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Abstract

Background Laparoscopic ventral hernia repair may be

an alternative to open mesh repair as it avoids a large

abdominal incision, and thus potentially reduces pain and

hospital stay. This review aimed to assess the safety and

efficacy of laparoscopic ventral hernia repair in comparison

with open ventral hernia repair.

Method A systematic review was conducted, with com-

prehensive searches identifying six randomised controlled

trials (RCTs) and eight nonrandomised comparative

studies.

Results The laparoscopic approach may have a lower

recurrence rate than the open approach and required a

shorter hospital stay. Five RCTs (Barbaros et al., Hernia

11:51–56, 2007; Misra et al., Surg Endosc 20:1839–1845,

2006; Navarra et al., Surg Laparosc Endosc Percutan Tech

17:86–90, 2007; Moreno-Egea et al., Arch Surg 137:266–

1268, 2002; Carbajo et al., Surg Endosc 13:250–252, 1999)

reported no conversion (0%) to open surgery, and four

nonrandomised studies reported conversions to open sur-

gery ranging from 0% to 14%. Open approach

complications generally were wound related, whereas the

laparoscopic approach reported both wound- and

procedure-related complications and these appeared to be

less frequently reported.

Conclusion Based on current evidence, the relative safety

and efficacy of the laparoscopic approach in comparison

with the open approach remains uncertain. The laparo-

scopic approach may be more suitable for straightforward

hernias, with open repair reserved for the more complex

hernias. Laparoscopic ventral hernia repair appears to be an

acceptable alternative that can be offered by surgeons

proficient in advanced laparoscopic techniques.

Keywords Hernia � Ventral/surgery � Laparoscopy �
Surgical procedures, operative � Surgical mesh �
Humans

Abbreviations

RCT Randomised controlled trial

Ventral hernias are the second most common type of

abdominal hernias, after inguinal hernias [1], and account

for approximately 10% of all hernias [2]. Ventral hernia,

also known as abdominal wall hernia or incisional hernia,

is defined as protrusion of a portion of an organ or tissue

through the abdominal wall [3]. The inner lining of the

abdomen pushes through the abdominal wall that has been

weakened due to either a congenital defect or previous

surgical incision (e.g. alimentary surgery, vascular surgery,

genital tract surgery, or laparoscopy). The resulting bal-

loon-like sac may trap or incarcerate a loop of intestine or

other abdominal contents, which could cause potentially

serious problems requiring emergency surgery [4].

Ventral hernias are an important long-term morbidity of

conventional surgery [5, 6] as they usually develop within
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5 years after laparotomy. Risk factors for incisional ventral

hernia include wound infection, abdominal distension,

pulmonary complications, male sex, age, obesity, emer-

gency procedures, early reoperation, jaundice, underlying

disease process, type of closure, suture material used in

closure and choice of original incision [7]. They may also

result from too much tension with the initial closure of the

abdominal incision, which creates poor healing, swelling

and wound separation [8]. Hernia sizes vary from very

small to very large and complex. A hernia left untreated

may enlarge with time and become progressively symp-

tomatic. Surgery is the preferred treatment [5] with a

choice of two methods: open repair (with sutures or mesh)

and laparoscopic mesh repair.

Laparoscopic ventral hernia repair (LVHR) was first

introduced in 1993 by LeBlanc and Booth [9]. After

pneumoperitoneum is established for exploration of the

abdomen, at least three trocars are placed as far laterally

as possible from the hernia defect. The number of trocars

required and the placement of ports will depend on the

size and location of the hernia. Intra-abdominal adhesions

are broken down with sharp and blunt dissection and the

hernia sac can be reduced, if necessary. Mesh is cut to

overlap the defect by approximately 3–5 cm, and is then

inserted through a trocar site and fixed to the abdominal

wall. The mesh is usually placed intraperitoneally and a

range of mesh and suture combinations have been used.

Full-thickness mattress sutures (2-0 or 0) spaced at 4–5-

cm intervals around the circumference of the mesh are

usually used to anchor the mesh and hold it in place [10].

Spiral tacks or staples are then placed in between the

mattress sutures at 1-cm intervals to secure the mesh

[10].

