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ABSTRACT
Introduction Inguinoscrotal hernias are the commonest form of abdominal wall hernia, but for them to contain stomach is extremely rare. The
management of these hernias can be very challenging owing to their acute nature of presentation and distortion of anatomy.
Our aim was to systematically review the literature for all reported cases of inguinoscrotal hernias containing stomach. In turn we analysed patient
demographics, site of hernia, presentation and treatment. Outcomes were reviewed where available.
Method We conducted a systematic search of the PUBMED, Embase and Medline databases with a combination of keywords: Hernia AND (inguin* OR
scrot*) AND (gastric OR gastro*). An author’s own case has also been included.
Results There were 20 case reports included in the review, plus the author’s own case. They ranged in publication date from 1942 to 2020. Mean age at
presentation was 71 years (range 49 to 87). All cases were male. In total, 62% (n=13) of cases presented with combined symptoms of abdominal pain
and vomiting, 48% (n=10) presented with gastric outlet obstruction (GOO) and 48% (n=10) presented with gastric perforation. All successfully treated
cases with gastric perforation required a midline laparotomy approach, whereas 56% (n=5) of patients in the GOO group were successfully treated
conservatively. There were three deaths reported in this review, all in the gastric perforation group.
Conclusion Stomach as a content of inguinoscrotal hernias is extremely rare. These hernias predominantly present acutely in the form of GOO or gastric
perforation. All patients with gastric perforation will require a midline laparotomy. Patients with GOO can be successfully managed either surgically or in
selective cases with conservative management.
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Introduction
Inguinal hernias are very common, with a lifetime risk of
27% for men and 3% for women.1 Inguinoscrotal hernias
are also relatively common, and most of these will
contain various combinations of omentum, small bowel
and large bowel.2 However, it is very rare for these
hernias to contain stomach, with limited cases reported
in the literature.3

Inguinal hernias containing stomach are likely to
present acutely either as gastric outlet obstruction (GOO)
or with gastric perforation. The management of these
patients is challenging as they often present acutely and
in extremis. Moreover, surgery can be complicated by the
gross distortion of abdominal anatomy.

There is no consensus on the management of
inguinoscrotal hernias containing stomach, and currently
there is limited information regarding this condition.
We therefore undertook a systematic review of the
literature pertaining to this type of hernia, which we
hope can now act as a reference point for teams
managing these cases.

Methods
Objective
Our aim was to systematically review the literature for all
reported cases of inguinoscrotal hernias containing
stomach. In turn we analysed patient demographics, site
of hernia, presentation and treatment. Outcomes were
reviewed where available.

Search strategy
We carried out an English language literature search
using the PUBMED, Embase and Medline databases. This
was carried out independently by two reviewers (Heylen
and Lowcock). We also included a case of our own,
reported in Appendix 1, under Heylen et al.

We searched using the keyword search: Hernia AND
(inguin* OR scrot*) AND (gastric OR gastro*). We also
conducted a reference check of the articles found for
further reported cases.

As these cases are rare, there was no limitation to the
time period for our search, which resulted in cases being
included from 1942 to 2020.
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Inclusion and exclusion criteria
We included case reports:

• where stomach was a content of the inguinoscrotal
hernia, either as the only content or with other viscera;

• published in English;
• from any time period;
• for which full text was available digitally.

We excluded case reports:

• published in non-English language;
• where full text was not available digitally;
• where the hernia contained only duodenum;
• where the patient had undergone previous gastric

surgery.

Data extraction
Two reviewers (Heylen and Ratnasingham) extracted all
data independently using a data extraction sheet. For
each case report included in the review, we collated
information (where available) into a table regarding: year
of publication, author, patient demographics, site of
hernia, type of presentation, treatment received and
outcome.

Risk of bias in individual case reports
The most significant potential bias was the requirement
for authors to assess accurately the presence of stomach
in the hernia. If the hernia was found to have only
contained duodenum, it was excluded as per exclusion
criteria. If the pylorus or more of the stomach was
contained in the hernia, then it was included.

Reporting
The work was subsequently reported in line with
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) and AMSTAR (Assessing the
methodological quality of systematic reviews) Guidelines.

Results
Our search strategy returned 2,565 records, 2,504 of which
were excluded based on review of title and obvious
inappropriateness. Of the remaining 61, a further 37 were
excluded as they were non-English or the full text was
not available digitally. Of the 24 full texts screened, 3
were excluded as the hernia did not contain stomach.
Finally, this gave us 21 records that fulfilled our criteria,
one of which was our own (Figure 1).

Phenotype
All cases were male with a mean age of 71 years. Laterality
of the stomach was most commonly on the left side in 14
cases (67%), with 3 (14%) cases bilaterally, 3 cases on the
right and 1 not stated (Table 1).

