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Laparoskopische Technik zur Reparation von
Narbenhernien

Zusammenfassung. Grundlagen: Die laparoskopi-
sche Reparation von Narbenhernien, die auf der so
genannten intraperitonealen Onlay Mesh-Technik beruht,
findet zunehmend Eingang in den klinischen Alltag. Ursa-
che hierfur ist das reduzierte Bauchdeckentrauma im Ver-
gleich mit den offenen Verfahren.

Methodik: Literaturtbersicht zur laparoskopischen
Behandlung von Narbenhernien.

Ergebnisse: Die aktuelle Literatur zeigt niedrige Rezi-
div- und Konversionsraten bei akzeptabler Morbiditat im
Sinne von unerkannten Darml&sionen. Der entscheidende
Vorteil der laparoskopischen gegeniber den offenen
Techniken ist die reduzierte Rate an Wundkomplikationen.
Die Frage nach dem intraperitoneal zu applizierendem
Material, die Gegner der laparoskopischen Reparation
gerne anfihren, ist heute geklart. Verschiedene Netz-
strukturen verhindern auf der einen Seite die Ausbildung
von Adhéasionen und erlauben eine echte Inkorporation
auf der anderen Seite. Eine aktuelle Entwicklung (Polyvi-
nyliden Fluorid) scheint besonders attraktiv, da sie eine
Uberlappung und damit die Anwendung von mehreren
Netzen erlaubt und auRerdem eine der origindren Bauch-
wand vergleichbare Elastizitat aufweist.

Schlussfolgerungen: Fast alle Narbenhernien kénnen
zwar laparoskopisch versorgt werden. Trotzdem ist eine
genaue Kenntnis der Hernienkrankheit selbst sowie der
verschiedenen Behandlungsoptionen notwendig, um fir
den individuellen Patienten die jeweils beste Therapie zu
finden.

Schliisselworter: Bauchwandhernie, Netzimplanta-
tion, laparoskopische Technik.

Summary. Background: Laparoscopic repair of inci-
sional hernias, which basically means an intraperitoneal
onlay mesh technique, is becoming increasingly popular
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as it reduces trauma to the abdominal wall compared with
open techniques.

Methods: Review of the literature on laparoscopic
repair of incisional hernias.

Results: The recent literature reveals low recurrence
and conversion rates with acceptable morbidity in terms
of unrecognized enterotomies. The main advantage of the
laparoscopic repair over conventional techniques is the
reduced rate of wound complications. The question of
material often posed by opponents of laparoscopic repair
can be answered today. Several materials are available
that provide incorporation into the abdominal wall and pre-
vent formation of adhesions to the intestine. A very recent
development (polyvinylidene fluoride) seems to be most
attractive because of (i) the primary pore size so that 2
meshes can be overlapped, and (ii) elasticity similar to the
human abdominal wall.

Conclusions: Although most incisional hernias can be
repaired laparoscopically, profound knowledge of the her-
nia disease itself and different treatment approaches are
necessary to provide the best procedure for the individual
patient in the sense of tailored surgery.

Key words: Incisional hernia; mesh; laparoscopy;
surgical technique.

Introduction

Ventral hernia formation is the most common com-
plication of major abdominal surgery, although almost no
series dealing with the outcome of a surgical procedure
provides any data on the hernia rate [1-3]. Risk factors
for ventral hernia formation have been defined and the
suture technique has been improved, but the lowest pos-
sible hernia rate seems to be slightly more than 10% [2].
The overall reality, however, may be more than 20%
[4-6], rendering repair of ventral hernia a common pro-
cedure for general surgeons.

The primary pathogenesis of ventral hernia formation
seems to be a kind of connective tissue disease. It has
been clearly shown that patients with ventral hernias have
abnormal collagen synthesis and collagen disorders, as do
patients with aortic aneurysm, who are known to be prone
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to hernias [7, 8]. This means that suture of a fascial defect
alone must result in a hernia recurrence [9]. There is in
fact much evidence that the fascia should be augmented
with prosthetic material. The use of mesh does not
depend on the size of the hernia [9-12]. A small hernia
is based on the same pathogenetic principles as a major
one. In other words: each large hernia began small. Fur-
thermore, the repair should include the whole original
incision and not only the obvious fascial defect [8],
because collagen disease compromises the whole organ-
ism and so the whole scar.

