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Introduction
Groin hernia repair is one of the most commonly performed 

operations by general surgeons. Approximately 75% of all 
abdominal wall hernias are seen in the groin [1]. Inguinal hernia 
is much more common in men than women. Although umbilical 
and femoral hernias are more common in females, indirect 
inguinal hernia is still a significant type of hernia in women 
[2]. Age is a factor, as incidence increases by age [3]. Indirect 
hernia is more common in young patients and direct hernia in 
the elderly.

It is proposed that more than 20 million of inguinal hernia 
repairs are performed worldwide every year. Recurrence after 
primary repair will add an extra cost to health care economics. 
A secondary or even tertiary operations after previous repairs 
carry higher risk of re-recurrence and specific complications 
as testicular atrophy. Every surgeon should perform a current 
repair method successfully in his daily practice [4].

Inguinal hernia is a very common problem. Surgical repair 
is the current approach, whereas asymptomatic or minimally 
symptomatic hernias may be good candidate for watchful waiting.  

 
Prophylactic antibiotics can be used in centers with high rate of 
wound infection. Spinal anesthesia is a suitable and economic 
option for open repairs and should be popularized in day-case 
setting. Numerous repair methods have been described to date. 
Mesh repairs are superior to “non-mesh” tissue-suture repairs. 
Lichtenstein repair and endoscopic/laparoscopic techniques 
have similar efficacy. Standard polypropylene mesh is still the 
choice, whereas use of partially absorbable lightweight meshes 
seems to have some advantages [5].

Many repair techniques have been described, however 
tension-free mesh repair is widely used method nowadays 
because of its low recurrence rate. Pure tissue repair in certain 
situation has several advantages including: it is an effective 
operation performed as an outpatient procedure with low 
morbidity and mortality, it is more economic, safe with low 
complications rate, and it has a reduced short- and long-term 
recurrence rate. Mesh repair has a multiple disadvantage 
that including time consuming, risk of injury from excessive 
dissection, costly, infection, pain, recurrence, rejection, 
migration, fold and wrinkle [6].

Abstract 

Objective: Inguinal hernia is one of the most commonly encountered problem in surgical practice. The different repair techniques were 
performed for a long time. The Lichtenstein herniorrhaphy as a tension-free method, has gained popularity in last years. This work aimed to 
demonstrate the results of inguinal hernia repair in middle aged males with different surgical techniques.

Materials and Methods: A series of 100 middle aged male patients presented with primary uncomplicated inguinal hernia. Three 
different surgical techniques (modified Bassini, Shouldice, and Lichtenstein) were performed for inguinal hernia. The patient’s age, operation 
details, early and late complications, duration of hospital stay, occurrence of chronic pain and recurrence rates were collected.

Results: There were 100 middle aged males in this study. The mean age was 36.4 (range 20-40) years. The performed surgical techniques 
were Shouldice repair (16 patients), modified Bassini (58 patients), and Lichtenstein technique (26 patients). The shortest operation time 
was detected in modified Bassini repair. The most common early complication was scrotal edema. There were 1 (1%) recurrence in Bassini 
repair and 1 recurrence (1%) in Shouldice repair.

Conclusion: Seventy-four patients (74%) treated with pure tissue repair in the present series. Shouldice, modified Bassini, and 
Lichtenstein repairs seem to have similar results in terms of postoperative complication and recurrence rates in repair of middle-aged males 
with unilateral primary uncomplicated inguinal hernia.
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Irfan et al. operated upon 210 hernia patients; they found 
the recurrence rate of modified Bassini repair to be less than 
0.7% [7]. Pinter and Markus in their study of 343 hernia repairs 
by Shouldice method have reported a recurrence rate as low 
as 0.9% [8]. A recent meta-analysis by Parviz et al., showed 
recurrence rates of 0–0.7% after Lichtenstein repair both by 
surgeons with special interest in hernia surgery [9].The aim 
of this study was to compare the outcome following different 
methods of inguinal hernia repair in middle aged males with 
unilateral primary uncomplicated inguinal hernia.

Patients and Methods
The present study based on 100 selected cases of unilateral, 

primary, uncomplicated inguinal hernia in young adult males 
(From 20-40 years). Bilateral, recurrent, femoral, strangulated 
or incarcerated hernias were excluded from the study. All 
patients were exposed to carful history taking, proper general 
and local examination, and investigated pre-operatively on out-
patient bases for planned surgery. All patients were admitted 
the day before surgery. Operations were done under spinal 
anesthesia. All patients in the present series received pre-
operative antibiotic. The choice of operative technique depended 
on integrity of the posterior wall and the condition of the local 
inguinal tissues.

