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Inguinal hernia repair is probably the most common 
procedure in general surgery. It is also one of the earli-
est operations in a junior surgical resident’s postgraduate 
training period. Numerous repair techniques have been 
described to date, however tension-free mesh repairs are 

widely used methods today because of their low recur-
rence rates.

Inguinal hernia repairs consume an important part of 
health care resources because of the high incidence of 
the problem. It is estimated that 20 millions of inguinal 
hernia repairs are performed globally every year1. Every 
recurrence after a primary repair will add an extra cost 
to health care economics. Moreover, secondary or ter-
tiary operations after previous repairs carry higher risk 
of re-recurrence and specific complications like testicu-

lar atrophy. Therefore, every surgeon should know and 
perform a current repair method successfully in his/her 
daily practice. 

Approximately 75% of all abdominal wall hernias are 
seen in the groin1. Inguinal hernia is much more common 
in men than women. Although femoral and umbilical 
hernias are more common in female population, indirect 

inguinal hernia is still the most common type of hernia in 
women. Age is a factor for incidence and type of ingui-
nal hernia; incidence increases by age2. Indirect hernia is 

more common in young and direct hernia in the elderly. 

Repair or wait?

Traditionally almost all inguinal hernias are referred 
for surgical treatment following diagnosis. Progression of 
a hernia by time is natural and most surgeons prefer repair-
ing all inguinal hernias as soon as possible. Inguinal hernia 
is a benign disease and it repair results in only rare and 
minor complications in elective setting. Nevertheless com-
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plications developed after emergency repairs may be more 
dramatic and frequent, even mortality may be recorded3,4. 

It is especially so if patient is elder5,6. Therefore a repair in 

elective setting is recommended generally. 
On the other hand, a limited number of recent papers 

have reported that watchful waiting is a safe and accept-
able option for men with minimally symptomatic or as-

ymptomatic cases7-9. The authors concluded that hernia 

accidents like incarceration or strangulation occur rarely 
and can generally be treated uneventfully. Also, delay in 
treatment does not increase the complication rates. On the 
contrary, a Scottish team reported that a painless inguinal 
hernia develop symptoms over time, therefore, surgical 
repair is recommended for medically fit patients with a 
asymptomatic hernia10,11.

Today, inguinal hernias can be treated with very low 
complication rates. Open repairs like Lichtenstein opera-

tion can be performed with local anesthesia in a safe and 

economic way12-14. Laparoscopic repairs are also very at-
tractive options for patients. Therefore most inguinal her-
nias are still repaired without any observation unless the 
general condition of the patient is very poor. 

Classification

More than 10 classifications have been described to 
date. They have similarities and differences, but gener-
ally meet at complexity and difficulty in remembering. 
Probably the most frequently used classification is Nyhus 
classification1,15. It describes almost all types including 
pantaloon and femoral hernias, and gives attention to re-

current hernias. Gilbert classification is easier but lack 
the description of combined and femoral hernias16. 

Aaachen classification that developed by Schumpelick 
and colleagues is based on an easy system17. It mentions 
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both anatomical location (indirect or lateral vs. direct or 
medial) and size (<1.5 cm, 1.5-3.0 cm, >3 cm.) of hernia. 
The European Hernia Society (EHS) Board, including 
Prof.Schumpelick, recently agreed on a new classifica-

tion based on Aachen system and asked all surgeons prac-

ticing hernia surgery to report the class of the hernia in 
the operative reports18 (Table 1). 

EHS classification defines the location of hernia 
with L: lateral, M: medial, and F: femoral. The size of 
hernia is indicated with 1: ≤one finger, 2: one-two fin-

gers, and 3: ≥three fingers. If the patient has two types 
of hernia together (e.g., direct+indirect, direct+femoral, 
indirect+femoral) appropriate boxes in the table are 
ticked. In addition, P or R letter is encircled for a primary 
or recurrent hernia. 

No matter which classification system is used the type 
of hernia should be recorded according to intraoperative 
findings. It is important to describe each side separately 
and clearly for bilateral hernias. 

Which type of anesthesia? 

Virtually all anesthetic methods have been used in 
inguinal hernia repairs (Table 2). General inhalation an-

esthesia is still most common method in most institution 

and always the method for endoscopic/laparoscopic re-

pairs, whereas local anesthesia is more frequently used 
by surgeons with specific interest to herniology. Surgeons 
feel themselves more comfortable and free when their pa-

tients are received a full anesthesia. However, local and 

regional anesthesia has certain advantages for patients. 
These two techniques have the advantage of preemptive 
analgesia and cause less oxidative stress19. Whole field 
was blocked before, and patients do not feel any pain dur-
ing the operation. This will provide a much more com-

fortable postoperative period. 

Another advantage of avoiding general anesthesia is 
a having conscious patient during the operation. Patient 
can give a cough to increase intraabdominal pressure dur-
ing exploration or checking the safety of repair. Local an-

esthesia is also considered as an assurance for more deli-

cate surgical manipulation. Surgeon will have to dissect 
the tissues gently and the assistant will have to retract the 
wound edges with caution. 

Local anesthesia has been found to be related to 
shorter time spent in the operating room, lower incidence 
of nausea and urinary retention, and more satisfaction. 
Patients received local or regional anesthesia need lees 
postoperative analgesics and length of hospital stay are 
less than general anesthesia cases20. However, local an-

esthesia has been found to be superior to regional anes-

thesia21. Spinal anesthesia causes urinary retention fre-

quently. Patients received spinal anesthesia is generally 
not happy with motor block that render them unable to 
stand up and walk for a while. Epidural anesthesia has 

better outcomes for last two parameters22. 

Today, a step-by-step infiltration technique is the 
widely use method for establishing local anesthesia, and 
dose of anesthetic agents can be always kept in the limit 
of confidence14. Intravenous mild sedation should also be 

added to maximize intraoperative comfort. Local anes-

thesia is easy to learn and apply, and surgeons should be 
encouraged to use it in open anterior repairs for health 
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From: Miserez M, et al. The European hernia society groin hernia 

classification: simple and easy to remember. Hernia. 2007;11:113-6.

Table 1: The EHS groin hernia classification.

Table 2: Anesthetic options for inguinal hernia repair.

