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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; 12=O%) or complication rates (RR 0.59; 95% CI
0.28-1.25; p=0.17; I =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.

@ Springer

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
1.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,
I? 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 I 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%)

| PubMed search: 755 results |

| Cochrane search: 7 results |

| Scopus search: 998 results |

| Number screened: 1760 results |

—‘ Duplicate reports (n = 674) |

—| Excluded by title/abstract (n = 1019) |

Full-text reviewed: 67 studies |

—{ No both arms (n=17) |

_{ No outcomes of interest (n = 13) |

| No identification of outcomes
between groups (n=12)

_l Other (n=12) |

13 included studies |

Fig.1 PRISMA flow diagram of study screening and selection

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

@ Springer



Hernia (2023) 27:795-806

798

914

(Tr1-0)
0€ :ysow oN
(61-0) LT “USSIN

VN

(65-67)
¥€ :ddVL
(65—62) ¥¢ :uado

(001) T1 ‘ysow

ON 0 :YSON

uorsour
[eurwopqe ela
UQWILIOJ J0JRI
-n)qo JO 2INSO[d

uado :ysow oN
dA.L o1doos

-oxede] [ysoN

(x91011Rg)
ouojAdoidAjog
uegio
juadelpe yim
109Jop JULIDA0D
Jo ‘wnajsorrad
oiqnd 03 o[osnux
snounoad
Imns ‘oes
JO 2Inso[o
ym (uorsrout
[eumsur 10
[eurwiopqe)

(yoyed o8Ny
payIpour) Sutr
10931 KI0WoW

s yojed 10

() s¢ quojAdodAoq

(preg)
quorAdoidAjog

(9%) 9 ysowr
ON (S7) T UseIN

0 ysow
ON (€€) T “UsaN

anay
-UAS JUSUBWLIOJ

uado :ysow oN
uors
-1oUl [euIngur
Jo [eutwiopqe
era uado :ysoN
UowIeIoy
JojeInqo jo

QINSO[D :YSOUW ON

pay

-10ads jou SO

Inso[d
[esuoirad
orduurs ordoos

-orede] :ysow oN

ddV.L

ordoosoreder 10

[esuojrrodaxd

(uorsrour

[puniopqe)
uado yseN

(oom) T

(L6) 89

(Ts6) 0T

(09)
9 :ysouw ON
(09) 9 UsAN

VN

(TST—¢€D 181

(I'€T-€1) 691

(8'0z-L¥D)
S'LT :ddV.L
(I'ze=s€n

L8 ysow
ON 98 USON

(v6—€v) 8

(€6-1L) €°¢8

(L8-61)
$'€8 :ddV.L

0'L1:uwadO (06-08) S8 :uadO

(6S) €1 ysow [e1]
ON (It) 6 “USI A uedef  “[e 10 ewysEIRY

(oL
9G :ysow ON 1l
(0€) vT USIN S| ueder  [e 19 DeseIRYy

6'19)
€1 ‘ysouw ON [11]
(1°8€) 8 USSN b uedef  °Te 30 nsyewesIy

(8) 1 :ysowr oN [o11]
(T6) 1T ‘UseN d uedef ‘e 10 pwreARl]

(sypuour)
dn-mor[oq

(% ‘W

UOT}09SAI [omog odAT, ysoN

anbru
-[o9) Teo13Ing

(% ‘) S[ewag

(;w/3Y) ING

(s1e0k) 93y

(% ‘u) syuoned usISA Anuno) Teak ‘Apmis

SOIPN}S PAPN[OUL JO SOSLISORIRYD QuIfaseq | d|qeL

pringer

Qs



799

Hernia (2023) 27:795-806

(001) 1 :ysow

s—9) 1€ ON 0 -UseIN

Low
¢ [ysow
9¢ ON 0 ‘UseIN

14! €01

(08) 91 ‘ysow
Sye ON 0 ‘UseIN

JTOYIUAS

VN

VN

(xe]N g

101jog preq)
quorAdoxdAjog

109J0p
JO 2Inso[o pue
‘uonesI| oes e1u
-19y y31q uado
0} P9IIOAUOD
ordoosoredey
YSoW ON
ddVv.L 21doos
-orede] :ysoN
uoIsIour
[euIIOpqe BIA
wnouojrrad jo
ansopo ordwrs
uado :ysow oN
uors
-1oul [eurngur
e1A uado :ysoIN

Iredor yuowre3i|
peoiq ordoossor
-edey :ysow oN
dA.L o1doos
-oxede] :YSON
UuoISIour
[eurwiopqe
BIA [RURD IO}
-eIMIqo Jo
QINSO[O 2IMNS
uado :ysow oN
ddL 1o
ddVv.1 drdoosor
-ede[ ‘(uorstour
[eurwopqe)
uado :ysoj

(oom) 01

(€Le) 1L

VN

(896) 0¢

(8'0T-1¥1) 8'LI

(€0'6T
—8€'11) 8L91

VN

(962821
¢'g[ e

(I'1z-8zn
$°L1 :uadQ

(0D 1 :ysow oN

(98-L9) 1'TL (06) 6 USSIN d ELITIO) [91] Te 19 nry

(18)
66 Usow oN
(61) v1
YSSN k| [¥] TR T

(€01-69) Li'6L :iitg)

