloplastic Materials  . . . . . . . . . . . . . . . . . . . . . . . . 8
 4.2  Conventional Repair Techniques with Alloplastic Materials   . . . . . . . . . . . . . . . . . . . . . . . . . 11

5.0 Alloplastic Materials in Incisional Hernia Surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14

6.0 Laparoscopic Repair of Incisional Hernias  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18
 6.1 Technique of Laparoscopic Incisional Hernia Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

7.0 Laparoscopic Repair of Incisional Hernias in Obese Patients . . . . . . . . . . . . . . . . . . . . . . . . . . . .23
 7.1 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

8.0 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24



Laparoscopic Repair of Incisional Hernias6

1.0 Introduction
With an incidence of up to 20%, incisional hernias are 
the most common late postoperative complication 
 following abdominal surgical procedures1. Moreover, a 
 substantial number of these patients (up to 52%) will 
develop a recurrent hernia due to a  variety of causes2. 
Given these high numbers, the  treatment of incisional 
hernias has major socioeconomic  importance.

Incisional hernias may have numerous causes (see 
Chapter 3). The causes may be surgical, relating to 
the technique of abdominal wall closure, or they may 
involve patient-dependent factors. The latter include 
age, nutritional status, underlying disease, coexisting 
diseases, previous operations, and disorders of colla-
gen metabolism1.

The high recurrence rate of incisional hernias (25–52%) 
after conventional suture repairs, has prompted a 
change in incisional hernia surgery, which began with 
the alloplastic technique of Stoppa and Rives in the 
1970s and received further impetus with the first lapa-
roscopic incisional hernia repair by LeBlanc in 1991 2, 3. 

The use of  prosthetic materials to stabilize the 
 abdominal wall has led to a marked decrease in 
 recurrence rates2. Among the various alloplastic 
 techniques that are  available (see Chapter 4), the 
 sublay method has yielded excellent results compared 
with the onlay and inlay techniques4. Placing the mesh 
material beneath the muscular layer of the abdominal 
wall appears to be a crucial factor in lowering the recur-
rence rate32, 45, 55–58, 60, 98.

Conventional alloplastic repair techniques involve con-
siderable dissection of the abdominal wall. This causes 
significant abdominal wall trauma, which appears to 
be responsible for the high rates of wound infection 
and wound complications associated with these tech-
niques.

When an incisional hernia is repaired by the 
 laparoscopic placement of an intraperitoneal mesh, 
there is no need to separate the abdominal wall lay-
ers. This not only reduces trauma to the abdominal wall 
but also lowers the incidence of wound infection. The 
repair is completed by intraperitoneal placement of an 
antiadhesive mesh. 

Moreover, the laparoscopic intraperitoneal mesh 
repair bypasses the original operative site and thus  
avoids direct contact with old foreign material and any 
 persistent cutaneous germs. 

As a result of this development, laparoscopic 
  techniques have been used with increasing frequency 
in recent years for the repair of abdominal wall hernias. 

High-cost implants and suboptimal mesh  materials 
posed a serious initial obstacle to the widespread 
use of laparoscopic incisional hernia repairs. These 
 problems have prompted numerous innovations for 
mesh implants.  

This booklet includes the latest discoveries on the lapa-
roscopic intraperitoneal onlay mesh repair as an effec-
tive addition to the spectrum of abdominal wall hernia 
repairs, including the development of innovative mesh 
implants.

2.0 Epidemiology of Incisional Hernias
Incisional hernias are among the most frequent late 
postoperative complications of abdominal surgery 
that require operative treatment1. The incidence 
rates in published studies range from 4% to 24%6,7. 
The average incidence appears to be in the range of 
5–10%8. Because of these figures, incisional hernias 
have a  significant long-term impact on post operative 
 morbidity. It is estimated that approximately 800,000 
laparotomies are performed annually in Germany alone. 

Approximately 120,000 new incisional hernias develop 
each year, and approximately 100,000 incisional  hernia 
repairs are performed, with an estimated annual cost 
volume of approximately 500 million EUR. This does 
not include the costs incurred by lost job time or occu-
pational disability leading to early  retirement. The socio-
economic costs of incisional hernias are  substantial, 
therefore.
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3.0 Etiology and Pathogenesis of Incisional Hernias
The development of an incisional hernia is a multifacto-
rial process. Basically, it occurs when a disproportion 
arises between the  intra-abdominal  pressure load and 
the strength of the complex  myofascial framework or 
surgically induced scar9. So far, no  single factor has 
been identified, that is sufficient in itself to cause an 
 incisional hernia. Only 25% of incisional hernias develop 
during the first year. The causes of incisional hernias 
fall into two broad categories10: technical aspects of the 
laparotomy closure and biological factors that affect 
scar healing (Table  1).

Absorbable suture materials lose their stability in 4–8 
weeks. The formation of stable scar tissue is  particularly 
important, therefore. The degree of stability produced 
by the scar is a controversial issue11. In experiments 
on animals, from 15% to 50% of the initial abdominal 
wall strength was achieved in 3 weeks12. It  probably 
takes 1–2 years until definitive scar-tissue repair is 
 complete10, 12, 13. Nevertheless, the scar is  competent to 
withstand most ordinary stresses following a  technically 
proficient suture closure.

High suture tension and the development of  necrosis 
may lead to wound infection6. These factors may 
 possibly account for the early postoperative  occurrence 
of an incisional hernia, but they cannot explain its 
 deve lopment at a later date.

Midline laparotomies are associated with the  highest 
risk of incisional hernia7, but in the light of final anal-
ysis, the yielded data is heterogenous90. The fascia 
is supposed to be subjected to particularly strong 
 tensile stresses and pressure loads in the region of the 
upper median plane, which consequently is the most 
frequent site of occurrence. Alternative approaches, 
especially via  transverse  laparotomies, should be 
considered whenever  possible. In many cases, how-
ever, surgeons are  reluctant to  sacrifice the advan-
tages of a rapid,  extendable  midline incision that will 
permit  exploration of the entire  abdomen if needed. 
 Emergency  procedures are  associated with a higher 
risk of incisional hernia  formation7.

In studies of collagen metabolism, some patients who 
developed an incisional hernia several years after 
 laparotomy were found to have a defect in  specific 
 collagen synthesis14,15. The analysis of  extracellular 
matrix  components in patients with incisional  hernias 
has consistently shown an increased proportion 
of immature type III collagen in the skin, fascia, or  

peritoneum, with a corresponding decrease in the ratio 
of collagen types I and III13-17. The  suspicion of a geneti-
cally linked, systemic  connective  tissue  disorder is sup-
ported by finding a decreased expression of MMP-1 
and an increased  expression of MMP-13 in the skin of 
these patients.

A primary defect of scar formation would account for 
the high recurrence rates after repetition of the  initially 
failed procedure and would explain the increased 
 incidence of hernias in patients with collagen disorders. 
It also supports the rationale for changing to alloplastic 
materials in the treatment of incisional hernias9.

The importance of technical factors is reflected in the 
varying incidence of incisional hernias among different 
surgeons, although the differences were not found to 
be statistically significant18.

It is likely that a tight transmuscular suture promotes 
necrosis of the wound margins and leads to a higher 
incidence of incisional hernias19. Moreover, all-layer 
sutures are associated with fewer incisional hernias 
than closure in multiple separate layers, at least in the 
midline region20.

Table 1:  Factors in the etiology and  
pathogenesis of incisional hernias1, 10

Technical factors Biological factors

Suture technique

Suture material

Incision technique

Age, gender 

Wound healing problems

Associated diseases
Obesity, anemia, 

diabetes mellitus, 

cancer, 

renal disease, 

malnutrition

Exogenous agents 
Nicotine use, medications

Collagen disorders

Preoperative medication 
Steroids

Postoperative course 
Infections
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This may be because the wound margins cannot always 
be broadly encompassed in a layered closure21,22. A 
continuous suture is preferred over simple interrupted 
sutures, as it distributes the stresses more evenly along 
the suture line20.  A 4:1 ratio of suture length to wound 
length is recommended for continuous sutures, and the 
stitch interval should not exceed 1 cm7. This results in a 
significantly lower rate of incisional hernias7.

The superiority of nonabsorbable sutures over 
 absorbable sutures for wound closure has not been 

definitely established. In patients with delayed wound 
healing, a history with risk factors, and a  mechanically 
stable absorbable suture line, there is only a 4- to 
8-week period in which there is an increased incidence 
of wound disruption and incisional hernia formation.

In summary, the pathogenesis of incisional hernias 
is a multifactorial process. It is very likely that the 
 coexistence of several adverse factors, including 
 constitutional features, contribute to the development 
of an incisional hernia. 

4.0 Conventional Repair Techniques 
4.1 Conventional Repair Techniques without Alloplastic Materials  

The indication for an incisional hernia repair is based 
on the subjective complaints of the  patient and on 
 impending complications. The most  serious complica-
tion is the incarceration of bowel  tissue in the hernial 
opening, causing a critical reduction of blood flow to 
the entrapped viscera. Impending skin ulceration is 
another consequence of large abdominal hernias. Intes-
tinal organs may protrude from the abdominal cavity 
into the hernia sac, depending on the size of the fascial 
defect, causing adverse mechanical effects as well as 
cosmetic deformity. The defect in the abdominal wall 
inhibits diaphragmatic breathing and causes signifi-
cant limitation of strength and motion. Incarceration is 
an absolute indication for hernia repair. All other cases 
require a preoperative risk  assessment. Returning the 
 herniated tissues to the abdominal  cavity changes 
the position of the diaphragm,  resulting in improved 
lung performance. A risk analysis for  pulmonary 
 compensation capacity should be included in 
 preoperative preparations for an incisional hernia repair. 

Particularly strict criteria should be applied in selecting 
patients with hepatic cirrhosis and ascites for a hernia 
repair. The mortality and morbidity rates are substan-
tially higher in these patients, and the indications for 
operative treatment should be viewed very critically in 
this subgroup23.

The oldest techniques, and those having the  poorest 
long-term results, are conventional suture  techni ques 
for closing the abdominal wall and repairing an 
 incisional hernia. The suture techniques have been 
 repeatedly modified over the years. Ultimately, only the 
initial part of the operation has been standardized. The 
first step in the operation is scar excision, followed by 
the lysis of adhesions.

Thus, this type of incisional hernia repair always 
 includes a relaparotomy. After the lysis of adhesions, 
the scarred fascial margin is excised and the  abdomen 
is closed with an initial row of peritoneal sutures. 
This is  followed by the actual fascial repair. This step 
may involve  duplication of the fascia as in the Mayo 
 technique, or it may involve an edge-to-edge reapprox-
imation of the fascial margins. Suture options include 
interrupted sutures, mattress sutures, double mattress 
sutures, simple interrupted sutures, and continuous 
sutures. A variation is the “swinging-door repair,” which 
may be single (including only the upper fascial layer 
of the rectus sheath) or double (encompassing both 
layers)24. In this technique the fascial layer is incised 
approximately 3–5 cm from the midline and folded over 
to the midline as a flap to reinforce the median closure 
(Fig. 1).

Fig. 1
The swinging-door repair of Farthmann and Mappes24.

1
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Retrospective studies on incisional hernia repairs with 
simple suture techniques are reviewed in Table 2. 
An advantage of these studies is their long follow-up 
 periods ranging from 2 to 7 years. Long follow-ups are 
necessary for an accurate evaluation of the methods. 
Late recurrences after 10 years or more are known 
to occur with inguinal hernia repairs.  Presumably 
the pathophysiology of this process is based on an  
abnormal ratio in the synthesis of collagen types I  
and III.

Although the long-term results of simple suture 
repairs are not convincing, a few indications for these 
 techniques can be derived from the study data. These 
techniques may be appropriate if the hernial opening 
measures less than 3 cm and the patient is undergoing 
an initial repair. Whenever possible, a horizontal repair 
should be done using nonabsorbable, monofilament 
material and a continuous suture line with a 4:1 ratio of 
suture length to wound length25-33.

One alternative to simple suture techniques is the 
 autodermal hernioplasty, in which the old scar is 
used for fascial reinforcement. The necessary skin 
is  mobilized from the old scar as a flap or strip, and 
the subcutaneous tissue is removed. The mobilized 
flap or strip is pretreated for 5 seconds with boiling 
NaCl  solution. This contact is brief enough to protect 
the corium from thermal injury. All cutaneous flora are 
 eradicated by incubating the flap or strip in 96%  alcohol 
for 3  minutes, then washing the flap before use34.

The Lezius repair employs tissue strips that incorpo-
rate portions of the rectus muscle (Fig. 2)35. The strips 
are sutured in the midline at the level of the posterior 
layer of the rectus sheath. The anterior fascial layer  
is dissected off the rectus muscle, and the muscle  
is incised laterally so that the strips can be laced 
through. The Lezius repair. 

