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One stage repair of giant inguinal herniae: a feasible option
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Background
Surgical repair of giant inguino-scrotal hernia (GIH), based mainly on anatomical
considerations and minimal organ resection; without the use of mesh or pneumo-
peritoneum.
Patients/method
Over a-15-year period (2005-2019), all patients managed for GIH were reviewed.
They had an elevation of the scrotum, and foot of the bed, to allow for the reducible
part of the hernia to gradually return and expand the abdominal cavity. Volume
estimations of the hernias were done applying Archimedes’ principle followed by a-
5-day bowel preparations. Abdomino-inguinal/Inguinal incisions (depending on the
size), were made to repair the hernias taking advantage of the special anatomical
make-up of the abdominal cavity.
Results
A total of 20 male patients with GIH were treated; 13 were on the right while seven
were left-sided. All the GIHs were repaired successfully without any serious
morbidity; one patient had a scrotal hematoma that was managed
conservatively and another developed a ventral hernia (5 cm long), which was
repaired at a later day. An average of 6 months follow-up revealed no recurrence or
any other complications.
Conclusion
Surgical techniques in the repair of GIH are many and varied but its rarity has made
the adoption of any specific technique(s) impossible. A fairly large series like ours
over many years might be a fruitful attempt at solving this problem.
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Introduction
Giant Inguinal Hernia (GIH) is defined as a sac with a
capacity greater than 2000 mls or the size of the
patient’s head or any hernia that extends beyond
the midthigh when the patient is standing [1,2].
GIH is very rare nowadays in medical practice,
especially in the developed world where the
prevalence has been reported to be very low; the
few cases encountered were said to be associated
with mental neglect for many years [3]. However,
GIH is still relatively more prevalent in the developing
world where more cases are reported [4,5]. The
reasons advanced for the ones seen in developing
and low-resource settings include, ignorance on the
part of the patient, lack of trust in the health care
system, and poverty [5–7].

The loss of domain of the abdominal space has been
used to explain the possible occurrence of abdominal
compartmental syndrome following the reintegration
of the hernia into the abdominal cavity [3,8]. Some
specific problems that have been associated with the
management of this giant inguinal hernia include loss
Wolters Kluwer - Medknow
of domain of the abdominal space (with its possible
attendant complications when the hernia content is
returned), high risk for recurrence, residual scrotal skin
and hematoma [6] and lack of resource, such as
facilities for pneumo-peritoneum, minimal access
surgery and availability of mesh for repairs as found
in low-income settings [5].

Several techniques, which involve serial pneumo-
peritoneum, debulking of abdominal contents,
abdominal relaxing incisions, and use of mesh
among others, have been described to address many
of the identified peculiarities of this entity [9–12].
Many reports have equally demonstrated the
feasibility of management of GIH in a single-stage,
without the need for pneumo-peritoneum, mesh
repair, and minimal or no organ resection [3,13,14].
DOI: 10.4103/ejs.ejs_143_23
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We herein report our experience with the management
of GIH, based on a perceived better understanding of
the anatomy and physiology of the abdominal cavity
and the abdominal muscle wall, in a single-stage
procedure without the use of pneumo-peritoneum or
mesh repair and with minimal organ resection.
Patients and method
Institutional Ethical Review clearance was obtained for
the study. The study was a descriptive retrospective
review of prospectively collected data.

All patients that reported GIH from 2005-2019 were
recruited for the study. The exclusion criteria include
patients with concurrent chronic obstructive airway
disease, pulmonary tuberculosis, obstructive uropathy
or intraabdominal tumor and hernia volume of more
than 4000ml. In addition, patients with intercurrent
medical illnesses, hypertension, or diabetes mellitus
were excluded.

The volume of the hernia was determined in the clinic
by the water displacement method (Musa-Olomu
water displacement can) based on Archimedes
principle (Fig. 1). This gives the estimated volume
of the GIH. All included patients had chest
radiography, Electrocardiography, and respiratory
function test (spirometry) in addition to the basic
hematological, biochemical, and microbiological
evaluation from the surgical out-patient unit before
admission.
Figure 1

Measuring the volume of the inguinal hernia using Achimede’s
Principle (Musa-Olomu water-can device).
All the patients were admitted and allowed to
acclimatize for 2 weeks, within which clinical and
psychological counseling was done, the foot end of
the bed was elevated for increasing times throughout
this period. The aim was to allow the reducible part of
the hernia contents to get back into the peritoneum to
cause a gradual increase in the abdominal cavity. This,
in addition, will encourage the diaphragm to act against
the stress of abdominal contents and gravity as well as
promote venous return from the legs. This procedure
lasted some 2 to 4 weeks depending on the volume of
GIH.

