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INTRODUCTION

The Center of  Disease Control estimates that 
approximately five million Americans have ventral 
hernias(5). It’s an abdominal hernia that includes 
incisional, umbilical, epigastric, and Spiegel hernias 
and excludes inguinal, pelvic, and diaphragmatic 
hernias(14).

In the United States of  America, approximately 
four hundred thousand patients undergo ventral 
hernia correction each year, because it is a common 
complication after abdominal surgery, ranging from 
3% to 13%. The incidence increases to 80% when as-
sociated to infection of the surgical wound(10).

The repairing of ventral hernias continue to be a 
challenge for the surgeons due to high rate of recur-
rence (31% to 54%)(12). The use of mesh significantly 
reduces the recurrence rate by  less than 10%. However, 
the wide dissection of tissues for the placing of the 
mesh, increases the incidence of  surgical infections 
and other related complications by 12%(12).

The laparoscopy treatment of the ventral hernia 
earned space in actual debates among surgeons, 
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mainly, related to the techniques and the indication 
for this type of surgery(4). In 1993, Le Blanc and Booth 
were the first to describe the laparoscopic access for 
ventral hernia. Since then, this way was considered an 
alternative technique for laparotomy(10).

The present review has the purpose to analyze 
and compare the laparotomy and laparoscopy tech-
niques for correction of ventral hernia when related to 
perioperative complications, length of hospitalization, 
surgical time, and recurrence of hernia.

METHODS

Identification and selection of studies
A search of electronic literature was done across 

the data bases MEDLINE, EMBASE, COCHRANE, 
and LILACS. Across MEDLINE, utilizing the combi-
nation of terms: (Hernia, Ventral) and (Laparoscopy) 
and (Laparotomy). On EMBASE, we utilize the fol-
lowing search strategy: (Ventral hernia) and (Laparos-
copy) and (Laparotomy). On LILACS, the keywords 
used were: (Ventral hernia) and (Laparoscopy) and 
(Laparotomy). On COCHRANE: (Ventral hernia) 
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and (Laparoscopy) and (Laparotomy). Manual searches were 
done among study references found. The searches ended on 
June 7, 2013.

The articles were selected independently and in pairs, by 
reading the titles and abstracts. Any difference between the 
articles was resolved by consensus.

Criteria of inclusion and exclusion
The criteria of inclusion utilized consists of the following: 

Randomized clinical trials comparing the laparoscopy and 
laparotomy on ventral hernia; despite the language.

The criteria of exclusion are: strangulation, incarceration, 
patient ASA 4 or 5, intestinal  obstruction, perforation, peri-
tonitis, emergency operation, participating patient in other 
clinical trials, non-randomized clinical trials, controlled case 
and cohort studies.

Analyzed outcomes
The analyzed outcomes were length of hospitalization, 

surgical time, recurrency of hernia, and perioperative com-
plications, such as: infection of  the surgical site, seroma, 
hematoma, post-operative pain, and enterotomy.

Methodological quality
The methodological quality of  the primary study was 

evaluated by GRADE system, which was proposed by the 
group Grades of Recommendation, Assessment, Develop-
ment and Evaluation(2).

Statistic analysis
The meta-analysis was performed with the Review Man-

ager 5.2 program. Data were evaluated by intention-to-treat, 
meaning the patients that did not undergo the proposed 
intervention or patients lost in follow-up during the study 
were considered as clinical outcomes.

The evaluation of  the dichotomic variables was per-
formed by the difference in absolute risk (RD) adopting a 
95% confidence interval (CI). When there was a statistically 
significant difference between the groups, the number needed 
to treat (NNT) or the number needed to cause harm (NNH) 
was calculated.

The continuous variables were evaluated by the difference 
in means (MD). Studies that did not show data in terms of 
means and their respective standard deviations were not 
included in the analyses.

Heterogeneity and sensitivity analysis
Inconsistencies among the clinical studies were estimated 

using the chi-squared  heterogeneity test and quantified using 
I2. A value above 50% was considered substantial. Studies 
that generated heterogeneity were represented by funnel plots.