(L9) T ysow

VN ON(€€) T [UsSN g Suoy SuoH [G1] Te1e Suno]

(#6-99) €8 (59)
e (26-LS) 0T ‘ysew ON (1]
G'¥8 :uadQ (S€) 11 USOIN B uede[ e 10 eyeURMEY]

(sypuour)
dn-moroq

(% ‘W)

uondIsaI [omog

odAT, ysoN

anbru
-[o9) Teo13Ing

(% ‘) S[ewag

(;w/3Y) N9

(s1e9K) 93y (% ‘u) syuoneq usISA Anuno) Ieak ‘Apmis

(ponunuoo) | sjqey

pringer

a's



Hernia (2023) 27:795-806

800

(z9) T1 “ysow
(099-0) ¥Z ON (62) T “USSN

9¢1 L

0 ysow
0T> ON(SL) € ‘UseN

onayjsoxdoiq
10 OTRYIUAS

suojAdoidAjoq

Juajoid

uoIsIour
[eurwopqe
eI Jredax
ansst) Arewrrad

uado :ysow oN
ddL
ordoosoreder
10 UOISIoul
[eurwopqe

era uado (ysoN
(uors
-1oUl [eUINS UL
10 TeUIIOpge)
uonsodde
[eauojriad pue
a1nsopo odwrs

uado :ysow oN
(uors
-1oul Teumgur
JO Teurwuopqe)
Iredal [BOUO)LID

-doxd uado :ysoq
(uorstour
[eUIIOPQE)
[eued J0jRINqO
JO 2Inso[o
ayns o[durs

uado :ysowr oN
ddVv.L
ordoosorede|
1O UOISIOUI
[eurwopqe

e1A uado :ysoJN

(L6) 6T

(oom) 11

(00D 9

(Te91) 981

VN

(S'61-G€D) ST

(€L) €T "ysow

(P6-1€) T8  ON (£7) L'USPIN

(L9) 8 :ysswr
(88—61) €L ON (€€) ¥ ‘USSIN

(€€) T 'ysewt
(96-9L) 8'88  ON (L9) ¥ USSIN

vsn  [61] T80 1seN

ureds  [1] Te 30 vUOIN

[L1] Te¥@

arode3urg 00JURA

(sypuow) (% ‘)
dn-mo[[oJ  uOIOISAI [oMOg

odAT, ysoN

anbru
-[o9) Teo13Ing

(% ‘) S[ewag

(;w/3Y) N9

(s1e9K) 93y

(% ‘u) syuoneq usISA

Anuno) Ieak ‘Apmis

(ponunuoo) | sjqey

pringer

Qs



801

Hernia (2023) 27:795-806

[UOISUSWIP-IY} (7€ ‘BOLIDWY JO SABIS paju) yS/) ‘Tesuolradenxs A[[eiol g7 ‘esuojrrodard reur

-wopqesuen} g4V ‘@Ansadsonal y ‘9[qe[reAe jou Yy ‘9oyuio [eaunoadolwr o ‘ordoosorede] dog ‘xopul ssew Apoq J/g "payIoads 9sImIaYIO SSI[un (duer) urIpaw/ueaw se pariodal sroquunN

Y1

(SO1-S1)
g9 :de
(8S1-0) ¢t :uadQ

(09) € ysow
ON (I8) 6 USIN

(62) 01

ouorAdoidAjog

quooig
10 X9],2100)

(uors
-1oUT [eUINg Ul
10 [eUIWIOPQR)
wnouojrad
Jjo uonisodde
ordwrs uado
ysowr ON
uors
-1oul [eurngur
10 [eurwIopqe
e1A uado :ysoJN
aredax
juowesI| peoiq
ordoosoreder
JO (2INSOo[d
Arewrd 10
juoweSI| peoIq)
uado :ysow oN
Iredar (augoiy)
[esuojradenxs
10 (X9 2100D)
[eauojLodenur
ordoosor
-edey [ysoN

lrel
(1€) G :ysow ‘Te 19 BSOWLIOH

(0om 91 (F'81-€'€1) 991 (S6-€9) 9°'T8 ON (69) 1T:USSN d uredg -zon3LIpoy

(08) 8T ysow

(001) S¢ VN (96—€5) €8 ON (07) L ‘USOIN ¥ Suoy Suoy [02] e SN

(sypuour)
dn-moroq

(% ‘W)

uondIsaI [omog

odAT, ysoN

anbru
-[o9) Teo13Ing

(% ‘u) orewoq (;w/3Y) N9 (s1e9K) 93y (% ‘u) syuoneq usISA Anuno) Ieak ‘Apmis

(ponunuoo) | sjqey

pringer

a's



802

Hernia (2023) 27:795-806

mesh repair (RR 0.31; 95% CI1 0.11-0.94; p =0.04; P=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; P=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; > =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.

