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Abstract
Background Despite good results in terms of safety and
minimal recurrence ensured by laparoscopy in the manage-
ment of incisional hernias, the use of minimally invasive
techniques for large incisional wall defects is still contro-
versial.
Methods Between 2002 and 2008 as many as 36 patients
with abdominal wall defects ¸15 cm were managed laparo-
scopically in our institution. The wall defects were ¸20 cm
in eight cases. The diameter of parietal defects was mea-
sured from within the peritoneal cavity. None had loss of
domain. Body mass index (BMI) for 18 patients was
¸30 kg/m2.
Results The mean duration of operations was
195 § 28 min (range 75–540). One patient needed conver-
sion for ileal injury and massive adhesions. Post-operative
complications occurred in nine patients; there were six surgi-
cal complications. Morbidity in obese and non-obese patients
was not statistically diVerent (p > 0.05). There was no post-
operative death. Mean hospital stay was 4.97 § 3.4 days
(range 2–18). Mean follow up was 28 months (range 2–68)
and only one hernia recurrence was observed.
Conclusions Minimum-access procedures can provide
good results in the repair of giant incisional hernia. Obesity
is not a contraindication to laparoscopic repair. Further
studies are expected to conWrm our promising results.

Keywords Giant incisional hernia · Laparoscopy · 
Intraperitoneal mesh repair

Introduction

The advent of mininvasive techniques has changed the
management of incisional hernia in recent decades, intro-
ducing a valid alternative to open surgery through the lapa-
roscopic technique of intraperitoneal underlay of meshes
[1–12]. Both the use of prosthesic materials and the intra-
peritoneal underlay have substantially reduced recurrence
of incisional hernia compared with primary suture, extra
peritoneal underlay (sublay), inlay, and onlay techniques
[6–8, 12]. Still, the use of laparoscopic incisional hernia
repair (LIHR) for large fascial defects is controversial and
practised by few surgeons [2, 13–15], and it is overlooked
or contraindicated by other authors, who repair fascial
defects >15 cm only by a conventional approach [16–21].
There is no unanimous deWnition of what surgeons actually
mean by giant incisional hernia. The classiWcation proposed
by Chevrel is based on the diameter of the wall defect, sug-
gesting the deWnition of giant or large for those ¸15 cm in
transverse dimension [22, 23]. DeWnitions like major, large,
very large, big, or massive incisional hernia may also be
found in Medline research [13–16, 19–21, 25–29]. Some
authors consider as giant or large wall defects with a sur-
face area of approximately 170 cm2, within the range 100–
225 cm2 [5, 14, 19, 24].

Materials and methods

Between April 2002 and February 2008 a total of 135
patients underwent LIHR in our institution, 36 for inci-
sional hernia ¸15 cm in diameter. The demographics are
listed in Table 1. Most patients in this study were
aVected by comorbidities such as blood hypertension
(n = 13), chronic cardiac disease (n = 6), insulin-independent
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diabetes mellitus (n = 5), and chronic bronchopneumopathy
(n = 4). Patients’ general conditions were classiWed
according to the criteria of the American Society of Ana-
esthesiology (ASA). Eighteen patients (50%) were obese,
with a BMI (body mass index) ¸30kg/m2. We deWned as
“giant” fascial defects with diameter ¸15 cm measured
intraoperatively from within the peritoneal cavity. In fact,
measurement of the distance between two external points
of incisional hernias on the abdominal surface can lead to
overestimation of size by 2.5 cm. Parietal defects aver-
aged 17.44 cm in size (range 15–22) and 149.33 § 36 cm2

in area (range 81.6–219.8). The diameter of wall defects
was 15 cm in seven patients, between 15 and 19 cm in 21,
and ¸20 cm in eight; the data are shown in Table 2. No
patient had hernias with loss of domain in our series. Each
patient had undergone 2.14 laparotomies on average
(range 1–12). The incisional hernia was located on the
median line in 29 cases and laterally in six. In cases of
double wall defect with two separated oriWces and two
scars, in median and lateral sites, the hernias were classi-
Wed according to the greater diameter. Multiple defects
located along a unique scar of the median line were deW-
ned as multioriWcial or complex (Swiss-cheese hernia). A
recurrent incisional hernia was present in nine patients—
in six following previous repair with mesh and in three
following previous repair without mesh (Table 1). Indica-
tions for a laparoscopic approach include having enough
abdominal surface to insert trocars, enough working
chamber, and adequate overlap (at least 4 cm) of mesh.
All the patients were asked for appropriate consent before
LIHR and all the operations were performed by the same
surgeon.