Type Pros Cons Notes

General Most frequently used 
Widely available

More expensive

Generally requires an 
overnight stay

Mandatory for endoscopy/laparoscopy

Spinal Can be used for outpatient

Less postoperative pain
Prolonged motor block, 
delay in mobilization
Urinary retention 
Headache

Not recommended in severe cardiac 

disorders

Epidural Suitable for outpatient

Less postoperative pain
Earlier mobilization than spinal 

anesthesia

More difficult to apply
Urinary retention (less 
than spinal anesthesia)

Local More economic

Suitable for outpatient

Shorter time in operating room
Earliest mobilization

Least postoperative pain

Operating room fear
Socio-cultural reasons

Unfamiliar to most 

surgeons

Best for frail patients
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care economics. It is even available in overweight and 
obese patients without dose related complications14,23. In 

EHS’s view, local anesthesia is suitable for open repairs, 
should be considered in ASA III/IV patients, however 
it cannot be possible in young anxious patients, morbid 
obesity, incarcerated hernia24. 

In respect of postoperative anesthesia-related compli-

cations local anesthesia seems to be more advantageous 
than its counterparts. Urinary retention rate is much low-

er in local anesthesia. It is also free of severe headache 

which is seen after spinal anesthesia. 

Is antibiotic prophylaxis necessary?

Inguinal hernia repairs are clean surgical procedures 
where antibiotic prophylaxis is not recommended for 
routine use. In conventional hernia repair (non-mesh), 
antibiotic prophylaxis does not significantly reduce the 
number of wound infections24. However for the last two 

decades, use of prosthetic materials has significantly in-

creased due to their low recurrence rates and prophylactic 
antibiotic use has become more common. Theoretically 
there would be an increased risk of surgical site infection 
when a foreign body such as a prosthetic mesh is used, 
but routine antibiotic prophylaxis is still controversial25. 

Most recent Cochrane meta-analysis on antibiotic 
prophylaxis in inguinal hernia repair in which seven of 
thirteen trials were mesh repair series concluded that “ad-

ministration of antibiotic prophylaxis for elective ingui-
nal hernia repair cannot be universally recommended”26. 

In addition, it has been stated that antibiotic prophylaxis 
cannot either be recommended against when high rates of 
wound infection are observed. European Hernia Society 
guideline for inguinal hernia repair also states that “In 
clinical settings with low rates (<5%) of wound infec-

tion, there is no indication for the routine use of antibiotic 

prophylaxis in elective open groin hernia repair in low-
risk patients.” 24. However antibiotic prophylaxis in the 
centers with high rates of infection (>5%), and also for 
high-risk patients (e.g., advanced age, recurrent hernia, 
steroid use, immunosupression, wxpected long operating 
time, use of drains, emergency repair, etc.) is still practi-
cally in use in many institutions. 

Yerdel et al found a 10-fold decrease in overall wound 
infection rate when single-dose, intravenous ampicillin-
sulbactam was used during Lichtenstein hernia repair27. 

However, a large number of evidences say that first gen-

eration cephalosporins should be the choice when the 

surgeon decides prophylaxis. A single dose intravenous 
administration 30 minutes before the incision is suffi-

cient. Oral route for antibiotic prophylaxis can be a safe 
alternative which decreases the costs28,29. Antibiotics are 

not continued postoperatively. 
Topical antibiotics have also been tried in some in-

stitutions. A recent prospective randomized study found 
that topical gentamicin into the wound is equivalent to 
intravenous gentamicin30. In an earlier paper, Lazorthes 
and colleagues had reported that single dose cefaman-

dole delivered directly into the operative wound signifi-

cantly decreased infection rate in comparison with control 
subjects where no antibiotics given at all31 However, both 

studies need additional support by further trials which 
compare topical antibiotics with single dose intravenous 
cephalosporins. The most impressive results were pub-

lished by Deysine32. One gram of intravenous cefazolin 
administered 1 hour before surgery plus frequent wound 
irrigations with a solution of 80 mg of gentamycin sulphate 
dissolved in 250 ml of normal saline solution yielded a re-

markably low infection rate of 0.11% in over 4,000 elec-

tive inguinal hernia repairs. This institution worked more 
than 20 consecutive years without one single surgical site 
infection after above mentioned prophylaxis regimen. 

Which repair technique?

Numerous repair techniques were described since Ed-

uardo Bassini had published his first anatomy-based re-

pair with great success in 1890. During the 20th century, 
the repair trend was changed several times. A summary of 
current repair options for inguinal hernias are presented 
in Table 3. 

Although Shouldice Hospital achieves a very low 
cumulative recurrence rate by performing its own tissue-
suture technique33, today prosthetic repairs are accepted 
to be superior to “non-mesh” suture repairs. A recent 
metaanalysis revelaed that Shouldice herniorrhaphy is 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 recurrence34. 

“Non-mesh” repairs may be considered as an option 
in women. Transversalis fascia is often quite strong in 
women and indirect hernias in these patients can be treat-

Tension-free prosthetic repairs   A. 

 

Anterior repairs1. 

Lichtenstein repair and its a. 

modifications

Plug repairsb. 

Patch and plug repairsc. 

Double-layer devicesd. 

Posterior (preperitoneal) repairs 2. 

Open techniques via inguinal incision a. 

Stoppa repair b. 

Laparoscopic/endoscopic repairsc. 

Transabdominal preperitoneali. 

Total extraperitoneal ii. 

Tissue-Suture repairsB. 

Bassini-Shouldice technique and its modifications1. 

Marcy repair2. 

Table 3: A classification of current repair techniques for in-

guinal hernias.
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ed without a mesh35. Marcy repair where internal inguinal 
ring is narrowed by one or a couple of sutures is also 
rarely used in certain cases with a small indirect hernia 
and a normal-size internal ring. 

Different mesh techniques have been described to 

date. Single and double layer meshes, and plug repairs all 
have been reported with good results by their users and 
defenders. However, EHS Guideline has clearly stated 
that none of the alternative mesh techniques except for 

the Lichtenstein and endoscopic techniques has received 
sufficient scientific evaluation to be recommended24.

