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REZUMAT

Controverse actuale în tratamentul herniei inghinale
Una dintre cele mai frecvente afecåiuni ce necesitã tratament chirurgical ale adultului, hernia inghinalã este
încã o sursã de controverse. Acest lucru se întamplã deæi evoluåia chirurgiei a adus în prim plan o serie de tehni-
ci chirurgicale, niciuna nereuæind însã prin rezultate sã se impunã ca standard chirurgical. Apariåia materialelor
de aloplastie, a tehnicilor tension-free dar æi a tehnicior minim invazive a dat rãspuns multor întrebãri din acest
domeniu chirurgical. Controversele persistã încã între chirurgia clasicã (deschisã) æi cea minim invazivã æi sunt
cu atât mai mari cu cât aceastã patologie chirurgicalã reprezintã o importantã problemã pentru sistemele de
sãnãtate, având importante urmãri atât în plan economic cât æi în plan social.  
Concluzii: Datele de mai sus oferã rãspunsuri controversate, sau nu, la cateva din multiplele probleme legate
de tratamentul herniei inghinale indiferent de modalitatea tehnicã abordatã. Plecând de la aceste date, 
Societatea Europeanã de Herniologie (EHS) a elaborat un “Ghid de tratament pentru hernia inghinalã la adult”
care din perspectiva tehnicii chirurgicale recomandã în hernia uni/bilateralã operaåiile cu material aloplastic
prin operaåie Lichtenstein sau laparoscopicã, în hernia recidivatã abordare chirurgicalã în funcåie de metoda
folositã la operaåia antecedentã, preferându-se calea nefolositã încã. Între menåiunile speciale, în cazul alegerii
metodei laparoscopice, se preferã TEP faåã de TAPP. Cu excepåia operaåiei Lichtenstein æi a tehnicilor laparos-
copice, niciuna dintre tehnicile chirurgicale alternative cu materiale aloplastice nu are în prezent suficiente date
statistice care sã susåina alegerea lor.
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ABSTRACT
Inguinal hernia in adults is yet another source of controversies, being also one of the most frequent pathologies
that require surgical treatment. Even if surgery progress brought up a series of innovative techniques, none suc-
ceeded to deliver best results in order to position itself as best practice. Nevertheless, many answers were pro-
vided by introduction of alloplastic materials, tension-free techniques and also minimal invasive procedures.
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Inguinal hernia is one of the most frequently
encountered adult pathologies requiring surgical
treatment, and it represents an important problem
for healthcare systems, with multiple consequences
on both the social and economic plan. Although its
incidence and prevalence are not exactly known, the
admitted possibility for an individual to get an
inguinal hernia during his lifetime ranges around
27% for men compared to only 3% for women. [1]
[2]. The evolution of surgery has brought to the fore
multiple technical developments which, although
technically alluring, could not manage to become
surgical standard procedures. The 80’s saw the
development of synthetic alloplastic materials and
also “tension-free” repair principles, peaking with
the Lichtenstein technique, which decreased the
relapse rate so much that it made this procedure the
“gold standard” of this type of pathology for many
surgeons. The development of minimal invasive
surgery gradually overtook all abdominal “organs”
and the early nineties, starting with 1993, saw the
rapid development of minimal invasive techniques
for the treatment of inguinal hernia, which proved to
be statistically as efficient as the technique Lichten-
stein initially described. From that moment on, the
surgical world adopted radically different positions,
each surgical school offering arguments for or
against classical or laparoscopy methods, a dispute
which triggered many controversies, more or less
backed by statistical data. 

The following pages will try to bring to the fore
present day controversies in the actual surgical treat-
ment of inguinal hernias, keeping in mind both the

fact that today’s patient is a highly- informed person
and that the obvious trend leans towards a decrease
of surgical invasive techniques, with the avowed pur-
pose of increasing patient well-being and offering
him a better quality of life.

Compared with the method Lichtenstein
described in the 80’s, the laparoscopic method
implies coverage of Fruchaud’s myopectineal region
with alloplastic material, by addressing the posterior
face of the abdominal wall. This is made possible by
either a trans-peritoneal (TAPP) or a directly extra-
peritoneal (TEP) approach. The treatment funda-
mental objectives remain the same, but the advan-
tages offered by laparoscopic surgery are already
well-known (millimetric cutaneous incisions at a dis-
tance from the operating field, reduced postopera-
tive algic symptoms, fast postoperative recovery with
rapid social-economical reintegration, and particu-
larly the possibility of intraoperative diagnosis for
asymptomatic contra-lateral hernias and/or other
intraperitoneal lesions). Beyond all the positive
aspects of the method, new complications, not
known in “classic” surgery, can also occur-a fact
which will surely fuel even more controversies.