The upper flap of the wound dissected to reveal upper flap of 
external oblique, conjoint muscle/tendon, lower arching fibers 
of transversus abdominis, and upper flap of fascia transversalis. 
The lower flap of the wound dissected to reveal lower flap of 
external oblique, inguinal ligament, and iliopubic tract (lower 
flap of fascia transversalis). Thus, four structures formed the 
upper flap, and three structures formed the lower flap. The 
integrated and well-formed flaps was used in pure tissue repair 
without undue tension (the name of the repair depends on the 
chosen flaps). If most or all flaps are ill- formed, weak, or may 
be approximated under tension mesh was used for repair. The 
different techniques used were:

Shouldice Repair
The transversalis fascia incised from internal ring to the 

pubic tubercle parallel to the inguinal ligament. Multilayer 
repair is done. First layer of repair is done by suturing the lower 
lateral flap to the deep surface of upper medial flap. The lower 
edge of the upper flap of transversalis fascia is sutured to the 
base of the lower edge of the lower flap of transversalis fascia 
as the second layer. Third layer sutured inguinal ligament to the 
aponeurotic tendon of the transverses abdominis. Fourth layer 
started from the anterior rectus sheath and the lower aspect of 
the conjoined tendon to the inner surface of the lower flap of 
the external oblique aponeurosis. The cord is now laid on the 
fourth layer and the external oblique aponeurosis closed in front 
of cord in two layers.

Modified Bassini’s Repair
In this method, the conjoined tendon is sutured to the 

margin of inguinal ligament by polypropylene material. The first 

suture passes through the periosteum of pubic tubercle. Stiches 
are taken at different level over the inguinal ligament.

Lichtenstein Tension-Free Repair
In this repair a sheet of partially absorbable lightweight 

polypropylene mesh used to reconstruct the entire floor of 
the inguinal canal without any attempt to close the defect by 
suture. The mesh is sutured along its lower edge to the pubic 
tubercle, lacunar ligament and the inguinal ligament beyond the 
internal ring with a continuous suture of polypropylene. The 
medial edge of mesh is sutured to the rectus sheath, also with 
polypropylene continuous suture. The superior edge is fixed 
with few interrupted sutures to the aponeurotic part of internal 
oblique muscle or undersurface of external oblique aponeurosis. 
The lateral edge of mesh is slit, and the two tails passed around 
to embrace the cord at the internal ring, then they are crossed 
over each other and sutured with each other by polypropylene. 
This creates a new internal ring and shutter mechanism.

Patients were followed up at regular intervals up to one year. 
They were examined for complications, recurrences. All patients 
were advised not to do any strenuous work for 3 months.

Statistical Analysis
All statistical data will be analyzed using SPSS 11.0. 

Descriptive statistics i.e. mean + SD for numerical data and 
percentages for nominal data will be used to describe the data.

Results
Inguinal hernia is major surgical issue. The different 

techniques used for repair of inguinal hernia accounts for 
various advantages of one method over the other. Thus, it seems 
to be mandatory to evaluate and compare the end results of 
various techniques of hernia repair.

Table 1: Patients distribution according to age.

Age (years) Number of patients %

≥20 - <25 10 10%

≥25 - <30 17 17%

≥30 - <35 47 47%

≥35 - 40 26 26%

Total 100 100%

Table 2: Type of repair.

Repair Shouldice 
Technique

Modified Bassini 
Technique

Lichtenstein Tension-
Free Mesh Technique

Total 16 (16%) 58 (58%) 26 (26%)

In the present study, comparison of inguinal hernia repair 
by Shouldice versus modified Bassini’s repair, and Lichtenstein 
tension-free repair had been studied with a regular follow up. 
All patients were between 20-40 years (Table 1). Out of the 100 
patients, Shouldice repair was done in 16 patients, modified 
Bassini was done in 58 patients and Lichtenstein tension-free 
repair was done in 26 patients (Table 2). In the present study, 
direct inguinal hernia was commoner in older age group while 
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indirect inguinal hernia was commoner in younger patients 
which can be comparable with other studies. Out of 100 cases, 
84% had indirect hernia, and 16% had direct hernia. 61% 

of the patients had right sided hernias (Table 3). All patients 
underwent surgery under spinal anesthesia.

Table 3: Side and type of inguinal hernia and the technique used to repair it.