The use of mesh in emergency repair of complicated 
hernias is under debate. Recent evidences is in favor of 

mesh use in cases with incarceration, however prosthetic 

repair creates a risk for surgical site infection in cases 
where a gangrenous intestine is met and a resection-anas-

tomosis is required36,37. Suture repairs like Shouldice-

Bassini operation are employed in those cases. 
Today, some strong recommendations exist in favor 

of Lichtenstein repair. American College of Surgeons 
choose this technique for “gold standard” 12, while Na-

tional Institute of Clinical Excellence [NICE] from UK38 

and The National Agency for Accreditation and Evalu-

ation in Health [ANAES] from France39 recommended 

it for inguinal hernia repair. It is easy to learn and per-
form40. Reasonable recurrence and complications rates 

have been obtained worldwide. The Lichtenstein Hernia 
Institute and the British Hernia Centre reported very low 
recurrence rates in thousands of cases41, 42. It is also suit-

able for outpatient surgery in an economic way by using 
local anesthesia. 

Endoscopic and laparoscopic repairs also provide 

very good results where surgeons have expertise in the 
technique. It results in very low postoperative pain, fewer 
wound infection, and quick return to daily activity and 
working43. A mesh is placed either with a total extraperi-

toneal technique (TEP) or a transabdominal preperitoneal 
approach (TAPP). A Cochrane review found these two 
approaches equivalent regarding duration of operation, 
haematoma, length of stay, time to return to usual activ-

ity and recurrence44. A retrospective comparison in the 

early years of the techniques reported similar results in 
general, however major complications like bowel injury 
was a concern in TAPP45. EHS has the opinion that a to-

tally extraperitoneal (TEP) repair is preferred to a trans-

abdominal preperitoneal (TAPP) approach in the case of 
endoscopic surgery24.

Today a great competition is continuing between open 
and laparoscopic mesh repairs. Majority of hernia re-

pairs are still done with open techniques. Questionnaires 
among surgeons revealed that a minority of participants 
preferred laparoscopic repair for their imaginary unilat-
eral inguinal hernia46-49, whereas Rattner reported that 

physicians are are increasingly choosing a laparoscopic 
approach for their hernia repairs even when they have 
primary unilateral hernia50.

A review published in 2007 reported that laparoscop-

ic hernia repair is accounted for the minority of hernia 

repairs performed in USA and some European and this 

approach would likely remain a less common operation 
than open mesh repair51. NICE, in 2004, stated that only 
4.1% of the all inguinal hernias were repaired by lap-

aroscopic technique in the United Kingdom38. This low 

figure was confirmed very recently by a cross-sectional 
survey among 784 fellows of the Association of Surgeons 
of Great Britain and Ireland52. A survey of Japanese gen-

eral surgeons which questioned the standard operation 
for adult groin hernias showed just a 1% daily usage rate 
for laparoscopic repair53. In contrast to these two indus-

trialized countries known with conservative life patterns, 

laparoscopic hernia repair has gained popularity in some 
North American and European countries. Canadian sur-

vey reported that almost half of Canadian surgeons had 
laparoscopic repair experience and routine laparoscopic 

repair usage rate was 15% for unilateral, while one third 
of bilateral and recurrent hernias were repaired with this 

technique54. A German survey including 14 hospitals pre-

sented a 30% ratio for laparoscopic repair techniques55. 

Open and laparoscopic/endoscopic techniques have 
been compared in a number of studies. First of all lap-

aroscopic repairs are more expensive than open repairs. 

Hynes et al. reported that laparoscopic repair costs an av-

erage of $638 more than open in North America56. Simi-

larly, McCormack et al. reported that laparoscopic repair 
was more costly to the health service than open repair, 
with an estimated extra cost from studies conducted in 

the UK of about 300-350 pounds per patient57. A Swedish 

study revealed that the total hospital cost was 710.6 Euro 
higher for TEP repair. This difference increased to 795.1 
Euro when the further costs associated with recurrences 

and complications within 5 years were taken into consid-

eration58. Khajanchee et al also reported that the cost of 

TEP repair was $128.58 more than an open repair59. They 
argued that although the difference could be decreased 
with minimal use of disposable instruments TEP repair 

would stil appear to be an expensive alternative from the 

payer’s point of view. In contrast, Jacobs and Morrison 
stated that despite marginally higher procedure-related 
disposable costs for laparoscopic TEP hernia repair, the 

institutional income is remarkably higher owing to a 
better reimbursement for this procedure in ambulatory 
surgery centers. From the institution’s point of view, lap-

aroscopic hernia repair is by far the more cost-effective 
procedure when compared with an open hernia procedure 

at the present time60.

The classical 14-center VA Study from Neumayer and 
colleagues revealed that recurrences were more common 
in the laparoscopic group than in the open group61. The 

rate of complications was also higher in the laparoscopic-
surgery group than in the open-surgery group, but rates of 
recurrence after repair of recurrent hernias were similar in 

the two groups (10.0 percent and 14.1 percent, respective-

ly). The laparoscopic-surgery group had less pain initially 
than the open-surgery group on the day of surgery and at 
two weeks and returned to normal activities one day ear-
lier. However this study was criticized by others. Strate et 
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al. claimed that increased incidence of recurrences may be 
related not to the laparoscopy but rather to the size of the 
mesh62. In addition, technical experience of some surgeons 
was not enough yet in laparoscopy group. 

A very successful laparoscopic repair team from Germa-

ny has published a metaanalysis that compared endoscopic 
and open repair methods63. They have found that endoscopic 
repairs have advantages over open repairs in terms of local 
complications and pain-associated parameters. However, 

Lichtenstein repair has significant advantages like shorter 
operating time, lower incidence of seroma formation, and 
most importantly fewer hernia recurrences. 

A Cochrane review comparing laparoscopic and open 
repairs revealed no apparent difference in recurrence64. 

Laparoscopy seems to cause less persisting pain and 
numbness. Return to usual activities is also faster. How-

ever, operation times are longer and there appears to be 
a higher risk of serious complication rate in respect of 
visceral and vascular injuries. 