The open approach is the standard technique for repair

of ventral hernias. However, the rate of hernia recurrence is

high, especially if the hernia defect has been repaired with

sutures. The laparoscopic repair of ventral hernias is an

emerging technique that has been applied with potential to

replace open repair. Recurrence rates have been reported to

be similar to open repair with mesh but with shorter hos-

pital stay [5] as it does not require the wide dissection area

or routinely require the subcutaneous drains which

accompany open repair [11]. A summary of the evidence of

the efficacy, safety and cost-effectiveness of laparoscopic

repair compared with open repair is lacking. It is unclear

whether one technique may be more appropriate for a

particular type of hernia and if the severity and types of

complications differ for each technique. The efficacy and

safety of laparoscopic ventral hernia repair in comparison

with open ventral hernia repair needs to be considered, as

do costs and resource use.

The aim of this review was to assess the safety and

efficacy of laparoscopic surgery in comparison to open

surgery for the treatment of ventral hernia repair, through a

systematic review of the literature.

Materials and methods

Search strategy

A systematic search of MEDLINE, EMBASE, Current

Contents, PubMed and the Cochrane Library (Issue 3,

2005) was conducted, from the inception of the databases

until July 2005. The York (UK) Centre for Reviews and

Dissemination databases, relevant online journals and

the Internet were searched in July 2005. In addition Clin-

icaltrials.gov and the National Research Register were

searched for ongoing trials in this area, and located a

number of trials which have been included as Appendix 1.

Updated searches were performed in October 2007 to

include any new RCTs. Searches were conducted without

language restriction. The search terms were ‘‘laparoscopic

ventral hernia repair’’ or ‘‘LVHR’’, ‘‘laparoscopy’’ and

‘‘hernia, ventral laparosco*’’ and ‘‘(ventral hernia or

incisional hernia or abdominal wall hernia)’’, where

the asterisk is a truncation symbol in several databases

and retrieves terms with a common word stem, e.g.

‘‘laparoscope’’, ‘‘laparoscopy’’, ‘‘laparoscopic’’, and

‘‘laparoscopies’’.

Inclusion criteria

Articles were obtained on the basis of the abstract con-

taining safety and efficacy data on the laparoscopic

approach to ventral hernia repair in the form of RCTs and

other controlled or comparative studies. Conference

abstracts and manufacturer’s information were included if

they contained relevant safety and efficacy data. The

English-language abstracts from foreign-language articles

were also included if they met the study inclusion criteria

and contained safety and efficacy data. In the case of

duplicate publications, the latest and most complete study

was included.

Data extraction and analysis

Data were extracted by one researcher and checked by a

second using standardised data extraction tables developed

a priori. Included studies were assigned a level of evidence

according to the hierarchy of evidence table developed by

the National Health and Medical Research Council of

Australia [12], and examined for design or execution fac-

tors that may have introduced bias. Assessment of study

quality considered a number of factors, including quality

of the reporting of study methodology, methods of
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randomisation and allocation concealment (for RCTs), any

blinding of patients or outcome assessors; and attempts

made to minimise bias.

Results

Description of studies and critical appraisal

A total of 14 studies met the inclusion criteria: six RCTs

(level II) and eight nonrandomised comparative studies (six

level III-2 and two level III-3). Table 1 provides a

descriptive summary of the included studies.

There was a relative homogeneity to the patient pool, as

the included studies had similar inclusion and exclusion

criteria for patient recruitment. The patient pool typically

included those with a diagnosis of ventral hernia (primary

and incisional) with a minimum and maximum defect size,

who were eligible for an open or laparoscopic surgical

procedure. Excluded patients were those with a need for

emergency surgery, a high risk for general anaesthesia or

whose hernia repair was performed concurrently with

another surgical procedure.

One RCT reported significant differences in patient sex

and hernia type [11], whilst the comparative studies

reported significant differences in patient age and defect

size [13], proportion of patients with recurrent ventral

hernias [6], and hernia size [14]. None of the other studies

reported statistically significant differences between patient

characteristics for the laparoscopic and open repair groups.