In 2009 the European Herniology Society (EHS)
produced a comprehensive “Guide for the treat-
ment of inguinal hernia in adults” based upon statis-
tical data and seen as an attempt to answer numer-
ous questions posed by the surgical world and also to
standardize surgical attitudes towards this type of
pathology. But beyond the EHS’s recommenda-
tions, the accumulation of large amounts of statisti-
cally analyzed data has yet to prove the absolute

Open surgery versus laparoscopic surgery is still an open debate, amplified by the substantial implications in
care system, with social and economical consequences. 
Conclusions: The data presented below offer more or less controversial answers to some of the multiple 
problems linked to inguinal hernia treatment, regardless of the technique a surgeon might choose. Starting
from these data, the European Herniology Society (EHS) elaborated a “Guide for the treatment of inguinal
hernia in adults” which, from the perspective of surgical techniques, recommends alloplastic material inter-
ventions using either the Lichtenstein or laparoscopic techniques; and for relapsed hernias, a surgical
approach depending on the method already used in the previous operation, favoring the yet-unused approach.
Special mention should be made - when using a laparoscopic method - for the use of TEP rather than TAPP. 
With the exception of both Lichtenstein's technique and laparoscopic methods, none of the alternative 
surgical methods using alloplastic materials benefits at present from sufficient statistical data enabling us to
choose one rather than another.
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superiority of one method above others, as many
questions and controversies still persist, waiting for
definitive answers.

The next pages will reference the main actual
controversies; the topic of specific complications for
each of the two surgical methods will be addressed in
a separate discussion.

Thus, thinking about treatment indications:

Do all inguinal hernias in the adult patient 
have a surgical indication?

When can conservative treatment 
be considered a possibility?

If the operative indication is clear for both 
symptomatic and complicated hernias, controversies
still persist for asymptomatic hernias. These are 
generally operated in order to prevent complications
(incarceration and strangulation) because a compli-
cated hernia operated in emergency conditions has a
much higher mortality rate than the same hernia
cured using elective surgery (5% versus 0.5%) [3] [4].

From a totally opposed perspective, the proba-
bility of hernia incarceration ranges between 0.3 –
3%/ year and surgically approaching each asymp-
tomatic hernia case, especially in elderly patients,
can lead to increased rates of morbidity and 
mortality [5] [6].

Concerning conservative treatment, two ran-
domized studies published in 2006 (Fitzgibbons et
all and O’Dwyer et all) analyzed results in the case
of operations versus conservative treatment;
between 23 and 29% of patients randomized for
conservative treatment were operated, a thing
which makes the option of conservative treatment
in elderly men with asymptomatic or paucisympto-
matic hernia seem an acceptable alternative [7] [8].

What is the best paraclinical diagnostic method
in patients with algic symptoms (but without a

visible swelling)?

Clinical examination is credited with a percent-
age of 74.5-92% sensitivity and of 93% specificity [9]
[10], any persisting doubts occurring in the presence
of painful symptoms with no palpable swelling. If a
differential diagnosis between the three types of
inguinal hernia is only necessary when one has
doubts concerning a possible femoral hernia, 
differential diagnosis between a direct and/or 
indirect hernia does not bring any noticeable benefit
[11] [12] [13] [14]. 

Amongst imagery diagnostic methods, ultra-

sound has a 81-100% specificity and a 33-100% 
sensitivity for hernias occulted to clinical examina-
tion, clearly superior to a CT scan, which is still 
useful when the surgeon suspects a bladder compli-
cation [15] [16] [17] [18] [19] [20] [21] [22] [23] [24]
[25]. 

MRI examination offers the advantage of 
diagnosing other concomitant local pathologies
(inflammation/ tumor) especially for athletes, with a
sensitivity and specificity of 94.5% and 96.3%
respectively [25].

The most sensitive and specifically accurate
(100%) paraclinical investigation method is hernio-
graphy. Still, it has two major disadvantages; it 
cannot identify the preherniary lipoma, which is
sometimes responsible for the whole symptomato-
logy, and the complication rate of this invasive
method is about 4.3% [26] [27] [28] [29] [30] [31]
[32] [33] 34]. A meta-analysis of the role radiological
examinations play in the diagnosis of clinically occult
inguinal hernias showed that echography had a 
sensitivity and a specificity of 86% and 77% respec-
tively, while the CT scan had 80% respectively 65%
and herniography a sensitivity of 90% and a speci-
ficity of 83%. The data lead to the conclusion that
herniography should be our first choice for clinically
occult hernias, but in its absence echography has a
good rate of diagnosis too. If any diagnostic incerti-
tude still persists, MRI scan should be taken into
account too [35].