2

Langer, 1985 25  72 7.0  74 31 
Sweden 

Van der Linden, 1988 26  47 3.3 100 55 
Netherlands 

Read, 1989 27 169 5.0  89 25 
USA 

Männinen, 1991 28  57 4.5  92 34 
Finland 

Hesselink, 1993 29 231 2.9  98 36 
Netherlands 

Luijendijk, 1997 30 68        variable  54 
Netherlands 

Paul, 1997 31 111 5.7  84 53 
Germany 

Luijendijk, 2000 94  97 2.2  84 46 
Netherlands 

Table 2:  Long-term results of  
simple conventional suture repairs

Author Year Number Follow-up Recurrence 
  (n) Years   Rate (%) Rate



Laparoscopic Repair of Incisional Hernias10

The strips should overlap at the center and are also 
sutured together at that point. In the Rehn skin-flap 
repair, the skin can be utilized as a biological inlay or 
onlay mesh (Fig. 3 and Fig. 4)36.

This technique is not widely practiced, and there are 
only a few centers that have adequate experience 
with this type of repair. This makes the published data 
all the more remarkable. With acceptable follow-up 
 periods ranging from 2 to 5 years and follow-up rates 
of 84% to 100%, good results have been achieved in 
terms of reported recurrence rates, which range from 
1% to 7.6%37, 38. The recurrence rates vary between 1% 
and 14% (Table 3), indicating better results than those 
obtained with simple suture repairs39–42. The flap and 
strip techniques have three major drawbacks,  however. 
First, surgeons have had very little experience with 
these repairs, which often have only historical  validity. 

 Second, tissue of poor quality is used in the repair. The 
hernia was caused in part by abnormal scar formation 
yielding a relatively fragile mix of collagen types I and 
III, but this same scar tissue is used in the repair. Third, 
these repair techniques correlate with an unacceptably 
high rate of wound healing problems ranging from 6% 
to 29%.

These techniques are most appropriate for larger 
 hernias that cannot be reapproximated with sutures or 
cannot be repaired with alloplastic material because of 
infection.

For completeness, we should mention the  abdominal- 
wall-component separation technique of Ramirez43. 
This technique may be suitable for the plastic repair of 
very large hernias (e.g., following a laparostomy with 
marked lateral deviation of the muscle bellies).

Rehn skin-flap repair using inlay technique.

3

Rehn skin-flap repair using onlay technique.

4

Kozuschek40 1983  105 3  29 3.2

Kranich41 1990  66 4 6 3.2

Watier42 1992 30 2  ? 3.3

Chareton39 1994  25 5  8 12.0

Table 3:  Results of autodermal hernioplasty 

Author Year / Number Follow-up Wound Recurrence 
  years Problems (%) Rate (%)
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4.2  Conventional Repair Techniques with Alloplastic Materials  

The simple suture techniques are marred by poor long-
term results, and the recurrence rates may exceed 
50%. This led in the early 1980s to the introduction 
of alloplastic mesh techniques for incisional hernia 
repairs37.

To date, no randomized prospective cohort studies 
have been conducted on “suture repair versus mesh 
repair of incisional hernias”. The retrospective studies 
published so far have consistently shown better results 
with alloplastic repairs (Table 4). This led the American 
Hernia  Society to establish the mesh repair as the 
standard operative treatment for incisional her-
nias.

The conventional alloplastic options are the inlay, onlay, 
sublay, and open IPOM repairs.

In the inlay technique, the mesh is sutured into the 
defect to obtain a tension-free reconstruction of the 
abdominal wall (Fig. 5). Generally, it is necessary to 
 perform a relaparotomy with lysis of adhesions. A 
great variety of mesh materials have been used, and 
no clear preference has emerged for any one type 
of mesh.  Recurrence rates of up to 44% have been 
described, regardless of the material used44, 46–48.  Thus, 
the inlay  technique has the poorest results of any of the 
mesh repairs (Table 5). Using this technique, the mesh 
is circumferentially attached to the fascial margins 
with continuous sutures. This is a site of  predilection 
for  recurrence as the mesh tears free at its line of 
 attachment to the fascia. The mesh does not overlap 
the fascial margins in the inlay technique.

Alloplastic repair using mesh inlay technique.

5
Liakakos96 1994 Suture repair 53/49  25/8 90/90 
  Polypropylene

Schumpelick45  1996 Suture repair 190/82 33/7 64/64 
  Polypropylene

Koller124 1997 Suture repair 70/26  68/13 24/24 
  PTFE mesh

Luijendijk94 2000 Suture repair  97/87 46/23  26/26 
  Polypropylene

Burger101 2004 Suture repair 97/87 63/32 97/98 
  Polypropylene

Author Year  Technique n Recurrence Follow-up 
    Rate (in %)  (months)

Table 4:  Comparison of suture and mesh 
techniques in incisional hernia repairs

PP (polypropylene); ePTFE (expanded polytetrafluoroethylene).

Author / Year n Material Follow-up Recurrence Rate 

Table 5:  Results of hernia repairs  
with inlay mesh

Ambrosiani, 199448 83 ePTFE > 12 month 42%
Anthony, 2000 125 29 PP    44 month 29%
de Vries, 
Reilingh, 2004 46 23 PP    33 month 44%
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The onlay technique was introduced by Chevrel49. Like 
the inlay technique, this procedure requires a relaparo-
tomy and lysis of adhesions. The mesh is placed in 
the subcutaneous plane to reinforce the suture repair 
(Fig.  6). The subcutaneous tissue is widely  dissected 
laterally from the anterior  fascial layer of the rectus 
sheath. One disadvantage of this technique is that it 
reduces blood flow to the bradytrophic subcutaneous 
tissue, which is supplied by perforator vessels from 
muscular branches of the abdominal muscles. 

All types of mesh have been used in onlay repairs. 
Meshes made of ePTFE have shown problems with 
subcutaneous seroma formation, which is less pro-
nounced with other mesh materials. Overlapping the 
scar at least 3 cm on all sides provides a stability that 
results in a strong repair. Another drawback of this 
method is the large raw surfaces that are created (see 
above), and wound infection rates as high as 27.7% 
have been reported50. The subcutaneous placement of 
the mesh may cause a painful or uncomfortable corset 
sensation in some patients, but this complication may 
be largely preventable by using different types of mesh 
(see Chap. 5)44, 50–55.

The recurrence rate after onlay repair is significantly 
lower than with the inlay technique (Table 6).

The third method – the sublay technique of mesh 
implantation – is the most widely practiced  alloplastic 
repair (Fig. 7). Introduced by Rives and Stoppa57, 61, 
the sublay technique involves dissection of the retro-
muscular space in front of the posterior fascial layer on 
both sides of the hernia, which then allows the mesh to 
be inserted and fixed to this layer with sutures. In cases 
where the peritoneum and posterior fascial layer can be 
completely preserved, it is safe to use a polypropylene 
or polyester mesh.

Diagrammatic representation of the onlay technique for hernia 
repair.

6

Diagrammatic representation of the sublay technique for hernia 
repair.

7

Molloy50 50 Marlex 4 100 0 26 8.0
Kennedy51 40 Gore-Tex 4 84 2.5 5 2.5
Liakakos96 49 Marlex 8 98 0 4 8.0
Küng52 47 Marlex 6 83 0   ? 13.3
Vestweber53 36 Prolene 3 86 2.7 27.7   5.5
Leber126 118 Marlex 6.7 88 0   7  14.8 

Author n Material Follow-up Morta- Results             (%) 
   Years Rate lity Wound  Recurrence 
     infection

Table 6:  Results of hernia repairs  
with onlay mesh
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Contact with the bowel should be avoided when these 
meshes are used to help prevent the occurence of long-
term fistula formation to bowel or bladder. The sublay 
technique is completely tension-free because  after clo-
sure in the midline, the supportive layers of the abdomi-
nal wall act as a sturdy abutment. In terms of recurrence 
rates, it has yielded the best results of any of the inci-
sional hernia mesh repairs, with an average recurrence 
rate between 5% and 10%45,56,58-60 (Table   7). On the other 
hand, this technique has been associated with wound 
infection rates as high as 29%. When  polypropylene or 
other meshes besides ePTFE are used, it is not strictly 
necessary to remove the mesh4, 32, 45, 55–60, 62–64. This is 
not true with ePTFE meshes, which should always be 
removed in cases of infection.

The recurrences were described as occurring at the 
upper and lower edges of the mesh. The entire scar 
had not been covered with mesh during the initial 
repair. Laparoscopic inspection permits a complete 
and accurate assessment of the scar. At this time, it 
is not uncommon to find a “Swiss cheese” pattern of 
small hernias permeating the upper or lower segment 
of the scar. The concept of the “fatty triangle” has been 
adopted in the literature as a means of preventing a 
recurrence at the upper and lower ends of the scar65 
(Figs.  8a, b).

In 1999, Kubo developed a special sublay repair 
 technique called rectus banding91, 92. In this  technique 
the rectus abdominis muscle is partially encircled with 
2-cm-wide Prolene strips placed at 2-cm intervals in 
the sublay position (Figs. 8a, b). The historic al origin 
of this technique is the skin-graft repair of Lezius. The 
goal is to achieve a simple and cost-effective repair 
with secure mesh fixation. Employing this technique, 
the mesh strips eliminate the painful abdominal-wall 
stiffening that may occur with heavyweight or mid-
weight meshes. Hernia recurrence between the mesh 
strips, according to the authors, has not proven to be a 
 significant  problem on long-term follow-up.

Diagrammatic representation of the operative site.

8a

Abdominal cross section showing the position of the Prolene mesh 
strip.

8b

Adloff56 130 Mersilene    36  5 
McLahan57 106 PP    24 3.5
Amid58 75 Marlex      ? 1 
Schumpelick45 82  Marlex     > 60  7 
Sugerman98 98 Marlex >18 4 
Ladurner55 52 PP    6–33   2
Petersen60 50 Goretex/PP 18 10
Bencini32 49 PP 18 6.0 

Table 7:  Results of hernia repairs  
with sublay mesh

Author n Material Follow-up (%) 
   (months) Recurrence
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The open intraperitoneal onlay mesh technique (open 
IPOM) (Figs. 9a, b) is an open surgery variant of the 
sublay method. If the posterior layer of the rectus 
sheath or the peritoneum is found to be deficient, it will 
be necessary to place the mesh on the bowel beneath 
the posterior rectus sheath and  peritoneum. “Onlay” 
in this case means that the mesh is placed directly on 
the bowel and not on the rectus sheath. The drawback 
of this method is that it limits the selection of mesh 
materials that can be safely placed in contact with 
the bowel. At present, only special meshes with anti-

adhesive barrier can be safely used without a long-term 
risk of enteric fistula formation66. The results appear to 
be comparable to those of sublay repairs.
In summary, the alloplastic repair of incisional  hernias 
has led to a significant decline in recurrence rates. 
The main disadvantages of mesh repairs are the high 
 incidence of wound infection and the difficulty of plac-
ing the sublay mesh in the “fatty triangle” (epigastrium 
and suprapubic region).

5.0 Alloplastic Materials in Incisional Hernia Surgery
The use of alloplastic mesh materials in abdominal 
 hernia repairs has significantly reduced the incidence 
of recurrent hernias93, 94, 95. Several studies have shown 
that the risk of a recurrent hernia following an  alloplastic 
mesh repair is markedly lower than after a non-mesh 
repair34, 96, 94, 45, 64, 61, 95.
The development of new, complex tissue materials is 
continuing. 

The goal is to develop an optimum mesh structure and 
weight, whose ideal properties are shown in Table 8.

 

.

Open intraperitoneal onlay mesh (open IPOM) technique.

9a 9b

Table 8:  Ideal properties of  
an alloplastic mesh97, 69

Chemically inert Some flexibility

Sterilizable Mild 
foreign-body reaction

Stable on  
tissue contact

Nonallergenic

Good mechanical 
strength and stability

Noncarcinogenic
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Large pores are also essential in combating mesh 
 infections. The host tissues can mount an effective 
response only if the pores are permeable for host 
 granulocytes (10–15 μm).

This problem is also reflected in the structure of the 
mesh, where monofilaments or dual filaments create a 
large- or small-pore mesh architecture compared with 
multifilaments or expanded polytetrafluoroethylene 
(ePTFE) with micropores.

Most mesh implants today are made from synthetic 
materials. In principle, synthetic mesh materials can be 
divided into absorbable and nonabsorbable products. 
While large-pore polypropylene or polyester meshes 
are used in inlay, onlay, and sublay repairs, compos-
ite meshes – instead of pure polytetrafluoroethylene 
(ePTFE) meshes – are increasingly being developed for 
IPOM repairs. 

Composite meshes are designed to allow direct con-
tact between the mesh and bowel in the IPOM tech-
nique. A major drawback of these meshes in the past 
has been high material costs, which – prior to introduc-
tion of the “special expenses rule” in Germany – limited 
the widespread use of laparoscopic techniques.