Technical aspects of the repair of ventral hernias

The open techniques of ventral hernia repair are
mainly based on the separation of the abdominal wall and
the placement of a mesh in the retromuscular space or
between the subcutaneous tissue and the fascia. The obvi-
ous disadvantage of these procedures is the trauma to the
abdominal wall, which predisposes to wound complica-
tions. The intraperitoneal onlay mesh (IPOM) technique
implies wide intraabdominal dissection and the necessity
of a particular kind of mesh but without major trauma to
the abdominal wall itself except the opening of the orig-
inal incision. The laparoscopic repair first described in
1993 by Karl LeBlanc is a laparoscopically performed
IPOM technique avoiding the separation of the abdomi-
nal wall as well as the opening of the original incision
but demanding complete intraabdominal adhesiolysis and
particular mesh material [13].

Technique of laparoscopic incisional hernia
repair
The surgical procedure can be divided in 3 principal
steps:
(i) Access to the abdominal cavity
(ii) Adhesiolysis
(iii) Repair of the defect
Although there are numerous variations of the tech-
niques described in the literature some basic principles
should be taken into account.

Access to the abdominal cavity

Today the abdomen may be entered via minilaparot-
omy, using the Veress needle or an optic trocar. Most
incisional hernias are associated with intraabdominal
adhesions, which can be verified or excluded by ultrason-
ography. As the specificity of ultrasonography or even
MRI, however, does not reach 100% [14, 15], using the
Veress needle seems to be the most dangerous approach.
The optic trocar also does not entirely prevent enteric
lesions. Minilaparotomy should be recommended as the
safest technique. Our approach is a minilaparotomy in the
lower quadrants in cases of upper or complete midline
incisions. For the repair of lower incisions and untouched
upper quadrants, we use the Veress needle placed subcos-
tally in the anterior axillary line.

Adhesiolysis

Essentially, the whole anterior abdominal wall must
be completely freed of adhesions, especially when there
are multiple incisions. One main advantage of the lapar-

oscopic technique is the possibility of defining not only
the clinically obvious fascial gap but also the beginning
dehiscence of the original incision more or less adjacent
to the primary defect. Limited adhesiolysis means losing
this advantage! Adhesions near the bowel should be lysed
with scissors without any energy source to prevent ther-
mal injury. Only adhesions between the greater omentum
and the anterior wall may be severed with electrocautery
or an ultrasonic scalpel.

Regions covered with fatty tissue such as the falci-
form ligament or that between the plicae mediales need
to be cleared in order to provide secure fixation of the
mesh and not to miss any fascial defects.

Repair of the defect

Unfortunately there is no general agreement on mesh
material, fixation or the need to cover the whole original
scar. If the hypothesis of incisional hernia as a biochem-
ical disease is accepted, resorbable material should not be
used because a stable scar can only be produced with a
nonresorbable mesh. The sole use of biologically active
structures inducing changes in the scarring process may
be a promising approach. As no resorbable mesh is yet
available that has been proved to alter collagen metabo-
lism, we will restrict ourselves to nonresorbable materi-
als. Meshes used for the IPOM technique should incor-
porate themselves into the abdominal wall but prevent
adhesions with intraabdominal structures. Polypropylene
(PP) and polyester (PE), widely used for sublay or onlay
procedures, induce strong adhesions when in direct con-
tact with the intestinal tract and are shown to be associ-
ated with infection and fistula [16]. The original “soft tis-
sue patch” from W.L. Gore&Assoc. was replaced in 1994
by an ePTFE-patch with different surfaces called “Dual-
mesh®”. The rough surface induces scar formation in
contact with the abdominal wall, whereas the smooth sur-
face prevents adhesions with the intestinal tract. In the
meantime, covered PP and PE meshes have been devel-
oped as well as meshes combining polypropylene and
ePTFE. In 2002 Thoman clearly recommended only
ePTFE for direct contact with viscera [17]. Further
reviews of incisional hernia repair also showed that
ePTFE was most used for laparoscopic repair [18, 19]. In
the meantime, however, some experimental studies
revealed inconsistent results [16, 20-25]. Obviously the
experimental settings do not exactly reproduce the clini-
cal situation with more or less damage to parietal and vis-
ceral peritoneum. Nevertheless, it is clear that pure PP or
PE meshes induce the most adhesions as well as clini-
cally obvious complications. The composite prosthesis of
PP and ePTFE also seems to be associated with more pro-
nounced adhesions than covered PP or ePTFE [26]. Only
for Dualmesh® is there a major report dealing with the
extent of adhesions seen during relaparoscopy and dem-
onstrating very promising results [27].