Bilateral hernias are another specific issue. Laparo-

scopic/endoscopic techniques are good options for these 
cases65,66. EHS recommends Lichtenstein and endoscopic 
repairs24. An argument in favor of laparoscopic repair is 
clinically unrecognized contralateral hernias. Contralat-
eral hernias are found in exploration in about %10 of the 
cases67. Ipsilateral or contralateral femoral or obturator 

hernias can also be diagnosed during laparoscopy. Griffin 
et al. reported interesting findings with bilateral laparo-

scopic exploration68. In their series, contralateral hernia 

was found and repaired in 22% of the cases. In another 
20%, the clinical suspicion of bilateral hernia was revised 
at the time of surgery to unilateral only. Four cases were 
booked as femoral repairs, one of which was found to be 

an inguinal hernia. The overall clinical diagnostic accu-

racy was only 78%. 
The British Hernia Center reported that simultaneous 

inguinal hernia repair can be done with local anesthesia 
without any increase in recurrence or infection rates, both 
between 0.5-1% 69. Dakkuri et al published similar results 

and found simultaneous repair more economic70. However, 

simultaneous repair of bilateral hernias should be carefully 
considered for each case. Young male patients with strong 
muscles may not be good candidates for single-stage re-

pair. They usually complain of postoperative pain at one 
side. Older patients are more suitable for bilateral repairs 
with local anesthesia13,14. As a rule, the side where the pa-

tient has more complaint should be repaired first, if the sur-
geon does not find any specific reason not to do so. 

It may be better to consider recurrent hernias as a 
separate group. Meta-analyses revealed that laparoscopic 
and open mesh repairs for recurrent inguinal hernias were 
equivalent in most of the analyzed outcomes. Fewer he-

matoma/seroma formation were observed in the laparo-

scopic group in comparison with the Lichtenstein group. 
There is a higher relative risk of overall recurrence with 
transabdominal preperitoneal approach compared with 

totally extraperitoneal technique71. EHS recommendation 

for recurrent hernias is more straightforward: “Modify 

technique in relation to previous technique. If previously 
anterior; consider open preperitoneal mesh or endoscopic 
approach, if previously posterior; consider Lichtenstein 
operation24.

Which mesh?

Usher first introduced polypropylene prosthetics for 
inguinal hernia in the late 1950s72, however, the wide ac-

ceptance of them took place in 80’s following Lichten-

stein’s report of very successful results73. Meshes have 

decreased the rate of recurrence significantly, but some 
problems related to meshes have been reported. As a for-

eign body, mesh theoretically may increase the risk of 
infection. However, as mentioned above, surgical site 
infection is not a big problem in inguinal hernia repairs. 
Rejection and mesh removal due to chronic resistant in-

fection is very rare. 
A hernia mesh has certain features like material, 

strength, elasticity, density, pore size. Standard polypropyl-
ene mesh is most frequently used one. It is cheap, available 
in most institutions, non-absorbable, and strong enough to 
avoid recurrence. Nevertheless, some actual problems with 

mesh use like foreign body sensation and chronic postop-

erative pain have created a conflict about standard polypro-

pylene mesh. Polyester mesh might be an alternative, but 
it could not gain popularity. Polyester meshes can degrade 
by time especially in infected areas74. 

Newer lighter meshes have been produced to over-
come those problems75. Nevertheless, all lightweight 
meshes are more expensive than standard polypropylene 
mesh. Pure polypropylene light mesh is the most econom-

ic option. There are also coated polypropylene meshes in 
the market. The purpose of the coating is to attenuate the 
host response to the prosthetic, yet still provide adequate 
strength for repair76. Fish oil, beta glucan and titanium 
have been used for coating74.

When meshes are categorized by density, a mesh with 
density >100 g/m2 is accepted as heavy, whereas a 35-50 
g/m2 density is classified as lightweight74. Several recent 

controlled clinical studies have suggested that lightweight 

Table 4: A classification of prosthetic materials used in in-

guinal hernia repairs.

Synthetic meshesA. 

Heavyweight1. 

Polypropylenea. 

Polyester b. 

Lightweight2. 

Nonabsorbable a. 

Plain polypropylenei. 

Coated polypropyleneii. 

Partially absorbableb. 

Polypropylene + polyglactinei. 

Polypropylene + polyglecaprone ii. 

Biologic meshesB. 
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meshes may improve patient comfort77,78. Some objective 

findings in favor of lightweight meshes have also been 
obtained from laboratory experiments, however some 
others reported that a lower weight mesh does not cor-
relate with a decreased biological response79,80. 

Partially absorbable meshes have two components. 
Polypropylene nonabsorbable part does not lose its strength 
at all. The other half is absorbed within 12 weeks81. Even-

tually less foreign material is left insitu, while the remain-

ing mesh can still provide a sufficient mechanical bar-
rier against recurrence. Two controlled studies compared 
standard polypropylene mesh with a partially absorbable 
mesh in Lichtenstein repair revealed no differences82,83. A 

single-surgeon study also reported no differences for stan-

dard polypropylene, lightweight pure polypropylene and 
partially absorbable meshes84. A recent metaanalysis also 
found no differences however use of partially absorbable 
light meshes could be associated with reduced feeling of a 
foreign body85. As the pioneer of the technique, the Lich-

tenstein Hernia Institute still uses standard polypropylene 
mesh in inguinal hernia repair.

Lately a specific problem has been introduced for 
mesh repairs. Some clinical and experimental studies 

have shown that mesh may cause male infertility due to 
constriction of the vas deference86-89. Some authors have 

even proposed that young male patients who undergo 
inguinal herniorrhaphy using polypropylene mesh need 
to cryopreserve their sperm for future fertility90. On the 
contrary, Aydede et al. reported that mesh application is 
a safe procedure in patients with no children or who are 

under infertility treatment91. A very recent study from 
Sweden also has shown that patients undergo bilateral 
inguinal hernia repair with mesh are not a greater risk of 
male infertility rate than those operated without mesh92.

Kiladze and Gvenetadze developed a modified mesh 
which isolates spermatic cord from the mesh93. They rec-

ommended this mesh especially for bilateral repairs in 
men. Aachen group proposed the use of low-weight large 
porous and elastic meshes to protect the integrity of the 
vas deferens94. However, a recent comparative clinical 

study found no differences between standard and light-
weight meshes in respect of sperm motility after laparo-

scopic repair95. Fitzgibbons claimed that infertility is a 
known complication of inguinal hernia surgery with or 
without mesh, and surgeons should tell their patients that. 
However, a return to the routine use of the Bassini opera-

tion or one of its nonprosthetic variants will inevitably 
lead to the need for more reoperative surgery for recur-
rence, which places the patient at the greatest risk of loss 
of fertility as a consequence of testicular atrophy96. 