Preparation of patients

All patients received antithrombotic prophylaxis with
nadroparine 0.3–0.5 ml administered subcutaneously the
night before surgery, plus stocking or bandage of the lower
limbs for obese patients. An enema was given the night
before surgery. Short-term antibioprophylaxis consisted of
cephazoline 2 g i.v. the day of surgery.

Study design

This study was designed to validate retrospectively feasi-
bility and eVectiveness of LIHR in giant incisional hernia.
Conversion rate, operating time, early morbidity and mor-
tality (within 30 days), hospital stay, and late morbidity
were analyzed. Once discharged, the patients were moni-
tored by clinical examination with echography (with a
7.5 MHz probe) on the 10th, 30th, and 60th post-operative
(p.o.) day. Later they were followed-up by clinical exami-
nation or telephone call. The mean follow-up was
28 months (range 2–68).

Statistical analysis

The database of 36 patients with giant wall defects ¸15 cm
was analyzed retrospectively. Data treatment was by use
of the SPSS 11.0 statistical analysis software package.
Continuous variables were evaluated by use of the Student t
test and discrete variables by use of the �2 test. Statistically
signiWcant values were set for p < 0.05 (conWdence interval,
C.I. = 95%).

Operative technique of LIHR

The patient is intubated under general anaesthesia and
Wrmly secured to the table. A nasogastric tube and a Foley
catheter are routinely placed in the operating room. The
pneumoperiteoneum is established by insuZating the peri-
toneal cavity to 12–13 mmHg through a Verhess needle
inserted in the left hypochondrium. Subsequently, an optic
view is introduced into the peritoneal cavity through a
12 mm bladeless trocar in the left subcostal space with a 0°
endoscope for direct visualization (Endopath® X celTM

Ethicon, Cincinnati OH). Then, two more trocars of 5 and
10–12 mm are inserted, depending on the location of her-
nia, generally on the patient’s left side for midline inci-
sional defects. Further on, the 0° optic view is retrieved and
replaced by a 30° optic view inserted in the 10 mm trocar.
The peritoneal cavity is inspected, and in cases of recurrent
hernias trocars are inserted in the intact areas of the abdominal
wall to minimize the risk of iatrogenic intestinal injury. The
adhesions are divided by ultrasound scalpel (Ultracision;
Ethicon) or by scissors Xush with the intestinal loops. The
fat tissue all around the edges of the wall defect is removed.
For measurement of parietal defects the abdominal pressure
is reduced to 6 mmHg., then four spinal needles (22-gauge)
are inserted looking from inside the cavity on either edge of
the hernia; the external distance between the needles should
correspond exactly to the internal diameter of the wall
defect. Later, the pressure is increased again to 12 mmHg.
The mesh is made of expanded polytetraXuoroethylene

Table 1 Demographics and type of hernia

Gender M/F 19/17

Age (years) 64 (range 42–85)

BMI kg/m2 (mean) 30.47 (range 22.89–45)

ASA (mean) 2.2 (range 2–3)

Swiss-cheese hernia 5

Double hernia 1

Recurrent incisional hernia 9
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(ePTFE) with one smooth, darker shaded, non-ingrowth
surface to be placed adjacent to the intestinal loops and
another textured, lighter, ingrowth surface to be placed
away from hollow viscus (Gore Dual Mesh Plus Biomate-
rial; Gore and Associates, FlagstaV, AZ, USA). The pros-
thetic biomaterial contains silver carbonate and
chlorexidine diacetate that inhibit microbial colonization
for ten days after implantation. The prothesis is trimmed
with a minimal overlap of 3–4 cm; it is then rolled up and
introduced into the cavity through a 12 mm port. One coil
of a 5 mm tacking device (Pro-Tack Auto Suture; Tyco US,

Norwalk, CT, USA) is used for initial Wxing of the pros-
thetic material before its attachment to the wall by use of
four suture-passer transparietal threads (Gore Suture Passer
Instrument WL; Gore). Successively, the pressure is low-
ered again to 6 mmHg and complete Wxation of the mesh is
achieved by means of a double crown of titanium tacks,
with a distance of 2 cm between the two crowns. In subxy-
phoid or subcostal fascial defects the falciform ligament is
divided and the mesh is secured to subcostal regions by
tacks, whereas in the suprapubic region Wxation to the pubis
is achieved by tacks after dissection of the urinary bladder.