Covered PP or PE meshes represent valuable alterna-
tives. At least the collagen-covered PP and PE meshes are
clinically well documented in open and laparoscopic pro-
cedures [28-31]. There is much less clinical experience
with PP meshes covered with modified cellulose or hya-
luronic acid. The main disadvantage of these structures is
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Fig. 1. Intraabdominal view during placement of Dynamesh
[POM®

the vulnerability of the visceral layer. So actually a com-
posite mesh consisting of PP and modified cellulose was
found to be unstable, with rapid separation of the differ-
ent layers, and the product was retired. The covering
layer of hyaluronic acid and carboxymethyl cellulose
may be damaged during implantation in the abdominal
cavity. Furthermore, there is no information available to
indicate whether incorporation is possible when two
meshes overlap each other in cases of complicated her-
nias.

A very recently developed mesh is made of polyvi-
nylidene fluoride with a small amount of polypropylene
on the parietal surface [32]. Dynamesh IPOM® (see Fig.
1) is CE registered and has been generally available since
October 2004. Experimental data showed fewer adhe-
sions than with the current standard Dualmesh®, and
good incorporation provided by the real mesh structure
with a pore size of at least 1 mm. Furthermore, 2 mesh-
es can be placed overlapping each other because the mesh
structure enables incorporation of both meshes. Our own
experience with more than 600 patients with incisional,
umbilical, epigastric and parastomal hernias starting in
1999 comprises ePTFE (Dualmesh®), covered PP (Parie-
tene composite®) and PVDF (Dynamesh IPOM®) see

Table 1. Materials used in our institution

Material Producer/Distributor

Video equipment
Instruments
Dynamesh [POM®

Storz Co., Tuttlingen, FRG

Storz Co., Tuttlingen, FRG
FEG-Textiltechnik, Aachen,
FRG/Dahlhausen Co., Cologne, FRG
Sofradim Co., Trevoux, France/Tyco
Healthcare Germany, Neustadt, FRG
W.L. Gore & Ass., Flagstaff, USA

Parietene/Parietex
Composite®
Dualmesh®

table 1. The surgical handling of the elastic PVDF mate-
rial is comparable to covered PP and better than ePTFE.
Postoperative pain and need of analgesics seem to be
reduced after implantation of PVDF due to the elasticity
of the material, which resembles that of the human
abdominal wall. In cases of infection, PVDF (1 patient
after repair of parastomal hernia) as well as covered PP
meshes (1 patient after umbilical hernia repair) could be
saved, whereas in 4 patients who developed secondary
infection of an ePTFE mesh after early relaparotomy, the
meshes had to be removed.

A last but important question concerns shrinkage of
the different materials [33—35]. Up to now only experi-
mental data have shown that these materials all show
shrinkage, which was more pronounced when ePTFE was
used rather than covered PP or PVDF (unpublished
results). That aspect needs to be strictly considered
because insufficient overlap of fascial defects will lead to
early hernia recurrences.

The area that needs to be covered by the mesh is also
a matter of substantial debate. It is generally recom-
mended that an overlap of 3—5 cm over the fascial gap is
sufficient [36-39]. However, increasing experience with
the laparoscopic technique underlines the necessity of at
least 5 cm. The hypothesis of the biochemical nature of
hernia disease requires covering the whole original inci-
sion. Clinical experience showed the occurrence of new
hernias above or below the original repair and supports
the idea of covering the whole incision and not only the
obvious fascial defect [38, 40].

