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Abstract The popularity of laparoscopic repair of
ventral hernias is increasing due to the apparent
advantages of the procedure, but this approach is still
a controversial technique. The aim of our study was to
evaluate the mortality rate of laparoscopic ventral
hernia repair and analyse the literature. The authors
performed a prospective study in 90 patients with
ventral hernia who were treated by laparoscopic repair.
Clinical parameters and intra- and postoperative
complications were evaluated. A case of mortality
was reported due to a nonrecognised bowel injury.
The mean follow-up (100%) was 42 months (range:
1–5 years). A bibliographical analysis was carried out
(MEDLINE). Four bowel injuries were presented
(4.4%): three recognised, which required conversion
(two treated with minilaparotomy and completed
afterwards by laparoscopy, and one by laparotomy);
and one nonrecognised, which was re-operated on but
evolved to sepsis and multiorgan failure and resulted in
death in 48 h (1.1%). Four further mortality rates have
been documented in the literature (0.6%, 1.1%, 3.1%,
and 3.4% of their series). Bowel injury and mortality
show a statistically significant tendency to decrease
with the number of operations (P<0.05). In conclu-
sion, in our study the risk of mortality with laparo-
scopic ventral hernia repair has been higher than 1%,
which must be made known. It is a risk that depends
on the surgeon’s experience but which does not seem
to be predictable.
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Introduction

The laparoscopic ventral hernia repair is a technical
option that attempts to improve the results of conven-
tional surgery, and its popularity is increasing due to the
apparent advantages of the procedure, but is still a
controversial technique. This approach appears to
modify the complications that can be expected after
surgery. With open repair, the morbidity rate depends
almost exclusively on the wound, but with the laparo-
scopic approach, the risk of visceral lesions and sub-
sequent sepsis with fatal consequences might be
significant [1, 2, 3, 4, 5, 6, 7]. The present study reports a
personal case of nonrecognised bowel injury and death,
and analyses the bibliography that exists on this prob-
lem.

Patients and methods

Patients

Between January 1998 and December 2002, 90 patients with ventral
hernia were operated on by laparoscopic repair. All the patients
were assessed in an Abdominal Wall Unit and duly informed of the
process, for which their signed consent was obtained. Included were
all patients aged over 30 years and giving their signed consent, with
a hernia measuring >4 cm and <15 cm (except nonmidline her-
nias), and no cutaneous lesions. Excluded were neoplastic patients,
those with acute infection or risk of sepsis, mentally disordered
patients, and those not giving their signed consent.

Surgical technique

The repair was done using general anaesthesia and pneumoperi-
toneum, according to the closed technique (Veress needle). The
position of the trocars depended on the size, location, and number
of abdominal wall defects, usually three in a line along the left
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flank. After complete adhesiolysis of the abdominal wall without
electrocautery (with endoscopic scissors or harmonic scalpel), the
defect was covered with a double-layer mesh (Parietex, Sofradim,
Trevoux, France), overlapping the edges of the defect by 5 cm all
around, and fixed using helicoidal staples every 1 cm (Tacker,
Origin Medsystems Inc., Menlo Park, Calif., USA).

Main outcome measures

All the patients were included in a follow-up protocol at the Sur-
gery Day Hospital and reviewed as outpatients at 1 week, 1 month,
6 months, and each year. The parameters assessed were: clinical
factors (age, sex, associated diseases, prior surgery, and hernia type
according to Chevrel’s classification) and complications (bowel
injury, seromas, haematomas, infection, abdominal wall pain, ileus,
bowel obstruction, etc.). The mean follow-up (100%) was
42 months (median 40; range: 10–52 months).

Bibliographical analysis

Literature search

Computer searches of MEDLINE database for the dates
January 1998 to May 2003 were performed using the
keywords ‘‘ventral hernia’’, ‘‘incisional hernia’’, and
‘‘laparoscopy’’. A manual search of the bibliographies of
the identified papers was carried out to identify any
additional articles.

