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Introduction
Hernia (Latin, rupture; Greek, bud) defined as
protrusion of aviscus through an opening in the
wall of the cavity in which it is contained[1]. The
zone of weakness is the common feature
possessed by all hernias by way of which
structures can pass through the wall of the cavity
which contains them. Out of all the potential
hernial sites inguinal area is unequalled in its
structural weakness[2]. In addition, due to the
upright position acquired by man in course of
evolution, the inguinal region is subjected to a
large part of the weight of mobile intestines,
which contributes towards the high incidence of
herniation in human beings.
Hernias has been known since evolution of man
and the history of hernia is the history of surgery
as stated by Jose Felix[3]. Many great men have
been devising innovative methods to repair hernia
surgically. First were the anatomical repairs
amongst which bassini’s and shouldice’s repairs
were accepted and followed worldwide. Later the
use of prosthesis came into practice. As early as
1900, Phelps, Goepel and Witzel used silver wire
braided meshes (known as silver filigrees) [4-7].

These early meshes were far from ideal. During
the Second World Warcame the age of the plastics
industry. These were polypropylene, polyester and
expanded polytetrafluoroethylene (ePTFE), which
paved the way for the prosthetic meshes available
today[8-10]. This drastically decreased the rate of
recurrences. With the acceptance of mesh usage,
many pioneer surgeons came up with indigenous
methods of using it. Then came the question of
which plane the mesh is to be placed.
In 1969, Rene Stoppa introduced a procedure that
involved the placement of a giant prosthetic mesh
in the preperitoneal space deep to the transversalis
fascia to cover the myopectinealorifices on both
sides[11]. The mesh acts as an artificial
endoabdominal fascia that prevents the visceral
sac extension through the defect. The increased
intra-abdominal pressure, the causative factor,
presses the mesh against the abdominal wall,
becoming a preventive factor for recurrence and
herniation through other weaknesses. Stoppa
procedure, being a posterior preperitoneal
procedure, involves dissection in a plane with no
nerves and minimal cord handling, thus avoiding
inguinodynia and testicular atrophy [12].
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The conventional Stoppa Repair required
extensive dissection of the sub fascial
preperitoneal space that necessitated the use of
suction drainage. In this study we evaluated our
experience regarding the stoppa technique in
bilateral inguinal hernia with the use of two small
sized mesh of 15cmx7cm in place of giant
prosthetic mesh in view ofpost-operative events
and complications during 1 year follow up.
Materials and Method
The study was conducted at the Surgical
Department of Sir J. J. Groups of Hospitals,
Mumbai from Jan 2017 to Jan 2019. The primary
inclusion criterion in 54 patients were the
presence of bilateral inguinal hernia which were
managed by Stoppa’s open preperitoneal prolene
mesh hernioplasty. Even patients with recurrence
were included. Patients presenting with unilateral
hernia, strangulated hernia, obstructed hernia,
with a midline scar from a previous laparotomy
and those suffering from hemorrhagic tendency
were excluded.
These patients were operated under spinal
anaesthesia.
Preoperatively
patients
were
catheterised. The lower midline incision was put
and the subcutaneous tissue dissected. Incision
was made in the anterior rectus sheath in the
midline. The underlying recti are separated from
each other to reach the preperitoneal space.
Dissection progressed laterally under the rectus
abdominis muscle and posteriorly to the inferior
epigastric vessels. The dissection is continued
downward, anterior to the bladder, to the prostatic
fossa, and behind the iliopubic ramus in the space
of Bogros. The hernia sac is isolated, either
distinct from the spermatic cord (in direct inguinal
or femoral hernias) or connected to it (in indirect
inguinal hernias). The preperitoneal cleavage is
then continued to expose the external iliac vessels
and laterally along the psoas muscle and upto the
bilateral
anterior
superior
iliac
spine.
Parietalization of the components of the spermatic
cord is undertaken. Triangle of Doom and
Triangle of Pain visualized and safe guarded.
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Small peritoneal tear were repaired with 3‟0
vicryl sutures. Two small sized mesh of 15cm
x7cmis placed extending from anterior superior
iliac spine from both sides to pubic symphysis.
The two meshes are hitched in the centre with
non-absorbable suture together with the posterior
aspect of pubic symphysis to avoid mesh
displacement. Closure was done in layers. No
drains were inserted. Operation time was noted. In
case of large hernial sacs, external compression
was given over inguinal region.
Post-operative course in the hospital was noted for
pain and other early post-operative complications.
Patients were evaluated on POD 10, 1 month, 6
months, 9 months and 12 months after surgery for
minor complications, recurrence and chronic groin
pain.
Quantitative data is presented with the help of
mean and standard deviation. Results were
graphically represented where deemed necessary.
Appropriate statistical software, including but not
restricted to MS Excel, SPSS version 20 were
used
for
statistical
analysis.
Graphical
representation was done in MS Excel 2013.