Table 1 Included studies

Study Year Follow-up Level of evidence Study type Intervention n

Moreno-Egea 2002 Mean 3.4 yearsa II RCT LAP (TEP/IA)

Open

11 (8/3)

11

Carbajo 1999 Mean 27 monthsa II RCT LAP

Open

30

30

Barbaros 2007 Mean 18 months

Mean 20 months

II RCT LAP

OPPM

23

23

Navarra 2007 Up to 6 monthsa II RCT LAP

OPPM

12

12

Olmi 2007 Median 24 months (16–55)a II RCT LAP

OPPM

85

85

Misra 2006 Mean 13.7 months

Mean 12.2 months

II RCT LAP

OPPM

33b

33b

Robbins 2001 Not stated III-2 Comparative with

concurrent controls

LAP

Open

36

18

Chari 2000 6–24 monthsa III-2 Comparative with

concurrent controls

LAP

Open

14

14

DeMaria 2000 12–24 monthsa III-2 Comparative with

concurrent controls

LIPP

OPPM

21

18

Ramshaw 1999 Mean 21 monthsa III-2 Comparative with

concurrent controls

LAP

Open

79

174

Holzman 1997 Mean 20 months

Mean 18 months

III-2 Comparative with

concurrent controls

LAP

Open

21

16

McGreevy 2003 Up to 30 daysa III-2 Comparative with

concurrent controls

LAP

Open

65

71

Park 1998 Mean 24 months

Mean 54 months

III-3 Comparative with

historical controls

LAP

Open

56

49

Zanghi 2000 Mean 18 months

Mean 40 months

III-3 Comparative with

historical controls

LAP

Open

11

15

LAP laparoscopic approach, Open open approach, TEP totally extraperitoneal laparoscopy, IA intra-abdominal laparoscopy, LIPP laparoscopic

intraperitoneal placement of a PTFE patch, OPPM open surgical placement of polypropylene mesh, RCT randomised controlled trial
a Follow-up times stated apply to both groups; b the number patients assessed in Misra et al. was unclear, as 33 patients per group were originally

randomized with 9 patients lost to follow-up; however, data for postoperative complications and hospital stay state open repair patients n = 30

and laparoscopic repair patients n = 32

6 Surg Endosc (2009) 23:4–15
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Possible confounding factors identified in the studies

included the number of previous ventral hernia repairs,

fixation technique (sutures, staples or tacks) and location

and aetiology of the hernias. Misra et al. [15] noted that,

for the majority of patients in both groups, ventral hernia

followed lower abdominal gynaecologic operation.

Comorbidities were reported in four RCTs. Misra et al.

[15] included some patients with a higher body mass index

(BMI) and chronic obstructive pulmonary disease,

although numbers were not reported. Olmi et al. [16]

reported one patient with coeliac disease, and Barbaros

et al. [11] reported one patient who had prosthetic heart

valves. Navarra et al. [17] reported on two patients who

had additional multiple small defects that were discovered

intraoperatively; however, these were not described.

Four RCTs described their randomisation process: by

computerised program [11, 17, 18] and by random numbers

derived from the website www.randomization.com [15].

Two of these RCTs stated the method of allocation con-

cealment: numbers in sequential order were kept in sealed

envelopes which were opened only in theatre before sur-

gery after the patient had already been enrolled [17] and

slips were kept in sealed envelopes which were picked at

random after patient’s consent had been received, then

opened to reveal the type of repair [15]. Blinding of

investigators, outcome assessors or patients was not pos-

sible due to the nature of surgery. Follow-up times ranged

from 2 to 55 months. Nine patients in the Misra et al. [15]

study were lost to follow-up, comprising five patients from

the open repair group and four patients from the laparo-

scopic repair group. The final number of patients assessed

by Misra et al. was unclear. Thirty-three patients were

originally randomised to each group, then five open and

four laparoscopic repair patients were reported as lost to

follow-up. However, postoperative complications were

reported for group sizes of 30 (open) and 32 (laparoscopic).

There were no other reported losses to follow-up in the

included studies.

Methods for patient allocation in the nonrandomised

comparative studies varied. In three studies patient allo-

cation was based on surgeon preference [1, 6, 19]. Methods

of patient allocation in Robbins et al. [20], Holzman et al.