Exclusion criteria

Criteria for exclusion were articles published in a lan-
guage other than English, nonabdominal wall surgery
(gynaecologic or urologic articles), letters or editorials,
and articles with incomplete information (lacking rates
of conversions, bowel lesions, re-operations, or mortal-
ity).

Statistical analysis

A descriptive statistical study was conducted of the data
obtained. Proportions of categorical variables were
analysed using the chi-square test and linear trend test.
Statistical analysis was performed using SPSS statistical
analysis software (SPSS Inc., v10.0, Chicago, Ill., USA).
A P value of <0.05 was considered significant.

Results

The patients’ clinical features are shown in Table 1 and
mortality in Table 2. During the operation, three bowel
injuries were detected. In two patients, a small bowel
enterotomy was exteriorised through a small laparotomy
incision, enterorrhaphy and reinserted into the abdo-
men; no contamination occurred, and laparoscopy was
completed. One patient required conversion to open
procedure.

Case report

A 69-year-old ASA II woman presented with a history of
gynaecologic surgery (hysterectomy and double adnexectomy),
urologic surgery (colposuspension), and intestinal surgery
(appendicectomy). She had a 6-cm-maximum-diameter infraum-
bilical midline ventral hernia. After preoperative tests (including
CT), the patient was programmed for ambulatory surgical treat-
ment. Surgery confirmed the defect, and when the adhesiolysis
manoeuvres were begun, there was a block reduction of the hernia
contents located subcutaneously in the ventral sac. The intestine
was reviewed, but no leaks or bleeding were noted. In the
immediate postoperative period, the patient presented with vom-
iting and was, therefore, admitted to hospital. Abdominal
exploration was normal. Hypotension and coldness were reported
at 24 h, signs of hypoperfusion were noted, and the patient was
transferred to the ICU. Due to haemodynamic instability with no
cardiogenic focus, abdominal CT was performed, which informed
of abundant free fluid. With the suspicion of intra-abdominal
sepsis, the patient underwent re-operation, which revealed a bowel
perforation. Segmental ileal resection with anastomosis was per-
formed and the mesh removed, and primary closure was done of
the abdominal wall. The patient progressed to multiorgan failure
and died 8 h after the re-operation (48 h after initial laparoscopic
surgery).

Table 1 Clinical characteristics of patients undergoing surgery for
ventral hernia via laparoscopy. Data are expressed as absolute
values (percentages)

(n=90)

Mean age (range) 58 (31–80)
Sex: male/female 33 (36)/57 (64)
I. Site: a) Midline
Supraumbilical 16
Juxtaumbilical 26
Infraumbilical 30
Xyphopubic 4

I. Site : b) Nonmidline
Subcostal 1
Transverse 4
Iliac 6
Lumbotomy 3

II. Size (cm): <5/5–10/10–15/>15 22/30/28/10
III. Recurrences: R0/R1/R2/R3 64/17/6/3
Number of defects: single/multiple 71 (79)/20 (21)

SWR classification: 1=site, 2=width, 3=recurrences

Table 2 Morbidity following laparoscopic ventral hernia repair.
Data are expressed as absolute values (percentages)

Intraoperative Recognised bowel injury 3 (3.3)
(n=90) Converted to open surgery 1

Laparoscopy 2
Immediate Nonrecognised bowel injury
(n=89) Peritonitis — Sepsis — Death 1 (1.1)

Abdominal wall pain —
Ileus 1 (1.1)

Early (<30 days) Haematoma 6 (7)
(n=88) Seroma 5 (5.6)

Bowel obstruction 1 (1.1)
Wound infection —
Subcutaneous cellulitis 1 (1.1)

Late (>30 days) Chronic haematoma 2 (2.3)
(n=88) Recurrence 4 (4.5)
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Bibliographical analysis

Fifty-seven bowel injuries (3.4%) have been published:
45 observed and 12 unobserved (Table 3). Of the latter,
eight developed sepsis and required treatment in inten-
sive care units, and five died: four from multiorgan
failure and one associated with hepatic disease during
the early postoperative period. All the cases of mortality
occurred between the first and third day postoperatively.
We report the first case of mortality acknowledged in
our country. The statistical analysis yields the following

data: the total risk of bowel injury in the laparoscopic
ventral hernia repair is 3.4%, that of unobserved lesions
0.7%, and that of mortality 0.3%. The number of bowel
injuries and the mortality show a statistically significant
tendency to decrease with the number of operations
performed (P<0.05) (Table 4).