At present, three product strategies are being pursued 
in the development of synthetic mesh implants:

1.  Composite meshes with nonabsorbable 
 functional surfaces

2.  Composite meshes with an absorbable 
 functional surface on one side

3. Layered meshes

The table below lists the specific requirements that a 
mesh implant must satisfy for an IPOM repair:

Requirements of an ideal alloplastic mesh 
implant69, 97, 98

l Biocompatability
l  Ready-made material that can be tailored to the 

individual defect
l  Good handling, good compatibility with current 

fixation techniques
l  No adhesion formation between the mesh and 

bowel
l  Rapid mesh ingrowth at the side facing the 

 periteoneum
l   Dynamometric properties that can adapt to the 

physiology of the abdominal wall
l  Long-term stability of mechanical properties 

(minimal stiffening, shrinkage, and degradation 
of the mesh)

Further progress is needed in solving known 
 problems related to mesh properties:
l Induction of chronic inflammation
l Mesh behavior in response to infection
l   Susceptibility to shrinkage / increased scar 

 formation
l  Postoperative complaints (foreign-body sensation)
l Adhesions and fistula formation.

Mesh studies in recent years have shown that reducing 
the amount of material in the mesh results in greater 
elasticity of the induced scar plate. In the case of poly-
propylene (PP), a direct correlation exists between the 
amount of material implanted and the foreign-body 
reaction that is induced. This discovery has largely 
eliminated the problem of a “stiff abdomen” that initially 
occurred in mesh repairs of incisional hernias.

Large-pore meshes have scientifically proven advan-
tages. They avoid the dreaded “bridging effect” (in 
PP structures with a pore size < 1 mm), which would 
 prevent peritonealization of the mesh (Fig. 10).

Examples of different pore sizes in synthetic meshes.

10
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1.  Composite meshes with  
nonabsorbable functional surfaces

Meshes (examples) 
l    DualMesh® (Gore®): ePTFE with a small-pore 

visceral surface and a coarse-textured fascial 
 surface

l    TiMESH® (GfE): titanium-coated PP
 

Most experience to date with intraperitoneal mesh 
placement has been reported for the material ePTFE 
(Figs. 11a, b). Even studies in large series of patients 

have shown minimal adhesion formation and absence 
of fistula formation with this material87, 99. Among the 
known disadvantages are circumscribed integration of 
the membrane structure into the abdominal wall and a 
tendency for the implant to undergo shrinkage.
This material can be combined with PP on the fascial 
side to optimize integration of the mesh and to reduce 
its susceptibility to shrinkage100, 101.
Coating the polypropylene mesh with titanium to 
lower surface tension has reduced implant shrinkage 
in experimental animals and resulted in less adhesion 
 formation compared with ePTFE100.

2.  Composite meshes with an  
absorbable functional surface on one side

Meshes (examples)
l  Parietex™ Composite (Covidien): polypropylene 

with a hydrogel coating on one side (polyethylene 
glycol + glycerol)

l  Sepramesh™ (C.R. Bard Inc.) Ventralight™ ST Mesh 
– Polypropylene with hydrogel coating on one side 
(disaccharide N-acetylglucosamine glucuronic 
acid + carboxymethylcellulose)

l  Proceed™ (Ethicon) – Polypropylene with poly-
dioxanone (PDS) coating and a layer of oxidized 
regenerated cellulose (ORC) fabric.

l  C-QUR Edge™ (Atrium): polypropylene with an 
omega 3 oil coating

In this principle the polypropylene base material is 
coated on one side with a closed, absorbable film that 
is designed to prevent bowel adhesions during the 
 initial phase of mesh integration. As this  protective layer 
is absorbed, the polypropylene undergoes a simulta n-
eous peritonealization102. 

Numerous animal studies have been done to test the 
desired properties of mesh implants. The presence 
of a coating was found to reduce the formation of 
bowel adhesions compared with uncoated polypro-
pylene103–109. In a rat model, it could be demonstrated 
that polypropylene meshes with a hydrogel coating 
showed markedly improved antiadhesive properties. 
Film-coated PP meshes were also found to undergo 
less shrinkage than uncoated counterparts.

The initial impermeability of the coating is cited as a 
disadvantage with regard to seroma formation102.

Gore-Tex DualMesh® is composed of ePTFE and has two functional 
surfaces.

11a

Ventralight™ ST Mesh with Sepra® adhesion barrier (C.R. Bard Inc.) 
following intraabdominal placement.

11b
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Sample products:
l  Surgisis® Biodesign (Cook Biotech): collagen 

membrane derived from the submucosa of  
porcine intestine

l  Tutomesh (Tutoplast): collagen membrane  derived 
from bovine pericardium

l  CollaMend (C.R. Bard Inc.): collagen membrane 
 derived from porcine collagen

l  AlloDerm (LifeCell Corporation, U.S.): collagen 
membrane derived from homologous human skin

l  Permacol (Tissue Science Laboratories): collagen 
membrane derived from porcine skin collagen

3. Layered mesh

Mesh (example) 
l  DynaMesh® (FEG Textiltechnik GmbH, Germany) – 

a dual-layer composite made of polyvinylidene 
 fluoride (PVDF)-coated polypro pylene (PP)

The two-layered structure of the mesh implant consists 
of PVDF monofilament on the side facing the bowel 
and polypropylene on the fascial side. The implant has 
a purely textile, open-pore structure.

Animal studies have shown mild inflammation and 
less shrinkage compared with conventional mesh 
implants110, 111.

Besides these strategies for mesh implant designs, 
there are other developments that still have minor 
clinic al significance at the present time. 

For example, meshes impregnated with antimicro-
bial agents (ePTFE with chlorhexidine and silver 
carbo nate; PVDF + PAAc with gentamicin) have been 
 developed to suppress bacterial colonization after 
mesh implantation112, 113, however clinical data obtained 
through comparative studies demonstrating a clinical 
benefit from the use of this type of mesh implants are 
still lacking.

Biological materials and meshes have also been 
 produced in the form of natural acellular collagen 
membranes with the goal of stimulating self-repair 
processes in the surrounding tissue.

A recent publication found a 20% recurrence rate 
for hernias repaired with decellularized collagen 
 membrane114. Another study showed benefits of using 
this material in infected or potentially infected fields115. 

Adhesion barrier films (e.g., SurgiWrap™ from MAST 
Biosurgery Inc., USA) have also been developed to 
reduce adhesion formation. However, animal studies 
have not shown these films to be advantageous when 
combined with a coated mesh implant116.
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6.0 Laparoscopic Repair of Incisional Hernias 
The method of laparoscopic incisional hernia repair was 
developed in the early 1990s. The first report,  published 
in 1993, described a ventral abdominal hernia that was 
repaired entirely by the laparoscopic implantation of an 
intraperitoneal mesh81. The laparoscopic intraperito-
neal onlay mesh (IPOM) technique and mesh  materials 
were developed further in subsequent years, and there 
have been numerous reports on the successful use of 
the IPOM technique even for large hernial openings, in 
obese (BMI > 30) and morbidly obese patients (BMI > 
40), and in elderly patients17, 18, 117, 118. The reduced sur-
gic al trauma and lower rates of infection and  recurrence 
are key advantages of the minimally invasive repair82 
(Table 9).

In a laparoscopic intraperitoneal mesh repair, it is 
unnecessary to separate the layers of the abdominal 
wall. This results in less abdominal wall trauma without 
disruption of abdominal wall nerve supply, and a lower 
incidence of wound infection119, 120. It is essential to per-
form a careful and complete laparo scopic adhesiolysis 
prior to mesh implantation. A  possible bowel lesion is 
an important decision-making criterion for  further oper-
ative management20. 

Another advantage of the IPOM technique is that it 
bypasses the original field and thus avoids contact with 
old foreign material and any persistent micro-orga-
nisms that may be present80, 82.

For some years, the ePTFE sheet was the only 
acceptable mesh implant for intra-abdominal use. So 
far, ePTFE seemed to be associated with very little 
 adhesion formation71, 85, 4. Most experience to date has 
been reported for this material. In 2003, Heniford et al. 
published the results of 850 laparoscopic ventral hernia 
repairs, 97% of which had been performed with ePTFE 
DualMesh3, 83. 

The range of meshes available for IPOM repairs has 
expanded considerably in recent years and now

includes composite meshes with nonabsorbable func-
tional surfaces, composite meshes with an absorbable 
functional surface on one side, and layered meshes 
composed of many new innovative materials and 
combinations of materials. Meshes made of biolo gical 
 material are currently also available (Chapter 5.0). 
Besides the special requirements of meshes used in 
the IPOM technique, the cost of the implant is also an 
important factor in selecting a mesh for clinical use.

The surgical techniques that are used in laparoscopic 
incisional hernia repairs are comparable to one another 
and mostly differ only in the method of attaching the 
mesh to the anterior abdominal wall. The mesh may 
be attached to the anterior abdominal wall with trans-
fascial sutures, spiral tacks, or a combination of both. 
In a review of the literature, LeBlanc (2007) found that a 
successful repair required a large  overlap of the implant 
(5 cm) over the edges of the hernial opening. This 
appeared to be a more important factor than whether 
or not transfascial sutures were used19, 121. Results of 
prospective  randomized studies are not available.

The details of our preferred operative technique are 
described below.

Heniford87 850 4.7 0.7 1.5
Heniford88 407 3.4 1.0 1.2
Franklin20 384 2.9 0.3  1.3
LeBlanc65 200 6.5  2.0 0
Berger9 150 2.7 1.3 2
Ramshaw82   79 2.5 2.5 2.5

Author Number of Recurrence Infection Enterotomy 
 Patients Rate (%) (%) (%)

Table 9:  Results of laparoscopic  
incisional hernia repairs
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6.1 Technique of Laparoscopic Incisional Hernia Repair 

The surgery is performed under general anesthesia.

The patient is positioned supine. Videoendoscopic 
surgery should be performed in an operating room in 
which the surgeon and assistant can quickly alter the 
direction of the surgery, and thus the viewing angle, 
without awkward repositioning of the monitors.  Multiple 
monitors should be installed (Fig. 12).

Integrated modular operating systems meet this 
 requirement and enable the surgical team to quickly 
adjust surgical parameters from within the sterile field. 
This is particularly important in this type of  operation, 
where unforeseen adhesions may require rapid 
 adjustments in operating direction, patient position, 
intra-abdominal pressure, light intensity, etc. Current 
deve lopments in HD camera heads and high- resolution 
large-format HD video monitors (16:9 aspect ratio) 
offer the surgeon a new level of video image detail that 
 permits extremely precise surgical dissection.

The primary trocar is introduced through a minilaparo-
tomy at some distance from the site of the incisional 
hernia. We consistently place this initial trocar below 
the costal margin in the left upper quadrant of the 
abdomen, because we know from experience that it 
causes the least adhesions (Fig. 13a).

If the hernia is located in this region or if the patient is 
known to have had previous surgery in the left upper 
quadrant, the primary trocar can be placed in the right 
side of the abdomen at least 10 cm from the original 
surgical scar. It is now decided whether CO2 will be 
insufflated through a Veress needle, which is  introduced 
blindly, or through a minilaparotomy followed by the 
placement of the first 11-mm trocar (Fig. 13b). 

Operating room with integrated modular system components, which 
can be controlled and monitored by a touch-screen interface from 
within the sterile field.

12

Normally, an open surgery approach is not required. Access to the 
abdominal cavity is obtained by use of a Veress needle.

13a

The pneumoperitoneum is created through a minilaparotomy.

13b
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The mesh should overlap the fascial margins by 4–5  cm 
on all sides. Corresponding points should be accu-
rately marked on the mesh and on the abdominal wall. 
The other trocar sites – usually a total of 3–4 ports – are 
placed according to hernia location. They should always 
be placed an adequate distance from the fascial defect 
(Fig. 14). The use of a HOPKINS®  rod-lens telescope 
with a 30º viewing angle is  essential. The next step is 
to clear all adhesions from the  anterior  abdominal wall. 
Adhesiolysis is performed with a scissors (usually with-
out electrocautery), but not with an ultrasonic scissors. 
Great care is taken to avoid  therm al and mechanical 
injury to the bowel, and the procedure should be closely 
monitored for possible removal of serosa or iatrogenic 
bowel injuries. CO2 insufflation will place  tension on the 
adhesions, making it easier to identify the plane of the 
dissection (Fig. 15a).

When all  adhesions have 
been removed, the  hernia 
site can be clearly visua-
liz ed from within the abdo-
men (Fig. 15b). In some 
cases, additional smaller 
hernial defects may be 
seen along the course of 
the scar that were pre-
viously undetected by 
clinical examination. This 
underscores the need to 
cover the entire scar with 
mesh122. 

The trocars should be placed an adequate distance from the  fascial 
margin.

14

When carbon dioxide is insufflated, the adhesions usually come 
under tension and the plane of the dissection can be identified.

15a

View of the hernia site upon completion of adhesiolysis. 

15b

View of the abdominal hernia site following dissection.  

