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Abstract

Purpose The feasibility and potential advantages of laparoscopic diagnosis and repair of incarcerated obturator hernia (OH)
is debated. The aim of this retrospective study was to compare short-term complications comparing laparoscopic to open
repair of OH.

Methods A total of 29 preoperatively diagnosed patients underwent surgery for a preoperatively diagnosed OH between
January 2006 and July 2017. The patients were divided into a laparoscopic group (11 patients underwent laparoscopic repair;
8 without and 3 with intestinal resection) and an open group (18 patients who underwent open repair; 9 without and 9 with
intestinal resection).The outcomes were compared between groups. A risk factor analysis for postoperative complications
was performed.

Results The incidence of postoperative complications was fewer in the laparoscopic group [9.0% vs. 61.1%; (p < 0.001)].
The bleeding amount [1.2 g vs. 40.4 g; (p = 0.087)] and postoperative length of stay [13.3 days vs. 17.1 days; (p = 0.072)]
showed a tendency to be favorable in the laparoscopic group. Occult contralateral OH was detected in three patients (27.7%)
in the laparoscopic group and one patient (5.5%) in the open group (p = 0.099). Open surgery and intestinal resection were
independent risk factors for a postoperative complication. One patient in the open group developed an incarcerated OH on
the contralateral side 1 year after the first surgery.

Conclusions Laparoscopic repair for incarcerated obturator hernia demonstrated more favorable short-term outcomes com-
pared with open repair in terms of a lower incidence of postoperative complications and it was potentially beneficial for
detecting and repairing an occult OH on the contralateral side.

Keywords Obturator hernia - Transabdominal preperitoneal repair - Occult obturator hernia - Intestinal resection

Introduction

Obturator hernia (OH) is a rare cause of intestinal obstruc-
tion and most frequently occurs in elderly, thin and mul-
tiparous females [1-3], which results from the laxity of pel-
vic tissue and decreased fatty tissue around the obturator
foramen [1-3]. The incidence of OH has been reported to
be 0.05-1.4% of all hernias [1, 2]. The diagnosis is often
delayed due to difficulty in its detection [1-3], and computed
tomography is considered a choice of modality for diagnosis
[1, 2, 4]. In addition, patients with delayed diagnosis often
fall into a serious condition and require intestinal resection,
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resulting in a high mortality rate [1-3, 5]. Traditionally,
incarcerated OH is treated by open surgery, while recent
reports suggest the feasibility and effectiveness of laparo-
scopic repair for incarcerated OH [6—10]. However, the num-
ber of patients who underwent laparoscopic repair in these
reports was relatively small, and the choice of treatment for
incarcerated OH remains controversial. Here, we divided the
patients with OH into a laparoscopic group and open group
and compared the perioperative outcomes of each procedure.

Materials and methods
Study patients

Between January 2006 and July 2017, a total of 710
patients underwent laparoscopic transabdominal
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preperitoneal repair (TAPP) for inguinal hernia at
Fujinomiya City General Hospital. During the same
period, 11 patients underwent laparoscopic TAPP for
incarcerated OH, and 18 other patients underwent open
repair for incarcerated OH; so, the final study group com-
prised 29 patients preoperatively diagnosed with incarcer-
ated OH. Patients were grouped, based on whether they
underwent hernia repair laparoscopically, into the lapa-
roscopic group (n = 11) and open group (n = 18). All the
patients except one underwent emergency operation due
to the incarcerated lesion. The other patient underwent
elective laparoscopic repair after reduction of incarcer-
ated lesion. The choice of procedure, laparoscopic or open
repair, was at the surgeon’s discretion. Therefore, patients
with severe conditions or patients with severe intestinal
dilation were generally allocated to the open procedure in
this retrospective study.

We accessed patient’s records so that we could review
and compare clinical variables and the outcomes between
these two groups. In addition, we performed subgroup
analyses in patients with intestinal resection (three patients
in the laparoscopic group versus nine patients in the open
group) and without intestinal resection (eight patients in
the laparoscopic group vs. nine patients in the open group)
to accurately assess the outcomes of each procedure that
might be impacted by intestinal resection. The study pro-
tocol was approved by the institutional review board of
Fujinomiya City General Hospital. Informed consent was
waived for this retrospective study.