As the last point, biologic meshes may gain impor-
tance in the future because of their certain features. Bio-

logic meshes are extremely expensive. They have been 
proposed as having advantage of using contaminated 
areas97. The first prospective randomized study for a 
biologic mesh derived from porcine intestinal submu-

cosa revealed promising results after Lichtenstein repair, 
while the number of subjects is quite small98. Puccio et 

al. compared this biologic mesh with standard polypro-

pylene and partially absorbable meshes in Lichtenstein 
repair and found similar outcomes for a short follow-up99. 

Laparoscopic use of this mesh is also feasible, but series 
are not large yet to make a conclusion100,101. 

Today, standard polypropylene mesh still seems to 
be the choice for inguinal hernia repairs. Its use provides 
low recurrence and complication rates. Newer and more 

expensive lightweight meshes may be considered in cer-
tain situations as summarized in Table 5. 

In conclusion, mesh repairs are superior to “non-

mesh” tissue-suture repairs in repair of inguinal hernias. 
The advantages of the meshes well exceed their potential 
risk of complications. Lichtenstein repair and endoscop-

ic/laparoscopic techniques have similar efficacy. Local 
anesthesia is a suitable and economic option for open 

repairs, and should be popularized in day-case setting. 
Prophylactic antibiotics can be used in centers with high 
rate of wound infection. 

References

1. Fitzgibbons RJ, Richards AT, Quinn TH. Open hernia repair. 
In: Souba WS, Mitchell P, Fink MP, Jurkovich GJ, Kaiser LR, 
Pearce WH, Pemberton JH, Soper NJ. ACS Surgery: Principles 
and Practice. 6th ed., Decker Publishing Inc., Philadelphia, 
U.S.A. p. 828-849, 2002.

2. Ruhl CE, Everhart JE. Risk factors for inguinal hernia among 
adults in the US population. Am J Epidemiol. 2007;165:1154-
1161.

3. Kulah B, Kulacoglu IH, Oruc MT, Duzgun AP, Moran M, Ozmen 
MM, et al. Presentation and outcome of incarcerated external 

hernias in adults. Am J Surg. 2001;181:101-104.
4. Akinci M, Ergül Z, Kulah B, Yilmaz KB, Kulacoglu H. Risk fac-

tors related with unfavorable outcomes in groin hernia repairs. 
Hernia. 2010;14:489-493.

5. Kulah B, Duzgun AP, Moran M, Kulacoglu IH, Ozmen MM, 
Coskun F. Emergency hernia repairs in elderly patients. Am J 
Surg. 2001;182:455-459.

6. Alvarez Pérez JA, Baldonedo RF, Bear IG, Solís JA, Alvarez P, 
Jorge JI. Emergency hernia repairs in elderly patients. Int Surg. 
2003;88:231-237.

7. Turaga K, Fitzgibbons RJ, Puri V. Inguinal hernias: Should we 
repair? Surg Clin North Am 2008;88:127-138. 

8. Barkun J, Neville A, Fitzgerald GW, Litwin D; Evidence-Based 
Reviews in Surgery Group; Canadian Association of General 
Surgeons; American College of Surgeons. Canadian Associa-

tion of General Surgeons and American College of Surgeons 

Table 5: Possible indications for partially absorbable light-
weight meshes in inguinal hernia repair.

Small indirect hernia• 

Female patient• 

Inguinal hernia with severe pubic pain• 

Preperitoneal repair• 

Sportsman hernia • 

Patient preference• 

Patients concern about male infertility• 



HIPPOKRATIA 2011, 15, 3 229

evidence-based reviews in surgery. 26. Watchful waiting versus 
repair of inguinal hernia in minimally symptomatic men. Can J 
Surg. 2008;51:406-409. 

9. Fitzgibbons RJ Jr, Giobbie-Hurder A, Gibbs JO, Dunlop DD, 
Reda DJ, McCarthy M Jr, et al. Watchful waiting vs repair of 
inguinal hernia in minimally symptomatic men: a randomized 
clinical trial. JAMA. 2006;295:285-292.

10. O’Dwyer PJ, Norrie J, Alani A, Walker A, Duffy F, Horgan P. Ob-

servation or operation for patients with an asymptomatic ingui-
nal hernia: a randomized clinical trial. Ann Surg. 2006;244:167-
173.

11. Chung L, Norrie J, O’Dwyer PJ. Long-term follow-up of pa-

tients with a painless inguinal hernia from a randomized clinical 
trial. Br J Surg. 2010 doi:10.1002/bjs.7355

12. Amid PK. Lichtenstein tension-free hernioplasty: its inception, 
evolution, and principles. Hernia 2004;8:1-7.

13. Kurzer M, Kark A, Hussain ST. Day-case inguinal hernia repair 
in the elderly: a surgical priority. Hernia. 2009;13:131-136.

14. Kulacoglu H, Ozyaylali I, Yazicioglu D. Factors determining the 
doses of local anesthetic agents in unilateral inguinal hernia re-

pair. Hernia. 2009;13:511-516.
15. Nyhus LM, Klein MS, Rogers FB. Inguinal hernia. Curr Probl 

Surg 1991;28:403-450
16. Gilbert AI. An anatomic and functional classification for 

the diagnosis and treatment of inguinal hernia. Am J Surg. 
1989;157:331-333. 

17. Schumpelick V, Treutner KH, Arlt G. Classification of inguinal 
hernias. Chirurg 1994;65:877-879.

18. Kulacoglu H, Ozdogan M, Gurer A, Ersoy EP, Onder Devay 
A, Duygulu Devay S, at al. Prospective comparison of local, 
spinal, and general types of anaesthesia regarding oxidative 
stress following Lichtenstein hernia repair. Bratisl Lek Listy. 
2007;108:335-339.

19. Miserez M, Alexandre JH, Campanelli G, Corcione F, Cuccu-

rullo D, Pascual MH, et al. The European hernia society groin 
hernia classification: simple and easy to remember. Hernia. 
2007;11:113-116.

20. Ozgün H, Kurt MN, Kurt I, Cevikel MH. Comparison of local, 
spinal, and general anaesthesia for inguinal herniorrhaphy. Eur J 
Surg. 2002;168:455-459.

21. Gultekin FA, Kurukahvecioglu O, Karamercan A, Ege B, Ersoy 
E, Tatlicioglu E. A prospective comparison of local and spinal 
anesthesia for inguinal hernia repair. Hernia. 2007;11:153-156. 