Table 2 Data for 36 incisional 
hernias ¸15 cm

Diameter 
(cm)

Area 
(cm2)

BMI 
(kg/m2)

Complications Oral intake 
(p.o. day)

Hospital 
stay (days)

1 15 82.00 37.65 1 3

2 15 81.64 29.05 Recurrence 1 2

3 15 81.85 29.39 1 2

4 15 92.6 35.70 1 3

5 15 117.5 32.47 1 2

6 15 176.6 26.42 Acute renal failure 1 3

7 15 196.2 45.00 1 5

8 16 150.72 26.30 Port site hernia 1 6

9 16 100.48 24.35 1 2

10 16 101.24 23.11 p.o. ileus 3 6

11 16 127.7 32.27 1 5

12 16 150.72 22.89 1 2

13 16 125.6 28.41 1 8

14 16 150.72 23.44 1 4

15 16 114.99 32.34 1 6

16 16 125.6 30.49 6 14

17 16 125.5 39.84 1 4

18 17 173.48 32.46 Port site hernia 1 3

19 17 173.48 29.38 1 2

20 17 173.49 29.41 1 2

21 17 140.6 32.00 1 6

22 18 169.56 29.39 4 9

23 18 169.56 26.42 1 4

24 18 113.4 32.65 Urinary retention 1 4

25 18 169.56 24.09 1 3

26 18 141.3 30.09 Seroma 1 7

27 18 161.3 38.22 Skin necrosis 1 18

28 19 179.1 28.65 1 3

29 20 219.8 30.39 1 5

30 20 204.1 33.33 Chronic pain 1 5

31 20 219.8 27.68 1 6

32 20 141.3 33.59 1 4

33 20 129.45 35.16 1 4

34 22 207.24 23.15 1 3

35 22 138.16 31.17 1 6

36 22 182.5 29.41 1 4
p.o., post-operative
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The peritoneal linen of the sac is never treated. No drainage
is placed in either the abdominal cavity or in the subcutane-
ous layer. Port-sites >1 cm are sutured. An abdominal com-
pressive packing is kept in place for 4–5 days.

Results

A total of 36 consecutive patients with incisional hernia
¸15 cm in transverse dimension were managed by LIHR in
our institution over the last six years. One half of the
patients were obese. There was one intraoperative compli-
cation, an intestinal injury without peritoneal contamination
needing conversion for massive adhesions, requiring ileal
resection, and the longest operative time (540 min), the
greatest blood loss (325 ml), and a long hospital stay
(14 days). The overall conversion rate was 2.7%. Overall,
the mean duration of surgery was 195 § 28 min (range 75–
540). The mean operative time was 145 § 19 min (range
75–275) for incisional hernias of 15 cm and 204 § 39 min
(range 85–540) for hernias >15 cm. On average, 3.4 trocars
and 75 titanium tacks (range 45–110), disposed in double
crown, were used for each patient. The estimated mean
blood loss in completely laparoscopic procedures was
72 § 77 ml (range 10–325). Another Wve laparoscopic pro-
cedures, three cholecystectomies and two groin hernia
repairs, were performed on the patients; the duration of the
these procedures was not included in the duration of
surgery. Oral intake and ambulation started between the
Wrst and the second p.o. day for all patients except two
elderly patients (Table 2). The mean hospital stay was
4.97 § 3.4 days (range 2–18). Obese and non-obese
patients had comparable mean hospital stay and showed no
signiWcant diVerence in short-term results (p > 0.05). Over-
all morbidity was 25%. All the data are listed in Table 3.
Morbidity in the obese patients (27%) and non-obese
patients (22%) did not diVer signiWcantly with the �2 test
(p > 0.05). No wall haematoma was registered. Neither
cutaneous nor intestinal leaks were observed. No prosthetic
migration occurred. The post operative course of hernias
¸20 cm was uneventful. There was no post-operative
death. Regarding early morbidity, skin necrosis was
observed on the 7th p.o. day in one obese patient with a
wall defect of 18 cm who had undergone 12 previous lapa-
rotomies; the patient was discharged on the 18th p.o. day.
No prosthetic infection was observed with silver/chlorexi-
dine ePTFE. In one patient after 10 days a 10-cm seroma
was observed, requiring only one aspiration after 60 days,
not complicated by infection or encapsulation, and showing
gradual reabsorption after 80 days. In our experience, only
seromas persisting without modiWcation for 60 days after
surgery or infected or causing symptoms need draining
[2]. One patient was lost to follow up and one died from

neoplastic disease. As to late morbidity, one patient experi-
enced chronic pain beyond the 180th p.o. day. Two port site
incisional hernias of very small size (<2 cm) were observed
180 days after LIHR, and both were treated conservatively.
One hernia recurrence was observed in this study
18 months after repair of a wall defect of 15 cm (recurrence
rate 2.7%), although it had not yet been diagnosed at the
time of our last report on LIHR [2].