Fig 1 Bilateral Inguinal Hernia

Fig 2- Case of bilateral inguinal hernia with right
recurrent inguinal hernia
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Fig 3 Preperitoneal
dissection

(retrorectus)

space
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of
Fig 6- Dissected huge direct sac

Fig 4 Dissection of direct sac from its pseudo sac
Fig 7- Triangle of Doom

Fig 5- Bilateral direct sacs dissected

Fig 8- Two small meshes of size 15cm x 7cm
hitched together with posterior aspect of pubic
symphysis
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these patients, the types of hernia involved are
shown in Table 1. There were 3 cases of recurrent
unilateral inguinal hernia who were previously
operated by inguinal incision; Bassini’s or
Lichtenstein’s, now presenting as bilateral
inguinal hernia.
Average time taken during surgery was 47 mins,
minimum time being 32 mins and maximum being
72 mins. In initial 18 cases, average duration of
surgery was 63.3 mins while last 18 cases average
operative time duration was 34.5 mins. There was
a significant reduction in operative time over a
period. The mean hospital stay duration was 3.3
days.
The patient morbidity was analysed over a follow
up duration of 1 year post operatively. This
included seroma, haematoma, infection, neuralgia,
recurrence and general complications (Table
2).Superficial wound infection had developed in 1
case where the suture line had to be laid open and
secondary suturing was done later without mesh
excision.
Single recurrence was observed in initial 18 cases
and no recurrences were seen further. The single
recurrent bilateral inguinal hernia patient who had
come after one year, was re-operated by
Lichtenstein’s hernioplasty.

Fig 9- Overlapped mesh placement

Fig 10- Sutured lower midline incision
Results
A total of 54 patients were enrolled in the study.
All were males. The age of patient varied from 31
years to 85 years, with a mean age of 56.3 years.
All patients underwent Stoppa repair without
drainage procedure under spinal anaesthesia.
Incision used was lower midline incision. Out of

Table 1 Type of Hernias
Type of Hernia
Direct
Indirect
Pantaloon/ Combined
Total

Right side
33
16
05
54

Left side
32
14
08
54

Types of Hernia
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

Direct

Indirect

Pantaloon
Right

Left
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Table 2 Mean operative time for every 1/3rd no.
of cases
No. of cases
1 to 18 cases
19 to 36 cases
37 to 54 cases

Mean operative time (mins)
63.3 mins
43.4 mins
34.5 mins

Operative time (mins)
80
60
40
20
0
1 to 18 cases

19 to 36 cases 37 to 54 cases
Operative time (mins)

Table 3 Post-operative Morbidity
Complications
Seroma
Superficial wound infection
Neuralgia
Recurrence
Mortality
Total