RESULTS

Selection of studies
In total, 180 trials were eligible (MEDLINE = 110, 

EMBASE = 64, COCHRANE = 4, and LILACS = 2) by 

electronic searches. In the manual search no articles were 
found in addition to those previously selected. Initially 172 
articles were excluded because they were not randomized 
clinical trials, they were cohort trials, controlled case, 
and non-randomized clinical trials. Eight articles were 
pre selected and two of  them belonged to the same study. 
Therefore, this review included six randomized clinical 
trials (Figure 1).
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The six studies included randomized the patients in 
two groups: laparotomy and laparoscopy, totalizing 566 
patients, with 283 in the laparotomy group and 283 in the 
laparoscopy group.

Methodological quality evaluation performed by 
GRADE is represented on Figure 2.

FIGURE 1. Algorithm of the search for articles in literature. PRISMA 
adapted(13). n: number of articles
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Description of the studies included
The Barbaros et al.(1) trial  is a prospective study that was 

conducted between 2001 and 2005 and included 46 patients 
with ventral hernias (primary and incisional). This patients 
were randomized in two groups: 23 patients in the laparoscopy 
group and 23 patients in the laparotomy group. The length of 
hospitalization, surgical time, and perioperarative complica-
tions (paralytic ileus, enterotomy, seroma, hematoma, and 
infection of the surgical wound) were the evaluated outcomes.

In the Carbajo et al.(3) trial, 60 patients with ventral 
hernia were randomized in two groups of 30 patients each, 
laparotomy and laparoscopy. The evaluated outcomes were 
incarceration, seroma, abscesses, hematoma, phlebitis, cel-
lulitis, and skin necrosis. The study was conducted between 
1994 and 1997.

Eker at al.(6) is a multicentric randomized prospective 
trial conducted between 1999 and 2006. In which, 194 pa-
tients were evaluated, 94 in the laparoscopy group and 100 
in the laparotomy group. Surgical time and perioperative 
complications (enterotomy, infection, hematoma, seroma, 
post operative pain, phlebitis, paralytic ileus, and bleeding) 
was considered.

Itani et al.(8) is a multicentric randomized trial conducted 
conducted between 2004 and 2007 and included 146 patients 
with incisional ventral hernia. In each group they selected 
73 patients for laparotomy and 73 patients for laparoscopy. 

Length of hospitalization, infection, hematoma, bleeding, 
abscess, paralytic ileus, seroma, and skin necrosis, were the 
outcomes analyzed in this study.

Misra et al.(12) is a prospective randomized trial conducted 
between 2003 and 2005 which included 66 patients with 
incisional and primary ventral hernias. Both laparotomy 
and laparoscopy groups included 33 patients. The outcome 
observed in this study was hernia recurrency, infection of 
the surgical wound, necrosis, paralytic ileus, seroma, and 
post operative pain.

On Pring et al.(16) 54 patients with ventral hernia (primary 
and incisional) were randomized in two groups. The lapa-
roscopy group had 30 patients while the laparotomy group 
had 24 patients. Surgical time and perioperative complica-
tions such as infection of the surgical wound, seroma, and 
abscess were evaluated. This study was conducted between 
2003-2005.

Perioperative infection
Four primary trials analyzed the perioperative infection 

outcome. The incidence of infection was 4.4% in the laparos-
copy group (7 of 159 patients) and 23.53% in the laparotomy 
group (36 of 153 patients). Laparoscopy reduced the absolute 
risk of infection in 19% (CI 95% -0.26 to -0.12; P<0.00001; 
I2 = 0%), with five patients needing treatment in order to 
achieve this benefit (NNT = 5) (Table 1).

Evaluated Parameters Carbajo MA(3) Barbaros U(1) Itani  KM(8) Misra  MC(12) Eker HH(6) Pring CM(16)

Whas the study randomized? Y Y Y Y Y Y

Was the allocation of patients to the groups 
confidential? ND ND Y Y Y Y

Were the patients analysed in the groups to 
which they were randomized (was the analysis 
by intention-to-treat)?