Fixation of the mesh is the last step in the repair and
again involves an unanswered question. Basically, the
mesh can be sutured or stapled. In most clinical series
both techniques were combined. However, the use of sta-
ples only has been shown to have results similar to sutur-
ing or the combination of both [19]. It seems to be impor-
tant to reduce the fatty tissue between mesh and fascia to
fix the mesh securely. Therefore the falciform ligament
as well as the plicaec mediales and the fatty tissue between
them must be completely removed.

Results

The recurrence rate is the primary quality criterion of
any hernia repair. As recently reviewed by Leblanc [19],
recurrence rates range between 0 and 16%. As shown by
Cassar in 2002, laparoscopic repair is at least as success-
ful as the open mesh-based techniques [18]. Opponents
of laparoscopic repair cite the short follow-up, which
only applied to early studies. Today the average follow-
up can amount to almost 50 months and is comparable
with studies of the open technique [41]. The main advan-
tage over conventional procedures is the reduced rate of
wound complications, which was proven in comparative
studies [42—48]. Although seromas and hematomas are
often seen with ultrasonography, surgical interventions
are not necessary unless the patient has severe pain [49,
50].

The overall enterotomy rate ranges between 0 and
6% [19]. A localized enterotomy of the small bowel may
be sutured laparoscopically and the hernia repair can be
pursued. If the large bowel is injured, the final repair



396 Berger and Bientzle: Laparoscopic incisional hernia repair

should not be continued, laest mesh infection occur when
ePTFE is used. Due to the increased resistance to infec-
tion, the repair can be performed when covered PP or
PVDF are used. However, the most challenging compli-
cation with laparoscopic repair is the unrecognized ente-
rotomy, which is the main reason for postoperative mor-
tality. Careful surgical technique and avoidance of ener-
gy sources will best prevent enterotomies.

The conversion rate is astonishingly low and also
supports the feasibility of laparoscopic hernia repair [19].
Furthermore, conversion seems not to be related to post-
operative morbidity, as has been shown for colonic sur-

gery [51].

Discussion

As outlined above, some technical details of the lap-
aroscopic repair of incisional hernias are matters of
debate. Nevertheless, even with growing popularity and
the increasing number of surgeons performing this pro-
cedure, the results remain promising when some basic
aspects of hernia surgery are considered:

(i) suitable mesh material

(ii) broad lateral as well as cranial and caudal over-

lap
(iii) covering the whole original incision
(iv) adequate fixation of the mesh in fascial structures
and not in fatty tissue

The limitation of the laparoscopic technique is pri-
marily given by the size of the defect. At least 5 cm of
intact fascia must be available laterally between the her-
nia edge and the trocars to provide sufficient overlap.
Roughly, that means that depending on the height of the
patient, midline defects measuring more than 15-20 cm
in transverse diameter should be better treated by the
component separation technique [52]. In our experience
large hernias after extended transverse incisions are dif-
ficult to repair laparoscopically. But the open approach
with subfascial mesh augmentation is even more difficult
and may damage nerves in the abdominal wall.

Furthermore laparoscopy cannot be performed if no
adhesion-free abdominal wall can be identified, as was
responsible for 2 of 6 conversions of our own series. In
2 cases liver cirrhosis with portal hypertension was the
reason for conversion due to uncontrollable bleeding
GL2. In 2 further patients major enterotomies led to con-
version.

Unfortunately the literature does not provide suffi-
cient data to generally define a tailored indication for the
repair of incisional hernias as attempted by Dumanian
[53].

Our own experience of more than 6 years of laparo-
scopic incisional hernia repair GL3 leads to the follow-
ing recommendations:

1. Primary hernias after localized subumbilical mid-
line or flank incisions may be treated by open sublay
technique. Each other type of primary and recurrent inci-
sional hernia is a good indication for laparoscopic repair
except for very large ones in the midline. In these cases
the component separation technique seems to be more
suitable.

2. Portal hypertension may be a contraindication for
laparoscopic treatment.

3. Using an open access to the abdominal cavity
seems to be the safest approach. Only in cases with
untouched quadrants may the Veress needle be used.