Mesh No Mesh Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hayama 2014 0 14 0 3 Not estimable
Hisamatsu 2018 1 8 1 13 4.9% 1.63[0.12, 22.50]
Karasaki 2013 0 29 17 75 64.2% 0.07 [0.00, 1.17] + O
Karashima 2016 0 9 0 13 Not estimable
Kawanaka 2017 0 11 3 20 16.5%  0.25[0.01, 4.44)
Leung 2012 0 1 0 2 Not estimable
Li 2021 1 14 3 59 7.5% 1.40[0.16, 12.51] T
Liu 2016 0 9 0 1 Not estimable
Mantoo 2009 0 4 0 2 Not estimable
Mena 2002 0 4 1 8 6.9% 0.60 [0.03, 12.15]
Nasir 2012 0 7 0 23 Not estimable
Ng 2014 0 7 0 28 Not estimable
Rodriguez-Hermosa 2008 0 11 0 5 Not estimable
Total (95% CI) 128 252 100.0% 0.31 [0.11, 0.94] <~
Total events 2 25

[rapn 12 — = 12 - ! } } 4
Heterogeneity: Chi* = 4.58, df = 4 (P = 0.33); I° = 13% o1 o1 10 100

Test for overall effect: Z = 2.07 (P = 0.04)

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

Favours Mesh Favours No Mesh

Mesh No Mesh Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hayama 2014 0 11 0 1 Not estimable
Hisamatsu 2018 1 8 2 13 13.4% 0.81[0.09,7.58]
Karasaki 2013 0 24 4 56 24.1% 0.25[0.01, 4.53] =
Karashima 2016 1 9 1 13 7.2% 1.44[0.10, 20.21]
Leung 2012 0 1 0 2 Not estimable
Li 2021 0 14 4 59 15.8% 0.44 [0.03, 7.81]
Liu 2016 0 9 0 1 Not estimable
Mantoo 2009 0 4 0 2 Not estimable
Mena 2002 1 4 1 7 6.4% 1.75[0.15, 21.00]
Ng 2014 0 7 5 28 20.9% 0.33[0.02, 5.35] i
Rodriguez-Hermosa 2008 2 11 1 5 12.1% 0.91 [0.11, 7.84] —
Total (95% ClI) 102 187 100.0% 0.64 [0.25, 1.62] -
Total events 5 18
Heterogeneity: Chi? = 1.83, df = 6 (P = 0.93); I’ = 0% :0 o1 051 110 1005

Test for overall effect: Z = 0.95 (P = 0.34)
Fig.3 Mortality after OH repair with mesh versus non-mesh
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Mesh No Mesh Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hayama 2014 o1 1 1 B1% 0.06[0.00,084 —————
Karasaki 2013 T 43 56 32.8% 0.38[0.20,0.72] ——
Karashima 2016 0 ] 1 13 52% 0.47[0.02,10.32)
Li 2021 o 14 4 59  B.0% 0.44[0.03,7.81]
Liu 2016 a ] a 1 Mot estimahle
Mena 2002 2 4 2 7 155% 1.750.38, 8.06] e
MNg 2014 8 7 0o 28 Mot estimable
Rodriguez-Hermosa 2008 g N 4 5 345% 0.91 [0.51,1.60] —a—
Total (95% CI) 89 170 100.0% 0.59[0.28, 1.25] -
Total events 24 54
Heterogeneity: Tau®= 0.34; Chi*= 10.06, df= 5 (P = 0.07); *= 50% =EI o 051 150 100‘

Testfor averall effect Z=1.37 {P=0.17)

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

Study

Domains:
D1: Bias due to confounding.
D2: Bias due to selection of participants.
D3: Bias in classification of interventions.
D4: Bias due to deviations from intended interventions.

Favours Mesh Favours No Mesh

Risk of bias domains

90000000000600600
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Table2 GRADE assessment and summary of findings of the main reported outcomes: recurrence, mortality, and complications

Outcomes Ne of participants (stud-  Certainty of the evidence Relative effect (95% CI) Anticipated absolute effects
ies) Follow-up (GRADE) . N ; ; ;
Risk with placebo Risk difference with
overall
Recurrence 352 (13 observational SO0 Low™P RR 0.31 (0.11 t0 0.94) 237 per 1,000 163 fewer per 1,000 (211
studies) fewer to 14 fewer)
Mortality 289 (11 observational AOOQO Very low*®  RR0.64 (0.25to 1.62) 96 per 1,000 35 fewer per 1,000 (72
studies) fewer to 60 more)
Complications 259 (8 observational @OOO Very low*™®  RR0.59 (0.28 to 1.25) 324 per 1,000 133 fewer per 1,000 (233

studies)

fewer to 81 more)

*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

#QOutcome significantly carried out by studies with high risk of bias. Downgraded by two levels for risk of bias

®Insufficient number of events (intervention + control < 300 participants). Downgraded by one level for imprecision

°High heterogeneity (I>> 50%). Downgraded by one level for inconsistency

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

@ Springer

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
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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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