Discussion

Our experience with LIHR has already yielded encouraging
results with fascial defects of any size [2], but this study has
conWrmed the validity of minimally invasive surgery for
management of defects ¸15 cm in transverse dimension
also. No hernia had loss of domain in our series. Our indi-
cations for the laparoscopic approach in large incisional
hernias included having enough abdominal surface to insert
trocars, enough working chamber, and adequate overlap
(4 cm at least) of meshes. The frequency of incisional her-
nia after abdominal surgery ranges between 0.5 and 20%
[8, 14, 30]. The recurrence rate with open primary repair
was 25% for defects <4 cm in size and up to 54% for
defects exceeding 4 cm in size [7, 8, 12] The introduction
of open repair with meshes has contributed to a signiWcant
reduction in recurrence, in particular with the intraperito-
neal underlay technique [7, 31]. The recurrence rate with
open intraperitoneal underlay is equal to the recurrence rate
of intraperitoneal LIHR, that is, approximately 4.5%, range
1.4–9.3% [1, 2, 5, 7, 8, 15, 16, 32, 33]. It should be also
emphasized how LIHR, in contrast with traditional surgery,
has the advantage of identifying those small defects, the so
called Swiss-cheese hernias, possible sources of recur-
rences, which may be missed during open repair [7].
Despite all these improvements resulting from use of
LIHR, most surgeons still prefer to repair giant incisional
hernias by open procedures [24–29]. Some authors use
“giant” or “large” to describe parietal defects 100–225 cm2

in area [5, 13, 18, 23]. The area of parietal defects in this

Table 3 Morbidity of LIHR for incisional hernia ¸15 cm

LIHR, laparoscopic incisional hernia repair

Early surgical morbidity No General complications No

Seroma (>80 days) 1 Urinary retention 1

Skin necrosis 1 Acute renal failure 1

Late surgical morbidity Post-operative ileus 1

Port-site incisional hernia 2

Chronic pain (>180 days) 1

Recurrence (after 18 months) 1

Total 6 Total 3
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study was 149.33 § 36 cm2 on average (range 81.6–219.8).
This study considered wall defects ¸15 cm as “giant” and
demonstrated the feasibility and eVectiveness of LIHR in
such cases. Operative mortality was nil and morbidity was
quite acceptable, comparable with those obtained with
LIHR for incisional hernias of any size in our experience
[2]. The ePTFE mesh with silver/chlorexidine is the least
susceptible to infection of all biomaterials and it was
implanted also in one case of associated ileal injury and in
three cholecystectomies, strictly in absence of peritoneal
contamination in all cases [34], No prosthetic infection was
registered. One half of patients in this series were obese,
but diVerences in morbidity and hospital stay from those for
non-obese patients were not statistically relevant. A mini-
mum overlap of 4–5 cm of the mesh was warranted to
ensure a correct repair and to avoid recurrence, especially
with a poorly incorporated material like ePTFE [35]. The
recurrence rate was 2.7% although a longer follow up is
necessary to evaluate the deWnite rate of hernia relapse.
Full-thickness transWxion sutures have been proposed as a
better method for securing meshes, supposing that Wxation
by tacks would bring about more adhesions and higher
recurrence [35–38]. To date, no evidence of signiWcant
diVerence between the two methods of mesh Wxation has
been proven. Recently, no real advantage of transabdomi-
nal sutures over tack Wxation was shown in experimental
and human studies [5, 37, 39]. In our study all the meshes
were Wxed by tacks and morbidity and recurrence rate were
quite acceptable. To summarize, tacks are a good tool for
mesh Wxation and all the advantages of mininvasive tech-
niques have been ensured for large incisional hernias.

Conclusions

LIHR is a safe and eVective procedure even in the manage-
ment of incisional hernias ¸15 cm Nevertheless, further
studies and a longer follow up are necessary to conWrm
these preliminary results.
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