Discussion

Laparoscopic surgery of ventral hernias has proved to
be an easy-to-perform technique, and most surgeons

Table 3 Bowel injuries and mortality resulting from the laparoscopic ventral hernia repair in the literature. Data are reported as absolute
values (percentages)

Bowel injury

Study n CR Total R NR Death

Salameh et al. (2002) [8] 29 1 (3.4) 2 (6.8) 1 con 1 1 (3.4) 10 h
Ben-Haim et al. (2002) [11] 100 7 (7) 6 (6) 4 con 2 0
Kirshtein et al. (2002) [19] 103 3 (2.9) 2 (1.9) 1 laparosc 0 0

1 minilap
Eitan and Bickel (2002) [20] 62 7 (11.3) 3 (4.8) 3 minilap 0 0
Parker et al. (2002) [21] 50 2 (4) 2 (4) 1 minilap 0 0

1 laparosc
Berger et al. (2002) [22] 150 0 4 (2) a 1 laparosc 2 b 1 (0.6) 60 h

1 con
Bageacu et al. (2002) [23] 159 21 (13.8) 3 (1.9) 3 con 0 0
Wright et al. (2002) [9] 90 4 (4.4) 5 (5.5) 3 con 2 1 (1.1) 72 h
Robbins et al. (2001) [24] 36 5 (13.9) 1 (2.8) 1 con 0 0
Heniford and Ramshaw(2000) [14] 100 8 (8) 2 (2) 1 laparosc 1 0
Chari et al. (2000) [12] 14 0 2 (14.3) 0 2 0
Leblanc et al. (2000) [16] 100 4 (4) 1 (1) 1 con 0 0
Szymanski et al. (2000) [25] 44 4 (9) 1 (2.3) 1 con 0 0
Koehler and Voeller (1999) [10] 32 2 (6) 2 (6) 2 con 0 1 (3.1) 29 days
Kyzer et al. (1999) [26] 53 2 (3.7) 2 (3.7) 2 con 0 0
Ramshaw et al. (1999) [13] 79 1 (1.3) 3 (3.8) 1 laparosc 1 0

1 con
Holzman et al. (1997) [27] 21 0 1 (4.7) 1 con 0 0
Bencini et al. (2003) [28] 50 0 2 (4) 2 minilap 0 0
Carbajo et al. (2003) [15] 270 1 (0.3) 9 (3.3) 8 laparosc 0 0

1 con
Moreno et al. (2004) 90 4 (4.4) 4 (4.4) 1 con 1 1 (1.1) 48 h

2 minilap
Results 1,632 76 (4.6) 57 (3.4) 45 (2.7) 12 (0.7) 5 (0.3)

n=number of cases; CR=conversion rate; R=recognised; NR=nonrecognised; con=conversion; minilap=mini-laparotomy (laparo-
scopically assisted approach); laparosc=laparoscopy. a 3 bowel injury in two patients; b fulminant septic shock at 2 days by secondary
perforation and intra-abdominal abscess at 5 days

Table 4 Bowel injury and mortality with laparoscopic ventral hernia repair grouped according to authors’ experience (Group 1: less than
50 cases; group 2: 50–100 cases; and group 3: more than 100 cases). Data are reported as absolute values (percentages) (* P<0.05)