[13] and Zanghi et al. [14] may have introduced selection

bias, which is likely to have favoured the laparoscopic

method, since patient comorbidities and hernia anatomy

were the basis of patient allocation in these studies.

DeMaria et al. [6] intentionally allocated patients with

more complex hernias to receive laparoscopic repair. Chari

et al. [21] matched patients in the laparoscopic group to

patients in the open group, allowing comparisons to be

made between patients with similar characteristics. How-

ever, due to the retrospective study design, there was

potential for error and bias in the collection and

interpretation of information. Park et al. [22] and Zanghi

et al. [14] used historical controls, so valid comparisons

could not be made between the laparoscopic and open

groups in these studies due to differences in the duration of

follow-up. Two of the studies reported small to moderate

losses to follow-up [13, 14], but the remaining eight studies

appeared to have retained all patients.

Efficacy of laparoscopic repair compared with open

repair

Rate of hernia recurrence

RCTs Four RCTs reported on hernia recurrence [11, 15,

16, 23]. Two RCTs reported hernia recurrence in the lap-

aroscopic repair group: Olmi et al. [16] reported 2.3% (2/

85) 1 and 3 months after surgery, and Misra et al. [15]

reported 6.3% (2/32) with mean follow-up of 13.7 months.

For open repair, one RCT [23] reported hernia recur-

rence in 7% (2/30) of patients at mean follow-up of

27 months, whilst another RCT [11] reported recurrence in

4% (1/23) of patients at mean follow-up of 20 months. All

three patients required reoperation (Table 2). The third

RCT [16] reported hernia recurrence in 1.1% (1/85) of

open repair patients 1 month after surgery and Misra et al.

[15] reported hernia recurrence in 3.3% (1/30) of open

repair patients with mean follow-up of 13 months; how-

ever, reoperation for these patients was not reported.

Nonrandomised comparative studies Three of the six

nonrandomised comparative studies with concurrent con-

trols [1, 6, 13] reported hernia recurrence with at least

2 years mean follow-up. Lower recurrence rate was

reported in the laparoscopic group in two of the three

studies [1, 13]. DeMaria et al. [6] reported a lower recur-

rence rate in the open group. In the two comparative

studies with historical controls, 13% recurrence rate after

mean follow-up of 24 months in the laparoscopic group

and 61% recurrence rate in the open group after mean

follow-up of 53 months was reported in one study [22], and

no recurrences after mean follow-up of 18 months for the

laparoscopic group and mean follow-up of 40 months for

the open group was reported in the second (Table 2) [14].

Reasons for recurrences were not reported in any of the

studies. However, hernia recurrences in two of the patients

undergoing the open procedure in Ramshaw et al. [1] later

turned out to be missed hernias from the original operation.

Length of hospital stay

RCTs In all six RCTs hospital stay was significantly

shorter for patients in the laparoscopic group (Table 3) [11,

15–18, 23].
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Nonrandomised comparative studies No significant dif-

ference between the two groups for hospital stay was

reported in the six nonrandomised comparative studies [1,

6, 14, 19, 21, 22]. However, the variability in the duration

of hospital stay for the laparoscopic and open groups

resulted in wide ranges, which may have been due to some

patients requiring aspiration drains, thus prolonging their

stay in hospital (Table 3).

Operating time

RCTs Operating time was significantly shorter for the

laparoscopic approach in three RCTs [11, 16, 23], however

Moreno-Egea et al. [18] reported similar operating times

for laparoscopic and open approaches. Neither Navarra

et al. [17] nor Misra et al. [15] found a significant differ-

ence in mean operating time (Table 4).

Nonrandomised comparative studies The ranges in

operating time reported from six of the nonrandomised

comparative studies [1, 13, 14, 19, 21, 22] were similar for

both groups (Table 4). However, the operating time for the

laparoscopic approach appeared to be longer.

Conversions to open

RCTs Five RCTs [11, 15, 17, 18, 23] reported no con-

versions from laparoscopic to open surgery and the

remaining RCT [16] did not report on conversion

(Table 5).

Nonrandomised comparative studies Conversion rates

were reported in four nonrandomised comparative studies

and ranged from 0% to 14% (median 5%) (Table 5) [13,

14, 19, 20]. Reasons for conversion included enterotomy,

obesity (which resulted in the inability to reduce the hernia

contents), multiple defects, severe adhesions and abscess.