What are the main risk factors for inguinal 
hernia?

Do efficient prevention measures exist?

Although technical literature cites a large 
number of factors with a role in inguinal hernia
emergence (or relapse), smoking is certainly one 
of the most frequently encountered [36] [37]. Abnor-
mal collagen metabolism (including familial 
inherited varieties), known aortic aneurysms [38] or
postnatal persistence of the vaginal process [36] [39]
are also accepted and proven risk factors, as is the
presence of COPD in adults (inductive of chronic
cough syndrome) [40].

Prostatism, constipation and hard physical labor
still offer material for controversies concerning their
role in inducing inguinal hernias in the adult patient
[40] [41]. 

Ascites and peritoneal dialysis increase both the
risk of occurrence and that of relapse for inguinal
hernias [42] [43] [44]. Radical retro-pubic urological
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interventions can produce inguinal hernias in 7-21%
of cases; all the more reason for the urologist to 
seriously evaluate the prophylaxis of any such
pathology [45] [46] [47] [48] [49].

Prevention wise, the only proven protective 
factors for inguinal hernia prophylaxis are giving up
the habit of smoking, as well as avoiding strenuous
and hard physical labor for extended periods of
time. Other factors proven to elicit relapse are: 
type of surgical technique, type of hernia with 
significantly higher risk for direct hernias), and any
relapse of the hernia itself.

What is the best surgical treatment technique,
taking into consideration both the hernia type

and the patient?

Regardless of the chosen method, surgical treat-
ment objectives are still the same; hernia sac dissec-
tion, reduction of sac contents and resection/reduc-
tion of the sac itself, and strengthening the fascia
defect of the posterior wall of the inguinal canal by
using alloplastic material. The final aim of any
method is a decrease in relapse percentage and a
diminution of postoperative chronic pain syndrome.

Theoretically, the Lichtenstein method places the
alloplastic material on the wrong side of the parietal
defect, and affixing the mesh behind the parietal (pre-
peritoneal) defect would be the only way of ensuring
that intraabdominal pressure keeps it in the correct
required position, even when unfixed (as stated by
Laplace’s physical law). If we add the advantages of
minimally invasive surgery to these considerations,
one can already sketch the ideal type of operation. In
reality, other factors, such as patient type, risk of
relapse and / or complications, postoperative rehabili-
tation, patient satisfaction, method reproducibility
and – last but not least - costs for both hospital and
society should also be taken into account.

At present the Shouldice technique is unani-
mously accepted as the best tissue technique [50],
while the mesh technique Lichtenstein proposed
in 1984 is the best evaluated method from a statis-
tical perspective and also the most frequent choice
for open surgery treatment of inguinal hernias,
with a fast learning curve (under twenty cases), low
morbidity, feasible in one-day surgery using local
anesthetic, and  - more importantly - with a long-
term relapse rate of under 4% [51] [52].

With or without mesh?

This is a seldom asked question for the surgeon,

since an analysis of studies dating from 2002-2003
has shown the neat advantages of mesh operations
upon tissue interventions, both in relapse percent-
ages and the occurrence of chronic postoperative
pain (with the Shouldice technique being analyzed
separately) [53] [54] [55]. A study of Shouldice 
technique vs. laparoscopic surgery, published by 
Bittner et al in the British Journal of Surgery, 2005,
has conclusively proven that there are no significant
differences in relapse percentages when using any of
the technical procedures, but the incidence of post-
operative pain is higher in the tissue technique
(5.4% vs. 2.2%, p<0.00007) [53]. On the other hand,
three randomized studies comparing the Shouldice
and Lichtenstein techniques (tissue vs. mesh) found
higher relapse rates for tissue procedures. [56] [57]
[58].

Open-approach or laparoscopic mesh?

This is the great question, and the point of origin
for important controversies and debates of the 
present.