15c

Area of herniation, (red). 
Entire area of the scar covered 
by the mesh (blue). 

15d
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Next, the defect is precisely measured and marked on 
the abdominal skin. Extracorporeal anchoring sutures 
are attached to the marked positions (“cardinal points”) 
(Figs. 18a, b; p. 22).

The final objective is to establish a reliable fixation of 
the mesh to the abdominal wall. This, in most cases, 
requires the falciform ligament to be incised in a cran ial 
direction. Provided far caudal location of the hernia, the 
prevesical space (of Retzius) also needs to be included 
in pelvic dissection. This precautionary step provides 
adequate space anterior to the bladder to make sure 
that the mesh can be safely affixed to the adominal 
wall. Given a localized and well-circumscribed hernia, 
i.e., not a definite defect, the gap should be closed 
with an intracorporeal absorbable suture prior to mesh 
implantation (Fig. 17a, b). As a rule, this preemptive 
measure aids in improving the cosmetic outcome and 
appears to diminish the rate of seroma formation.

Accurate measurement of the hernia defect. 

16a

The falciform ligament is incised in a cran ial direction.

16b

Incision carried through the medial umbilical folds during dissection 
of the space of Retzius.

16c

Closure of a well-circumscribed hernia with an absorbable suture.

17a 17b
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Non-absorbable sutures are preplaced outside the 
body – after proper marking of the “cardinal points” on 
the uncoated mesh surface (Fig. 18a, b). 
At this stage of the operation, the implanted mesh is 
under slight tension beneath the abdominal wall, but 
after release of the pneumoperitoneum, the mesh will 

cover the fascial defect free of tension. The operation 
concludes with meticulous closure of the trocar sites. 
The authors routinely apply a stabilizing brace, that 
is worn for about 14 days postoperatively for seroma 
 prophylaxis.

Marking of the “cardinal points” on the mesh and fixation of anchoring sutures. 

18a 18b

Transabdominal passage of the mesh 
through a large-calibre trocar (12–15  mm). 

18c

Once the mesh has been completely unrolled within the abdomen, 
the sutures are brought out through the abdominal wall with a suture 
passer.

19a

Subsequently, the preplaced transfascial sutures are tied and buried 
in the subcutaneous plane.

19b
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7.0 Laparoscopic Repair of Incisional Hernias in Obese Patients 
Obesity is a special risk factor for the development of 
incisional hernias1, 10. One reason for this is the need 
to use larger incisions in obese patients,  leading to 
a higher rate of wound infection, and the greater 
 frequency of comorbidity in this population10, 55.

Open hernia repairs in obese patients have up to a 50% 
recurrence rate due to the greater access trauma and 
the higher incidence of infection55, 89. The laparoscopic 
technique was traditionally considered problematic 
in obese patients due to relatively poor intra-abdom-
inal visualization and limited instrument ranges. The 
 conversion rate was relatively high. In recent years, 
however, experience and instrument modifications 
based on laparoscopic obesity surgery have led to a 
reduction of postlaparoscopic complications in obese 
patients89.

In an observational study by Novitsky et al. (2006) in 
163 patients with incisional hernias and a high body 
mass index (BMI > 38),  conversion to open surgery was 
 necessary in only five of the patients who underwent 
 laparoscopic  hernia repair89. Complications arose in 
12.3% of the  patients: abdominal complaints lasting 
more than 6 months (3.7%), urinary tract infections 
(8.9%),  pulmonary complications (2.5%), mesh infec-
tions (1.2%), one trocar hernia infection, and one infec-

tion with  Clostridium difficile. No deaths occurred. The 
recurrence rate at two years was 5.5%89.

Similar results were reported in a multicenter study by 
Tsereteli et al. (2008) in 134 patients with a BMI > 40 
compared with 767 patients with a BMI < 40. During a 
mean follow-up of 19 months, the recurrence rate was 
8.3% in the obese group versus 2.9% in the nonobese 
group. The conversion rate was slightly lower in the 
obese group (2.3% vs. 2.9%) and the average operat-
ing time was 35 minutes longer.

The authors conclude that laparoscopic incisional 
hernia repair is safe and  feasible in morbidly obese 
patients and is associated with a higher but acceptable 
 recurrence rate123.

Incisional hernia operations in obese patients using 
 laparoscopic technique have several  special   require- 
ments that must be considered. These include open 
creation of the pneumoperitoneum,  meticulous  hemo- 
stasis, the lysis of adhesions without  electrocautery, 
and a larger overlap of the abdominal defect (mesh size 
600–800 cm2)89.

Weight reduction prior to incisional hernia repair is advis-
able and will lower the risk of recurrence. It might also 
be worthwhile to consider a bariatric procedure approxi-
mately 12–18 months before the hernia repair89.

The mesh is definitively attached with absorbable tacks placed at 
2-cm intervals along the mesh margin and along the palpable fascial 
margin employing the “double-crown” technique.

20

A new technique of mesh deployment is offered by C.R. Bard Inc. 
The use of a dedicated inflatable low-profile balloon facilitates a more 
rapid and crease-free positioning even of large-sized meshes and 
obviates the need for preplacement of anchoring sutures. 

21a

21b
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7.1 Conclusions 

The results of the laparoscopic repair of incisional 
 hernias with the aid of a dedicated mesh implant show 
that this technique is a valuable addition to the surgic al 
armamentarium for the treatment of this condition87. 
With regard to tension-free positioning, the outcomes 
of laparoscopic mesh placement correspond to those 
obtained through a dorsal retromuscular mesh repair4, 

88. This type of mesh placement appears to be favor-
able in terms of recurrence prevention and causes 

 considerably less trauma to the abdominal wall. Using 
the laparoscopic technique, it is possible to repair a 
recurrent hernia with minimal trauma even after a pre-
vious conventional surgical approach. As a matter of 
course, patients with severe adhesions (“battlefield 
abdomen”) must be excluded.
A laparoscopic treatment option should be  considered 
by any surgeon faced with the decision-making as to 
which operative procedure be adopted.



25Laparoscopic Repair of Incisional Hernias

27. READ RC, YODER G: Recent trends in the 
management of incisional herniation. Arch Surg 
1989;124:485–488.

28. MANNINEN MJ, LAVONIUS M, PERHONIEMI VJ: 
Results of incisional hernia repair. A retrospective study 
of 172 unselected hernioplasties. 
Eur J Surg 1991;157:29–31.

29. HESSELINK VJ, LUIJENDIJK RW, DE WILT JH, 
HEIDE R, JEEKEL J: An evaluation of risk factors in 
incisional hernia recurrence. Surg Gynecol Obstet 
1993;176:228–234.

30. LUIJENDIJK RW, LEMMEN MH, HOP WC, 
WERELDSMA JC: Incisional hernia recurrence following 
“vest-over-pants” or vertical Mayo repair of primary 
hernias of the midline. World J Surg 1997;21:62–65.

31. PAUL A, KORENKOV M, PETERS S, FISCHER S, 
HOLTHAUSEN U, KOHLER L, EYPASCH E: Mayo 
duplication in treatment of incisional hernia of the 
abdominal wall after conventional laparotomy. Results 
of a retrospective analysis and compari-son with the 
literature. Zentralbl Chir 1997;122:862–870.

32. BENCINI L1, SANCHEZ LJ, BOFFI B, FARSI M, 
SCATIZZI M, MORETTI R: Incisional hernia: repair 
retrospective comparison of laparoscopic and open 
techniques.Surg Endosc. 2003 Oct;17(10):1546-51. 
Epub 2003 Aug 15.

33. READ RC: Milestones in the history of hernia surgery: 
prosthetic repair. Hernia 2004;8:8–14.

34. KORENKOV M, PAUL A, SAUERLAND S, 
NEUGEBAUER E, ARNDT M, CHEVREL JP, 
CORCIONE F, FINGERHUT A, FLAMENT JB, KUX M, 
MATZINGER A, MYRVOLD HE, RATH AM, 
SIMMERMACHER RK: Classification and surgical 
treatment of incisional hernia. Results of an experts‘ 
meeting. Langenbecks Arch Surg 2001;386:65–73.

35. LEZIUS A: The use of the cutis in plastic surgery of 
the joint. Langenbecks Arch Klin Chir Ver Dtsch Z Chir 
1950;264:490–506.

36. BARTHOLD G, WEHRHEIM W: Theory and practice in 
the use of cutis transplantations of E. Rehn. Zentralbl 
Chir 1952;77:705–709.

37. KORENKOV M, EYPASCH E, PAUL A, KOHLER L, 
TROIDL H: Autodermal hernioplasty – a rare and 
unknown technique. Zentralbl Chir 1997;122:871–878.

38. KORENKOV M, SAUERLAND S, ARNDT M, BOGRAD L, 
NEUGEBAUER EA, TROIDL H: Randomized 
clinical trial of suture repair, polypropy-lene mesh or 
 autodermal hernioplasty for incision al hernia. Br J Surg 
2002;89:50–56.

39. CHARETON B, LANDEN S, BARDAXOGLOU E, 
TERBLANCHE J, LAUNOIS B: Lacing technique 
using dermal autografts for the management of large 
incisional hernias. Acta Chir Belg 1994;94:291–294.

40. KOZUSCHEK W, FARAZANDEH F: Zur Behandlung 
monströser Bauchwandhernien. Langenbecks Arch 
Chir 1983;361:329–333.

41. KRANICH H: Behandlung grosser Narben- und 
Bauchwandhernien mit einer Modifikationder 
 Kutislappenplastik nach E. Rehn. Zentralbl Chir 
1990;115:301–309.

42. WATIER E, FERRAND JY, MIARD F, PAILHERET JP: 
Traitement des éventrations de la paroi abdominale par 
la technique du lacage a la peau. A propos de trente 
observations. Ann Chir Plast Esthet 1992;37:443–449.

43. RAMIREZ OM: Abdominoplasty and abdominal wall 
rehabilitation: a comprehensive approach. Plast 
Reconstr Surg 2000;105:425–435.

44. MATHES SJ1, STEINWALD PM, FOSTER RD, 
 HOFFMAN WY, ANTHONY JP: Complex abdominal 
wall reconstruction: a comparison of flap and mesh 
closure Ann Surg. 2000 Oct;232(4):586-96.

45. SCHUMPELICK V, CONZE J, KLINGE U: Preperitoneal 
mesh-plasty in incisional hernia repair. A comparative 
retrospective study of 272 operated incisional hernias. 
Chirurg 1996;67:1028–1035.

46. DE VRIES REILINGH TS1, VAN GELDERE D, 
 LANGENHORST B, DE JONG D, VAN DER WILT GJ, 
VAN GOOR H, BLEICHRODT RP: Repair of large 
midline incisional hernias with polypropylene mesh: 
comparison of three operative techniques, Hernia. 2004 
Feb;8(1):56-9. Epub 2003 Oct 28.

47. BAUER JJ, HARRIS MT, GORFINE SR, KREEL I: 
Rives-Stoppa procedure for repair of large  incisional 
hernias: experience with 57 patients.  
Hernia 2002;6:120–123.

48. AMBROSIANI N1, HARB J, GAVELLI A, HUGUET C: 
[Failure of the treatment of eventrations and 
hernias with the PTFE plate (111 cases)]. Ann Chir. 
1994;48(10):917-20.

49. CHEVREL JP, PEREZ M, LUMBROSO M, MORICE P: 
Recurrent inguinal hernia. Presse Med 1991;20: 
1543–1547.

50. MOLLOY RG, MORAN KT, WALDRON RP, BRADY MP, 
KIRWAN WO: Massive incisional hernia: abdominal 
wall replacement with Marlex mesh. Br J Surg 
1991;78:242–244.

51. KENNEDY GM, MATYAS JA: Use of expanded 
 polytetrafluoroethylene in the repair of the difficult 
hernia. Am J Surg 1994;168:304–306.

52. KUNG C, HERZOG U, SCHUPPISSER JP, 
ACKERMANN C, TONDELLI P: Abdominal cicatricial 
hernia – results of various surgical techniques]. Swiss 
Surg 1995;274–278.

53. VESTWEBER KH, LEPIQUE F, HAAF F, HORATZ M, 
RINK A: Mesh-plasty for recurrent abdominal wall 
hernias – results. Zentralbl Chir 1997;122:885–888.

54. CHEVREL JP: Inguinal, crural, umbilical hernias. 
Physiopathology, diagnosis, complications, treatment. 
Rev Prat 1996;46:1015–1023.

55. LADURNER R1, TRUPKA A, SCHMIDBAUER S, 
 HALLFELDT K: The use of an underlay polypropylene 
mesh in complicated incisional hernias: sucessful 
French surgical technique, Minerva Chir. 2001 
Feb;56(1):111-7.

56. ADLOFF M, ARNAUD JP: Surgical management of 
large incisional hernias by an intraperitoneal Mersilene 
mesh and an aponeurotic graft. Surg Gynecol Obstet 
1987;165:204–206.