4. The adhesiolyis should be done without any ener-
gy sources. Local bleeding can be safely controlled by
bipolar coagulation. The complete abdominal wall should
be prepared so as not to miss any defects. Fatty tissue
such as the falciform ligament and that between the pli-
caec mediales must be removed. The space of Retzius
should be opened in hernias of the lower abdomen, so the
mesh can be fixed at the symphysis and the pubic bones.

5. A real mesh structure providing incorporation on
one side and preventing adhesions on the other seems to
be the material of choice. Since May 2004, we have used
only Dynamesh IPOM® in more than 200 repairs of inci-
sional, parastomal, umbilical and epigastric hernias with-
out any adverse effects. We always cover the whole orig-
inal incision and recommend an overlap of at least 5 cm.
The mesh is fixed by transfascial stay sutures in the cor-
ners and spiral tacks.

6. Secure closure of the port sites is necessary to pre-
vent trocar hernias.

References

1. Klinge U, Prescher A, Klosterhalfen B, Schumpelick V
(1997) Development and pathophysiology of abdominal
wall defects. Chirurg 68: 293-303

2. Israelsson LA (1998) The surgeon as a risk factor for com-
plications of midline incisions. Eur J Surg 164: 353-359

3. Kingsnorth A, LeBlanc K (2003) Hernias: inguinal and
incisional. Lancet 362: 1561-1571

4. Adye B, Luna G (1998) Incidence of abdominal wall her-
nia in aortic surgery. Am J Surg 175: 400-402

5. Gislason H, Soreide O, Viste A (1999) Wound complica-
tions after major gastrointestinal operations. The surgeon
as a risk factor. Dig Surg 16: 512-514

6. Hoer J, Lawong G, Klinge U, Schumpelick V (2002) Fac-
tors influencing the development of incisional hernia. A
retrospective study of 2,983 laparotomy patients over a
period of 10 years. Chirurg 73: 474—480

7. Klinge U, Si ZY, Zheng H, Schumpelick V, Bhardwaj RS,
Klosterhalfen B (2001) Collagen I/IIl and matrix metal-
loproteinases (MMP) 1 and 13 in the fascia of patients
with incisional hernias. J Invest Surg 14: 47-54

8. Klinge U, Conze J, Krones CJ, Schumpelick V (2005)
Incisional hernia: open techniques. World J Surg 29:
1066-1072

9. Luijendijk RW, Hop WC, van den Tol MP, de Lange DC,
Braaksma MM, [Jzermans JN, Boelhouwer RU, de Vries
BC, Salu MK, Wereldsma JC, Bruijninckx CM, Jeekel J
(2000) A comparison of suture repair with mesh repair for
incisional hernia. N Engl J Med 343: 392-398

10. Vrijland WW, Jeekel J (2003) Prosthetic mesh repair
should be used for any defect in the abdominal wall. Curr
Med Res Opin 19: 1-3

11. Schumpelick V, Klinge U, Junge K, Stumpf M (2004)
Incisional abdominal hernia: the open mesh repair. Lan-
genbecks Arch Surg 389: 1-5

12. Burger JW, Luijendijk RW, Hop WC, Halm JA, Verdaas-
donk EG, Jeekel J (2004) Long-term follow-up of a ran-



13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Berger and Bientzle: Laparoscopic incisional hernia repair

domized controlled trial of suture versus mesh repair of
incisional hernia. Ann Surg 240: 578-583

LeBlanc KA, Booth WV (1993) Laparoscopic repair of
incisional abdominal hernias using expanded polyte-
traflouroethylene: preliminary findings. Surg Laparosc
Endosc 3: 39-41

Bingener J, Kazantsev GB, Chopra S, Schwesinger WH
(2004) Adhesion formation after laparoscopic ventral
incisional hernia repair with polypropylene mesh: a study
using abdominal ultrasound. JSLS 8: 127-131

Mussack T, Fischer T, Ladurner R, Gangkofer A, Bensler
S, Hallfeldt KK, Reiser M, Lienemann A (2005) Cine
magnetic resonance imaging vs. high-resolution ultra-
sonography for detection of adhesions after laparoscopic
and open incisional hernia repair: a matched pair pilot
analysis. Surg Endosc 19: 1538-1543

Leber GE, Garb JL, Alexander Al, Reed WP (1998) Long-
term complications associated with prosthetic repair of
incisional hernias. Arch Surg 133: 378-382