22. Faas CL, Acosta FJ, Campbell MD, O’Hagan CE, Newton SE, 
Zagalaniczny K. The effects of spinal anesthesia vs epidural an-

esthesia on 3 potential postoperative complications: pain, uri-
nary retention, and mobility following inguinal herniorrhaphy. 
AANA J. 2002;70:441-447. 

23. Reid TD, Sanjay P, Woodward A. Local anesthetic hernia repair 
in overweight and obese patients. World J Surg. 2009;33:138-
141.

24. Simons MP, Aufenacker T, Bay-Nielsen M, Bouillot JL, Cam-

panelli G, Conze J, et al. European Hernia Society guidelines 
on the treatment of inguinal hernia in adult patients. Hernia. 
2009;13:343-403. 

25. Sanchez-Manuel FJ, Seco-Gil JL. Antibiotic prophylaxis for 
hernia repair. Cochrane Database Syst Rev 2004;4: CD003769.

26. Sanchez-Manuel FJ, Lozano-García J, Seco-Gil JL. Antibiotic 
prophylaxis for hernia repair. Cochrane Database Syst Rev. 
2007;3: CD003769.

27. Yerdel MA, Akin EB, Dolalan S, Turkcapar AG, Pehlivan M, 
Gecim IE, et al. Effect of single-dose prophylactic ampicillin 
and sulbactam on wound infection after tension-free inguinal 
hernia repair with polypropylene mesh: the randomized, double-
blind, prospective trial. Ann Surg. 2001;233:26-33.

28. Terzi C, Kiliç D, Unek T, Hoşgörler F, Füzün M, Ergör G. Single-
dose oral ciprofloxacin compared with single-dose intravenous 

cefazolin for prophylaxis in inguinal hernia repair: a controlled 
randomized clinical study. J Hosp Infect. 2005;60:340-347.

29. Kuzu MA, Hazinedaroğlu S, Dolalan S, Ozkan N, Yalçin S, 
Erkek AB, et al. Prevention of surgical site infection after open 
prosthetic inguinal hernia repair: efficacy of parenteral versus 
oral prophylaxis with amoxicillin-clavulanic acid in a random-

ized clinical trial. World J Surg. 2005;29:794-799.
30. Praveen S, Rohaizak M. Local antibiotics are equivalent to intra-

venous antibiotics in the prevention of superficial wound infec-

tion in inguinal hernioplasty. Asian J Surg. 2009;32:59-63.
31. Lazorthes F, Chiotasso P, Massip P, Materre JP, Sarkissian M. 

Local antibiotic prophylaxis in inguinal hernia repair. Surg Gy-

necol Obstet. 1992;175:569-570.
32. Deysine M. Infection control in a hernia clinic: 24 year results of 

aseptic and antiseptic measure implementation in 4,620 “clean 
cases”. Hernia. 2006;10:25-29.

33. Shouldice EB. The Shouldice repair for groin hernias. Surg Clin 
North Am. 2003;83:1163-1187.

34. Amato B, Moja L, Panico S, Persico G, Rispoli C, Rocco N, et 
al. Shouldice technique versus other open techniques for inguinal 
hernia repair. Cochrane Database Syst Rev. 2009;4:CD001543.

35. Thairu NM, Heather BP, Earnshaw JJ. Open inguinal hernia re-

pair in women: is mesh necessary? Hernia. 2008;12:173-175; 
discussion 217.

36. Elsebae MM, Nasr M, Said M. Tension-free repair versus Bassi-

ni technique for strangulated inguinal hernia: A controlled ran-

domized study. Int J Surg. 2008;6:302-305.
37. Derici H, Unalp HR, Nazli O, Kamer E, Coskun M, Tansug T, et 

al. Prosthetic repair of incarcerated inguinal hernias: is it a reli-
able method? Langenbecks Arch Surg. 2010;395:575-579.

38. National Institute of Clinical Excellence (NICE). Final appraisal 
determination, laparoscopic surgery for inguinal hernia repair. 
London, 2004.

39. The National Agency for Accreditation and Evaluation in Health 
(ANAES). Clinical and economic evaluation of laparoscopic 
surgery in the context of inguinal hernia repair. Paris, 2000.

40. Paajanen H, Varjo R. Ten-year audit of Lichtenstein hernioplasty 
under local anaesthesia performed by surgical residents. BMC 
Surg. 2010;10:24.

41. Amid PK, Shulman AG, Lichtenstein IL. Open „tension-free“ 
repair of inguinal hernias: the Lichtenstein technique. Eur J 
Surg. 1996;162:447-453.

42. Kurzer M, Belsham PA, Kark AE. The Lichtenstein repair for 
groin hernias. Surg Clin North Am. 2003;83:1099-1117.

43. Karthikesalingam A, Markar SR, Holt PJ, Praseedom RK. Meta-
analysis of randomized controlled trials comparing laparoscopic 
with open mesh repair of recurrent inguinal hernia. Br J Surg. 
2010;97:4-11.

44. Wake BL, McCormack K, Fraser C, Vale L, Perez J, Grant AM. 
Transabdominal pre-peritoneal (TAPP) vs totally extraperito-

neal (TEP) laparoscopic techniques for inguinal hernia repair. 
Cochrane Database Syst Rev. 2005;1:CD004703.

45. Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic hernio-

plasty. TAPP vs TEP. Surg Endosc. 1995;9:984-989.
46. Atabek U, Spence RK, Pello M, Alexander J, Story L, Camish-

ion RC. A survey of preferred approach to inguinal hernia repair: 
laparoscopic or inguinal incision? Am Surg 1994;60:255-258.

47. Kulacoglu H, Kama NA, Tumer AR, Eyupoglu B, Yavuz H. 
How do physicians consider laparoscopic surgery? A question-

naire study. Turk J Gastroenterol 1997;8:464-469.
48. Kulaçoglu HI, Ozmen MM, Oruç MT, Koç M, Kama NA. Lap-

aroscopic herniorrhaphy: preference rate among surgeons in An-

kara, Turkey. East Afr Med J 2001;78:216-219.
49. Genc V, Ensari C, Kulacoglu H, Ersoy E, Ergul Z. A question-

naire study on the surgeons‘ preferences for inguinal hernia re-

pair after a decade. J Coll Physicians Surg Pak. 2009;19:744-
746.



