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Abstract
Purpose Obturator Hernia (OH) is a rare type of abdominal wall hernia. It usually occurs in elderly women with late symp-
tomatic presentation, increasing mortality rates. Surgery is the standard of care for OH, and laparotomy with simple suture 
closure of the defect is commonly used. Given the rarity of this disease, large studies are lacking, and data to drive manage-
ment are still limited. This systematic review and meta-analysis aimed to describe current surgical options for OHs, with a 
focus on comparing the effectiveness and safety of mesh use with primary repair.
Methods PubMed, EMBASE, and Cochrane were searched for studies comparing mesh and non-mesh repair for OH. Postop-
erative outcomes were assessed by pooled analysis and meta-analysis. Statistical analysis was performed using RevMan 5.4.
Results One thousand seven hundred and sixty studies were screened and sixty-seven were thoroughly reviewed. We included 
13 observational studies with 351 patients surgically treated for OH with mesh or non-mesh repair. One hundred and twenty 
(34.2%) patients underwent mesh repair and two hundred and thirty-one (65.81%) underwent non-mesh repair. A total of 
145 (41.3%) underwent bowel resection, with the majority having a non-mesh repair performed. Hernia recurrence was 
significantly higher in patients who underwent hernia repair without mesh (RR 0.31; 95% CI 0.11–0.94; p = 0.04). There 
were no differences in mortality (RR 0.64; 95% CI 0.25–1.62; p = 0.34; I2 = 0%) or complication rates (RR 0.59; 95% CI 
0.28–1.25; p = 0.17; I2 = 50%) between both groups.
Conclusion Mesh repair in OH was associated with lower recurrence rates without an increase in postoperative complications. 
While mesh in clean cases is more likely to offer benefits, an overall recommendation regarding its use in OH repair cannot be 
made due to potential bias across studies. Given that many OH patients are frail and present emergently, the decision to use 
mesh is complex and should consider the patient’s clinical status, comorbidities, and degree of intraoperative contamination.
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Introduction

Obturator hernia (OH) is a rare type of abdominal hernia 
that occurs when abdominal structures protrude through 
the obturator foramen. It is responsible for less than 2% of 
all hernia cases [1, 2]. Women represent more than 97% 
of OH patients, with a mean BMI of 17.9 and mean age 
of 78.8 years [3]. The female predominance is likely due 
to women’s oblique and larger pelvic anatomy, fat tissue 
loss, and laxity of the pelvic floor with advanced age [3, 
4]. Due to the lack of specific symptoms in the early stages, 
patients with obturator hernias often present with late signs 
of intestinal obstruction and require emergency surgery, with 
mortality reported as high as 50–70% in strangulated cases 
[1–4]. Therefore, early diagnosis and surgical intervention 
are crucial to avoid morbidity and mortality [1, 3].

A range of surgical approaches is currently used for the 
treatment of OH. Open surgery via laparotomy is still the 
most common approach, as patients are often operated on in 
emergency conditions and may require bowel resection [2, 
3]. Recently, some studies have reported that laparoscopic 
repairs are increasingly used and associated with decreased 
morbidity [5]. Primary suture closure (non-mesh) is the most 
common type of repair for OH, especially in emergent cases, 
but a growing number of studies suggest that mesh repair is 
safe and can lower recurrence rates [2, 3].

Due to the rarity of OH, high-quality data surrounding the 
topic are scarce, and most of the literature consists of small 
case series. To date, no study with a significant number of 
patients, retrospective or prospective, has been published. 
Additionally, a meta-analysis comparing different OH repair 
techniques does not exist in the available literature. There-
fore, a systematic review and meta-analysis is warranted to 
summarize the different surgical techniques and compare the 
efficacy of mesh and non-mesh repair for OH.

Materials and methods

Eligibility criteria

Studies meeting the following criteria were included: (1) 
retrospective or prospective studies; (2) involving patients 
undergoing obturator hernia repair; (3) studies that com-
pared mesh repair of OH with primary suture repair; and 
(4) reported any of the clinical outcomes of interest. We 
excluded studies with: (1) overlapping populations; (2) 
patients with other hernia types; (3) no comparison of 
mesh repairs with non-mesh repairs; (4) lack of the out-
comes of interest; and (5) lack of reporting of outcomes 
of interest for both groups.