Fig. 1 Reduction was per-
formed by pulling the incarcer-
ated intestine gently. a Before
reduction. b After reduction
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Surgical procedure of laparoscopic repair

We performed TAPP repair. We used a 10-mm port for the
camera (35-degree oblique laparoscope) at the umbilicus
incision and two 5-mm ports for performing reduction of the
incarcerated intestine and repairing the hernia. After pneu-
moperitoneum, the patient was set into the Trendelenburg
posture. Repair was performed by simple peritoneal clo-
sure with or without coverage of foramen obturatum using
adjacent tissue (mainly tissue around the uterus or ovary)
or by mesh prosthesis. In the patients who required intesti-
nal resection, minilaparotomy was added at the umbilicus
incision. Subsequently, the intestine was pulled through
and resected. Mesh prosthesis was avoided in patients who
underwent intestinal resection due to the risk of infection.
In patients with occult inguinal or femoral hernia, we gen-
erally repaired these lesions simultaneously using a mesh
prosthesis, while in patients who required intestinal resec-
tion, occult lesions of the inguinal and femoral hernia were
repaired electively at a later date so that we could use a mesh
prosthesis.

Repairing of OH with mesh prosthesis was performed
as follows: after confirming the lesion, reduction was
performed by pulling the incarcerated intestine gently
(Fig. 1a, b). We cut the peritoneum on the Cooper liga-
ment, and the preperitoneal space around the obturator
foramen was dissected (Fig. 2). A prosthetic mesh was
then inserted into the dissected space. Tacking the mesh
onto the Cooper ligament, the obturator foramen was cov-
ered by the mesh, maintaining a 2-3 cm margin (Fig. 3),
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Fig.2 The peritoneum on the Cooper ligament was cut, and the pre-
peritoneal space around the obturator foramen was dissected thor-
oughly

Fig.3 A prosthetic mesh was inserted into the dissected space. The
mesh was tacked onto the Cooper ligament. The obturator foramen
was covered by the mesh with a 2-3 cm margin

and the peritoneum was closed with sutures (Fig. 4). In
these days, we use absorbable tacker for fixing the mesh.
In addition, if an occult OH on the contralateral side was
detected, we performed repair to avoid future incarcera-
tions. If coexisting groin hernias were found, standard
TAPP repair was performed with dissection of the entire
myopectineal orifice of Fruchaud.

Bleeding amount was calculated by totaling the amount
which was obtained by measuring the weight of gauze and
the suction amount.

Fig.4 Finally, the peritoneum was closed with sutures

Clinical variables assessed

We reviewed the following clinical variables: sex, age,
American Society of Anesthesiologists Physical Status
(ASA-PS), presence of comorbidities, history of abdomi-
nal surgery, internal use of anticoagulant medicine, pre-
operative white blood cell count, preoperative C-reactive
protein value, incarcerated side, and time from onset to
surgery. We also reviewed the following perioperative
variables: operation time, bleeding amount, postoperative
length of stay, whether intestinal resection was performed,
whether mesh prosthesis was used, whether repairing of
OH on the contralateral side was performed, postoperative
complications, mortality and readmission. Complications
were classified according to the 2004 grading system of
Dindo et al. [11], and complications of grade II or more
were considered clinically significant.

Statistical analyses

Study variables are shown as the number and percentage
of patients, percentage of cases, or mean values. Between-
group differences in nominal variables were analyzed by
Pearson’s Chi square test, and differences in continuous
variables were analyzed by the Mann—Whitney U test.
Multivariable logistic regression analysis was performed
to determine independent predictors of outcomes. All sta-
tistical analyses were performed with the Statistical Pack-
age for the Social Sciences, version 11.5J for Windows
1 (SPSS, Chicago, IL, USA). A p value of < 0.05 was
considered significant.
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Results
Patient characteristics (Table 1)