57. MCLANAHAN D1, KING LT, WEEMS C, NOVOTNEY M, 
GIBSON K: Retrorectus prosthetic mesh repair 
of midline abdominal hernia. Am J Surg. 1997 
May;173(5):445-9.

58. AMID PK, LICHTENSTEIN IL: Retromuscular alloplasty 
of large scar hernias: a simple staple attachment 
technique. Chirurg 1996;67:648–652.



Laparoscopic Repair of Incisional Hernias26

59. SUGERMAN HJ, KELLUM JM, JR. REINES HD, 
DEMARIA EJ, NEWSOME HH, LOWRY JW: Greater risk 
of incisional hernia with morbidly obese than steroid-
dependent patients and low recurrence with prefascial 
polypropylene mesh. Am J Surg 1996;171:80–84.

60. PETERSEN S, HENKE G, FREITAG M, HELLMICH G, 
LUDWIG K: Experiences with reconstruction of large 
abdominal wall cicatricial hernias using  Stoppa-Rives 
pre-peritoneal mesh-plasty. Zentralbl Chir 
2000;125:152–156.

61. STOPPA R, MOUNGAR F: Hernia surgery today. G Chir 
1992;13:517–525.

62. RAMSHAW BJ, ESARTIA P, SCHWAB J, MASON EM, 
WILSON RA, DUNCAN TD, MILLER J, LUCAS GW, 
PROMES J: Comparison of laparoscopic and open 
ventral herniorrhaphy. Am Surg 1999;65:827–831.

63. SCHUMPELICK V, KLINGE U, WELTY G, 
 KLOSTERHALFEN B: Meshes within the abdominal 
wall. Chirurg 1999;70:876–887.

64. SCHUMPELICK V, KLINGE U: Prosthetic implants for 
hernia repair. Br J Surg 2003;90:1457–1458.

65. CONZE J, PRESCHER A, KLINGE U, SAKLAK M, 
SCHUMPELICK V: Pitfalls in retromuscular mesh 
repair for incisional hernia: the importance of the “fatty 
triangle”. Hernia 2004;8:255–259.

66. LeBLANC K: Prosthetic Biomaterials in the Laparo-
scopic Repair of Incisional and Ventral Hernias. In: 
Morales-Conde S, ed. Laparoscopic Ventral Hernia 
Repair. Paris,Berlin: Springer, 2002:139–159.

67. LeBLANC KA1, WHITAKER JM, BELLANGER DE, 
RHYNES VK: Laparoscopic incisional and ventral 
hernioplasty: lessons learned from 200 patients. Hernia. 
2003 Sep;7(3):118-24. Epub 2003 Mar 21.

68. VRIJLAND WW, JEEKEL J: Prosthetic mesh repair 
should be used for any defect in the abdominal wall. 
Curr Med Res Opin 2003;19:1–3.

69. ROSCH R, JUNGE K, STUMPF M, KLINGE U, 
 SCHUMPELICK V, KLOSTERHALFEN B: Welche 
Anforderungen sollte ein ideales Netz erfüllen? 
Chir Gastroenterol 2003;19:7–11.

70. KLOSTERHALFEN B, KLINGE U, HENZE U, 
 BHARDWAJ R, CONZE J, SCHUMPELICK V: 
Morphologic correlation of functional abdominal wall 
mechanics after mesh implantation. Langenbecks Arch 
Chir 1997;382:87–94.

71. VRIJLAND WW, BONTHUIS F, STEYERBERG EW, 
MARQUET RL, JEEKEL J, BONJER HJ: Peritoneal 
adhesions to prosthetic materials: choice of mesh for 
incisional hernia repair. Surg Endosc 2000;14:960–963.

72. VRIJLAND WW, JEEKEL J, VAN GELDORP HJ, 
SWANK DJ, BONJER HJ: Abdominal adhesions: 
intestinal obstruction, pain, and infertility. Surg Endosc 
2003;17:1017–1022. 

73. VRIJLAND WW, BONTHUIS F, STEYERBERG EW, 
MARQUET RL, JEEKEL J, BONJER HJ: Peritoneal 
adhesions to prosthetic materials.Choice of mesh 
for incisional hernia repair. In Process Cita-tion. Surg 
Endosc 2000;14:960–963.

74. LeBLANC K: Two phase In vivo Comparison Studies 
of the Tissue Response to Polypropylene, Polyester, 
and Expanded Polytetrafluoroethylene Graft Used 
in the Repair of Abdominal Wall Defects. In: Truetner 
KH, Schumpelick V, eds. Peritoneal Adhesions. Berlin, 
Heidelberg: Springer-Verlag, 1997:352–362.

75. KLOSTERHALFEN B, KLINGE U, SCHUMPELICK V: 
Functional and morphological evaluation of different 
polypropylene-mesh modifications for abdominal wall 
repair. Biomaterials 1998;19:2235–2246.

76. LeBLANC KA, BOOTH WV. Avoiding complications with 
laparoscopic herniorrhaphy. Surg Laparosc Endosc 
1993;3:420–424.

77. BERGER D, BIENTZLE M, MULLER A: Laparoscopic 
repair of incisional hernias. Chirurg 2002;73:905–908.

78. KOEHLER RH, BEGOS D, BERGER D, CAREY S, 
LeBLANC K, PARK A, RAMSHAW B, SMOOT R, 
VOELLER G: Minimal adhesions to ePTFE mesh after 
laparoscopic ventral incisional hernia repair: reoperative 
findings in 65 cases. Zentralbl Chir 2003;128:625–630.

79. VERBO A, PETITO L, PEDRETTI G, LURATI M, 
D´ALBA P, COCO C: Use of a new type of PTFE mesh 
in laparoscopic incisional hernia repair: the continuing 
evolution of technique and surgical expertise. Int Surg 
2004;89:27–31.

80. KOEHLER RH, BEGOS D, BERGER D, CAREY S, 
LeBlANC K, PARK A, RAMSHAW B, SMOOT R, 
VOELLER G: Minimal adhesions to ePTFE mesh after 
laparoscopic ventral incisional hernia repair: reoperative 
findings in 65 cases. Zentralbl Chir 2003;128:625–630.

81. LeBLANC KA, BOOTH WV: Laparoscopic repair 
of incisional abdominal hernias using expanded 
 polytetrafluoroethylene: preliminary findings. Surg 
Laparosc Endosc 1993;3:39–41.

82. HENIFORD BT, PARK A, RAMSHAW BJ, VOELLER G: 
Laparoscopic ventral and incisional hernia repair in 407 
patients. J Am Coll Surg 2000;190:645–650.s: 

83. HENIFORD BT, PARK A, RAMSHAW BJ, VOELLER G: 
Laparoscopic  repair of ventral hernias nine years of 
experience with 850 consecutive hernias. AnnSurg 
238(3):391-400,2003

84. BERGER D, BIENTZLE M, MULLER A:  Postoperative 
complications after laparoscopic incisional 
hernia repair. Incidence and treatment. Surg Endosc 
2002;16:1720–1723.

85. LeBLANC KA, BOOTH WV, WHITAKER JM, BAKER D: 
In vivo study of meshes implanted over the inguinal 
ring and external iliac vessels in uncastrated pigs [see 
comments]. Surg Endosc 1998;12:247–251.

86. BARLEHNER E, SCHWETLING R: Laparoscopic 
repair of ventral abdominal wall hernias. Zentralbl Chir 
1996;121:307–311.

87. HENIFORD BT, PARK A, RAMSHAW BJ, VOELLER G: 
Laparoscopic repair of ventral her-nias: nine years’ 
experience with 850 consecutive hernias. Ann Surg 
2003;238:391–399.

88. HENIFORD BT, PARK A, RAMSHAW BJ, VOELLER G: 
Laparoscopic ventral and incisional hernia repair in 407 
patients. J Am Coll Surg 2000;190:645–650.

89. NOVITSKI YW, Cobb WS, KERCHER KW, 
MATTHEWS BD, SING RF, HENIFORD BT: 
Laparoscopic ventral hernia repair in obese patients – 
A new standard of care. Arch Surg 2006;141: 57–61.

90. CONZE J, KLINGE U, SCHUMPELICK V: 
Narbenhernien, Chirurg  08/2005 · 76:897–909.

91. KUBO G. and ROSE J: Rectusbanding pp-mesh – 
a new method for incisional hernia repair, Zentralbl. Chir 
127(7): 583-588,2002.



27Laparoscopic Repair of Incisional Hernias

92. KUBO G and SAHM M: Rectusbanding variation II – 
a method for the repair of incisional hernias - further 
developments, Zentralbl. Chir 131(6): 449-453,2006.

93. KORENKOV M1, PAUL A, SAUERLAND S,  
NEUGEBAUER E, ARNDT M, CHEVREL JP, 
CORCIONE F, FINGERHUT A, FLAMENT JB, KUX M, 
MATZINGER A, MYRVOLD HE, RATH AM,  
SIMMERMACHER RK: Classification and surgical 
treatment of incisional hernia. Results of an experts‘ 
meeting. Langenbecks Arch Surg. 2001 Feb;386(1): 
65-73.

94. LUIJENDIJK RW, HOP WC, VAN DEN TOL MP, 
DE LANGE DC, BRAAKSMA MM, IJZERMANS JN, 
BOELHOUWER RU, DE VRIES BC, SALU MK, 
WERELDSMA JC, BRUIJNINCKX CM, JEEKEL J: 
A comparison of suture repair with mesh repair for 
incisional hernia. N Engl J Med 2000;343:392–398.

95. STOPPA RE: The treatment of complicated groin and 
incisional hernias. World J Surg 13(5):545-554,1989.

96. LIAKAKOS T, KARANIKAS I, PANAGIOTIDIS H, 
DENDRINOS S: Use of Marlex mesh in the repair of 
recurrent incisional hernia. Br J Surg 81(2): 
248-249,1994.

97. BENHIDJEB T, BÄRLEHNER E, ANDERS S: 
 Laparoskopische Narbenhernien-Reparation – Muss 
das Netz für die intraperitoneale Onlay-Mesh-Technik 
besondere Eigenschaften haben? Chir Gastronenterol 
19:16-22,2003.

98. KLINGE U, WEYHE D: Hernienchirurgie: Minimierung 
der Komplikationen durch das „richtige Netz“, Chirurg 
2014 · 85:105–111, DOI 10.1007/s00104-013-2592-y 
Januar 2014.

99. MATTHEWS B: Absorbable and nonabsorbable barriers 
on prosthetic biomaterials for adhesion prevention after 
intraperitoneal placement of mesh, Int. Surg 90: 
30-34,2005.

100. SCHUG-PASS C, TAMME C, TANNAPFEL A, 
 KOCKERLING F: A lightweight polypropylene mesh 
(TiMesh) for laparoskopic intraperitoneal repair of 
abdominal wall hernias: comparison of biocompatibility 
with DualMesh in an experimental study using the 
porcine model. Surg Endosc 20(3):402-409,2006

101. BURGER JW, HALM JA, WIJSMULLER AR, TEN RAA S, 
JEEKEL J: Evaluation of new prosthetic meshes 
for ventral hernia repair, Surg Endosc. 2006 
Aug;20(8):1320-5. Epub 2006 Jul 24.

102. JUNGE K, MÜLLEN A, OBOLENSKI B: Neue 
innovative Netzimplantate für die laparoskopische 
 Hernienchirurgie. Technische Textilien 3:222-224, 2005

103. BALIQUE JG1, BENCHETRIT S, BOUILLOT JL, 
FLAMENT JB, GOUILLAT C, JARSAILLON P, LEPÈRE M, 
MANTION G, ARNAUD JP, MAGNE E, BRUNETTI F: 
Intraperitoneal treatment of incisional and umbilical 
hernias using an innovative composite mesh: four-year 
results of a prospective multicenter clinical trial. Hernia. 
2005 Mar;9(1):68-74. Epub 2004 Dec 2.

104. BALIQUE JG1, LEPERE M, BENCHETRIT S, 
BOUILLOT JL, FLAMENT JB, GOUILLAT C, 
JARSAILLON P, MANTION G, ARNAUD JP, MAGNE E, 
BRUNETTI F: [Treatment of incisional hernias with 
reinforced Parietex composite mesh: results of a 
long-term prospective multicenter study]. Ann Chir. 
2004 Aug;129 Spec No 3:1-4.

105. BINGENER J1, KAZANTSEV GB, CHOPRA S, 
SCHWESINGER WH: Adhesion formation after 
laparoscopic ventral incisional hernia repair with 
 polypropylene mesh: a study using abdominal 
 ultrasound. JSLS. 2004 Apr-Jun;8(2):127-31.

106. JACOB BP1, HOGLE NJ, DURAK E, KIM T, FOWLER DL: 
Tissue ingrowth and bowel adhesion formation in 
an animal comparative study: polypropylene versus 
Proceed versus Parietex Composite. Surg Endosc. 
2007 Apr;21(4):629-33. Epub 2007 Feb 7.

