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ABSTRACT

Objective: The aim of this study was to determine the feasibility of using the Prolene (polypropylene) Hernia
System for open tension-free repair on inguinal hernias, and study the results in terms of operation time, patient
comfort, hospital stay, return to normal activity and postoperative complications.

Material and Methods: From February 2002 through April 2003, we performed 50 open tension-free hernia
repairs on 47 patients (46 men, 1 woman) with a mean age of 55.8 years. There were 26 right and 18 left hernias, and
3 were bilateral. Of these, 39 were direct, 10 were indirect and 1 was femoral type. All were primary hernias.

Results: The duration of surgery averaged 35 minutes (range 20 to 90 min). There was no petioperative mortality.
Four patients developed mild self-limiting neuralgias. There were no subcutaneous wound infections, no
haematomas, no seromas and no testicular atrophy. The average duration of postoperative hospitalisation was 3.5
days. The length of follow-up ranged from 1 month to 15 months (mean= 6.24 months). We have had no
recurrences so far.

Conclusion: The Prolene Hernia System is a novel approach in the management of inguinal hernias, with
encouraging initial results. Its long-term efficacy needs to be studied with larger, prospective double-blind
randomized trials, with longer follow-up.
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INTRODUCTION 50 hernias were obsetved in 47 patients (Table 1). We

Tension-free mesh repairs for adult inguinal hernias classified ~all hernias according to the Nyhus

were originally popularized by Lichtenstein et al,! in
1989 and have been gaining popularity ever since.
Tension-free mesh repairs through the anterior
approach are simple to perform and give excellent
results with less postoperative pain and discomfort, a
more rapid return to regular activities and lower
recurrence rates.”? The Prolene® (polypropylene)
Hernia System (PHS) [registered product, Ethicon,
Inc.] is a novel concept developed for tension-free
repairs of inguinal hernias. We report our initial
experience with the PHS..

MATERIAL AND METHODS

From February 2002 through April 2003, we
petformed open tension-free repair of inguinal hernia
using the The ages of these patients ranged from 36 to
84 years, with a mean age of 55.8 years. There were 26
right and 18 left hernias. 3 patients had bilateral
hernias, which were repaired simultaneously. A total of

classification, and the percentage of each variety is
shown (Table 2). There were 50 primary and no
recurrent hernias in our series. Ten patients had pain as
a presenting symptom. Eight patients gave a history of
irreducibility. None of our patients gave a history
suggestive of intestinal obstruction or strangulation in
the past. Seventeen patients had a strain factor prior to
surgery. The strain factors included cough (4),
constipation (5), bladder outlet obstruction (4) or lifting
heavy weights (4). Twenty-nine patients had comorbid
conditions like hypertension (12), ischaemic heart
disease (2), bronchial asthma (4), diabetes mellitus (),
cerebrovascular disease (2), cirthosis (1), heartblock (1)
and tertiary syphilis (1).

SURGICAL TECHNIQUE

A majority of our cases (35) were performed under
local anaesthesia using an inguinal field block with 20
ml of 2% lignocaine with adrenaline. In 9 patients,
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general anaesthesia was used because of cither large
irreducible or bilateral hernias or when other
procedures were carried out simultaneously. Three
patients, who were found unfit for general anaesthesia,
were given spinal anaesthesia for similar indications. An
oblique 4-5 cm skin incision was made in the inguinal
region, and the inguinal canal was opened in layers. The
cord structures were looped up in the region of the
pubic tubercle and held. The cremaster was incised and
the cord structures and hernial sac were dissected from
it by blunt and sharp dissection. The hernial sac was
then delineated and dissected free from the cord
structures. Indirect sacs were inverted and reduced into
the peritoneal cavity, or alternatively twisted, transfixed
and excised.