The 29 patients included 1 (3.4%) man and 28 (96.6%)
women who ranged in age from 64 to 95 years (mean,
84.9 years). One patient was classified as ASA-PS class 1
(3.4%), while 24 patients (82.7%) were classified as class
2 and the other 4 patients were class 3 (13.7%). Regarding
comorbidities, one patient had renal failure, four patient
had chronic obstructive pulmonary disease and five
patients had coronary heart disease or chronic heart fail-
ure. Two out of 29 patients (6.8%) had previous history of

OH repaired by surgery. Four patients in the laparoscopic
group (36.3%) and five patients in the open group (27.7%)
had previous history of abdominal surgery. Four patients
in the laparoscopic group (36.3%) and three patients in
the open group (16.6%) had taken anticoagulant medicine
preoperatively. The time from onset to surgery averaged
2.2 days in both groups.

Perioperative outcomes (Table 2)

In all 11 cases with laparoscopic repair, conversion to
laparotomy was not required. Operation time was not sig-
nificantly different between groups (77.0 min in the lapa-
roscopic group and 85.2 min in the open group). Bleeding

Table 1 Results of univariate analyses of preoperative clinical variables in the laparoscopic group and open group

Laparoscopic group (n = 11) Open group (n = 18) p value
Sex ratio (male/female) 0/11 1/17 0.426
Age (years), mean 849 +9.7 849 +5.1 0.500
ASA-PS (class 1 or 2/3) 9/2 16/2 0.592
Comorbidities
Renal failure 0 1(5.5%) 0.426
COPD 1(9.0%) 3(16.6%) 0.565
Coronary heart disease or chronic heart failure 2(18.1%) 3(16.6%) 0.916
History of abdominal surgery 4 (36.3%) 5(27.7%) 0.627
Anticoagulant medicine 4 (36.3%) 3 (16.6%) 0.229
WBC (/ul) mean 7127.2 + 3226.4 9222.2 + 2895.5 0.115
CRP (mg/dl) mean 27+63 57+74 0.323
Incarcerated side (left/right) 5/6 9/9 0.812
Time from onset to surgery (days), mean 22+33 22+20 0.946
ASA-PS American Society of Anesthesiologists Physical Status, COPD chronic obstructive pulmonary disease
Table 2 Results.of univariate Laparoscopic group Open group (n = 18) p value
analyses of surgical outcomes (n=11)
between the laparoscopic group
and open group Operation time (min), mean 77 +35.0 85.2 +35.0 0.736
Bleeding amount (g), mean 1.2+1.2 40.4 +£25.0 0.087
Postoperative length of stay (day), mean 133+ 11.2 17.1+£9.3 0.072
Intestinal resection 3(27.7%) 9 (50.0%) 0.227
Mesh prosthesis 3(27.7%) 3(16.6%) 0.493
Repairing of OH on the contralateral side 3(27.7%) 1(5.5%) 0.099
Postoperative complications? 1(9.0%) 11 (61.1%) 0.005
Mortality 0 0 -
Readmission® 0 1 (5.5%) 0.426

Postoperative complications in the open group included paralytic ileus (n = 4), respiratory failure (n = 2),
circulatory failure (n = 1), hematoma (n = 1), wound infection (n = 1), persistent inflammatory reac-
tion (n = 1), and neurogenic bladder dysfunction (n = 1), while those in the laparoscopic group included

arrhythmia (n = 1)
OH obturator hernia

#Complications regarded as grade 2 or more according to the Clavien-Dindo classification

"The reason for readmission was recurrence of obturator hernia on the contralateral side
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amount (1.2 g in the laparoscopic group and 40.4 g in the
open group (p = 0.087)) and postoperative length of stay
(13.3 days in the laparoscopic group and 17.1 days in the
open group (p = 0.072)) were more favorable in the laparo-
scopic group, though they were not statistically significant.
Three patients in the laparoscopic group (27.2%) and nine
patients (50%) in the open group required intestinal resec-
tion. Mesh prosthesis was used in three patients (27.7%)
in the laparoscopic and three patients (16.6%) in the open
group. Occult OH on the contralateral side was detected
intraoperatively and repaired in three patients in the laparo-
scopic group (27.7%) and in one patient in the open group
(5.5%) (p = 0.099).