Y Y Y Y Y Y

Were the patients from the groups similar as to 
previously known prognostic factors? Y Y Y Y Y Y

Was the study blind? N N N Y N N

Except for the experimental intervention, were 
the groups treated equally? Y Y Y Y Y Y

Were the losses significant? N ND N N N N

Did the study have a precision estimate for the 
effects of treatment? Y Y Y Y Y Y

Are the study patients similar to those of 
interest? Y Y Y Y Y Y

Are the outcomes of the study clinically 
relevant? Y Y Y Y Y Y

Were the potential conflicts of interest declared? ND ND ND ND ND ND

FIGURE 2. Methodological evaluation by GRADE. Y: Yes, N: No, ND: Not described
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TABLE 1. Meta-analysis of the incidence of Infection between Laparoscopy and Laparotomy

Study or Subgroup
Laparoscopy Laparotomy

Weight
Risk Difference Risk Difference

Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Barbaros U(1) 1 23 4 23 14.8% -0.13 [-0.31, 0.05] 

-1 -0.5 0 0.5 1

Laparoscopy Laparotomy

Eker HH(6) 4 94 5 100 Not estimable
Itani KM(8) 3 73 17 73 46.9% -0.19 [-0.30, -0.08]
Misra MC(12) 2 33 11 33 21.2% -0.27[-0.45, -0.09]
Pring CM(16) 1 30 4 24 17.1% -0.13 [-0.30, 0.03]

Total (95% CL) 159 153 100.0% -0.19 [-0.26, -0.12]

Total events 7 36
Heterogeneity: Chi2 = 1.72, df = 3 (P=0.63); I2 = 0
Test for overall effect: Z=5.05 (P<0.00001)

TABLE 2. Meta-analysis of the incidence of seroma between Laparoscopy and Laparotomy

Study or Subgroup
Laparoscopy Laparotomy

Weight
Risk Difference Risk Difference

Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Barbaros U(1) 4 23 0 23 8.1% 0.17 [0.01, 0.34]
Carbajo MA(3) 4 30 20 30 10.6% -0.53 [-0.74, -0.33]
Eker HH(6) 7 94 4 100 34.3% 0.03 [-0.03, 0.10]

Itani KM(8) 6 73 18 73 25.8% -0.16 [-0.28, -0.05]

Misra MC(12) 4 33 1 33 11.7% 0.09 [-0.03, 0.22]

Pring CM(16) 5 30 8 24 9.4% -0.17 [-0.40, 0.06]

Total (95% CL) 283 283 100.0% -0.08 [-0.13, -0.03]

Total events 30 51 -1 -0.5 0 0.5 1

Heterogeneity: Chi2 = 48.18, df = 5 (P<0.00001); I2 = 90%
Test for overall effect: Z=2.90 (P<0.004)

Laparoscopy Laparotomy

Each one of the funnel-plots of outcomes analyzed are 
represented in Figure 3.

Seroma
Six of the primary trials analyzed seroma formation as 

an outcome. The incidence of seroma formation was 10.6% 
in the laparoscopy group (30 of 283 patients) and 18.02% in 
laparotomy group (51 of 283 patients). Laparoscopy reduced 
the absolute risk of infection in 8% (CI 95% -0.13 to -0.03; 
P = 0.004; I2 = 90%), with 13 patients needing treatment in 
order to achieve this benefit (NNT = 13) (Table 2).

Abscess
Three of the primary trials analyzed abscess as an out-

come. The incidence was 4.51% in the laparoscopy group (6 
of 133 patients) and 3.94% in the laparotomy group (5 of 127 
patients). There was no statistical difference between the two 
groups (RD 0.01; CI 95% -0.04 to 0.06; P = 0.79; I2 = 0%). 