About 5 days before the operation, the patients were
commenced on a low-residue diet (tea, pap), daily
water and soap enema, and high rectal washout on
the morning of surgery, this was aimed at reducing the
bulk content of the bowel. Another counseling session
was held with the patients to further discuss the
procedure and the expectations; informed consent
was also obtained. At least two pints of compatible
blood were made available for the procedure.
Surgical technique
The operation was carried out under General
Anesthesia (GA) with an endotracheal tube (ETT)
in-situ and the patient placed in Trendelenburg
position to allow for the reduction of the free part of
the hernia sac content into the abdominal cavity and to
enable the bladder to be visualized to avoid iatrogenic
injury. Size 16FR Foley urethral catheter was routinely
passed into the urinary bladder for all patients;
intraabdominal access was gained through a midline
incision from just above the umbilicus and carried
down to the supra-pubic region and joined to the
inguinal incision for standard inguinal herniorrhaphy
(Fig. 2a-c); this was to afford a good exposure to both
abdominal cavity, the hernia sac and its contents and to
allow easy reduction of the herniae and close-up
without tension. The scrotal skins were very thick
due to the chronicity of the hernias but the incisions
were deepened and dissections continued until the
herniae sacs were identified in the case of indirect
ones. The sacs were dissected until the extra-
peritoneal fats were seen or the internal ring reached
in all cases. Subsequently, the sacs were opened and the
reducible parts were first returned into the abdominal
cavity and the rest after separating the adhesions
between the bowel loops as well as between the
loops, the omentum, and the sac. The sac was then
carefully resected and the remnants were closed by
continuous suturing using vicryl 0 or 1. There was
little or no problem with the sliding hernias as these
were easily reduced after adhesiolysis. The omenta



Figure 2

(a) Schematic representation of the incision employed, interposed on the anterior abdominal wall image. (b) Schematic description of the incision
during surgery. (c) Showing the scar of the incision in one of the patients.
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were found squeezed together in some of the cases and
considered worthless and were thus resected. There
was no need for orchidectomy in any of our patients.
The over-stretched internal ring was reconstructed.
The posterior wall repair was done using tension-
free nylon darning between the conjoint tendon and
the inguinal ligament in two layers using nylon 1.
Result
A total of twenty male patients were seen over the study
period. The mean (±SD) age was 62.90 (±5.63) years
[range from 54-70 years] and themajority of themwere
farmers (Table 1). All of the patients had unilateral
giant inguino-scrotal hernia reaching the level of the
midthigh or the knees or some 5 cm below it, it was
commoner on the right side and with a preponderance
of indirect hernia. The mean estimated volume of the
hernia was 3039.75 (±319.90) ml (Table 2).

All the patients presented with the consistent triad of
massive groin swelling, dragging sensation by the
swelling, and interference with normal daily
activities, including coitus (Table 3 and Fig. 3a &
b). They all presented late because of varying reasons
spanning from fear of surgery to financial constraints
(Fig. 4). None of the patients had features suggestive of
chronic respiratory diseases, those with premorbid
condition and/or obstructive uropathy were excluded.

The repair was undertaken under GA+ETT in all the
patients. The contents of the hernia sac was
combination of various parts of the abdominal
organs in all the patients, however, the combination
of the loops of small bowel (ileum), transverse colon
and part of the omentum was found in one-half of the
patients (Fig. 5). There was no untoward event
reported peri-operatively, none of the patients shows
any feature suggestive of the abdominal compartmental
syndrome. One patient each developed a scrotal
hematoma and ventral hernia that were managed
conservatively and by herniorrhaphy, respectively.
Discussion
Several researchers have reported the suggestion that
inguinal hernia might have attained the status of public
health problem in the developing countries of the world
Akpo, Lebeau and colleagues, Kombo and Allison
[6,7,13]. To qualify to be termed ‘Giant Inguinal



Table 1 Demographic variable among patients with Giant Inguinal Hernia

Age of Patients (years) Frequency Percent (%) Mean (±SD) [years]