. Thoman DS, Phillips EH (2002) Current status of laparo-

scopic ventral hernia repair. Surg Endosc 16: 939-942
Cassar K, Munro A (2002) Surgical treatment of incision-
al hernia. Br J Surg 89: 534-545

Le Blanc KA (2005) Incisional hernia repair: laparoscop-
ic techniques. World J Surg 29: 1073-1079

Hooker GD, Taylor BM, Driman DK (1999) Prevention
of adhesion formation with use of sodium hyaluronate-
based bioresorbable membrane in a rat model of ventral
hernia repair with polypropylene mesh - a randomized,
controlled study. Surgery 125: 211-216

Butler CE, Navarro FA, Orgill DP (2000) Reduction of
abdominal adhesions using composite collagen-GAG
implants for ventral hernia repair. ] Biomed Mater Res 58:
75-80

Vrijland WW, Bonthuis F, Steyerberg EW, Marquet RL,
Jeekel J, Bonjer HJ (2000) Peritoneal adhesions to pros-
thetic materials: choice of mesh for incisional hernia
repair. Surg Endosc 14: 960-963

van’t Riet M, Burger JW, Bonthuis F, Jeekel J, Bonjer HJ
(2004) Prevention of adhesion formation to polypropy-
lene mesh by collagen coating: a randomized controlled
study in a rat model of ventral hernia repair. Surg Endosc
18: 681-685

McGinty JJ, Hogle NJ, McCarthy H, Fowler DL (2005)
A comparative study of adhesion formation and abdomi-
nal wall ingrowth after laparoscopic ventral hernia repair
in a porcine model using multiple types of mesh. Surg
Endosc 19: 786-790

Demir U, Mihmanli M, Coskun H, Dilege E, Kalyoncu A,
Altinli E, Gunduz B, Yilmaz B (2005) Comparison of
prosthetic materials in incisional hernia repair. Surg
Today 35: 223-227

Matthews BD, Mostafa G, Carbonell AM, Joels CS,
Kercher KW, Austin C, Norton HJ, Heniford BT (2005)
Evaluation of adhesion formation and host tissue response
to intra-abdominal polytetrafluoroethylene mesh and
composite prosthetic mesh. J Surg Res 123: 227-234
Koehler RH, Begos D, Berger D, Carey S, Le Blanc K,
Park A, Ramshaw B, Smoot R, Voeller G (2003) Minimal
adhesions to ePTFE mesh after laparoscopic ventral inci-
sional hernia repair: reoperative findings in 65 cases.
JSLS 7: 335-340

Moreno-Egea A, Liron R, Girela E, Aguayo JL (2001)
Laparoscopic repair of ventral and incisional hernias

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

397

using a new composite mesh (Parietex): initial experience.
Surg Laparosc Endosc Percutan Tech 11: 103—-106
Ammaturo C, Bassi G (2004) Surgical treatment of large
incisional hernias with an intraperitoneal Parietex Com-
posite mesh: Our preliminary experience on 26 cases.
Hernia 8: 242-246

Balique JG, Benchetrit S, Bouillot JL, Flament JB, Gouil-
lat C, Jarsaillon P, Lepere M, Mantion G, Arnaud JP,
Magne E, Brunetti F (2005) Intraperitoneal treatment of
incisional and umbilical hernias using an innovative com-
posite mesh: four-year results of a prospective multicen-
ter clinical trial. Hernia 9: 68-74

Lechaux JP, Lechaux D, Chevrel JP (2005) Laparoscopic
treatment of abdominal incisional hernias. Ann Chir 130:
350-352

Klinge U, Klosterhalfen B, Ottinger AP, Junge K,
Schumpelick V (2002) PVDF as a new polymer for the
construction of surgical meshes. Biomaterials 23:
3487-3493

Zieren J, Maecker F, Neuss H, Muller JM (2002) Trevira
mesh: a promising new implant for the treatment of
abdominal hernias. Langenbecks Arch Surg 387: 8§—13
Coda A, Bendavid R, Botto-Micca F, Bossotti M, Bona A
(2003) Structural alterations of prosthetic meshes in
humans. Hernia 7: 29-34