Hematoma
Four of the primary trials analyzed hematoma as an out-

come. The incidence was 6.36% in the laparoscopy group (14 
of 220 patients) and 8.41% in the laparotomy group (19 of 226 

FIGURE 3. Funnel-plots of the outcomes that presented heterogeneity above than 50%
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TABLE 3. Meta-analysis of the incidence of enterotomy between Laparoscopy and Laparotomy

Study or Subgroup
Laparoscopy Laparotomy

Weight
Risk Difference Risk Difference

Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Barbaros U(1) 1 23 0 23 11.9% 0.04 [-0.07, 0.16]

Eker HH(6) 5 94 1 100 50.2% 0.04 [-0.01, 0.09]

Itani KM(8) 3 73 0 73 37.8% 0.04 [-0.01, 0.09]

Total (95% CL) 190 196 100.0% 0.04 [0.01, 0.08]

Total events 9 1 -1 -0.5 0 0.5 1

Heterogeneity: Chi2 = 0.00, df = 2 (P = 1.00); I2 = 0%
Test for overall effect: Z=2.39 (P = 0.02)

Laparoscopy Laparotomy

TABLE 4. Meta-analysis of the incidence of postoperative pain between Laparoscopy and Laparotomy

Study or Subgroup
Laparoscopy Laparotomy

Weight
Risk Difference Risk Difference

Events Total Events Total M-H, Fixed, 95% Cl IV, Fixed, 95% CI

Eker HH(6) 12 94 0 100 74.6% 0.13 [0.06, 0.20]

Misra MC(12) 6 33 3 33 25.4% 0.09 [-0.07, 0.26]

Total (95% CL) 127 133 100.0% 0.12 [0.05, 0.19]

Total events 18 3 -1 -0.5 0 0.5 1

Heterogeneity: Chi2 = 0.18, df = 1 (P = 0.67); I2 = 0%
Test for overall effect: Z=3.47 (P = 0.0005)

Laparoscopy Laparotomy

TABLE 5. Meta-analysis of mean difference of surgical time between Laparoscopy and Laparotomy

Study or Subgroup
Laparoscopy Laparotomy

Weight
Risk Difference Mean Difference

Events SD Total Events SD Total M-H, Fixed, 95% Cl IV, Fixed, 95% CI

Barbaros U(1) 99 32 23 72 18 23 13.0% 27.00 [12.00, 42.00]

Eker HH(6) 100 49 94 76 33 100 21.0 24.00 [12.17, 35.83]

Pring CM(16) 43 14 30 42 11 24 66.0% 1.00 [-5.67, 7.67]

Total (95% CL) 147 147 100.0% 9.21 [3.79, 14.63]

Heterogeneity: Chi2 = 17.23, df = 2 (P = 0.0002); I2 = 88%
Test for overall effect: Z=3.33 (P = 0.0009)

-100 -50 0 50 100

Laparoscopy Laparotomy

patients). No statistical significance was found between the two 
groups (RD -0.02; CI 95% -0.07 to 0.03; P = 0.43; I2 = 43%).

Enterotomy
Three of the primary trials analyzed enterotomy as an 

outcome. The incidence of  enterotomy was 4.74% in the 
laparoscopy group (9 of  190 patients) and 0.51% in the 
laparotomy group (1 of 196 patients). Laparotomy reduces 
the absolute risk of infection in 4% (CI 95% 0.01 to 0.08; P 
= 0.02; I2 = 0%), with 25 patients needing treatment in order 
to achieve this benefit (NNT = 25) (Table 3).

Postoperative pain
Two of the primary trials analyzed postoperative pain as 

an outcome. The incidence of postoperative pain was 14.17% 
in the laparoscopy group (18 of 127 patients) and 2.25% in the 
laparotomy group (3 of 133 patients). Laparotomy reduces 

the absolute risk of infection in 12% (CI 95% 0.05 to 0.19; 
P = 0.0005; I2 = 0%), with eight patients needing treatment 
in order to achieve this benefit (NNT = 8) (Table 4).

Hernia recurrency
Five trials analyzed recurrency of hernia. The incidence 

of hernia recurrency was 11.55% in the laparoscopy group 
(29 of 251 patients) and 8.8% in the laparotomy group (22 of 
250 patients). No statistical significance was found between 
the groups (RD 0.03; CI 95% -0.02 to 0.08; P = 0.25; I2 = 0%).