107. OLMI S1, ERBA L, MAGNONE S, BERTOLINI A, 
CROCE E: Prospective clinical study of laparoscopic 
treatment of incisional and ventral hernia using a 
composite mesh: indications, complications and 
results. Hernia. 2006 Jun;10(3):243-7. Epub 2006 Apr 
12.

108. TROJANOWSKI P, WITCZAK W, NAJDECKI M, 
STANOWSKI E: Treatment of large postoperative 
hernias using intraperitoneal meshes. Pol Merkur 
Lekarski 22(131):376-378,2007.

109. VAN RIET M1, DE VOS VAN STEENWIJK PJ, 
 BONTHUIS F, MARQUET RL, STEYERBERG EW, 
JEEKEL J, BONJER HJ: Prevention of adhesion to 
prosthetic mesh: comparison of different barriers 
using an incisional hernia model. Ann Surg. 2003 
Jan;237(1):123-8.

110. JUNGE K1, BINNEBÖSEL M, ROSCH R, JANSEN M, 
KÄMMER D, OTTO J, SCHUMPELICK V, KLINGE U: 
Adhesion formation of a polyvinylidenfluoride/ 
polypropylene mesh for intra-abdominal placement 
in a rodent animal model. Surg Endosc. 2009 
Feb;23(2):327-33. doi: 10.1007/s00464-008-9923-y. 
Epub 2008 Apr 25.

111. ZINTHER NB1, WARA P, FRIIS-ANDERSEN H: 
 Shrinkage of intraperitoneal onlay mesh in sheep: 
coated polyester mesh versus covered polypropylene 
mesh. Hernia. 2010 Dec;14(6):611-5. doi: 10.1007/
s10029-010-0682-z. Epub 2010 Jun 2.

112. CARBONELL AM, MATTHEWS BD, DREAU D, 
FOSTER M, AUSTIN CE, KERCHER KW, SING RF, 
HENIFORD BT: The susceptibility of prosthetic 
 biomaterials to infection. Surg Endosc 19(3):430-
435,2005.

113. JUNGE K1, ROSCH R, KLINGE U, KRONES C, 
 KLOSTERHALFEN B, MERTENS PR, LYNEN P,  
KUNZ D,  PREISS A, PELTROCHE- 
LLACSAHUANGA H, SCHUMPELICK V: Gentamicin 
supplementation of polyvinylidenfluoride mesh 
materials for infection prophylaxis. Biomaterials. 2005 
Mar;26(7):787-93.

114. MISRA S1, RAJ PK, TARR SM, TREAT RC: Results of 
AlloDerm use in abdominal hernia repair. Hernia. 2008 
Jun;12(3):247-50. doi: 10.1007/s10029-007-0319-z. 
Epub 2008 Jan 22.

115. TREVIÑO JM1, FRANKLIN ME JR, BERGHOFF KR, 
GLASS JL, JARAMILLO EJ: Preliminary results of a 
two-layered prosthetic repair for recurrent inguinal 
and ventral hernias combining open and laparoscopic 
techniques. Hernia. 2006 Jun;10(3):253-7. Epub 2006 
Apr 12.



Laparoscopic Repair of Incisional Hernias28

116. SCHUG-PASS C1, SOMMERER F, TANNAPFEL A, 
LIPPERT H, KÖCKERLING F: Does the additional 
application of a polylactide film (SurgiWrap) to a 
lightweight mesh (TiMesh) reduce adhesions after 
laparoscopic intraperitoneal implantation procedures? 
Experimental results obtained with the laparoscopic 
porcine model. Surg Endosc. 2008 Nov;22(11):2433-9. 
doi: 10.1007/s00464-008-9876-1. Epub 2008 Apr 24.

117. LEE YK1, IQBAL A, VITAMVAS M, MCBRIDE C, 
THOMPSON J, OLEYNIKOV D: Is it safe to perform 
laparoscopic ventral hernia repair with mesh in elderly 
patients?Hernia. 2008 Jun;12(3):239-42. Epub 2007 
Dec 8.

118. TSERETELI Z1, PRYOR BA, HENIFORD BT, PARK A, 
VOELLER G, RAMSHAW BJ: Laparoscopic ventral 
hernia repair (LVHR) in morbidly obese patients. Hernia. 
2008 Jun;12(3):233-8. Epub 2007 Dec 4.

119. KURMANN A, VISTH E, CANDINAS D, BELDI G: 
Long-term follow-up of open and laparoscopic repair of 
large incisional hernias. World J Surg. 2011 Feb;35(2): 
297-301. doi: 10.1007/s00268-010-0874-9.

120. ITANI KM1, HUR K, KIM LT, ANTHONY T, BERGER DH, 
REDA D, NEUMAYER L: Veterans Affairs Ventral 
 Incisional Hernia Investigators, Comparison of 
 laparoscopic and open repair with mesh for the 
treatment of ventral incisional hernia: a randomized trial. 
Arch Surg. 2010 Apr;145(4):322-8; discussion 328. doi: 
10.1001/archsurg.2010.18.

121. REYNVOET E, DESCHEPPER E, ROGIERS X, TROISI R, 
BERREVOET F: Laparoscopic ventral hernia repair: is 
there an optimal mesh fixation technique? A systematic 
review. Langenbecks Arch Surg. 2014 Jan;399(1):55-63.

122. WASSENAAR EB1, SCHOENMAECKERS EJ,  
RAYMAKERS JT, RAKIC S: Recurrences after 
laparoscopic repair of ventral and incisional hernia: 
lessons learned from 505 repairs. Surg Endosc. 2009 
Apr;23(4):825-32. doi: 10.1007/s00464-008-0146-z. 
Epub 2008 Sep 24.

123. TSERETELI Z1, PRYOR BA, HENIFORD BT, PARK A, 
VOELLER G, RAMSHAW BJ: Laparoscopic ventral 
hernia repair (LVHR) in morbidly obese patients. Hernia. 
2008 Jun;12(3):233-8. Epub 2007 Dec 4.

124. KOLLER R1, MIHOLIC J, JAKL RJ: Repair of incisional 
hernias with expanded polytetrafluoroethylene.

125. ANTHONY T1, BERGEN PC, KIM LT, HENDERSON M, 
FAHEY T, REGE RV, TURNAGE RH: Factors affecting 
recurrence following incisional herniorrhaphy. World J 
Surg. 2000 Jan;24(1):95-100;discussion 101.

126. LEBER GE1, GARB JL, ALEXANDER AI, REED WP: 
Long-term complications associated with  prosthetic 
repair of incisional hernias. Arch Surg. 1998 
Apr;133(4):378-82.

127. FRANKLIN ME Jr, GONZALEZ JJ Jr, GLASS JL, 
MANJARREZ A: Laparoscopic ventral and incisional 
hernia repair: an 11-year experience. Hernia. 2004 
Feb;8(1):23-7. Epub 2003 Sep 20.



29Laparoscopic Repair of Incisional Hernias

Recommended Set for
Laparoscopic Repair of Incisional Hernias

Instruments, Units and Accessories 



Laparoscopic Repair of Incisional Hernias30

Laparoscopic Repair of Incisional Hernias – On the Treatment of Incisional Hernias
Recommended Instrument Set, Units and Accessories

26003AA  HOPKINS® Straight Forward Telescope 0°, enlarged view, diameter 10 mm, length 31 cm, autoclavable, 
fiber optic light transmission incorporated, color code: green

26003BA  HOPKINS® Forward-Oblique Telescope 30°, enlarged view, diameter 10 mm, length 31 cm, autoclavable, 
fiber optic light transmission incorporated, color code: red

26003AE  ENDOCAMELEON® HOPKINS® Telescope, diameter 10 mm, length 32 cm, autoclavable, 
variable direction of view from 0° – 120°, adjustment knob for selecting the desired direction of view,  
fiber optic light transmission incorporated, color code: gold

30160MP  3 x Trocar, with pyramidal tip, with insufflation stopcock, size 6 mm, working length 10.5 cm, color code: black,
 including:
 Cannula, without valve
 Trocar only
 Multifunctional Valve
30103MP  2 x Trocar, with pyramidal tip, with insufflation stopcock, size 11 cm, working length 10.5 cm, color code: green,
 including:
 Cannula, without valve
 Trocar only
 Multifunctional Valvel
30103AO  Trocar, size 11 mm, color code: green,
 including:
 Trocar only, with blunt tip
 Cannula, with 2 flanges for fixation of sutures, adjustable cone, 
 with insufflation stopcock, working length 13 cm
 Automatic Valve
 Cone
 or
26120J  VERESS Pneumoperitoneum Needle, with spring-loaded blunt inner cannula, LUER-Lock, autoclavable, 

diameter 2.1 mm, length 10 cm
30140DB  Reduction Sleeve, reusable, instrument diameter 5 mm, trocar cannula outer diameter 11 mm, color code: green
30142HB Double Reducer, 13/10 mm, 13.5/10 mm, 13/5 mm and 13.5/5 mm
33353ON  CLICKLINE Grasping Forceps, rotating, dismantling, insulated, with connector pin for unipolar coagulation, 

with LUER-Lock irrigation connector for cleaning, single action jaws, with fine atraumatic serration, 
fenestrated, size 5 mm, length 36 cm

33351ML  CLICKLINE Dissecting and Grasping Forceps, rotating, dismantling, insulated, with connector pin for 
unipolar coagulation, LUER-Lock connector for cleaning, double action jaws, long, size 5 mm, length 36 cm

33351DN  CLICKLINE Dissecting and Grasping Forceps, “dolphin nose”, rotating, dismantling, insulated, 
with connector pin for unipolar coagulation, with LUER-Lock irrigation connector for cleaning,  
double action jaws, size 5 mm, length 36 cm

33351DF  CLICKLINE Dissecting and Grasping Forceps, rotating, dismantling, insulated, with connector pin for 
unipolar coagulation, LUER-Lock connector for cleaning, double action jaws, atraumatic, size 5 mm, length 36 cm

33353CC  CLICKLINE CROCE-OLMI Grasping Forceps, rotating, dismantling, insulated, with connector pin for 
unipolar coagulation, with LUER-Lock irrigation connector for cleaning, single action jaws, atraumatic, fenestrated, 
curved, size 5 mm, length 36 cm

34351MA  CLICKLINE Scissors, rotating, dismantling, insulated, with connector pin for unipolar coagulation, 
with LUER-Lock irrigation connector for cleaning, double action jaws, spoon-shaped blades, serrated, curved, 
size 5 mm, length 36 cm

38651ON  ROBI® Grasping Forceps, CLERMONT-FERRAND model, rotating, dismantling, 
with connector pin for bipolar coagulation, with  fine atraumatic serration, fenestrated jaws, 
double action jaws, size 5 mm, length 36 cm, color code: light blue

30173FAR  KOH Macro Needle Holder, dismantling, with LUER-Lock irrigation connector for cleaning, single action jaws,  
straight jaws, with tungsten carbide inserts, with axial handle, disengageable ratchet, 
ratchet position right, size 5 mm, length 33 cm

30173RAL  KOH Macro Needle Holder, dismantling, with LUER-Lock irrigation connector for cleaning, single action jaws, 
jaws curved to right, with tungsten carbide inserts, with axial handle, disengageable ratchet, 
ratchet position left, size 5 mm, length 33 cm

30173LAL  KOH Macro Needle Holder, dismantling, with LUER-Lock irrigation connector for cleaning, single action jaws, 
jaws curved to left, with tungsten carbide inserts, with axial handle, disengageable ratchet, 
ratchet position left, size 5 mm, length 33 cm

26173AM  BERCI Fascial Closure Instrument, for subcutaneous ligature of trocar incisions, size 2.8 mm, length 17 cm, 
for closure of trocar incision wounds
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HOPKINS® Straight Forward Telescopes
Diameter 10 mm, length 31 cm 

26003BA

26003BA HOPKINS® Forward-Oblique Telescope 30°, 
enlarged view, diameter 10 mm, length 31 cm, 
autoclavable,  
fiber optic light transmission incorporated, 
color code: red

26003AA

26003AA HOPKINS® Straight Forward Telescope 0°, 
enlarged view, diameter 10 mm, length 31 cm, 
autoclavable,  
fiber optic light transmission incorporated, 
color code: green

26003AE

26003AE ENDOCAMELEON® HOPKINS® Telescope, 
diameter 10 mm, length 32 cm, autoclavable, 
variable direction of view from 0° – 120°, 
adjustment knob for selecting the desired direction of view, 
fiber optic light transmission incorporated, 
color code: gold

It is recommended to check the suitability of the product for the intended procedure prior to use.
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30103AO Trocar, size 11 mm, color code: green,
 including:
 Trocar only, with blunt tip
 Cannula, with 2 flanges for fixation of sutures, adjustable cone,  

with insufflation stopcock, working length 13 cm
 Automatic Valve
 Cone

30103AO

26031SO Retraktor, S-förmig

26031SO

VERESS Pneumoperitoneum Needles

26120J VERESS Pneumoperitoneum Needle, 
with spring-loaded blunt inner cannula, LUER-Lock, 
autoclavable, diameter 2.1 mm, length 10 cm

26120JL Same, length 13 cm

26120J

Trocars and Accessories 
size 11 mm

26173AM BERCI Fascial Closure Instrument, 
for subcutaneous ligature of trocar incisions, 
size 2.8 mm, length 17 cm,  
for closure of trocar incision wounds

BERCI Fascial Closure Instrument
for  closure of trocar incision wounds

26173AM
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30160MP Trocar, with pyramidal tip, 
with insufflation stopcock, size 6 mm, 
working length 10.5 cm, 
color code: black

 including:
 Cannula, without valve
 Trocar only
 Multifunctional Valve

30103MP Trocar, with pyramidal tip,  
with insufflation stopcock, size 11 cm, 
working length 10.5 cm, 
color code: green

 including:
 Cannula, without valve
 Trocar only
 Multifunctional Valve

30140DB Reduction Sleeve, reusable,  
instrument diameter 5 mm, trocar cannula 
outer diameter 11 mm, color code: green

30142HB Double Reducer, 
13/10 mm, 13.5/10 mm, 13/5 mm 
and 13.5/5 mm

30107MP Trocar, with pyramidal tip,  
with insufflation stopcock, size 13 mm, 
working length 11.5 cm, 
color code: black 
including:

 Cannula
 Trocar only
 Multifunctional Valve

Trocars and Accessories
size 6, 11 and 13 mm
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Please note:
For CLICKLINE nstruments only the individual component parts are numbered. The catalog number for the complete 
 instrument is not on the instrument. Instruments with insulated handles with connector pin for unipolar  coagulation, are 
shown against the  red  background. The colour  green  indicates the  inserts. 