Search strategy and data extraction

The search was conducted via PubMed, EMBASE, and 
Cochrane Central Register of Controlled Trials on studies 
that met the eligibility criteria published from inception 
to October 2022. The search strategy consisted of “Obtu-
rator hernia” and was conducted by three authors (M.B., 
C.G., and I.C.). References from the included studies were 
manually reviewed. No filters or language restrictions were 
applied to the search. Two authors (M.B. and C.G.) inde-
pendently extracted baseline characteristics and outcome 
data based on predefined search criteria. Disagreements 
among the authors were resolved by consensus. PROS-
PERO registered the prospective meta-analysis protocol in 
November 2022 with the following ID: CRD42022371935.

Outcomes of interest

Study design, country of the study, patient demograph-
ics (including age, body mass index (BMI), and gender), 
surgical technique (type of surgical repair, use of mesh, 
mesh type), need for bowel resection, follow-up duration, 
and postoperative outcomes (recurrence, mortality, and 
complication rates) were analyzed.

Risk of bias assessment

An objective assessment of trials was performed using the 
Cochrane Handbook of Systematic Reviews for assessing 
randomization, concealment, blinding, intention to treat, 
baseline comparisons, concomitant interventions, and 
completeness of follow-up [6]. All the trials, non-rand-
omized, were evaluated using the revised tool to assess 
the risk of bias in non-randomized studies of interven-
tions (ROBINS-I) [7]. Each study received a score of 
critical, serious, moderate, and low risk of bias in each 
domain. Two authors independently performed the risk 
of bias assessment (M.B. and C.G.). Disagreements were 
resolved by consensus after discussing the reasons for the 
divergence with a third author (I.C.).

The Grading of Recommendations Assessment, Devel-
opment, and Evaluation (GRADE) tool was used to assess 
the certainty of the evidence as high, moderate, low, or 
very low for each study in the following outcomes: OH 
recurrence rates after repair; mortality rates; and complica-
tion rates [8]. The grading of recommendations' strengths 
was carried out by two independent authors (M.B. and 
I.C.) using the GRADE Guideline Development Tool [8]. 
Disagreements were settled by a third author (C.G.).
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Statistical analyses

The systematic review and meta-analysis were performed in 
line with recommendations from the Cochrane Collaboration 
and the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) statement guidelines [9]. 
Binary endpoints were collected as the number of events and 
number of individuals at risk to produce summary effects of 
both surgical hernia repair methods in terms of relative risks 
(RRs) with 95% confidence intervals (CIs). Cochran Q test, 
 I2 statistics, and visual inspection of the forest plots were 
used to assess heterogeneity. If the visual inspection was 
suggestive of heterogeneity in effect size, the p value < 0.10 
or  I2 statistics was ≥ 25%, heterogeneity was considered sig-
nificant, and a random-effect model was used. Otherwise, we 
use a fixed-effects model. The statistical analysis was con-
ducted using Review Manager 5.4 (Nordic Cochrane Center, 
The Cochrane Collaboration, Copenhagen, Denmark).

Results

Study selection and characteristics

The primary search generated 1760 results, 674 articles 
were duplicates and 1019 were excluded by unrelated titles 
or abstracts. We thoroughly reviewed 67 studies, of which 
54 were excluded by eligibility criteria. The remaining 13 
articles were included in this systematic review and meta-
analysis. The flow diagram of study screening and selection 
is shown in Fig. 1. The characteristics of individual studies 
are presented in Table 1. All studies were retrospective [4, 
10–21]. We included 351 patients, and more than 93% were 
females. One hundred and twenty-eight (36.5%) patients 
underwent mesh repair and two hundred and twenty-four 
(63.8%) underwent non-mesh repair. All the studies with 
available mean age reported values above 70 years. OH 
was diagnosed preoperatively in the majority of the cases 
(71.3%), most commonly through computed tomography 
(CT). Intraoperative diagnosis occurred in 89 cases (22.4%), 
which included incidentally found hernias and intestinal 
obstruction of unknown origin. The method of diagnosis 
for the remaining 25 (6.3%) cases was unspecified.