Safety of laparoscopic repair compared with open

repair: complications

More complications were reported for open repair patients

than for laparoscopic repair patients in four of the six RCTs

(Table 6) [15, 16, 18, 23]. Moreno-Egea et al. [18] repor-

ted no complications for laparoscopic patients, while 18%

(2 of 11) of open repair patients required aspiration drains

and 36% (4 of 11) had postoperative haematomas. In

Carbajo et al. [23], 3% (1/30) of laparoscopic patients had

Table 2 Rate of hernia

recurrence

Expressed as mean values

unless stated otherwise. FU
follow-up
a Rate of hernia recurrence with

at least 2-year follow-up; b rate

of hernia recurrence with at

least 2-month follow-up

LAP OPEN

Randomised controlled trials

Carbajo 1999a 0% (0/30) 7% (2/30)—both required reoperation

Barbaros 2007b 0% (0/23) 4% (1/23)—repaired laparoscopically

Olmi 2007b 2.3% (2/85) 1.1% (1/85)

Misra 2006b 6.3% (2/32) 3.3% (1/30)

Nonrandomised comparative with concurrent controlsa

DeMaria 2000 4.8% (1/21) 0% (0/18)

Holzman 1997 9.5% (2/21) 12.5% (2/16)

Ramshaw 1999 2.5% (2/79) 20.7% (36/174)

Nonrandomised comparative with historical controls

Park 1998 13% (mean 24 months FU) 61% (mean 53 months FU)

Zanghi 2000 0% (mean 18 months FU) 0% (mean 40 months FU)

Table 3 Length of hospital stay

Expressed as mean values

unless stated otherwise

* p \ 0.001; ** p \ 0.05;

*** p \ 0.005

LAP OPEN

Randomised controlled trials

Moreno-Egea 2002 1.0 day 5.2 days*

Carbajo 1999 2.2 days 9.1 days**

Barbaros 2007 2.5 ± 1.5 days 6.3 ± 4.2 days**

Navarra 2007 5.7 (1–13) days 10 (5–19) days**

Olmi 2007 2.7 (2.2–3.2) days 9.9 (5.2–14.6) days***

Misra 2006 1.5 days 3.4 days**

Nonrandomised comparative

6 of 8 studies Median 2.6 days (0.8–5.0) Median 5 days (1.5–11.0)

8 Surg Endosc (2009) 23:4–15
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postoperative incarceration requiring reoperation and 13%

(4/30) had mild seroma, while 7% (2/30) of open patients

had accidental intestinal perforations during surgery, 50%

(15/30) had mild seroma, 17% (5/30) had massive seroma,

10% (3/30) had abscess (one patient requiring reoperation),

10% (3/30) had mild haematoma, 10% (3/30) had moderate

haematoma and 3% (1/30) had intestinal occlusion

requiring reintervention.

Olmi et al. [16] reported complications in 16.4% of

laparoscopic repair patients and in 29.4% of open repair

patients. In the laparoscopic repair group 19% (6/85) of

patients developed persistent seroma longer than 4–

6 weeks and 1.2% (1/85) developed seroma infection

1 month after surgery, requiring laparoscopic removal of

the mesh and suture of the abdominal wall. Seven months

later this patient developed a small bowel obstruction due

to adhesions, requiring a further laparoscopic procedure.

Five percent (4/85) of patients developed neuralgia thought

to be due to tack placement and, of these, two had tacks

removed laparoscopically. One patient who developed

faecal obstruction was treated by water enema. In the open

repair group 20 patients had minor complications: six

wound infections, one seroma, two persistent serous

secretions, one faecal obstruction, two cases of occlusion

(which occurred 6 and 12 months after operation and were

treated conservatively) and eight cases of neuralgia. Four

patients had major complications: one severe wound

infection (leading to sepsis), one caval thrombosis

(requiring a caval filter placement and 103 days of hospi-

talisation), one pulmonary embolism (requiring intensive

therapy unit) and one postoperative haemorrhage (requir-

ing reintervention).