Dissecting and Grasping Forceps
CLICKLINE –  rotational, can be dismantled, 
insulated, with connector pin for unipolar coagulation 
Operating instrument, length 30, 36 and 43 cm, for use with trocars size 6 mm 
Operating instrument, length 43 cm, for use with telescopes with inserted operating channel

unipolar

Working Length

30 cm

36 cm

43 cm Handle 33151 Handle 33152 Handle 33153 Handle 33156

33251ML

33351ML

33252ML 33253ML 33256ML

33352ML 33353ML 33356ML

CLICKLINE KELLY Dissecting and Grasping Forceps, long

33310ML

33451ML 33452ML 33453ML 33456ML33410ML

33210ML

Catalog number of the complete instrumentInsert No.

Double-action jaws

|_ _ _ __ 22 __ _ _ _|

33251DN

33351DN

33252DN 33253DN 33256DN

33352DN 33353DN 33356DN

Dissecting and Grasping Forceps, “Dolphin Nose”

33310DN

33451DN 33452DN 33453DN 33456DN33410DN

33210DN

|_ _ _ __ 18 __ _ _ _|

33251DF

33351DF

33252DF 33253DF 33256DF

33352DF 33353DF 33356DF

CLICKLINE Dissecting and Grasping Forceps, atraumatic

33310DF

33451DF 33452DF 33453DF 33456DF33410DF

33210DF

|_ _ _ __ 17 __ _ _ _|

33251AF

33351AF

33252AF 33253AF 33256AF

33352AF 33353AF 33356AF

CLICKLINE Grasping Forceps, atraumatic, fenestrated

33310AF

33451AF 33452AF 33453AF 33456AF33410AF

33210AF

|_ _ _ ___ 24 ___ _ _ _|
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Dissecting and Grasping Forceps 
CLICKLINE – rotational, can be dismantled,
without connector pin for unipolar coagulation  
Operating instrument, length 30, 36 and 43 cm, for use with trocars size 6 mm 
Operating instrument, length 43 cm, for use with telescopes with inserted operating channel

Please note:
For CLICKLINE instruments only the individual component parts are numbered. The catalog number for the complete 
 instrument is not on the instrument. Instruments with handles without connector pin for unipolar  coagulation are shown 
against the  blue  background. The colour  green  indicates the  inserts.

Working Length

30 cm

36 cm

43 cm Handle 33132 Handle 33133 Handle 33141 Handle 33161

33261ML33241ML33233ML33232ML

33361ML33341ML33333ML33332ML

CLICKLINE  KELLY Dissecting and Grasping Forceps, long

33310ML

33461ML33441ML33433ML33432ML33410ML

33210ML

Catalog number of the complete instrumentInsert No.

Double-action jaws

|_ _ _ __ 22 __ _ _ _|

33261DN33241DN33233DN33232DN

33361DN33341DN33333DN33332DN

CLICKLINE Dissecting and Grasping Forceps, “Dolphin Nose”

33310DN

33461DN33441DN33433DN33432DN33410DN

33210DN

|_ _ _ __ 18 __ _ _ _|

33261DF33241DF33233DF33232DF

33361DF33341DF33333DF33332DF

CLICKLINE Dissecting and Grasping Forceps, atraumatic

33310DF

33461DF33441DF33433DF33432DF33410DF

33210DF

|_ _ _ __ 17 __ _ _ _|

33261AF33241AF33233AF33232AF

33361AF33341AF33333AF33332AF

CLICKLINE Grasping Forceps, atraumatic, fenestrated

33310AF

33461AF33441AF33433AF33432AF33410AF

33210AF

|_ _ _ ___ 24 ___ _ _ _|

n
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Please note:
For CLICKLINE nstruments only the individual component parts are numbered. The catalog number for the complete 
 instrument is not on the instrument. Instruments with insulated handles with connector pin for unipolar  coagulation, are 
shown against the  red  background. The colour  green  indicates the  inserts. 

Grasping Forceps
CLICKLINE –  rotational, can be dismantled, 
insulated, with connector pin for unipolar coagulation 
Operating instrument, length 30, 36 and 43 cm, for use with trocars size 6 mm 
Operating instrument, length 43 cm, for use with telescopes with inserted operating channel

unipolar

33251 CC

33351 CC

33252 CC 33253 CC 33256 CC

33352 CC 33353 CC 33356 CC

CLICKLINE CROCE-OLMI Grasping Forceps, atraumatic, fenestrated, curved

33310 CC

33451 CC 33452 CC 33453 CC 33456 CC33410 CC

33210 CC

Catalog number of the complete instrumentInsert No.

Single-action jaw

|_ _ _ ___ 27 ___ _ _ _|

33251ON

33351ON

33252ON 33253ON 33256ON

33352ON 33353ON 33356ON

CLICKLINE Grasping Forceps, with fine atraumatic serration, fenestrated

33310ON

33451ON 33452ON 33453ON 33456ON33410ON

33210ON

|_ _ _ ___ 26 ___ _ _ _|

Working Length

30 cm

36 cm

43 cm Handle 33151 Handle 33152 Handle 33153 Handle 33156
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Please note:
For CLICKLINE instruments only the individual component parts are numbered. The catalog number for the complete 
 instrument is not on the instrument. Instruments with handles without connector pin for unipolar  coagulation are shown 
against the  blue  background. The colour  green  indicates the  inserts.

Grasping Forceps
CLICKLINE – rotational, can be dismantled,
without connector pin for unipolar coagulation  
Operating instrument, length 30, 36 and 43 cm, for use with trocars size 6 mm 
Operating instrument, length 43 cm, for use with telescopes with inserted operating channel

33262CC

33362CC

33263CC 33241CC 33261CC

33363CC 33341CC 33361CC33310CC

33462CC 33463CC 33441CC 33461CC33410CC

33210CC

Catalog number of the complete instrumentInsert No.

Single-action jaw

CLICKLINE CROCE-OLMI Grasping Forceps, atraumatic, fenestrated, curved

|_ _ _ ___ 27 ___ _ _ _|

33262ON

33362ON

33263ON 33241ON 33261ON

33363ON 33341ON 33361ON

CLICKLINE Grasping Forceps, with fine atraumatic serration, fenestrated

33310ON

33462ON 33463ON 33441ON 33461ON33410ON

33210ON

|_ _ _ ___ 26 ___ _ _ _|

Working Length

30 cm

36 cm

43 cm Handle 33162 Handle 33163 Handle 33141 Handle 33161

n
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Scissors
CLICKLINE –  rotational, can be dismantled, 
with connector pin for unipolar coagulation 
Operating instrument, length 30, 36 and 43 cm, for use with trocars size 6 mm 
Operating instrument, length 43 cm, for use with telescopes with inserted operating channel

Please note:
For CLICKLINE instruments only the individual component parts are numbered. The catalog number for the  
complete instrument is not on the instrument. Instruments with insulated handles with connector pin for uni polar 
 coagulation, are shown against the  red  background, instruments with handles without connector pin for unipolar 
 coagulation are shown against the  blue  background. The colour  green  indicates the  inserts.

unipolar

34251MS

34351MS

34261MS

34361MS

CLICKLINE METZENBAUM Scissors, 
curved, length of blades 12 mm

34310MS

34451MS 34461MS34410MS

34210MS

Catalog number of the complete instrumentInsert No.

Single-action jaws

|_ _ _ _ 15 _ _ _ _|

34251MA

34351MA

34261MA

34361MA

CLICKLINE Scissors, with serrated jaws,  
curved, spoon blades, length of blades 17 mm

34310MA

34451MA 34461MA34410MA

34210MA

|_ _ _ _ 20 _ _ _ _|

Working Length

30 cm

36 cm

43 cm Handle 33151 Handle 33161
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ROBI® Bipolar rotational Instruments
Size 5 mm 
Operating instruments, length 36 cm,  
for use with trocars size 6 mm bipolar

Handle

ROBI® KELLY Grasping Forceps, 
CLERMONT-FERRAND model,  
with connector pin for bipolar coagulation,  
suitable for dissection, 
double-action jaws

38651MD38610MD

Catalog number of the complete instrument

Outer Sheath

Length 36 cm

38151

Insert No.

12

ROBI® Grasping Forceps, 
CLERMONT-FERRAND model, 
with connector pin for bipolar coagulation, with  
fine atraumatic serration, fenestrated, double 
action jaws

38651ON38610ON

ROBI® Scissors, 
CLERMONT-FERRAND model, 
with connector pin for bipolar coagulation, 
curved blades, double-action jaws

38651MW38610MW

12

12
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Surgical Sponge Holder
Size 5 mm
trocar size 6 mm

32340PT Surgical Sponge Holder, 
self-retaining, size 5 mm, length 30 cm

 including:
 Handle
 Outer Sheath, insulated
 Sponge Holder Insert

32340PT

Irrigation and Suction Tubes
size 5 mm, 
trocar size 6 mm

37360LH

30805 Handle with Two-Way Stopcock, 
for suction and irrigation, autoclavable,  
for use with suction and irrigation tubes 
sizes 3 and 5 mm

Cannula37360SC36 cm

Distal Tip Working  
Length Instrument No. Description

37460LH43 cm

37360LH36 cm
Cannula, with lateral holes 

Knot Tier
size 5 mm
trocar size 6 mm

26596SK KÖCKERLING Knot Tier, 
for extracorporeal knotting, size 5 mm, length 36 cm 

26596SK
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KOH Macro Needle Holder, size 5 mm, dismantling,
including:

## Handle
## Outer Sheath
## Working Insert

Cleaning and sterilization are gaining increasing 
 importance for KARL STORZ as a manufacturer of 
 surgical  instruments.

Similar to all our surgical instruments, the cleaning and 
hygiene of our needle holders also play an important 

role. For cleaning and sterilization, the KOH macro 
needleholders can be disassembled into its main 
components.

## Choice of six different handles and three different 
working inserts

## With tungsten carbide inserts
## In the event of damage, only the component with 
the defect needs to be replaced

## Can be disassembled into three separate 
components

## Autoclavable
## Cleaning adaptor

This unique reusable three-piece design offers the user the following benefits:

KOH Macro Needle Holder
dismantable
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30173AR Handle, axial,  
with disengageable 
ratchet, ratchet release 
on the right side

30173AL Handle, axial, 
with disengageable 
ratchet, ratchet release 
on the left side

30173AO Handle, axial,  
with disengageable 
ratchet, ratchet 
release on top

Handles axial and pistol grip with disengageable ratchet

30173PR Handle,  
pistol grip, with  
disengageable ratchet, 
ratchet release on the 
right side

30173PL Handle, 
pistol grip, with 
disengageable ratchet, 
ratchet release on the 
left side

30173PO Handle, 
pistol grip, with 
disengageable ratchet, 
ratchet release on top 

30173A

Metal Outer Sheath
Size 5 mm

with LUER-Lock connector 
for cleaning

43 cm

33 cm30173 A

30178 A

Length

Handles and Outer Tubes
KOH Macro Needle Holders, dismantable
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Handle

30173AR 30173AL 30173AO

Complete Instrument

30173RAR 30173RAL 30173RAO

30178RAR 30178RAL 30178RAO

KOH Macro Needle Holder, dismantling, jaws curved to right,  
with tungsten carbide inserts, for use with suture material size 0/0 – 7/0

30173R

30178R

Insert No.