Incidence of postoperative complications (9.0 versus
61.1%) was significantly lower in the laparoscopic group
(p < 0.001). Postoperative complications in the open
group included paralytic ileus (n = 4, three of four were
Clavien—Dindo classification Grade II and the other was
Grade Illa), respiratory failure (n = 2, both of two were
Grade IVa), circulatory failure (n = 1, Grade II), hema-
toma (n = 1, Grade IIla), wound infection (n = 1, Grade
II), persistent inflammatory reaction (n = 1, Grade II), and
neurogenic bladder dysfunction (n = 1, Grade II), while

the only one in the laparoscopic group was arrhythmia
(n =1, Grade II). Readmission related to the surgery was
necessary for one patient in the open group, and the reason
was recurrence of OH on the contralateral side. The recur-
rence occurred 1 year after the first operation.

Comparing the patients with intestinal resection
(Table 3)

Among patients who underwent intestinal resection,
patient age was significantly higher in the laparoscopic
group (p = 0.012). Incidence of postoperative complica-
tions (0 versus 100%) was significantly more favorable in
the laparoscopic group (p < 0.001).

Comparison of the patients without intestinal
resection (Table 4)

Among patients who did not undergo intestinal resection,
bleeding amount (p = 0.020) and postoperative length of
stay (p = 0.030) were significantly more favorable in the
laparoscopic group.

Table 3 Results of univariate analyses of clinical variables in the laparoscopic group and open group with intestinal resection

Laparoscopic group (n = 3) Open group (n =9) p value

Sex ratio (male/female) 0/3 1/8 0.546
Age (years), mean 923 +0.5 85.8 +3.58 0.012
ASA-PS (class 1 or 2/3) 3/0 8/1 0.546
Comorbidities

Renal failure 0 0 -

COPD 0 1(11.1%) 0.546

Coronary heart disease or chronic heart failure 1(33.3%) 2 (22.2%) 0.700
History of abdominal surgery 1(33.3%) 2 (22.2%) 0.700
Anticoagulant medicine 0 1(11.1%) 0.546
WBC (/ul) mean 5800.0 & 1682.2 10233.3 +3378.6 0.052
CRP (mg/dl) mean 78 +£11.9 93+84 0.781
Incarcerated side (left/right) 172 2/7 0.700
Time from onset to surgery (days), mean 20+ 1.7 35+£2.1 0.299
Operation time (min), mean 118.3 +29.4 93.3 + 31.9 0.229
Bleeding amount (g), mean 4.6+8.0 34+6.38 0.903
Postoperative length of stay (day), mean 253+ 155 20.6 £ 11.1 0.517
Repairing of occult OH on the contralateral side 0 0 -
Postoperative complications® 0 9 (100%) < 0.001
Readmission” 0 1(11.1%) 0.546

The postoperative complication include paralytic ileus (n = 4), respiratory failure (n = 1), circulatory failure (n = 1), wound infection (n = 1),

persistent inflammatory reaction (n = 1), and neurogenic bladder dysfunction (n = 1)

OH obturator hernia, ASA-PS American Society of Anesthesiologists Physical Status, COPD chronic obstructive pulmonary disease

4Complications regarded as grade 2 or more according to the Clavien—Dindo classification
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Table 4 Results of univariate analyses of clinical variables in the laparoscopic group and open group without intestinal resection

Laparoscopic group (n = 8) Open group (n =9) p value

Sex ratio (male/female) 0/8 0/9 -
Age (years), mean 82.1 +10.1 84.0 + 6.4 0.885
ASA-PS (class 1 or 2/3) 6/2 8/1 0.453
Comorbidities