Literature offers a large data field, including two
meta-analyses of randomized studies published in
2005 and comparing different mesh techniques, both
open (Lichtenstein) and endoscopic (TAPP and
TEP); with obvious advantages for minimally inva-
sive methods, through lower incidence of wound
infection and hematomas, decreased incidence of
chronic pain and hence a faster reintegration into
everyday routines (about 6 days), but also a small
decrease in the duration of hospitalization for a
comparable relapse rate [59].  Any drawbacks of
laparoscopic procedures, described by the same
meta-analysis performed by Memo MA et al, were
represented by a larger percentage of seldom occur-
ring complications of laparoscopic surgery (vascular
and visceral lesions - especially of the bladder) most
of them being described for TAPP techniques
(0.65% vs. 0-0.17% for both TEP and open proce-
dures).

Shorter intervention time (between 8 and 13
minutes/operation), lower incidence of seromas and
an equal rate of relapse were arguments in favor of
Lichtenstein’s technique [60]. 

Another meta-analysis including all studies made
between 2002-2008 with a follow-up rate of more
than 48 months, and analyzing relapse rate and the
occurrence of chronic postoperative pain showed
Lichtenstein’s technique to have a minimal advan-
tage upon the laparoscopic method as regards
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relapse quotients (OR 1.16, 95% CI: 0.63-2.16) but
also a minimally significant positive trend towards
the apparition of chronic severe postoperative pain
syndrome (OR 0.48, 95% CI: 0.11-2.06).

Thus, the best method for mesh treatment of
inguinal hernia still remains a controversy, mainly
because of debates linked to relapse and chronic
postoperative pain syndrome. It is also true that
traveling along the learning curve (estimated at 50
cases for laparoscopic surgery) significantly reduces
the relapse rate. One can also note the fact that the
occurrence of relapse is higher in studies where
meshes with dimensions of 7-8/12 cm were used,
instead of the recommended 10/15 cm standard [60]
[61].

In relapsing inguinal hernias laparoscopic access
after an initial anterior approach or open access
after an initial laparoscopic approach both seem to
offer obvious advantages, since they can use a still
intact dissection plan for treating the relapse. In a
2006 study by Dedemadi et al comparing TEP vs.
TAPP vs. Lichtenstein approaches in the treatment
of relapsed inguinal hernia after an initial anterior
approach, endoscopic approach showed less peri-
operative complications, less postoperative pain,
lowered need for analgesics and faster social 
reinsertion [62].

The Lichtenstein technique remains unanimously
accepted in large inguinal- scrotal hernias, after 
pelvis surgery, after pelvis radiotherapy, or whenever
general anesthesia is contraindicated.

Is the risk of relapse after tissue method 
higher in women than in men?

Is there need for a different strategy in
approaching inguinal hernias in women?

8-9% of inguinal hernia operations are per-
formed on female patients, and an analysis of sever-
al studies shows that the rate of relapse in women
operated using a tissue technique is between 2-13%
[63] [64] [65] [66]. 

Epidemiological studies also seem to suggest that
the rate of re-intervention is higher in women, with
no discernible differences between tissue and open
mesh operations [67] [68]; in approximately 40% of
cases a femoral hernia is also diagnosed, without
being able to tell whether it had already been pre-
sent and undiagnosed at the moment the initial
intervention was performed, or appeared after the
operative maneuver. 

The increased frequency of femoral hernias after

the surgical cure of the initial inguinal hernia 
represents a clear argument in favor of choosing a
laparoscopic technique in women, as it is able to
cover simultaneously both the inguinal and the
femoral orifices, or in other words the whole
myopectineal Fruchaud region - and not just the
posterior wall of the inguinal canal.

What is the most suitable type of mesh 
for inguinal hernias? 

Do mesh-relates specific complications 
really exist?

At present we can be certain that the use of 
alloplastic material dramatically decreases the risk
of relapse in inguinal hernia, regardless of its place-
ment, and that its presence seems to reduce and not
amplify chronic postoperative pain syndrome [69].
The European Herniology Society (EHS) recom-
mends (with A-degree priority) the use of non-
resorbable mesh or composite mesh with non-
resorbable components.

Many types of non-resorbable meshes are 
available now, differing by: polymer type and inter-
spersion, pore dimension, elasticity, weight and 
surface –, their use generating either non- specific
complications (such as pain, infection or relapse) or
specific ones (contraction, migration, dislocation or
intestinal fistulae). The use of mono-filament
polypropylene mesh is recommended for open
surgery in order to minimize the risk of mesh colo-
nization in case of infection [70].