43 cm

Working Length

33 cm

Single-action jaws

Size 5 mm

30173LAR 30173LAL 30173LAO

30178LAR 30178LAL 30178LAO

KOH Macro Needle Holder, dismantling, jaws curved to left,  
with tungsten carbide inserts, for use with suture material size 0/0 – 7/0

30173L

30178L

30173FAR 30173FAL 30173FAO

30178FAR 30178FAL 30178FAO

KOH Macro Needle Holder, dismantling, straight jaws,  
with tungsten carbide inserts, for use with suture material size 0/0 – 7/0

30173F

30178F

KOH Macro Needle Holder
dismantable
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Handle

30173PR 30173PL 30173PO

Complete Instrument

30173RPR 30173RPL 30173RPO

30178RPR 30178RPL 30178RPO

KOH Macro Needle Holder, dismantling, jaws curved to right,  
with tungsten carbide inserts, for use with suture material size 0/0 – 7/0

30173R

30178R

Insert No.

43 cm

Working Length

33 cm

30173LPR 30173LPL 30173LPO

30178LPR 30178LPL 30178LPO

KOH Macro Needle Holder, dismantling, jaws curved to left,  
with tungsten carbide inserts, for use with suture material size 0/0 – 7/0

30173L

30178L

30173FPR 30173FPL 30173FPO

30178FPR 30178FPL 30178FPO

KOH Macro Needle Holder, dismantling, straight jaws,  
with tungsten carbide inserts, for use with suture material size 0/0 – 7/0

30173F

30178F

Single-action jaws

Size 5 mm

KOH Macro Needle Holder
dismantable
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Mobile Equipment Cart

Monitor:
9627NB 27" FULL HD Monitor

Camera System: 
TC200DE IMAGE1 S CONNECT, connect module
TC300 IMAGE1 S H3-LINK, link module
TH100 IMAGE1 S H3-Z 

Three-Chip FULL HD Camera Head

Light Source:
20 1331 01-1 XENON 300 SCB Cold Light Fountain 
495NCSC Fiber Optic Light Cable 

HF-Device:
20 5352 01-125 AUTOCON® II 400
20 0178 30 Two-Pedal Footswitch

Insufflation:
UI400S1 ENDOFLATOR® 40 
UP501S3 S-PILOT ™

Pump System:
26 3311 01-1 HAMOU® ENDOMAT®  

Equipment Cart:
UG120 COR™  Equpiment Cart, narrow, high
UG500  Monitor Holder
UG609 Bottle Holder, for CO2-Bottles
29005DFH Foot-Pedal Holder,  

for Two- and Three-Pedal Footswitches
UG310 Isolation Transformer, 200 V – 240 V 
UG410  Earth Leakage Monitor, 200 V – 240 V
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Innovative Design
## Dashboard: Complete overview with intuitive  
menu guidance

## Live menu: User-friendly and customizable
## Intelligent icons: Graphic representation changes 
when settings of connected devices or the entire 
system are adjusted

## Automatic light source control
## Side-by-side view: Parallel display of standard 
 image and the Visualization mode

## Multiple source control: IMAGE1 S  allows 
the simultaneous display, processing and 
 documentation of image information from 
two  connected image sources, e.g., for hybrid  
operations 

Dashboard Live menu

Side-by-side view: Parallel display of standard image and 
Visualization mode

Intelligent icons

Economical and future-proof
## Modular concept for flexible, rigid and 
3D endoscopy as well as new technologies

## Forward and backward compatibility with video 
endoscopes and FULL HD camera heads

## Sustainable investment
## Compatible with all light sources

IMAGE1 S Camera System n
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Videoendoscopic Imaging
## Very high quality of endoscopic images in 
FULL HD

##  Natural color rendition

## Multiple IMAGE1 S technologies for homogeneous 
illumination,  contrast enhancement and color 
 shifting

FULL HD image CHROMA

FULL HD image SPECTRA A *

FULL HD image

FULL HD image CLARA

SPECTRA B **

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

IMAGE1 S Camera System
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TC200EN* IMAGE1 S CONNECT, connect module, for use with up to 
3 link modules, resolution 1920 x 1080 pixels, with integrated 
KARL STORZ-SCB and digital Image Processing Module, 
power supply 100 – 120 VAC/200 – 240 VAC, 50/60 Hz

 including:
 Mains Cord, length 300 cm
 DVI-D Connecting Cable, length 300 cm
 SCB Connecting Cable, length 100 cm
 USB Flash Drive, 32 GB, USB silicone keyboard, with touchpad, US

 *  Available in the following languages: DE, ES, FR, IT, PT, RU

Specifications:

HD video outputs 

Format signal outputs

LINK video inputs

USB interface 
SCB interface

- 2x DVI-D 
- 1x 3G-SDI

1920 x 1080p,  50/60 Hz

3x

4x USB, (2x front, 2x rear) 
2x 6-pin mini-DIN

100 – 120 VAC/200 – 240 VAC

50/60 Hz

I, CF-Defib

305 x 54 x 320 mm

2.1 kg

Power supply

Power frequency

Protection class

Dimensions w x h x d

Weight

TC300 IMAGE1 S 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 IMAGE1 S CONNECT TC 200EN
including:
Mains Cord, length 300 cm

 Link Cable, length 20 cm

For use with IMAGE1 S 
IMAGE1 S CONNECT Module TC200EN

IMAGE1 S Camera System

TC300 (H3-Link)

TH100, TH101, TH102, TH103, TH104, TH106 
(fully compatible with IMAGE1 S) 
22 2200 55-3, 22 2200 56-3, 22 2200 53-3, 22 2200 60-3, 22 2200 61-3, 
22 2200 54-3, 22 2200 85-3 
(compatible without IMAGE1 S  technologies CLARA, CHROMA, SPECTRA*)

1x

100 – 120 VAC/200 – 240 VAC

50/60 Hz

I, CF-Defib

305 x 54 x 320 mm

1.86 kg

Camera System

Supported camera heads/video endoscopes 
 
 
 

LINK video outputs

Power supply

Power frequency

Protection class

Dimensions w x h x d

Weight

Specifications:

TC200EN

TC300

* SPECTRA A : Not for sale in the U.S.
** SPECTRA B : Not for sale in the U.S.
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TH104

TH104  IMAGE1 S 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 Zoom Lens, focal length 
f = 15 – 31 mm (2x), 2 freely programmable camera head 
buttons, for use with IMAGE1 S and IMAGE 1 HUB™ HD/HD

IMAGE1 FULL HD Camera Heads

Product no.

Image sensor

Dimensions w x h x d

Weight

Optical interface 

Min. sensitivity

Grip mechanism

Cable

Cable length

IMAGE1 S H3-ZA

TH104

3x 1/3" CCD chip

39 x 49 x 100 mm

299 g

integrated Parfocal Zoom Lens, 
f = 15 – 31 mm (2x)

F 1.4/1.17 Lux

standard eyepiece adaptor

non-detachable

300 cm

Specifications:

TH100  IMAGE1 S H3-Z Three-Chip FULL HD Camera Head, 
50/60 Hz, IMAGE1 S compatible, progressive scan, 
soakable, gas- and plasma-sterilizable, with integrated 
Parfocal Zoom Lens, focal length f = 15 – 31 mm (2x), 
2 freely programmable camera head buttons, 
for use with IMAGE1 S and IMAGE 1 HUB™ HD/HD

IMAGE1 FULL HD Camera Heads

Product no.

Image sensor

Dimensions w x h x d

Weight

Optical interface 

Min. sensitivity

Grip mechanism

Cable

Cable length

IMAGE1 S H3-Z

TH100

3x 1/3" CCD chip

39 x 49 x 114 mm

270 g

integrated Parfocal Zoom Lens, 
f = 15 – 31 mm (2x)

F 1.4/1.17 Lux

standard eyepiece adaptor

non-detachable

300 cm

Specifications:

For use with IMAGE1 S Camera System 
IMAGE1 S CONNECT Module TC200EN, IMAGE1 S H3-LINK Module TC300 
and with all IMAGE 1 HUB™ HD Camera Control Units

IMAGE1 S Camera Heads

TH100
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9826NB

9826NB 26" FULL HD Monitor, 
wall-mounted with VESA 100 adaption, 
color systems PAL/NTSC, 
max. screen resolution 1920 x 1080, 
image fomat 16:9,  
power supply 100 – 240 VAC, 50/60 Hz
including:
External 24 VDC Power Supply
Mains Cord

9619NB

9619NB 19" HD Monitor, 
color systems PAL/NTSC, max. screen 
resolution 1280 x 1024, image format 4:3,  
power supply 100 – 240 VAC, 50/60 Hz, 
wall-mounted with VESA 100 adaption,
including:

 External 24 VDC Power Supply
Mains Cord

Monitors
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Monitors

Optional accessories:
9826SF Pedestal, for monitor 9826NB
9626SF Pedestal, for monitor 9619NB

26"

9826NB

l

–

l

l

l

l

l

–

l

–

l

l

l

l

l

l

19"

9619NB

l

–

–

l

l

l

l

l

l

l

–

l

l

l

l

l

KARL STORZ HD and FULL HD Monitors

Wall-mounted with VESA 100 adaption

Inputs:

DVI-D

Fibre Optic

3G-SDI

RGBS (VGA)

S-Video

Composite/FBAS

Outputs:

DVI-D

S-Video

Composite/FBAS

RGBS (VGA)

3G-SDI

Signal Format Display:

4:3

5:4

16:9

Picture-in-Picture

PAL/NTSC compatible

19"

optional

9619NB

200 cd/m2 (typ)

178° vertical

0.29 mm

5 ms

700:1

100 mm VESA

7.6 kg

28 W

0 – 40°C

-20 – 60°C

max. 85%

469.5 x 416 x 75.5 mm

100 – 240 VAC

EN 60601-1,  
protection class IPX0

Specifications:

KARL STORZ HD and FULL HD Monitors

Desktop with pedestal

Product no.

Brightness

Max. viewing angle

Pixel distance

Reaction time

Contrast ratio

Mount

Weight

Rated power

Operating conditions

Storage

Rel. humidity

Dimensions w x h x d

Power supply

Certified to

26"

optional

9826NB

500 cd/m2 (typ)

178° vertical

0.3 mm

8 ms

1400:1

100 mm VESA

7.7 kg

72 W

5 – 35°C

-20 – 60°C

max. 85%

643 x 396 x 87 mm

100 – 240 VAC

EN 60601-1, UL 60601-1, 
MDD93/42/EEC,  
protection class IPX2
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Cold Light Fountains and Accessories

For use with telescopes, diameter 10 mm:
495NCSC Fiber Optic Light Cable, 

with straight connector, extremely heat-resistant, 
safety lock, diameter 4.8 mm, length 250 cm

For use with telescopes, diameter 5 mm:
495NAC Fiber Optic Light Cable, 

with straight connector, extremely heat-resistant, 
with safety lock, increased light transmission, 
diameter 3.5 mm, length 230 cm, 
can be used for ICG applications

20 134001 Cold Light Fountain XENON NOVA® 300, 
power supply: 
100 – 125 VAC/220 – 240 VAC, 50/60 Hz

 including:
 Mains Cord
20 1330 28 XENON Spare Lamp, only, 

300 watt, 15 volt

Cold Light Fountain XENON NOVA® 300

Cold Light Fountain XENON 300 SCB

20 133101-1 Cold Light Fountain XENON 300 SCB 

with built-in antifog air-pump, and integrated 
KARL STORZ Communication Bus System SCB 
power supply: 
100 – 125 VAC/220 – 240 VAC, 50/60 Hz

 including:
 Mains Cord
 SCB Connecting Cable, length 100 cm
20133027 Spare Lamp Module XENON 

with heat sink, 300 watt, 15 volt
20133028 XENON Spare Lamp, only, 

300 watt, 15 volt
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THERMOFLATOR® with KARL STORZ SCB 
with High Flow Insufflation (30 l/min.)

26  4320  08-1 THERMOFLATOR® SCB
 including:
 THERMOFLATOR®  with KARL STORZ SCB 

power supply 100 – 240 VAC, 50/60 Hz
 Mains Cord
 OPTITHERM® Heating Element, sterilizable
 Silicone Tubing Set, sterilizable
 Universal Wrench
 SCB Connecting Cable, length 100 cm
 *  CO2/N2O Gas Filter, sterile, 

for single use, package of 10

Subject to t-he customer’s application-specific 
requirements additional accessories must be 
ordered separately.

*

HAMOU® ENDOMAT® with KARL STORZ SCB
Suction and Irrigation System

26 3311 01-1 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

  Subject to the customer’s application-specific 
requirements additional accessories must be 
ordered separately.

*
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Notes





with the compliments of

KARL STORZ — ENDOSKOPE
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