Hernia Shouldice 
Technique

Modified Bassini 
Technique

Lichtenstein Tension-Free Mesh 
Technique Total

Site Type

Right
Direct 1 3 8 12

61 (61%)
Indirect 10 29 10 49

Left
Direct 1 1 2 4

39 (39%)
Indirect 4 25 6 35

Total 16 (16%) 58 (58%) 26 (26%) 100 (100%)

Table 4: Mean hospital stay.

Hospital Stay (hours) Shouldice Technique Modified Bassini technique Lichtenstein Tension-Free Mesh Technique

Range 1-3 days 1-2 days 1-2 days

Mean 1.75 days 1.17 days 1.4 days

The mean hospital stay was 1.75 days (1-3 days) in Shouldice 
technique group, 1.17 days (1-2 days) in modified Bassini 
technique and 1.4 days (1-2 days) in Lichtenstein tension-
free mesh technique group (Table 4). In present study, wound 
hematoma occurred in two patients, which may be attributed 
to extensive dissection. Two patients developed seroma of 

the wound respond to aspiration. Four patients developed 
superficial wound infection, treated by antibiotics and dressing. 
Twelve patients developed scrotal edema, which is treated by 
scrotal support and anti-inflammatory agents. Three patients 
developed urinary retention, relieved by catheterization (Table 
5).

Table 5: Early post-operative complications.

Complication Shouldice Technique Modified Bassini Technique Lichtenstein tension-free mesh 
Technique Total

Hematoma 0 1 1 2

Seroma 0 1 1 2

Superficial infection 1 2 1 4

Scrotal swelling 1 8 3 12

Retention of urine 1 1 1 3

Total 16 patients 58 patients 26 patients 100 patients

As regards to late post-operative complications (up to one 
year), neuralgia was the commonest (5 patients, 5%). It was 
most common and statistically significant in modified Bassini 
technique group (3/5, 60%). Scar problems occurred in 4 
patients (4%). It was most common and statistically significant 

in modified Bassini technique group (2/4, 50%). In the present 
study, two cases of recurrences (2%) were encountered. As the 
follow up time was short (for one year only), recurrence rate 
after 5 years may be estimated in another article (Table 6).

Table 6: Late post-operative complications (after 1 year).

Late Complications Shouldice Technique Modified Bassini Technique Lichtenstein Tension-Free Mesh 
Technique Total

Neuralgia 1 3 1 5

Scar problems 1 2 1 4

Recurrence 1 1 0 2

Total 12 patients 48 patients 32 patients 100 patients

Discussion
Numerous techniques of repair of inguinal hernia were 

described since Eduardo Bassini (the pioneer of modern inguinal 
hernia repair) had published his first anatomical- based repair 
with unique success in 1890. During the 20th century, the repair 
trend was changed several times. Although Shouldice Hospital 
achieves a very low cumulative recurrence rate by performing 

its own tissue suture technique [10], today prosthetic repairs are 
superior to “non-mesh” suture repairs. Delikoukos et al. [11] in 
a recent meta-analysis concluded that Shouldice herniorrhaphy 
is considered to be the best non-mesh technique in terms 
of recurrence, though it is more time consuming and needs 
a slightly longer post- operative hospital stay. Nevertheless, 
the use of mesh is associated with a lower rate of recurrence. 
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Transversalis fascia is often quite strong in young patients and 
indirect hernias can be treated without a mesh [12].

Today, some strong recommendations exist in favor of 
Lichtenstein hernioplasty. American College of Surgeons choose 
this technique as the “gold standard” [13]. National Institute 
of Clinical Excellence (NICE) from United Kingdom [14], and 
National Agency for Accreditation and Evaluation in Health 
(ANAES) from France [15], recommended it for inguinal hernia 
repair. It is easy to learn and perform. Reasonable recurrence 
and complications rates have been obtained worldwide [15].

A hernia mesh has certain features like material, strength, 
elasticity, density, and pore size. Standard polypropylene mesh is 
most frequently used one. It is cheap, available in most hospitals, 
non-absorbable, and its tensile strength is strong enough to 
avoid recurrence. Nevertheless, some annoying morbidities 
with mesh hernioplasty like feeling of foreign body at the site of 
surgery and chronic postoperative pain have created a conflict 
about standard polypropylene mesh. Polyester mesh might be an 
alternative prosthesis, but it does not gain popularity, as it can 
degrade by time especially in infected areas [16].