Surgical time
Three trials analyzed surgical time as an outcome. 

The mean difference between the two groups was 9.21 (CI 
95% 3.79 to 14.63; P = 0.0009 and I2 = 88%). Therefore, 
laparotomy presented reduced surgical time as compared to 
laparotomy (Table 5).



Castro PMV, Rabelato JT, Monteiro GGR, Guerra GC, Mazzurana M, Alvarez GA. 
Laparoscopy versus laparotomy in the repair of ventral hernias: systematic review and meta-analysis

210	 Arq Gastroenterol	 v. 51 no. 3 - jul./set. 2014

Length of hospitalization
Two trials analyzed length of hospitalization. The mean 

difference between of the groups was 1.00 (CI 95% -1.84 to 
-0.16; P = 0.02 and I2 = 94%). Which means, laparoscopy 
reduced the length of  hospitalization compared to lapa-
rotomy (Table 6).

DISCUSSION

Systematic review and meta-analysis is a type of study of 
scientific accuracy for selecting the best available evidence in 
the medical literature, however we must evaluate the methodo-
logical quality of the primary trails. This is the most important 
characteristic to obtaining accurate conclusions about the 
effect of interventions. To avoid statistic biases we decided to 
include only results with clinical and statistical homogeneity.

In medical literature there are three review with meta-
analysis: Sajid(17), Sauerland(18) and Forbes(7) that evaluate 
surgical treatment of ventral hernias. However, none of them 
included only randomized clinical trials and for this reason, it 
can lead to bias, related to meta analysis results. Thus, justifies 
the need for further systematic review with meta-analysis with 
greater methodological rigor in the selection of the studies 
analyzed, including only randomized controlled trials.

As laparoscopic ventral hernia repair is a relatively new 
surgical technique and with a potential for serious compli-
cations, the post-operative complications are an important 
outcome parameter to be recorded(15). However it is difficult 
to compare the results from different studies in the literature 
because they usually lack a description of the severity of the 
complications. For this reason, the most frequent complica-
tions were analyzed.

The lower risk of  wound infection after laparoscopic 
ventral hernia repair is fully in line with other laparoscopic 
techniques, such as cholecystectomy or appendectomy. The 
three meta-analysis from Sajid et al., Sauerland et al. and 
Forbes et al. were unanimous in this regard. When compared 
abscess and hematoma, no statistical difference between the 
two groups analysed, as in the studies cited above.

Previous results after incisional hernia repair remain 
disappointing with high recurrence rates. This meta-analysis 
not found statistical significance of  recurrence after both 
procedures, as well as Forbes et al. 

Most surgeons report postoperative seromas. In the mean-

time, because they often are asymptomatic they should not be 
classified as a complication unless the seroma is symptomatic 
or does not self-resolve after 4 to 6 weeks of surgery. Postop-
erative pain is also significantly less in the laparoscopic group 
in the meta-analysis for Sajid et al. Howerever, Sauerland et 
al. shows less pain in the laparotomy group, as in our result.

The present study was consistent with a number of prior 
studies in indicating that length of hospital stay after a lapa-
roscopic repair and surgical time is shorter than that after an 
open surgery, and the results for Sajid et al. and Forbes et al.

Another very important point that was not addressed 
in any study was obesity. A retrospective cohort(11) with 
47.661 patients were selected from the Nationwide Inpatient 
Sample database showed that laparoscopy was associated 
with a fewer overall complication rate and lower mean total 
hospital charges.

In this review, the Jadad Scale(9) was not used for the 
clinical evaluation of the methodological quality of all the 
trials because this scale outlines the blinding of the studies. 
Its acknowledged that in some surgical trials, specifically on 
those which compares laparotomic and laparoscopic tech-
niques, that it is not possible to use the blinding method of 
surgeons. As a consequence, the maximum on Jadad Scale 
would be 3, which would cause limitation in the selection of 
the inclusion of trials.