Bowel injury

Series n Total R NR Death

Group 1: <50 cases 6 176 9 (5.1) 6 (3.4) 3 (1.7) 2 (1.1)
Group 2: 50 – 100 cases 7 474 21 (4.4) 17 (3.6) 4 (0.8) 2 (0.4)
Group 3: ‡100 cases 7 982 27 (2.7) 22 (2.2) 5 (0.5) 1 (0.1)
Statistical analysis
Chi-square test P=0.06 P=0.06
Lineal t test P=0.02* P=0.02*

n=number of cases; R=recognised; NR=nonrecognised
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have begun to use it before its efficiency has been dem-
onstrated by appropriate randomised studies. The first
meta-analyses seem to confirm the benefit of the lapa-
roscopic approach over open surgery in two specific
parameters (morbidity and hospital stay), but they warn
of the need to design more complete long-term studies
that allow more reliable and final conclusions [1, 2, 3, 4,
5, 6, 7]. In this context, it seems that this approach has
modified the complications that can be expected after
surgery. With open repair, morbidity depends almost
exclusively on the wound; it is rarely necessary to enter
the abdominal cavity, but if it is entered, the viscera can
be controlled directly and any injury visualised and re-
paired easily. With the laparoscopic approach, the risk
of visceral lesions and mortality might be higher as
supposed before. Including our case, the literature [8, 9,
10] contains five cases of mortality (0.6%, 1.1%, 3.1%,
and 3.4% of their series), but the number of patients
who progressed to sepsis and required intensive care was
more than double. Thus, 18.5% of bowel injuries with
the laparoscopic approach have not been observed
during surgery, and this has led some patients to peri-
tonitis and intra-abdominal sepsis, involving intensive
care and a 0.3% risk of mortality [11, 12, 13]. Unlike the
traditional approach, the laparoscopic technique always
requires prior parietal adhesiolysis to carry out the re-
pair. Therefore, the risk of bowel injury—whether or not
observed—and subsequent evolution to sepsis, multior-
gan failure, and death becomes a real possibility. This
rapid evolution means that the follow-up time in the first
few postoperative hours is fundamental for establishing
a diagnosis of suspicion and proceeding to an early re-
operation as the only means of preventing this process of
peritoneal contamination, sepsis, multiorgan failure,
death. Two bowel injury mechanisms have been de-
scribed: (1) direct trauma from scissors or scalpel but
with no intraoperative manifestation and (2) indirect
lesion from some energy source and formation of a
slough or ischaemic tissue, which subsequently necro-
tises and falls away, causing the perforation [14, 15, 16].
The most dangerous step in this technique is the ad-
hesiolysis. We avoid electrosurgery as much as possible
and do not recommend any other energy sources. We
use sharp dissection for the majority of operations and
never use harmonic scissors near the bowel. Harmonic
scissors can be used for adhesiolysis of the hernial sac or
scar surface. Our experience shows that traction and
external-pressure manoeuvres reduce the contents of the
sac in a cavity with multiple adhesions, and a high
pneumoperitoneum can also cause a bowel injury with-
out the aggressive agent coming into direct contact with
the intestinal wall. As some authors have suggested, we
find that bowel injury and mortality show a significant
tendency to decrease as the surgeon’s experience in-
creases, with the possibility of occurrence falling to
below 1% after 50 cases [8, 9, 14, 15, 16]. Even if
mortality depends on the surgeon’s experience, we must
ask ourselves two questions: (1) Is it wise to perform
this technique on an ambulatory basis? and (2) Is a

‘‘high-risk’’ group of patients predictable from hernia
type, history, or CT? Our case shows that visceral lesions
are not exclusive to large defects or patients considered
high risk, as our patient was selected for ambulatory
surgery because she was considered low-risk. Further-
more, this approach has enabled us to repair, without
any problem, large lumbar hernias classed as high-risk
because they required mobilisation of the colon. There-
fore, any patient treated with this technique is suscep-
tible to an intestinal lesion, which means that an
adequate postoperative follow-up must always be guar-
anteed. If the ambulatory regimen is used, at least 8 h
postoperative follow-up and a very strict fulfillment of
the criteria for discharge must be guaranteed [17, 18]. In
conclusion, laparoscopic ventral hernia repair implies a
risk of mortality that must be made known, a risk that
seems to depend on the surgeon’s experience but which
does not appear to be predictable preoperatively.
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