< 50 0 0

50 −59 5 25

60-69 12 60 62.90 (±5.63)

≥70 3 15

Total 20 100

Sex of Patients

Male 20 100

Female 0 0

Total 20

Occupation of Patient

Farmers 15 75

Civil servants 2 10

Businessman 3 14

Total 20

Table 2 Shows the type of Hernia, the side affected, and the estimated hernia volume

Type of Hernia Frequency Percentage (%) Mean (±SD)

Indirect 16 80

Sliding 4 20

Total 20 100

Side Affected

Left 7 35

Right 13 65

Total 20 100

Estimated Hernia Volume (ml)

< 2000 0 0 3039.75 (±319.90)

2001–3000 9 45

3001–4000 11 55

> 4000 0 0

Total 20 100

Table 3 Shows the presenting features of patients with giant
inguinal hernia (GIH)

Presenting features Frequency Percentage
(%)

Groin swelling 20 100

Dragging sensation 20 100

Interference with normal activity 20 100

Impaired mobility 14 70

Coital problem 16 80

Vanishing penis 16 80

Dermatitis 6 30

Recurrent bowel obstructive
symptoms

5 25
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Hernia’ it must extend beyond the midpoint of the
inner thigh in the standing position. Saiding and
colleagues, Ertem and colleagues [1,2]. The
frequency of encountering GIH and its management
have been reported to vary especially among the
developed nations and resource limited developing
nations of the world.
In this study, all the patients were male with mean
(±SD) age of 62.90 (±5.63) years [range from
54–70years]; this was in keeping with reports from
other parts of the world however, Lebeau and
colleagues [7] reported a much lower mean age and
in as low as 15-year-old patient. As expected, the
majority of our patients were farmers and rural
dwellers and they presented late due to reasons
which vary from fear of surgery, financial constraints
and others which were similar to reports from other
resource-limited settings like ours (Table 1 and Fig. 4)
Groen and colleagues, Lebeau and colleagues [5,7].

The triad of groin swelling, dragging sensations while
walking, and interference with normal activities
(including sexual intercourse) was the sine-qua-non
in all our patients; although, other features of the
presentation included vanishing penis syndrome and
recurrent bowel obstructive symptoms (Table 3). This
finding was not particularly different from previous
reports by Saiding and colleagues, Mabula and



Figure 3

(a) Shows the extent of the hernia with invagination of the penis (vanished penis). (b) Showing the contracted anterior abdominal wall muscle and
the hernia extent.

Figure 4

Shows the distribution of reasons given for the late presentation.
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colleagues [1–14]. In this report, the indirect hernia
was the most encountered, and the right side is more
frequently involved. The estimated volume of the
hernia was greater than 3000ml in 55% of the
patients and less than 3000ml in 45% of them. It is
noteworthy that none of the patients had hernia
volume of less than 2000ml, thus subjective clinical
assessment of GIH seems to correlate well with
objective quantification in the definition of GIH as
those with hernia volume of more than 2000ml
(Table 2) Ertem and colleagues, Groen and
colleagues [2,5]. It is often more convenient and
safer for the repair of GIH to be undertaken under
GA +ETT, as it was done in all our patients; Groen
and colleagues [5] attempted a third stage repair under
spinal anesthesia but had to convert to GA+ETT. The
common contents of the hernia sac at operation, in this
report, was the combinations of bowel loop of ileum,
transverse colon, and omentum; in one-half of the
patients (Fig. 5). The omentum was often found
squeezed together in some of the cases; they were
assessed to be worthless and were resected. This
partial omentectomy, which was done in some of the
patients, was not necessarily aimed at debulking the



Figure 5

Depicts the distribution of the content of the hernia sac at operation.
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abdominal content but rather to remove the worthless
structure. However, the other contents of the sac were
returned completely into the abdominal cavity without
any feature suggesting intraabdominal compartmental
syndrome or other untoward events.