Presentation
In all but one case the patients presented acutely unwell.
The most common presenting symptom was abdominal
pain in combination with vomiting (13 (62%) cases).
Presentation with abdominal pain or vomiting alone was
less common, occurring in two and five cases,
respectively (Table 2).

The commonest cause of these symptoms was GOO in
ten cases (48%) and gastric perforation in ten cases
(48%). Only one case was picked up incidentally and did
not require surgery.

Management
In 19 out of the 21 cases, the reporters included their
management strategy.

All patients with gastric perforation had operative
management, of which eight out of the ten patients had a
combination of midline laparotomy with an additional
groin incision for hernia repair. One other patient was
treated surgically with a midline laparotomy alone and
one with laparoscopic repair.

In the GOO group, five patients were treated
conservatively and four with operative management.
Three out of the four cases of operative management
involved repair via groin incision, and in the other case
the patient underwent a combined groin incision and
midline laparotomy (Table 3).

Discussion
Acute presentation of inguinoscrotal hernias with bowel
obstruction is common. Indeed these hernias carry a
0.3% lifetime risk of strangulation.25 However,
presentation with stomach in the hernia is extremely
rare, and this is probably due to the stomach being a
relatively fixed organ in the upper abdomen.

This review showed at least 19 (90%) of these hernias
were chronic, with the remainder being unknown. This is
expected as it takes a long time for the stomach to
migrate to the groin. This downward descent is thought
to be driven by the traction of the greater omentum and
transverse colon as it is pulled into the giant hernia along
with the bowel.22 At the time of presentation, in this
review three cases (14%) had bilateral hernias, which is
in keeping with the rate of bilateral inguinal hernias
described elsewhere.26 Twenty cases (95%) had other
viscera in the hernia sac: small and large bowel,4,5,7–24

bladder19 and pancreas.4

The large size and chronic nature of these herniasmean
that patients in this series are likely to have ignored them
up until the point at which they required emergency
intervention owing to gastric perforation or outlet
obstruction. This is reflected by the fact that 94% of these
cases presented acutely.

The imaging modality used to diagnose the presence of
stomach was computed tomography (CT) scan in 14 cases
(67%). The remaining cases were diagnosed prior to the
CT scan era with either barium swallow or clinical and
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operative findings. From this review, owing to the rarity of
the cases, we cannot advocate imaging all patients
presenting to outpatient clinics with large inguinoscrotal
hernias. However, in patients presenting acutely with
large inguinoscrotal hernias, cross-sectional imaging is
useful in planning their management as discussed below.

The surgical approach used varied among cases. The
main areas of difference between the cases, and in turn

compared with the repair of conventional inguinoscrotal
hernias, are as follows:

• open vs laparoscopic approach;
• method of hernia repair;
• method of gastric repair;

Figure 1 PRISMA flow chart

Table 1 Phenotype

Male gender n (%) 21 (100%)

Mean age (years) 71

Stomach in left groin n (%) 14 (67%)

Stomach in right groin n (%) 3 (14%)

Bilateral hernia present n (%) 3 (14%)

Laterality not stated n (%) 1 (5%)

Table 2 Presentation

Type of presentation No. of cases Reference no.

Abdominal pain alone 2 (10%) [4,5]

Vomiting and nausea alone 5 (24%) [6–10]

Pain and vomiting 13 (62%) [11–22]

Incidental 1 (5%) [23]

Gastric perforation 10 (48%) [4,5,9,11–
14,16,21,24]

Gastric outlet obstruction 10 (48%) [6–8,10,15,17–20,22]
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• conservative management;
• singular vs staged procedures;
• management of abdominal compartment syndrome risk.

Open vs laparoscopic approach
In the gastric perforation group, all patients underwent
midline laparotomy with the exception of one who
underwent a laparoscopic approach. Laparotomy allows
for better washing of gastric contents from the
abdominal cavity and careful inspection of the stomach
prior to repair. In 8 (80%) of the cases, the surgeons then
combined the midline laparotomy with a groin incision to
repair the hernia. This approach is advantageous because
it allows for toileting of the scrotum/sac and allows for
repair of the hernia with a familiar approach.

Similarly, in the GOO group all patients underwent an
open local repair of the hernia. However, additional
laparotomy was only undertaken in one case. This
reduced frequency of laparotomy is understandable as
there are no gastric contents to wash and viscera to repair.

The almost exclusive use of open repair in these hernias
concurs with the management of conventional
inguinoscrotal hernias where large, randomised,
prospective trials have shown superiority of open repair
over laparoscopic repair with regards to recurrence.27

Method of hernia repair
The cases varied in their method of hernia repair with
Bassini, Lichenstein and Wantz–Stoppa methods all used
along with both testicle sparing and sacrificing.
Recurrence or failure was reported in no cases. Mesh
was used in three cases, including two with gastric
perforation;12,16 none of these reported mesh infections.