Table 1: Demographic information of Patient

Total no. of Patients 47
Sex

Male 46
Female 1
Age of Patients (yrs)

Mean 55.8
Range 36 to 84
Side of Hernia

Right 26
Left 18
Bilateral 3
Occurrence

Primary 50
Recurrent 0
Presentation

Pain 10
Irreducibility

Obstruction 0
Strangulation 0
Patients with Strain 17
Factor

Patients with Comorbidity 29

Table 2: Types of Hernias encountered

Type Nyhus Classification No. (%)

1 Indirect Inguinal Hernia with normal 3 (6.0)
internal ring

2 Indirect Inguinal Hernia with 7 (14.0)
enlarged internal ring

3a  Direct Inguinal Hernia 28 (58.0)

3b  Direct & Indirect Inguinal Hernia 10 (20.0)
(Pantaloon)

3c  Femoral Hernia 1(2.0)

4a Direct recurrent Inguinal Hernia 0

4b  Indirect recurrent Inguinal Hernia 0

4c Recurrent Femoral Hernia 0

4d  Combination of type 4a & 4b 0

The transversalis fascia covering the posterior wall of
the inguinal canal was cut open for a length of 2 cm.
With blunt dissection using a finger and gauze, the
preperitoneal space of Bogros was dissected out to

create a plane for the underlay part of the mesh. The
underlay patch was spread out in the preperitoneal
space created, and the defect in the transversalis fascia
was narrowed with one or two interrupted sutures of 2-
0 polypropylene. In patients with a lax internal ring, the
preperitoneal plane was created by passing a finger or a
piece of gauze through the internal ring itself. The
onlay mesh was then spread out over the posterior wall
of the inguinal canal. This was fixed using 3-4
interrupted sutures of 2-0 polypropylene. Haemostasis
was achieved and the inguinal canal closed in layers.

If a pantaloon hernia was encountered, we ligated and
cut the inferior epigastric vessels, thus converting the
two areas into one large defect. This was then treated in
similar way, by opening the transversalis fascia and
deploying a PHS. A femoral hernia was encountered in
one of our patients. The hernia was reduced through
the inguinal approach, and the PHS was deployed,
which effectively covered the hernial defect, as well as
the potential inguinal hernial sites.

We used prophylactic antibiotics for all our patients.
Patients were given 3 doses of intravenous cefuroxime
(1.5 gm, 12 houtly), followed by oral cefuroxime (500
mg, 12 houtly) for 5 days. Our patients received
analgesics (50 mg diclofenac in 27 cases, 50 mg
tramadol in 20 cases) 8 houtly for the first 2 days and
as required thereafter. Discharge was scheduled
according to the decision of the patient.

RESULTS

47 patients had a tension-free hernioplasty using the
PHS (Table 3). The duration of surgery averaged 35
min (range 20-90 min). There were no postoperative
deaths. Four patients experienced neuralgia in the
inguinal region. This was self-limiting and resolved
spontaneously in about a week. There were no wound
infections, no haematomas and no seromas. The
average duration of postoperative hospital stay was 3.5
days (range 1-8 days). We have a follow-up period
ranging from 1 month to 15 months, with an average
of 6.24 months. We have had no recurrence so far. Our
follow-up period is short, compared to studies using
other methods of hernia repair. Long-term results are
awaited.

DISCUSSION

Tension-free mesh repair for adult inguinal hernias was
originally popularized by Lichtenstein et al' in 1989,
although Liechtenstein himself credits Newman with
the original description of this repair. It is widely
accepted worldwide and is the most commonly
performed tension-free repair today.

The PHS has been developed for the tension-free
repair of inguinal hernias. It provides 3 components of
the most popular mesh devices in use today for open
hernia repairs, in a single, easily used device. The 3
components include:
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1. An underlay mesh similar to that used in Gilbert's
sutureless repair3

2. An onlay mesh similar to that used in Lichtenstein
repair!

3. A connecting cylinder between the two; not as bulky
as the plug described by Rutkow,* and not as hard as
the rolled plug described by Lichtenstein.