In patients with, GIH the abdominal viscera have lost
the domicile of the abdominal cavity because of the
long time they had stayed outside the cavity, and the
cavity had adapted to be ‘empty’Lebeau and colleagues,
Koontez [7,15]. It was proposed, and clinically proven
in many instances, that sudden return of these
herniated viscera may lead to a sudden increase of
intraabdominal and intrathoracic pressures with
severe consequences of intraabdominal
compartmental syndrome which have been well
characterized and documented Basukala and
colleagues, Papavramidis and colleagues [8,16].
Various techniques had been described, and steps
taken, to prevent or mitigate the occurrence of this
possible catastrophic event due to loss of
intraabdominal domain. These options fall under
two main categories, either de-bulking of abdominal
contents or enlarging of the abdominal cavity. The de-
bulking of abdominal contents often involves extensive
resection of the bowel (both small and large bowels),
omentectomy, and splenectomy; these procedures are
not without significant mobility, and occasional
fatality, for the patients Trakarnsagna and colleagues
[12]. The calculated risks may sometimes outweigh the
benefit, thus the need to err on the side of caution.
Enlargement of the abdominal cavity can be done by
progressive pneumo-peritoneum, phrenectomy
(creating a ventral hernia and using mesh), or by
component separation technique Karthikeyan and
colleagues [4]. Several musculocutaneous and scrotal
skin flaps have also been incorporated to increase the
abdominal cavity volume Karthikeyan and colleagues
[4]. Apart from the fact that many of these procedures
are technically complex, some of them are not effective.
The pneumo-peritoneum has been documented to
transmit the pressure onto the scrotal sac and end-
up at increasing the size of the hernia against the
abdominal cavity that it was intended to do Staubitz
and colleagues [3]. More so, the availability of these
facilities and technical know-how of these complex
procedures are limited in developing nations.

Many contemporary reports have proven that a lot of
the procedures described above may not be a
prerequisite for a successful repair of GIH without
risking the occurrence of the dreaded abdominal
compartment syndrome Groen and colleagues,
Basukala and colleagues, Kombo and Allison,
Mabula and Chalya [5–8,13,14]. It was from this
premise that a form of classification of GIH and
their recommended management protocol was
proposed (Fig. 6) Trakarnsagna and colleagues [12].
In Type I GIH hernioplasty with forced reduction of
sac content was deemed to be feasible but monitoring
of both the intraabdominal and intrathoracic pressure
is mandatory; in Type II GIH hernioplasty with forced
reduction is believed to be unlikely to be successful,
thus resection of the content or procedures to increase
intraabdominal volume are required. In Type III GIH
hernioplasty with forced reduction is contraindicated



Figure 6

New classification of giant inguinal hernia and recommended procedure. (Adapted from Ref [12]).
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Trakarnsagna and colleagues [12]. From our study, and
experiences over the years, we concluded that in highly
selected patients, with estimated hernia volume of
about 4000ml or less, a single-stage repair of GIH
without the need for preoperative pneumo-
peritoneum, mesh or component separation repair,
or deliberate organ resection was feasible with good
physiological and acceptable cosmetic outcome (Fig. 7a
& b). We believed that the loss of domicile of the
Figure 7

(a) Depicts the photograph of one of the patients before and a few weeks
surgery.
contents of the abdominal cavity do not, in many
scenarios, lead to significant contracture of the
abdominal spaces. There exist connective tissue in
the abdominal cavity that divides the cavity into
different anatomical spaces filled by fatty or loose
areolar tissues which are generally avascular; these
spaces have a role in the functioning of urinary,
reproductive, and gastro-intestinal systems
Sugarbaker [17] and may be available as ‘special
after surgery. (b) Showing the shrunken left scrotum weeks after the
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anatomical spaces’ to admit the hernia contents at
repair of GIH.

The reducible portion of hernia returns into the
abdominal cavity when the patient sleeps and
continues to make both the abdominal wall muscles
and the diaphragm active. We equally believed that our
protocol of elevating the foot of the bed, to allow for
expansion of the abdominal cavity, over a period of two
weeks prior to repair further contribute to the outcome
observed.We considered and took the advantage of the
reducible part of the hernia and utilized it to expand the
abdominal cavity by elevation of the foot of the bed.
Conclusion
Giant Inguino-scrotal Hernia is still infrequently
encountered in surgical practice in the developing
world where the modern technological supports are not
readily available; single-stage repair, without the need for
pre-operation pneumo-peritoneum, complex abdominal
wall component separation techniques ormajor organde-
bulking surgeries, is feasible in well selected patients.
Adherence to basic surgical principle and attention to
details should be the guiding principle for good surgical
outcome. Few days of bowel preparation in addition to
daily water and soap enema, in order to reduce intestinal
contents and facilitate easy reduction, might have
positively affected our outcome.
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