One possible source of bias cause would be on the discrep-
ancy of the randomizing processes during the chosen trials. 
However the quality of the randomized allocation was con-
sidered ideal in every trial chosen. All patients analysed had 
a very well defined specific eligibility criteria. In the statistic 
analysis, the selection of the sample size and the analysis of 
intention to treat were used. A common limitation for the 
analysis of the duration of surgery and length hospitalization 
was the lack of statistical data including standard deviation 
or the presentation of continuous data as median or range.

The strategy of search stated that there were not many 
randomized controlled trials available comparing laparoscopy 
and laparotomy in the surgical treatment for ventral hernias.

The study followed the ethical and confidentiality prin-
ciples of information that are recommended, since it is an 
analysis of  results already published in other articles, and 
the formal approval of a research ethics committee was not 
necessary.

TABLE 6. Meta-analysis of mean difference of length of hospitalization between Laparoscopy and Laparotomy

Study or Subgroup
Laparoscopy Laparotomy

Weight
Risk Difference Mean Difference

Events SD Total Events SD Total M-H, Fixed, 95% Cl IV, Fixed, 95% CI

Barbaros U(1) 2 1 23 6 4 23 25.0 -4.00 {-5.69, -2.31]

Itani KM(8) 4 3 73 4 3 73 75.0 0.00 [-0.97, 0.97]

Total (95% CL) 96 96 100.0% -1.00 [-1.84, -0.16]

Heterogeneity: Chi2 = 16.23, df = 1 (P<0.0001); I2 = 94%
Test for overall effect: Z=2.33 (P = 0.02)

-20 -10 0 10 20

Laparoscopy Laparotomy
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In conclusion, laparoscopy is related to low incidence 
of infection of the surgical wound and seroma formation, 
in addition to that, less length hospitalization compared to 
laparotomy in the correction of ventral hernias. Nevertheless, 

laparoscopy demonstrated a high incidence of enterotomy and 
post operative pain, as well as longer surgical time when com-
pared with laparotomy. No statistic significance was found re-
lated to abscess, hematoma and recurrency of ventral hernias.

Castro PMV, Rabelato JT, Monteiro GGR, Guerra GC, Mazzurana M, Alvarez GA. Laparoscopia versus laparotomia no reparo das hernias ventrais: 
revisão sistemática e meta-análise. Arq Gastroenterol. 2014,51(3):205-11.

RESUMO - Objetivo - Comparar as técnicas de laparoscopia e laparotomia para a correção de hérnia ventral quando relacionadas com as complicações 
perioperatórias, tempo de hospitalização, tempo cirúrgico e recorrência de hérnia. Métodos - Foi realizada uma revisão sistemática de ensaios clínicos 
randomizados, que incluiu estudos de quatro bases de dados (MEDLINE, Embase, Cochrane and LILACS) usando a combinação dos descritores 
(Hernia ventral) AND (Laparoscopia) AND (Laparotomia). Resultados - Seis ensaios clínicos randomizados foram incluídos, totalizando 566 
pacientes, sendo 283 no grupo da Laparoscopia e 283 no grupo da Laparotomia. A laparoscopia reduziu o risco de infecção da ferida operatória 
(NNT = 5) e a formação do seroma (NNH = 13) além do tempo de hospitalização (P = 0,02) quando comparado à laparotomia para a correção de 
hérnias ventrais. Além disso, a laparoscopia aumentou a incidência de enterotomia (NNH = 25), dor pós-operatória (NNH = 8) e o tempo cirúrgico 
(P = 0,0009) quando comparado à laparotomia. Não houve diferença significantiva em relação ao abscesso (P = 0,79), hematoma (P = 0,43) e recor-
rência de hérnias ventrais (P = 0,25). Conclusão - Na correção de hérnias ventrais, o uso da técnica laparoscópica é efetiva para reduzir infecção de 
ferida operatória e a formação do seroma, assim como diminui o tempo de hospitalização.

DESCRITORES - Hérnia ventral. Laparoscopia. Laparotomia. Revisão.
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