Renal failure 0 1 (11.1%) 0.331

COPD 1 (12.5%) 2 (22.2%) 0.599

Coronary heart disease or chronic heart failure 1(12.5%) 1 (11.1%) 0.929
History of abdominal surgery 3(37.5%) 3(33.3%) 0.857
Anticoagulant medicine 4 (50.0%) 2 (22.2%) 0.231
WBC (/ul) mean 7625.0 + 3609.0 8211.1 +£2025.1 0.885
CRP (mg/dl) mean 0.8+ 1.1 1.6 +3.3 0.430
Incarcerated side (left/right) 4/4 72 0.231
Time from onset to surgery (days), mean 23+24 0.8 +0.7 0.214
Operation time (min), mean 61.6 £224 77.1 £37.8 0.736
Bleeding amount (g), mean 0.0+0.0 77.4 + 144.6 0.020
Postoperative length of stay (day), mean 8.8 +4.8 13.6 + 6.0 0.030
Mesh prosthesis 3(37.5%) 3(33.3%) 0.857
Repairing of occult OH on the contralateral side 3(37.5%) 1 (11.1%) 0.200
Postoperative complications® 1(12.5%) 2 (22.2%) 0.275
Mortality 0 0 -
Readmission 0 0 -

The postoperative complication include respiratory failure (n = 1), arrhythmia (n = 1), hematoma (n = 1)

OH obturator hernia, ASA-PS American Society of Anesthesiologists Physical Status, COPD chronic obstructive pulmonary disease

#Complications regarded as grade 2 or more according to the Clavien—Dindo classification

Factors associated with developing postoperative
complications (Table 5)

Open surgery (p = 0.027, odds ratio = 24.25) and intestinal
resection (p = 0.013, odds ratio = 20.69) were found by
logistic regression analysis to be independent risk factors
for developing postoperative complications.

Discussion

The feasibility of laparoscopic repair for OH has been
reported recently, though the superiority of laparoscopic
repair compared with open repair has not been established
yet [6-10]. Ng et al. demonstrated shorter postoperative
length of stay, fewer complications, and lesser mortality in
patients who underwent laparoscopic repair, though in their
study only one patient underwent laparoscopic repair with
intestinal resection [6]. Hayama et al. suggested the feasi-
bility of laparoscopic repair, while the operation time and
postoperative length of stay were longer in the laparoscopic
group [9].

In our study, the incidence of postoperative complica-
tions in patients who underwent intestinal resection was
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significantly higher in the open group. This result might
be associated with the invasiveness of laparotomy in addi-
tion to resection of the intestine. Notably, four out of nine
patients who underwent open repair with intestinal resection
developed paralytic ileus, which implies the possibility of
developing respiratory failure due to aspiration, especially
in elderly patients. In patients without intestinal resection,
bleeding amount and postoperative length of stay were sig-
nificantly more favorable in the laparoscopic group. Accord-
ingly, laparoscopic repair might be the treatment of choice
for incarcerated OH regardless of the necessity of intestinal
resection. However, not all patients with an incarcerated
OH will achieve laparoscopic surgery without conversion
[10, 12]. The reasons for conversion may include iatrogenic
bowel injury, inadequate visualization and the need for
bowel resection [13, 14]. Regarding visualization, in our
study, all 11 patients who underwent laparoscopic repair did
not require conversion. Although patients with severe intesti-
nal dilation had open repair, it seemed that the patients with
OH were usually thin with reduced visceral fat, resulting in
relatively good visualization under the pneumoperitoneum
even if the intestines were moderately dilated. Of course,
early diagnosis is essential for achieving good visualization
and completing laparoscopic surgery without conversion.
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Table 5 Rest}lts of univariate N Compli- No complica- p value Multivariate analysis
and rnl.lltlvarlate apalyses of cation tion (n = 17) .
potential prpgnostlc factors (n = 12)* Odds ratio (95% CI)  p value
for developing postoperative
complications Age 0.295
< 86 years 13 4
> 86 years 16 8
ASA-PS 0.141
Class 1 or 2 25 16
Class 3 4 1
Previous AS 0.160
No 20 10 10
Yes 9 2 7
Anticoagulant medicine 0.927
No 22 13
Yes 7 4
Onset to surgery 0.119
< 3 days 17 12
> 3 days 12 5
Surgery 0.005 0.027
Open 11 11 7 24.25 (1.41,414.45)
Laparoscopy 18 1 10 1
Intestinal resection 0.002 0.013
No 17 14 1
Yes 12 3 20.69 (1.88,226.77)