Table 3: Operative Results

Results Total
Duration of Operation

Mean 35
Range 20 to 90
Postoperative Deaths 0
Postoperative Complications

Wound Infection 0
Hematoma 0
Seroma 0
Neuralgias 4
Testicular Atrophy 0
Postoperative Hospital Stay (days)

Mean 3.51
Range 1to8
Period of follow-up (months

Mean 6.24
Range 1tp15
Recurrence 0

The PHS is constructed of high-porosity polypropylene
for optimum tissue ingrowth. It can be used to repair
all types of inguinal hernias, including femoral hernias.
The PHS has many theoretical advantages over the
other conventional forms of repair. It provides a larger
allowable surface for effective tissue ingrowth and
fibrosis. The underlay patch lies in the preperitoneal
space and provides a double-layered reconstruction of
the transversalis fascia. The PHS protects both the
femoral and inguinal regions from recurrence. The
underlay component secures the myopectineal orifice
and the onlay component secures the posterior wall of
the inguinal canal. Placement of the underlay
component in the preperitoneal plane has theoretical
advantages. It employs Pascal's principle of hydrostatic
pressure to allow the intra-abdominal pressure to keep
the mesh secure in place. It has all the advantages of a
secure posterior repair from a simple anterior
approach. It is a versatile prosthesis that can be used
for other abdominal wall hernia repairs.

Most of our patients were operated under local
anaesthesia. Apart from averting all the complications
of general anaesthesia, it allowed patients to cough and
strain during the procedure to identify additional
hernias. We were able to test competency of the repair
on table, and patients were able to walk and void
immediately after surgery. The average hospitalization
for our patients was 3.5 days. Most of our patients who
underwent surgery under local anaesthesia became
ambulatory very soon after surgery. Most of them were
fit for discharge 1 or 2 days after surgery, and returned

to work in 7-10 days. Some patients stayed longer for
medical reasons. The average hospital stay of our
patients also increased because 4 patients underwent
other procedures simultaneously (2 cystoscopies with
internal urethrotomies, 1 orchidectomy, 1 TURP with
cystolithotrity). In addition, on account of logistical
reasons such as outstation residence and co-morbidity
factors, a few patients wished to stay until suture
removal. Few of our patients were well motivated and
undertaken as day care patients.

Early reports of this device are encouraging. Operating
time is shorter and there is quicker recovery.>’ The
PHS theoretically provides all the advantages of a
tension-free repair, including less patient discomfort,
rapid return to normal activity and lower recurrence
rates. These benefits have been obsetved in the limited
time period of case studies so far. In addition, it is easy
to use, requires fewer sutures for fixation and is more
comfortable for the patient in the postoperative period,
in our experience. It provides a stable anterior repair
with the added benefits of a posterior repair and plug
repair.

The higher cost of the PHS as compared to the
conventional polypropylene mesh makes its widespread
use difficult. There are patients undergoing
conventional tension-free hernioplasties who develop
recurrence. Univariate analyses for prognostic variables
of recurrence® have pointed out several risk factors for
recurrence, viz. increased age, female sex, preoperative
pain, operation time, type of hernia (Nyhus 2,3,4),
conversion to another procedure, type of operation
(e.g. tension-free vs. Bassini's repair or other tension
repairs), presence of haematoma or wound infection.
These ‘“high-risk' group of patients may be a good
target to analyze the role of the PHS as a superior
primary repair. Even recurrences should be tackled
with the PHS where an area on the posterior wall with
relatively fewer adhesions, usually on the medial half,
can be used as an approach to create the preperitoneal
plane. Randomized double-blind prospective trials are
needed to actually ascertain the potential benefits of the
PHS over the conventional polypropylene mesh.

CONCLUSION

The Prolene Hernia System is a novel approach in the
management of inguinal hernias, with encouraging
initial results. The cost factor may be a major drawback,
especially in developing countries. Its long-term
efficacy needs to be studied with larger, prospective
double-blind randomized trials, with longer follow-up.
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