Misra et al. [15] reported more wound-related infectious

complications in the open repair group (33%) than in the

laparoscopic repair group (6%). These complications

included superficial wound infection (nine in the open and

two in the laparoscopic group), deep wound infection,

mesh infection and flap necrosis (one each reported in the

open group) and seroma (one in the open and four in the

laparoscopic group). Urinary retention was reported in two

patients (one per repair group), together with one recur-

rence in the open repair group and two recurrences in the

laparoscopic repair group.

The remaining two RCTs [11, 17] reported more com-

plications for laparoscopic repair patients than for open

repair patients. Navarra et al. [17] reported postoperative

complications in 16.6% of laparoscopic repair patients and

in 8.3% of open repair patients. Sixteen percent (2/12) of

laparoscopic repair patients suffered from seroma forma-

tion, which resolved spontaneously. Eight percent (1/12) of

open repair patients suffered a wound infection which

healed without requiring mesh removal.

Barbaros et al. [11] reported that 17% (4/23) of lapa-

roscopic repair patients had seroma, and haematoma,

cellulitis, ileus and mesh removal due to rejection were

each suffered by 4% (1/23) of patients. One patient (4%)

had enterotomy, and this same patient also had mesh

Table 4 Operating time

Expressed as mean values

unless stated otherwise

* p = 0.08; ** p \ 0.05;

*** p \ 0.005; **** p = 0.15;

***** p = 0.371

LAP OPEN

Randomised controlled trials

Moreno-Egea 2002 42 min 45 min*

Carbajo 1999 87 min 111.5 min**

Barbaros 2007 99 ± 32 min 72 ± 18 min**

Navarra 2007 73.7 (45–140) min 88.7 (60–190) min****

Olmi 2007 61.0 (54.1–68.9) min 150.9 (132.1–169.7) min***

Misra 2006 75 min 86 min*****

Nonrandomised comparative

6 of 8 studies Median 126.3 min (58–140 min) Median 89.8 min (78–120 min)

Table 5 Conversion of laparoscopic to open surgery

Conversions

Randomised controlled trials

Moreno-Egea 2002 0

Carbajo 1999 0

Barbaros 2007 0

Navarra 2007 0

Olmi 2007 –

Misra 2006 0

Nonrandomised comparative with concurrent controls

DeMaria 2000 –

Ramshaw 1999 –

Holzman 1997 1/21 (4.8%)

McGreevy 2003 3/65 (4.6%)

Robbins 2001 5/36 (13.9%)

Chari 2000 –

Nonrandomised comparative with historical controls

Park 1998 –

Zanghi 2000 0

Ellipses indicate not reported

Surg Endosc (2009) 23:4–15 9
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removed due to infection. The only postoperative compli-

cation for the open repair patients was mesh removal due to

infection occurring in 17% (4/23) of patients.

The nonrandomised comparative studies reported more

complications from the open approach. The most com-

monly reported complications for open repair were wound

infection, seroma and prolonged ileus. For the laparoscopic

approach, seroma and enterotomy were the most frequently

reported outcomes. More patients in the open group

required aspiration drains than those in the laparoscopic

group. A small number of complications such as nausea/

vomiting, pulmonary embolism, stroke and urinary reten-

tion, were also reported in both groups (Tables 7 and 8).

No deaths were reported in either group.

Discussion

Laparoscopic ventral hernia repair is an emerging tech-

nique with the potential to replace open repair. The safety

and efficacy of laparoscopic repair of ventral hernias in

comparison with open repair is uncertain due to a lack of

high-level comparative evidence. However, the data from

the included studies suggest that the laparoscopic approach

may have some advantages over open repair.

The laparoscopic approach may have a lower recurrence

rate and require a shorter hospital stay, with conversion to

open surgery ranging from 0% to 14% in four nonrando-

mised comparative studies, 0% in five RCTs and not

reported upon in the remaining studies.

Two RCTs [16, 23] reported significantly shorter oper-

ating time for laparoscopic repair, whilst one RCT [11]

reported a significantly longer operating time for laparo-

scopic repair. The operating times from the other RCTs

[15, 17, 18] and the ranges in operating time from the

nonrandomised comparative studies were either not sig-

nificant, or were similar for both laparoscopic and open

approaches.