CI confidence interval, ASA-PS American Society of Anesthesiologists Physical Status, AS abdominal sur-

gery

4Complications regarded as grade 2 or more according to the Clavien—-Dindo classification

Regarding the need for intestinal resection, three patients
in the laparoscopic group underwent intestinal resection. In
these three patients, we could complete the surgery with
minilaparotomy without conversion to open repair. Previous
reports suggested the utility of laparoscopic surgery with
minilaparotomy in small bowel resection without conver-
sion to laparotomy [15, 16]. Our results suggest that a need
for intestinal resection might not be a definitive reason for
conversion or choosing open repair.

Susmallian reported that 20 of the 293 (6.82%) patients
who underwent repair of a bilateral or recurrent inguinal
hernia had an occult obturator hernia; further, 14 of these
20 patients had a bilateral lesion [3]. In our study, occult
OH on the contralateral side was detected and repaired in 4
out of 29 patients (13.7%). In addition, 2 out of 29 patients
had previous history of incarcerated OH on the contralateral
side, and 1 patient developed recurrence of incarceration on
the contralateral side 1 year after surgery. These data suggest
that surgeons should check for the presence of an occult OH
on the contralateral side and should repair it simultaneously,
to avoid future complications and surgery [3]. Laparoscopic
repair is considered a suitable procedure in checking for the
presence of occult lesions on the contralateral side [9, 10,
17]. Actually, in our study, 3 out of 11 patients (27.7%) who

underwent laparoscopic repair had an occult OH that was
detected and repaired on the contralateral side, while this
occurred in only 1 out of 18 patients (5.5%) in the open
repair group. Recently, the feasibility of total extraperitoneal
(TEP) technique has also been reported [18, 19].

OH usually occurs in elderly patients [1-3], many of
whom take anticoagulant drugs. In our study, 7 out of 29
patients (24.1%) had taken anticoagulant medicine preop-
eratively, and 1 of these 7 patients, in the open repair group,
developed postoperative hematoma. The patient had taken
warfarin, and the hematoma developed postoperatively in
her abdominal wall. Furthermore, she required blood trans-
fusion due to the hematoma. A previous report suggested
that patients with anticoagulant drugs had a significantly
higher risk for postoperative bleeding following laparo-
scopic and open inguinal hernia repair [20]. Emergency
operation is the standard treatment for incarcerated OH. On
the other hand, from the standpoint of postoperative bleed-
ing, including hematoma, a reduction of the incarcerated
intestine followed by heparinization and elective surgery
might be one option [21]. However, if the incarcerated intes-
tine has irreversible ischemic changes or perforation, it is
contraindicated to perform the reduction, and the patient
will require an emergency operation. CT imaging provides
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useful information for not only diagnosis of OH [1, 2, 4],
but also assessing ischemic changes of the intestine [22-24].
Reduced contrast enhancement of the bowel wall and eleva-
tion of bowel wall attenuation in an unenhanced image are
highly predictive of ischemia [22, 23]. Surgeons should be
meticulous when performing non-operative reduction of
incarceration by referring to CT images in addition to the
general condition and abdominal symptoms of the patients.

There were some limitations associated with this study.
First, the present study was retrospective in nature and was
performed in a single center. Second, the choice of proce-
dure, laparoscopic or open, was at the surgeon’s discretion,
and patients with severe conditions or with severe intestinal
dilation generally had the open procedure. Surgeon expertise
on laparoscopy might be another bias in the selection of the
approach. In addition, the study population, in particular the
number of patients who underwent laparoscopic repair with
intestinal resection, was small and more intestinal resections
were performed in the open group. Therefore, further study
is needed to establish the superiority of laparoscopic repair
for severe OH cases.

In conclusion, laparoscopic repair for OH showed more
favorable outcomes compared with open repair in selected
patients. Laparoscopic repair is considered as the treatment
of choice for selected patients with OH due to its lower inci-
dence of postoperative complications and usefulness for
detecting and repairing occult OH on the contralateral side.
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