Newer lighter meshes have been produced to overcome 
those problems [17] Nevertheless, lightweight meshes (28-30-
gram polypropylene/m2) are more expensive than standard 
polypropylene mesh (>90-gram polypropylene/m2). Mere 
polypropylene light-weight mesh is one of the most economic 
options. There are also armored polypropylene meshes in 
the market. The aim from coating polypropylene fibers is to 
attenuate the host response to the prosthetic, yet still provide 
adequate strength for repair. Fish oil, beta glucan and titanium 
have been used for coating [18].

Partially absorbable meshes have two components. 
Polypropylene non absorbable part does not lose its strength at 
all. The other half is absorbed within 12 weeks [19]. Eventually 
less foreign material is left in situ, while the remaining mesh can 
still provide a sufficient mechanical barrier against recurrence. 
Two controlled studies compared heavy-weight polypropylene 
mesh with a partially absorbable mesh in Lichtenstein repair 
revealed no differences [20,21]. A single- surgeon study also 
reported no differences between standard heavy-weight 
polypropylene, lightweight pure polypropylene and partially 
absorbable meshes [22]. Also, a recent meta- analysis study 
found no differences. However, use of partially absorbable light 
meshes could be associated with reduced feeling of a foreign 
body [23].

Lately a specific problem has been introduced for mesh 
repairs. Mesh may cause male infertility due to constriction of 
the vas deference [24]. Some authors have even proposed that 
young male patients who will undergo inguinal hernioplasty 
using polypropylene mesh need to cryopreserve their sperm for 
future fertility [25]. On the contrary, Aydede et al. reported that 
application of mesh is a safe procedure in males with no children 

or who receive infertility treatment [26]. A very recent study 
from Sweden also has shown that patients undergo synchronous 
bilateral inguinal hernioplasty are not at greater risk of male 
infertility rate than those operated with herniorrhaphy [27].

Bruising, seroma, and hematoma formation are relatively 
common following inguinal hernia repair. In Fitzgibbons et 
al. trial, 6.1 percent of patients undergoing open, mesh repair 
developed a wound hematoma, 4.5 percent developed a scrotal 
hematoma, and 1.6 percent developed a serum [28]. Seromas 
and hematomas are reported in about 5 percent of laparoscopic 
hernia repairs [29]. These results are comparable to that of the 
present study.

Persistent groin pain and post-herniorrhaphy neuralgia 
is common. Some form of chronic or residual postoperative 
discomfort/pain is present after inguinal hernia repair with 
reported rates ranging from 0.7% to 43.3%. The exact nature of 
pain can vary over time. Pain complicating hernia surgery should 
diminish and disappear within an expected time interval, but 
when it persists for more than three months and is proved not to 
be related to other possible causes, a presumptive diagnosis of 
post-herniorrhaphy neuralgia can be made. In the present study 
neuralgia occurred in 5 patients (5%). It was most common and 
statistically significant in modified Bassini technique group (3/5, 
60%). Scar tenderness occurred in 4 patients (4%). It was most 
common and statistically significant also in modified Bassini 
technique group (2/4, 50%). These figures are comparable with 
other series.

In the present study, two cases of recurrences (2%) were 
encountered. One in Shouldice repair and one in modified 
Bassini technique. This represents 2% of all groups which is 
comparable to other series. There was no statistically significant 
difference between the three groups as regard to recurrence. 
After one year of follow up none of the patients developed any 
symptoms or manifestations suggesting deep wound infection 
or mesh graft infection, rejection, or migration. The absence 
of risk factors as, morbid obesity, diabetes, renal and hepatic 
impairment, glucocorticoid use, prior hernia surgery, and mesh 
repair of complicated hernia contribute to the absence of such 
complications. The use of light-weight polypropylene mesh and 
usage of prophylactic antibiotics may be another contributing 
factor.

Conclusion
Although Lichtenstein’s and laparoscopic hernioplasty of 

the inguinal hernia are the gold standard techniques, tissue 
repair (herniorrhaphy) procedures still held good. Proper 
understanding of the pathophysiology of inguinal hernia and 
anatomical bases of perfect tissue repair are mandatory in 
successful herniorrhaphy. Tissue repair is not a primitive 
method that is to be avoided; rather, it has comparable results 
with hernioplasty. Tissue repairs hold good even today in the 
deserving patients, and selected settings when undertaken 
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without hesitation where necessary. Shouldice and modified 
Bassini techniques still have very important place in the repair 
of primary uncomplicated inguinal hernia in middle aged males. 
Early and late postoperative complications are minimal and 
comparable to that of mesh repair including recurrence rate.
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