Johnson EK, Hoyt CH, Dinsmore RC (2004) Abdominal
wall hernia repair: a long-term comparison of Sepramesh
and Dualmesh in a rabbit hernia model. Am Surg 70:
657-661

LeBlanc KA, Booth WV, Whitaker JM, Bellanger DE
(2001) Laparoscopic incisional and ventral herniorraphy:
our initial 100 patients. Hernia 5: 41-45

Berger D, Bientzle M, Muller A (2002) Postoperative
complications after laparoscopic incisional hernia repair.
Incidence and treatment. Surg Endosc 16: 1720-1723
LeBlanc KA, Whitaker JM, Bellanger DE, Rhynes VK
(2003) Laparoscopic incisional and ventral hernioplasty:
lessons learned from 200 patients. Hernia 7: 118—124
Heniford BT FAU - Park A, Park AF, Ramshaw BIJ,
Voeller G (2003) Laparoscopic repair of ventral hernias:
nine years’ experience with 850 consecutive hernias. Ann
Surg 238: 391400

Berger D, Bientzle M, Muller A (2002) Laparoscopic
repair of incisional hernias. Chirurg 73: 905-908

Ben Haim M, Kuriansky J, Tal R, Zmora O, Mintz Y,
Rosin D, Ayalon A, Shabtai M (2002) Pitfalls and com-
plications with laparoscopic intraperitoneal expanded
polytetrafluoroethylene patch repair of postoperative ven-
tral hernia. Surg Endosc 16: 785-788

Park A, Birch DW, Lovrics P (1998) Laparoscopic and
open incisional hernia repair: a comparison study. Surgery
124: 816-821

Ramshaw BJ, Esartia P, Schwab J, Mason EM, Wilson
RA, Duncan TD, Miller J, Lucas GW, Promes J (1999)
Comparison of laparoscopic and open ventral herniorrha-
phy. Am Surg 65: 827-831

Carbajo MA, Martin dOJ, Blanco JI, de la Cuesta C,
Toledano M, Martin F, Vaquero C, Inglada L (1999)
Laparoscopic treatment vs. open surgery in the solution
of major incisional and abdominal wall hernias with
mesh. Surg Endosc 13: 250-252

Chari R, Chari V, Eisenstat M, Chung R (2000) A case
controlled study of laparoscopic incisional hernia repair.
Surg Endosc 14: 117-119



398

46.

47.

48.

49.

Berger and Bientzle: Laparoscopic incisional hernia repair

Raftopoulos I, Vanuno D, Khorsand J, Kouraklis G, Lasky
P (2003) Comparison of open and laparoscopic prosthet-
ic repair of large ventral hernias. JSLS 7: 227-232
Bencini L, Sanchez LJ, Boffi B, Farsi M, Scatizzi M,
Moretti R (2003) Incisional hernia: repair retrospective
comparison of laparoscopic and open techniques. Surg
Endosc 17: 1546-1551

McGreevy JM, Goodney PP, Birkmeyer CM, Finlayson
SR, Laycock WS, Birkmeyer JD (2003) A prospective
study comparing the complication rates between laparo-
scopic and open ventral hernia repairs. Surg Endosc 17:
1778-1780

Lin BH, Vargish T, Dachman AH (1999) CT findings after
laparoscopic repair of ventral hernia. AJR Am J
Roentgenol 172: 389-392

50.

51.

52.

53.

Susmalain S, Gewurtz G, Ezri T, Charuzi [ (2001) Sero-
ma after laparoscopic repair of hernia with PTFE patch:
is it really a complication? Hernia 5: 139-141

Gervaz P, Pikarsky A, Utech M, Secic M, Efron J, Belin
B, Jain A, Wexner S (2001) Converted laparoscopic col-
orectal surgery. Surg Endosc 15: 827-832

Gonzalez R, Rehnke RD, Ramaswamy A, Smith CD,
Clarke JM, Ramshaw BJ (2005) Components separation
technique and laparoscopic approach: a review of two
evolving strategies for ventral hernia repair. Am Surg 71:
598-605

Dumanian GA, Denham W (2003) Comparison of repair
techniques for major incisional hernias. Am J Surg 185:
61-65