Variability in the data across the studies may have been

influenced by the size and complexity of the hernia and the

surgeon’s level of experience. These factors may also have

influenced the duration of the operation and whether a

conversion to open was required.

Complications from the open approach tended to be

wound related, whereas the laparoscopic approach reported

wound-related and procedure-related complications such as

enterotomy. The variability in the complications reported

may be due to differences in operative techniques across

studies, for both laparoscopic and open, and the level of the

surgeon’s experience with the technique. Complications

appeared to be less frequent in laparoscopic repair; however,

the sequelae may be more severe, for example, an unrec-

ognised enterotomy could potentially lead to abdominal

contamination and sepsis. It is also possible that fewer

complications were reported after laparoscopic surgery in

the nonrandomised comparative studies because patients

with less complex hernias were allocated to the laparoscopic

group, while those with more complex hernias were treated

with the open approach [13, 14]. Furthermore, complex and

large hernias may have been reserved for open repair due to

limitations in the laparoscopic technique. Holzman et al.

[13] found extremely large hernias difficult to approach

laparoscopically due to inability to place functional trocars,

which resulted in a tendency to perform open repair for the

larger and more complex hernias.

No cost-effectiveness analyses have been published to

date. The surgical appliances for the laparoscopic approach

are more expensive, but this cost may be balanced by the

shorter hospital stay [6, 13].

As there is still uncertainty on whether an open or lap-

aroscopic approach should be used, it is important that

patients are well informed of the risks and benefits of each

technique.

Further research

To determine long-term safety and recurrence rates, there

is a need for more rigorous studies with adequate sample

sizes and longer follow-up (longer than 2 years). Other

factors that may influence the evaluation of the laparo-

scopic approach include: the surgeon’s level of experience

with the techniques (to ascertain any correlations with the

main outcome measures), the reasons for recurrence (as it

is unclear whether the recurrence rates reported in the

included studies are due to the technique or the noncom-

pliance of patients with postoperative instructions) and

postoperative pain (as it is often assumed that minimally

invasive procedures are less painful, but few studies testing

this assumption have been published).

Conclusions

There is no conclusive evidence that the laparoscopic

approach is better or worse than the open approach in terms

of safety and efficacy. However, results from the included

studies suggest that laparoscopic repair may have a lower

recurrence rate, shorter hospital stay and fewer complica-

tions. The implications for practice arising from these

findings are:

• The laparoscopic approach may be more suitable for

straightforward hernias, with open repair reserved for

more complex hernias.

• Laparoscopic ventral hernia repair appears to be an

acceptable surgical operation that can be offered by

14 Surg Endosc (2009) 23:4–15
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surgeons proficient in advanced laparoscopic tech-

niques with access to high-technology equipment.
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Appendix 1

Randomised controlled trials in progress

Itani KMF, Neumayer L, Reda D, Kim L, Anthony T.

Multicentre trial—Massachusetts, USA: Repair of ventral

incisional hernia. Start Date: March 2004. End Date:

December 2007.

Malmö University Hospital, SWEDEN: Prospective

randomised evaluation of open vs. laparoscopic operation

of ventral incisional eventrations—a Swedish multicenter

study. Start date: November 2005. End date: December

2008 Study Type: Observational.

Melvin WS. Cincinnati, USA: Prospective, randomised

trial of laparoscopic versus open ventral hernia repair. Start

Date: April 2000. Randomisation began January 2002.

O’Dwyer P Glasgow, SCOTLAND: Laparoscopic ver-

sus open ventral hernia repair using a classical versus

collagen mesh (surgisis gold): a European multicentre two

factorial randomized controlled trial. Start date: October

2005. End date: October 2007.

Taylor RS London, UK: Prospective randomised com-

parison of laparoscopic extra-peritoneal and open

Lichtenstein hernia repair. Start date: July 1995. End date:

July 1998. Results not yet published.

Weber G and Horvath OP. Pecs, HUNGARY: Ventral

hernia repair: comparison of suture repair with mesh

implantation (onlay versus sublay) using open and lapa-

roscopic approach—prospective, randomised, multicentre

study. Start Date: March 2002. The study will run for five

years.
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