Polypropylene mesh was the most commonly used 
mesh, but other synthetic and bioprosthetic mesh were also 
reported. Open surgery, primarily via an abdominal inci-
sion, was the most common surgical technique performed 
in 268 (76.3%) patients. Laparoscopic repairs, including 
transabdominal preperitoneal (TAPP) and totally extraperi-
toneal (TEP) approaches, were performed in 62 (17.7%) 
patients and reported in 8 studies [10, 13–17, 19, 20]; the 
procedure type was not specified in the remaining 21 (6%) 
patients [11]. Bowel resection was performed in 145 (41.3%) 

patients. Nine studies provided information on the type of 
repair used in these patients: nineteen (13.1%) patients 
underwent mesh repair and seventy-four (51%) underwent 
a non-mesh repair [4, 10–14, 16, 17, 19, 20]. However, the 
remaining 52 (35.9%) bowel resection patients had no avail-
able information about the type of repair used in the last 4 
studies [12, 15, 18, 21]. The follow-up duration was between 
1 and 13 years.

Pooled analysis of all studies

Hernia recurrence

All the studies compared the incidence of hernia recur-
rence for mesh and non-mesh repair [4, 10–21]. Among the 
128 patients who received mesh treatment, only 2 (1.56%) 
experienced recurrence during their follow-up period. Con-
versely, out of the 252 non-mesh OH surgeries performed 
in 224 patients, 25 (10%) of the hernias had recurrences 
over a follow-up period ranging from 1 to 13 years. Our 
results showed an increased hernia recurrence in patients 
who underwent hernia repair without mesh compared to 

Fig. 1  PRISMA flow diagram of study screening and selection
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mesh repair (RR 0.31; 95% CI 0.11–0.94; p = 0.04; I2 = 13%; 
Fig. 2).

There were 11 studies that compared the mortality rate 
between mesh (5%) and non-mesh (9.6%) repair patients [4, 
10–13, 15–18, 20, 21]. There was no difference in mortality 
rates between these two groups (RR 0.64; 95% CI 0.25–1.62; 
p = 0.34; I2 = 0%; Fig. 3).

Complication rates

There were eight studies comparing the complication rates 
between mesh repair (28%) and non-mesh repair patients 
(32.3%), such as surgical site infection, pneumonia, exacer-
bation of baseline comorbidities, and overall complications 
[4, 10, 12, 13, 16, 18, 20, 21]. There was no difference in 
complication rates between these two groups (RR 0.59, 95% 
CI 0.28–1.25; p = 0.17; I2 = 50%; Fig. 4).

Risk of bias assessment

The risk of bias evaluation of each non-randomized study 
included in this meta-analysis according to the ROBINS-I 
tool is presented in Fig. 5. Two studies were rated as critical 
risk of bias (both due to selection of the participants), and 
the others exhibited a serious risk of bias, mainly because 
of confounding bias.

Supported by the GRADE tool, the overall certainty of 
the evidence for the outcomes assessed was initially low, 
as all the included studies were non-randomized, and fur-
ther downgraded in some cases according to the severity 
of the risk of bias effect, inconsistency, and imprecision, 
or upgrade by one or two points due to large magnitude of 
the effect. One of the endpoints assessed resulted in low 
certainty of evidence, and two presented very low. Table 2 
summarizes the GRADE assessment and the findings from 
this review.