KULACOGLU H230

50. Rattner DW. Physicians‘ choice for their own hernia repairs. J 
Laparoendosc Adv Surg Tech A. 2000;10:75-77.

51. Takata MC, Duh Q-Y. Laparoscopic inguinal hernia repair. Surg 
Clin N Am 2008;88:157-178.

52. Ravindran R, Bruce J, Debnath D, Poobalan A, King PM. A 
United Kingdom survey of surgical technique and handling 
practice of inguinal canal structures during hernia surgery. Sur-
gery 2006;139:523-526.

53. Onitsuka A, Katagiri Y, Kiyama S, Yasugana H, Mimoto H. Cur-
rent practice in adult groin hernias: a survey of Japanese general 
surgeons. Surg Today 2003;33:155-157.

54. DesCôteaux JG, Sutherland F. Inguinal hernia repair: a survey of 
Canadian practice patterns. Can J Surg 1999;42:127-132.

55. Ziesche M, Manger T. Determining the status of laparoscopic 
surgery in East Brandenburg. Results of a survey. Zentralbl Chir 
2000;125:997-1002.

56. Hynes DM, Stroupe KT, Luo P, Giobbie-Hurder A, Reda D, 
Kraft M, et al. Cost effectiveness of laparoscopic versus open 

mesh hernia operation: results of a Department of Veterans Af-
fairs randomized clinical trial. J Am Coll Surg. 2006;203:447-
457.

57. McCormack K, Wake B, Perez J, Fraser C, Cook J, McIntosh E, 
et al. Laparoscopic surgery for inguinal hernia repair: systematic 
review of effectiveness and economic evaluation. Health Tech-

nol Assess. 2005 Apr;9(14):1-203, iii-iv.
58. Eklund A, Carlsson P, Rosenblad A, Montgomery A, Bergkvist 

L, Rudberg C; Swedish Multicentre Trial of Inguinal Hernia 
Repair by Laparoscopy (SMIL) study group. Long-term cost-
minimization analysis comparing laparoscopic with open (Lich-

tenstein) inguinal hernia repair. Br J Surg. 2010;97:765-771.
59. Khajanchee YS, Kenyon TA, Hansen PD, Swanström LL. 

Economic evaluation of laparoscopic and open inguinal herni-
orrhaphies: the effect of cost-containment measures and in-

ternal hospital policy decisions on costs and charges. Hernia. 
2004;8:196-202.

60. Jacobs VR, Morrison JE Jr. Comparison of institutional costs 
for laparoscopic preperitoneal inguinal hernia versus open re-

pair and its reimbursement in an ambulatory surgery center. Surg 
Laparosc Endosc Percutan Tech. 2008;18:70-74.

61. Neumayer L, Giobbie-Hurder A, Jonasson O, Fitzgibbons R Jr, 
Dunlop D, Gibbs J, et al; Veterans Affairs Cooperative Stud-

ies Program 456 Investigators. Open mesh versus laparoscopic 
mesh repair of inguinal hernia. N Engl J Med. 2004;350:1819-
1827.

62. Strate T, Mann O, Izbicki JR. Open mesh versus laparoscopic 
mesh hernia repair. N Engl J Med. 2004;351:1463-1465.

63. Schmedt CG, Sauerland S, Bittner R. Comparison of endoscopic 

procedures vs Lichtenstein and other open mesh techniques for 
inguinal hernia repair: a meta-analysis of randomized controlled 
trials. Surg Endosc. 2005;19:188-199.

64. McCormack K, Scott NW, Go PM, Ross S, Grant AM; EU Her-
nia Trialists Collaboration. Laparoscopic techniques versus open 
techniques for inguinal hernia repair. Cochrane Database Syst 
Rev. 2003;1:CD001785.

65. Schmedt CG, Däubler P, Leibl BJ, Kraft K, Bittner R; Laparo-

scopic Hernia Repair Study Team. Simultaneous bilateral lap-

aroscopic inguinal hernia repair: an analysis of 1336 consecutive 
cases at a single center. Surg Endosc. 2002;16:240-244.

66. Ohana G, Powsner E, Melki Y, Estlein D, Seror D, Dreznik Z. 
Simultaneous repair of bilateral inguinal hernias: a prospective, 
randomized study of single versus double mesh laparoscopic 
totally extraperitoneal repair. Surg Laparosc Endosc Percutan 
Tech. 2006;16:12-17.

67. Novitsky YW, Czerniach DR, Kercher KW, Kaban GK, Gallag-

her KA, Kelly JJ, et al. Advantages of laparoscopic transabdomi-
nal preperitoneal herniorrhaphy in the evaluation and manage-

ment of inguinal hernias. Am J Surg. 2007;193:466-470.

68. Griffin KJ, Harris S, Tang TY, Skelton N, Reed JB, Harris AM. 
Incidence of contralateral occult inguinal hernia found at the 
time of laparoscopic trans-abdominal pre-peritoneal (TAPP) re-

pair. Hernia. 2010;14:345-349.
69. Kark AE, Belsham PA, Kurzer MN. Simultaneous repair of bi-

lateral groin hernias using local anaesthesia: a review of 199 
cases with a five-year follow-up. Hernia. 2005;9:131-133.

70. Dakkuri RA, Ludwig DJ, Traverso LW. Should bilateral in-

guinal hernias be repaired during one operation? Am J Surg. 
2002;183:554-557.

71. Dedemadi G, Sgourakis G, Radtke A, Dounavis A, Gockel I, 
Fouzas I, et al. Laparoscopic versus open mesh repair for recur-
rent inguinal hernia: a meta-analysis of outcomes. Am J Surg. 
2010;200:291-297.

72. Usher FC. Further observations on the use of Marlex mesh: a 
new technique for the repair of ingiuinal hernias. Am Surg 
1959;25:792–795.

73. Lichtenstein IL, Shulman AG, Amid PK, Montllor MM. The 
tension-free hernioplasty. Am J Surg. 1989;157:188-193.

74. Earle DB, Mark LA. Prosthetic material in inguinal hernia re-

pair: how do I choose? Surg Clin North Am 2008;88:179-201.
75. Shah BC, Goede MR, Bayer R, Buettner SL, Putney SJ, McBride 

CL, et al. Does type of mesh used have an impact on outcomes in 
laparoscopic inguinal hernia? Am J Surg. 2009;198:759-764.