Given the limited follow-up time, sparse reporting of
complications and low patient numbers, it is impossible
to infer any conclusions on superior method. Ultimately,
hernia repair method should be driven by local
guidelines, clinical competence and familiarity.

Method of gastric repair
Of the operatively managed patients, eight were found to
have true gastric perforation. Of these, two cases utilised
gastrectomy with anastomosis,11,14 while the others
underwent suture repair.

Both gastrectomies were reported in the last decade,
which aligns with the more recent consensus that large
perforations should be treated with gastrectomy and
anastomosis rather than primary suture repair. Indeed,
the recent 2020 evidence-based guidance from the
World Journal of Emergency Surgery suggests that
perforations of <2cm should be managed with primary
repair +/− omental patch, while those >2cm should be
considered for resection dependent on anatomical
location.28

Conservative management
It is important to note that five patients were successfully
treated with conservative management, all from the
GOO group. These patients made a full recovery up to
discharge. This highlights that in selected patients
without signs of perforation or systemic compromise,
conservative management can be successfully employed.
This is particularly important in an ageing, comorbid
population. In addition, Davey et al demonstrated
nasogastric tube decompression and conservative
management can be used as a temporising measure in
the acute setting, before a planned, lower risk elective
repair.22

Singular vs staged procedures
A singular procedure was used in 11 (79%) operatively
managed cases. A two-stage procedure was used in two
cases. In these the gastric perforation was managed in
the initial procedure and repair of the hernia done in a
later procedure (either on index admission or at 3-month
interval).4,5 In the final case a hybrid of these was used:
the initial procedure involved a distal gastrectomy and
repair of a left inguinal hernia, while a second procedure
involved repair of the right inguinal hernia.11

Staged rather than single procedures may be more
appropriate in cases of hernias with gastric perforation
for two main reasons. Firstly is the idea of ‘damage
control’ surgery. This concept is well documented in
trauma surgery and has more recently been adopted into
emergency general surgery. It involves a ‘rapid source
control laparotomy’ in patients who are septic, unstable
and comorbid and then return at a later date for the
definitive procedure when the patient is more stable.
Becher et al showed this may improve mortality in
certain population groups.29 Hence, in unwell patients
with gastric perforation from a giant inguinoscrotal
hernia, repair of the perforation, subsequent stabilisation
and then return at a later date for definitive hernia
repair may improve mortality. Secondly, mesh repair has
shown superiority over non-mesh repair in reducing risk
of recurrence.30,31 However, as a prosthetic material,
mesh should only be placed in a clean field; hence, a

Table 3 Management

Gastric
perforation (n)

Gastric outlet
obstruction (n)

Total no. of cases 10 9

Operative management

Midline laparotomy with
groin hernia repair

84,5,11–14,16,21* 18

Laparotomy alone 124 0

Laparoscopic repair 19 0

Local repair 0 318,20,22†

Conservative
management

0 56,7,10,15,17

*Refs. [12] and [16] used mesh.
†Ref. [18] used mesh.
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staged procedure allowing for the use of mesh in a clean
field may improve the effectiveness of the final repair.

Management of abdominal compartment syndrome risk
Large inguinoscrotal hernias cause loss of domain,
and on reduction of the hernia the risk of abdominal
compartment syndrome is high. Three authors commented
on their strategies to mitigate this. Techniques included:
injection of Botox A into the abdominal wall muscles,11

delayed primary closure4 and colectomy to reduce visceral
volume.16

Elsewhere in the literature, techniques such as
progressive pneumoperitoneum have been described as
effective and low risk but can only be utilised in the
elective setting.32 Another technique of note is abdominal
wall component separation. This helps reduce the tension
in the abdominal wall and is widely used in large ventral
hernia repair.33 It has subsequently been reported to
help reduce abdominal compartment syndrome in the
repair of giant inguinoscrotal hernias.34

Given the rarity of these presentations, it is impossible
to draw conclusions as to best practice. However, it is
imperative that surgeons are aware of the high risk of
compartment syndrome and the management options.

Conclusion
This review has found that the presence of stomach in
inguinoscrotal hernias is extremely rare. The
presentation of these are usually in the acute setting
either in the form of gastric perforation or GOO. If
suitable for surgery, patients with suspected gastric
perforation will require a midline laparotomy for
toileting of abdominal cavity and repair of the
perforation or gastrectomy. This should be combined
with an additional groin incision for open repair of the
hernia. Surgeons should be aware of the option of a
staged procedure in the sickest patients with an initial
rapid source control laparotomy and then return for
planned repair of the hernia. Patients presenting with
GOO can have definitive conservative management or at
least in the initial period, with nasogastric tube
decompression. If hernia repair is then indicated, it can
be undertaken on an elective basis. In conclusion, these
hernias are rare and there is no clear consensus on
management, but appreciation and awareness of the
issues discussed can help guide successful treatment.
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