Fig. 2  Recurrence rates after OH repair with mesh versus non-mesh

Fig. 3  Mortality after OH repair with mesh versus non-mesh
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Fig. 4  Complication rates after OH repair with mesh versus non-mesh

Fig. 5  Critical appraisal accord-
ing to the ROBINS-I tool for 
assessing risk of bias
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Discussion

In this systematic review and meta-analysis of 13 retro-
spective studies involving 351 patients, we summarized the 
operative techniques and compared mesh and non-mesh OH 
repair. Our results demonstrated that mesh repair was asso-
ciated with lower hernia recurrence rates and had similar 
mortality and complication rates compared to non-mesh 
repair. However, it is important to emphasize that rates of 
bowel resection differed considerably between the mesh and 
non-mesh groups, which introduces a confounder and limits 
the generalizability of our findings to contaminated cases.

Early surgery is crucial for resolving the most common 
complications of OH, such as incarceration and strangulation 
[2, 4]. Currently, there is an ongoing debate among surgeons 
regarding the most appropriate technique for the treatment 
of OH, as there is still no consensus. As demonstrated in 
a recent scoping review, open surgery is widely used for 
OH repair with more than 70% of the included 1299 OH 
patients, mainly through a midline incision and suture repair 
of the hernia defect [2, 4]. Given that most patients with 
OH are elderly and frail, open surgery can present signifi-
cant morbidity, and studies have shown fewer complications 
and shorter length of hospital stays in patients undergoing 
laparoscopic OH repair [5, 13, 14, 20, 22]. Kohga et al. [23] 
reported a 9% complication rate with laparoscopic repair of 
incarcerated OH, while open repairs had a 61.1% complica-
tion rate, with open surgery being an independent risk factor 

for postoperative complications. Ng et al. retrospectively 
evaluated 35 OH patients and reported that 42.1% of open 
surgery patients experienced complications, while there 
were no major complications in the laparoscopic group. The 
open surgery group also had a mortality rate of 26.3% while 
there were no deaths in the laparoscopic group [20]. This 
suggests that a laparoscopic approach, when feasible, may 
be a less morbid option for OH repair. Nevertheless, it is still 
important to recognize that many cases are not appropri-
ate for laparoscopic techniques, as patients can present with 
hemodynamic instability, inability to tolerate pneumoperi-
toneum, or strangulation with the need for bowel resection. 
Furthermore, we acknowledge the lack of randomization 
in these past studies and potential confounders; patients 
who underwent open surgery were generally more likely to 
require bowel resection or present in worse condition.

Regardless of the operative approach, mesh use is an 
important consideration for patients undergoing OH repair. 
Kawanaka et al. retrospectively evaluated 31 OH partici-
pants, and none of the 11 patients who underwent mesh 
repair had recurrences, while simple suture repair patients 
had a 25% recurrence rate in 3 years and 40% in 5 years 
[14]. In addition, Liu et al. conducted a study of patients 
who underwent emergency surgery for incarcerated OH, and 
mesh repair was performed in 90% of the patients with no 
reported recurrences over a mean follow-up of 31 months 
[16]. In one of the largest OH studies, Karasaki et  al. 
reported a 22.7% recurrence rate in patients undergoing 

Table 2  GRADE assessment and summary of findings of the main reported outcomes: recurrence, mortality, and complications

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect 
of the intervention (and its 95% CI)
CI confidence interval, RR risk ratio
GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: we are moderately confident in the effect estimate that the true effect is likely to be close to the estimate of the effect, but 
there is a possibility that it is substantially different
Low certainty: our confidence in the effect estimate is limited, i.e., the true effect may be substantially different from the estimate of the effect
Very low certainty: we have very little confidence in the effect estimate that the true effect is likely to be substantially different from the estimate 
of effect
a Outcome significantly carried out by studies with high risk of bias. Downgraded by two levels for risk of bias
b Insufficient number of events (intervention + control < 300 participants). Downgraded by one level for imprecision
c High heterogeneity  (I2 > 50%). Downgraded by one level for inconsistency

Outcomes № of participants (stud-
ies) Follow-up

Certainty of the evidence 
(GRADE)

Relative effect (95% CI) Anticipated absolute effects

Risk with placebo Risk difference with 
overall

Recurrence 352 (13 observational 
studies)

⨁⨁◯◯  Lowa,b RR 0.31 (0.11 to 0.94) 237 per 1,000 163 fewer per 1,000 (211 
fewer to 14 fewer)