76. Klinge U, Klosterhalfen B, Muller M, Anurov M, Öttinger A, 
Schumpelick V. Influence of polyglactin-coating on functional 
and morphologic parameters of polypropylene-mesh modifica-

tions for abdominal wall repair. Biomaterials 1999;20:613-623.
77. Klosterhalfen B, Junge K, Klinge U. The lightweight and large 

porous mesh concept for hernia repair. Expert Rev Med Devices 

2005;2:103-117.
78. Cobb WS, Kercher KW, Heniford BT. The argument for 

lightweight polypropylene mesh in hernia repair. Surg Innov 
2005;12:63-69.

79. Weyhe D, Schmitz I, Belyaev O, Grabs R, Müller KM, Uhl W, et 
al. Experimental comparison of monofile light and heavy poly-

propylene meshes: less weight does not mean less biological re-

sponse. World J Surg 2006;30:1586-1591.
80. Yavuz A, Kulacoglu H, Olcucuoglu E, Hucumenoglu S, En-

sari C, Ergul Z, et al. The faith of ilioinguinal nerve after pre-

serving, cutting, or ligating it: an experimental study of mesh 
placement on inguinal floor. J Surg Res. 2010. doi:10.1016/j.
jss.2010.07.016 

81. Rosch R, Junge K, Quester R, Klinge U, Klosterhalfen B, 
Schumpelick V. Vypro II mesh in hernia repair: impact of 
polyglactin on long-term incorporation in rats. Eur Surg Res. 
2003;35:445-450.

82. Bringman S, Wollert S, Osterberg J, Smedberg S, Granlund H, 
Felländer G, et al. One year results of a randomised controlled 
multi-centre study comparing Prolene and Vypro II-mesh in 
Lichtenstein hernioplasty. Hernia. 2005;9:223-227.

83. Puccio F, Solazzo M, Marciano P. Comparison of three different 
mesh materials in tension-free inguinal hernia repair: prolene ver-
sus Vypro versus surgisis. Int Surg. 2005;90 (3 Suppl):S21-3.

84. Paajanen H. A single-surgeon randomized trial comparing three 
composite meshes on chronic pain after Lichtenstein hernia re-

pair in local anesthesia. Hernia. 2007;11:335-339.
85. Gao M, Han J, Tian J, Yang K. Vypro II mesh for inguinal hernia 

repair: a metaanalysis of randomized controlled trials. Ann Surg. 
2010;251:838-842.

86. Shin D, Lipshultz LI, Goldstein M, Barmé GA, Fuchs EF, Na-

gler HM, et al. Herniorrhaphy with polypropylene mesh causing 
inguinal vasal obstruction: a preventable cause of obstructive 
azoospermia. Ann Surg. 2005;241:553-558.

87. Maciel LC, Glina S, Palma PC, Nascimento LF, Netto NR Jr. 
Histopathological alterations of the vas deferens in rats exposed 
to polypropylene mesh. BJU Int. 2007;100:187-190. 



HIPPOKRATIA 2011, 15, 3 231

88. Peiper C, Junge K, Klinge U, Strehlau E, Ottinger A, Schumpelick 
V. Is there a risk of infertility after inguinal mesh repair? Experi-
mental studies in the pig and the rabbit. Hernia. 2006;10:7-12.

89. Protasov AV, Krivtsov GA, Mikhaleva LM, Tabuĭka AV, Shukh-

tin NIu. [Effects of inguinal hernioplasty mesh implant on repro-

ductive function]. Khirurgiia (Mosk). 2010:8:28-32. [Russian].
90. Yamaguchi K, Ishikawa T, Nakano Y, Kondo Y, Shiotani 

M, Fujisawa M. Rapidly progressing, late-onset obstructive 
azoospermia linked to herniorrhaphy with mesh. Fertil Steril. 
2008;90:2018.e5-7.

91. Aydede H, Erhan Y, Sakarya A, Kara E, Ilkgül O, Can M. Effect 
of mesh and its localisation on testicular flow and spermatogen-

esis in patients with groin hernia. Acta Chir Belg. 2003;103:607-
610.

92. Hallén M, Sandblom G, Nordin P, Gunnarsson U, Kvist U, West-
erdahl J. Male infertility after mesh hernia repair: A prospective 
study. Surgery. 2011;149:179-184.

93. Kiladze M, Gvenetadze T, Giorgobiani G. Modified Lichten-

shtein hernioplasty prevents male infertility. Ann Ital Chir. 
2009;80:305-309.

94. Junge K, Binnebösel M, Rosch R, Ottinger A, Stumpf M, Müh-

lenbruch G, et al. Influence of mesh materials on the integrity of 
the vas deferens following Lichtenstein hernioplasty: an experi-
mental model. Hernia. 2008;12:621-626.

95. Peeters E, Spiessens C, Oyen R, De Wever L, Vanderschueren D, 
Penninckx F, et al. Laparoscopic inguinal hernia repair in men 
with lightweight meshes may significantly impair sperm motil-
ity: a randomized controlled trial. Ann Surg. 2010;252:240-246.

96. Fitzgibbons RJ Jr. Can we be sure polypropylene mesh causes 
infertility? Ann Surg. 2005;241:559-561.

97. Franklin ME Jr, Gonzalez JJ Jr, Glass JL. Use of porcine small 
intestinal submucosa as a prosthetic device for laparoscopic re-

pair of hernias in contaminated fields: 2-year follow-up. Hernia. 
2004;8:186-189.

98. Ansaloni L, Catena F, Coccolini F, Gazzotti F, D’Alessandro L, 
Pinna AD. Inguinal hernia repair with porcine small intestine 
submucosa: 3-year follow-up results of a randomized control-
led trial of Lichtenstein’s repair with polypropylene mesh versus 
Surgisis Inguinal Hernia Matrix. Am J Surg. 2009;198:303-312. 

99. Puccio F, Solazzo M, Marciano P. Comparison of three differ-
ent mesh materials in tension-free inguinal hernia repair: prolene 
versus Vypro versus surgisis. Int Surg. 2005;90(3 Suppl):S21-
23.

100.Agresta F, Bedin N. Transabdominal laparoscopic inguinal 
hernia repair: is there a place for biological mesh? Hernia. 
2008;12:609-612.

101.Fine AP. Laparoscopic repair of inguinal hernia using Surgisis 
mesh and fibrin sealant. JSLS. 2006;10:461-465.