No. of cases
3
1
1
1
0
6/54

Percentage
5.5 %
1.8 %
1.8 %
1.8 %
0%
11 %

Discussion
Hernias have always proved to be challenging to
the surgeons due to its complex anatomy and
variable presentation. Inguinal hernias represent
75% of all hernias[13]. It has a disabling affliction
with a lifetime prevalence of 25% in men and 2%
in women [14]. The Stoppa procedure utilizes the
many advantages of the preperitoneal approach in
inguinal hernia repair. The replacement of the
endo abdominal fascia seals the inguinal, femoral
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and obturator canals as well as all other potential
sites of weakness in the lower abdomen. It has
many advantages, particularly in cases of
recurrent or bilateral inguinal hernias. A key
feature of Stoppa’s repair is the application of
Pascal's principle in mesh placement that
reinforces the lower abdominal wall with a welldesigned anatomical approach that does not
disturb groin structures, even in cases that were
dissected before[15]. Miller[16] and colleagues
demonstrated that the simultaneous repair of
bilateral inguinal hernias is safe and does not
result in an increased recurrence rate.
We studied 54 male patients. Mean age in our
study was 56.3 years whereas in a study by
Ahmed M et al[17] it was 54 years. Out of 54
patients we included in the study,51 (94.4%) had
primary bilateral hernia, 3 (5.6%) had recurrent
unilateral hernia with contralateral primary hernia.
In study by Ahmed M[17], patients included were
eight patients (27%) with primary bilateral
inguinal hernia. Sixteen (53%) had a unilateral
recurrent hernia with contra lateral primary hernia.
Six (20%) had a bilateral inguinal hernia with
unilateral recurrence.
The use of polypropylene mesh, instead of
polyester as described originally by Stoppa, has
not changed the results recorded in comparison to
the original description. The results are similar to
other studies that have also used this type of mesh
[18]
. Polyester mesh is used very infrequently
outside of France[18].
The operative time has decreased significantly
from the average time of 63.3 min in initial 18
cases to less than 35 min in last 18 cases, with
66.6% of the cases in less than 45 min. This was
significantly less compared to the time required
for bilateral Lichtenstein’s hernioplasty[19, 20]. The
mean hospital stay duration was 3.3 days.
Since the wide spread acceptance of tension free
mesh hernioplasty, there have been reports of
several complications like seroma, haematoma,
wound infections, wound dehiscence and mesh
infection. As far as adverse effects were
concerned we had almost comparable values with
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other studies. Seroma occurred in 3 patients,
Neuralgia was present in 1 patient and superficial
wound infection in one for which the suture line
had to be laid open. The organism isolated was
Staphylococcus. Patient was managed with
dressings using hydrogen peroxide and betadine/
Edinburgh University Solution (EUSOL).
Secondary suturing was done later without
excision of mesh. The case was successfully
managed by above measures and no long term
morbidity was observed. No patient developed an
infected mesh or abscess. So a total of 11%
patients developed post op complications. Stoppa
has reported an infection rate of 12% and none of
prosthesis required removal [21, 22].
In all of our cases, two small sized (15cm x7cm)
polypropylene mesh were used instead of giant
prosthetic mesh as originally devised by Rene
Stoppa. This reduced the overall cost of the
procedure. Only a single recurrence was observed
(1.8%) in initial 18 cases and no recurrences were
seen further. This is comparable to series by
Maghsoudi H[23], having the 0.85% (2 of 234) of
recurrence rate. According to Stoppa, recurrences
should be very low with this technique [24,
25]
.Recurrence
rates
reported
by
Rene
[21]
Stoppa was 2-3.3% in his initial article and 0.51.1% in later articles. Studies state that in
Stoppa’s repair, the recurrences are mostly in first
6 months and more likely due to technical failures
like small mesh size, splitting of mesh, wrong
placement, inadequate dissection, inadequate
mesh over-lap fixation, prosthesis folding or
twisting or missed hernias. In our case, the
recurrence was due to mesh migration, missed
indirect component and persistent etiological
factors like constipation and smoking. The single
recurrent bilateral inguinal hernia patient who had
come after 6 month, was re-operated by
Lichtenstein’s hernioplasty.
We have seen that the experience acquired by
surgeons who began to practice the Stoppa
technique in our department has contributed to
proper performance of this technique. The
procedurehas involved a learning curve due to the
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better understanding of the anatomy and the
technique with each case thereby reducing the
operative time and rate of recurrence and other
complications. In agreement with other authors[26],
we consider that performance of 20-25 cases is
suitable for the Stoppa technique.
Moreover, learning about this approach allows the
surgeons involved to be introduced to
laparoscopic extraperitoneal hernioplasty with
greater ease and better results [27, 28]. Laparoscopic
hernioplasty (TAPP) or TEP also referred to as
‘‘laparoscopic Stoppa’’ can provide advantages in
terms of reduction of total morbidity, inguinal
paresthesis, chronic pain and hospital stay.
Conclusion
Stoppa’s open preperitoneal prolene mesh
hernioplasty provides certain inherent advantages
to the surgeon. This procedure avoids reopening through
distorted
anatomy
in
cases
of
recurrent/multirecurrent hernias.
 Follows pascal’s principle to hold the
mesh in place without tension.
 Permits inspection of all potential
abdominal hernia sites- inguinal, femoral,
obturator.
 Reduces the risk of nerve injury, neuralgia,
orchitis, testicular atrophy and chronic
pain which are potential medico legal
complications, found frequently in other
inguinal herniorrhaphies.
 This space is a virgin space typically intact
during repair of recurrent hernias which
greatly facilitates the procedure.
The use of two small sized polypropylene mesh;
instead of giant prosthetic mesh as devised
originally by Stoppa in its GPRVS technique
(Giant Prosthetic Reinforcement of Visceral Sac);
showed similar results with respect to operative
time, recurrence rate and other long term
complications. But instead; it significantly
reduced the cost of the procedure as procured by
two small sized polypropylene meshin comparison
to a giant prosthetic mesh.
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In conclusion, we believe that Stoppa’s procedure
is a very good technique to repair bilateral
inguinal hernia, has the benefit of mesh in
preperitoneal position without disadvantages of a
laparoscopic approach and is indicated when there
is no laparoscopic facilities or cost restraints; and
when patients have general anaesthetic or
laparoscopic contra indications[29].
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