Mortality 289 (11 observational 
studies)

⨁◯◯◯ Very  lowa,b RR 0.64 (0.25 to 1.62) 96 per 1,000 35 fewer per 1,000 (72 
fewer to 60 more)

Complications 259 (8 observational 
studies)

⨁◯◯◯ Very  lowa,b,c RR 0.59 (0.28 to 1.25) 324 per 1,000 133 fewer per 1,000 (233 
fewer to 81 more)
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non-mesh OH repair with a median follow-up of 30 months, 
and no recurrences were noted in patients that underwent 
mesh repair with a median follow-up of 17 months [12]. This 
data is in accordance with the results of our meta-analysis, 
which showed a significantly lower rate of recurrence with 
mesh repair when compared to non-mesh repair.

Although mesh repair for OH appears promising, its 
appropriate use should be determined on a case-by-case 
basis. Traditionally, it has been contraindicated in cases with 
contamination (i.e., intestinal perforation or strangulation 
requiring bowel resection), as it may increase the risk of 
mesh infection and associated complications [24]. Current 
international guidelines for groin hernias recommend avoid-
ance of mesh repair in contaminated surgical fields to reduce 
the risk of infection [24]. Oida et al. found no difference in 
complications, including infection, when comparing mesh 
and non-mesh repairs of emergent inguinal hernia repairs 
but still argued against using prosthetic mesh in the setting 
of intestinal perforation due to concerns of infection [25]. 
However, more recent studies have challenged this teaching; 
Karasaki et al. evaluated the use of mesh in five patients who 
underwent OH repair with small bowel resection due to non-
viable bowel and reported no complications postoperatively 
[12]. This represents an extension of mesh use into clean-
contaminated cases, although application to contaminated 
and dirty wounds has yet to be determined.

Our meta-analysis showed similar complication and mor-
tality rates between mesh and non-mesh repairs in OH repair. 
Still, it is essential to highlight that most patients requiring 
bowel resection underwent non-mesh repairs, which repre-
sents a significant limitation within our study. Karashima 
et al., for example, reported that all OH cases with bowel 
resection underwent a non-mesh repair [13]. As previously 
mentioned, this introduces potential confounders regarding 
the degree of contamination and complexity of the case. 
The rarity of OH has limited available studies to smaller 
retrospective cohorts and precludes the implementation of 
a randomized controlled trial. Although a subgroup analy-
sis comparing mesh and non-mesh repair in patients who 
underwent a bowel resection may address this limitation, the 
number of patients who had mesh placed in the setting of a 
bowel resection was too small to do so. Considering these 
limitations, we are unable to provide an overall recommen-
dation regarding mesh use in OH. In clean cases, mesh repair 
is likely more appropriate given the benefit of reducing OH 
recurrence. However, decisions in the setting of contamina-
tion and need for bowel resection are more complex, as there 
are additional factors of patient stability and serious infec-
tion risk to warrant greater consideration of suture repair.

Another limitation was the variability of surgical tech-
niques implemented across studies. OH repairs could be 
performed open through a midline abdominal or inguinal 
incision or laparoscopically via TAPP or TEP techniques. 

Many studies simply described these operative techniques 
without providing the distribution of patients across the vari-
ous approaches. Consequently, we were unable to perform 
further subgroup analyses comparing outcomes of open and 
laparoscopic repairs.

Conclusion

As the first systematic review and meta-analysis comparing 
mesh and non-mesh repair outcomes in OH patients, our 
study provides important insight regarding available surgi-
cal techniques and the utilization of mesh. Mesh repair was 
associated with a lower recurrence rate in patients under-
going OH repair, with similar complication and mortality 
rates compared to non-mesh repair. However, it is important 
to interpret these findings with awareness of potential bias 
since most patients with bowel resections underwent non-
mesh repairs. Because many patients with OH are elderly, 
frail, and present as surgical emergencies, the decision to 
proceed with mesh placement during OH repair is complex 
and should be individualized according to the degree of con-
tamination and the patient’s clinical status.
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