Low-weight mesh with high porosity (>1000
microns) and oligofilamentary mesh incur less evo-
lutionary shrinkage, produce weaker inflammatory
reactions and reduced fibrosis, which makes them
more easily incorporable, with diminished discom-
fort and smaller percentage of “foreign body” symp-
toms in open surgery, but with a possibly higher risk
of relapse – especially for larger hernias and/if 
hernias which were not accurately fixed [71] [72] [73]
[74] [75] [76] [77] [78] 79] [80] [81].

What is the safety and efficiency of one- day
surgery in inguinal hernias?

First used for inguinal hernia treatment in 1955,
with obvious advantages (faster patient mobiliza-
tion, lowered costs and better patient compliance)
the technique was confirmed in the late seventies by
both randomized and prospective studies and
accepted as being sure, efficient and 56% cheaper
than hospital admission [82] [83] [84] [85] [86] [87].
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What is more, an ample Danish study showed that
readmission rate for this type of surgery is 0.8%, and
that although the Lichtenstein technique in combi-
nation with local anesthesia seems to be the most
suitable procedure for this type of surgery, other
types of operations and anesthetic techniques can be
successfully practiced, with the notable exception of
Stoppa's technique [88] [89]. 

Initially this type of surgery was preferentially
performed on younger non-obese patients with ASA
I-II scores and an estimated operation time of under
one hour; nowadays surgical criteria have become
more lax, any patient able to benefit from proper at-
home postoperative care being eligible; one cannot
minimize the importance of the anesthetist's role in
patient admission and selection [90] [91] [92].

These reasons, amongst others, explain the
increasing global trend in the number of patients
operated under one-day surgery techniques, with
local differences largely due to different healthcare
systems. Between 2003-2004, around 35% of opera-
tions performed in Holland and 35% in Spain were
of this type, whereas in Sweden the percentage was
around 75% [54] [93].

Is routine antibioprophylaxis a necessity?

Judging from the point of view of one-day surgery
followed by home care, one could be tempted to
answer affirmatively. The risk of postoperative infec-
tion, either with or without mesh, is around 0- 14.4%
in prospective studies delineating an incidence of
4.3% surgical wound infection for tissue methods
and 2.4% for mesh procedures [94] [95] [96] [97] [98]
[99] [100] [101] [102] [103] [104] [105] [106] [107. 

A meta-analysis using a group of 1,867 patients
undergoing tissue interventions for inguinal hernias
found a rate of infection of 2.88% for the antibiopro-
phylaxis group and 4.30% in the control group (OR
0.65, 95%CI: 0.35-1.21). The same type of meta-
analysis using this time a group of 3,006 patients
operated using mesh techniques found an infection
rate of 1.6% in the antibiotic- protected group and
3.1% in the control group, with no statistical 
significance (OR 0.59, 95%CI: 0.34-1.03), the EHS
recommendation in this case being abstention from
antibiotic prophylaxis for low-risk patients.

Is local anesthesia more satisfactory, safer and
more efficient than other types of anesthesia?

Should regional anesthesia be avoided? 

The most suitable type of anesthesia for inguinal

hernia operations should be simple and safe for both
surgeon and patient, cost efficient and with a low
morbidity rate, because anesthetic secondary effects
as well as increased hospital stay are frequently due
to anesthetic techniques. 

General anesthesia, with its use of modern short-
acting medication (with or without local anesthetic
potentiation) is considered safe for one-day surgery.
Problems may arise from an increased risk of respi-
ratory and cardiovascular complications, postopera-
tive nausea and emesis, but also from urinary tract
complications following central hypnotic effects of
anesthetic drugs, which can lead to increased dura-
tion of hospitalization [108]. 

Regional anesthesia can trigger acute urine
retention, although progress has been made by
introducing short- acting anesthetics or using an
association of spinal opioid and lower anesthetic
doses [97] [109] [110] [111]. 

The open surgery treatment of inguinal hernia is
almost always possible using local anesthetic tech-
niques [112] [113] [114] either through local tissue
infiltration, or by iliohipogastricus or ilioinguinal
nerve blocks – or even a combination of the two
approaches; efficiency depends upon the surgeon's
degree of training in anesthetic technique, but also
upon a gentle intraoperative manipulation of tissues
and organs [115] [116] [117] [118]. Young anxious
patients, obese patients and those with large
inguino-scrotal hernias or a suspicion of complicated
hernias are considered unsuitable for this type of
anesthetic technique. At present a number of 14 
randomized studies exist, comparing local and 
regional/general anesthesia [108] [109] [119] [120]
[121] [122] [123] [124] [125] [126] [127] [128] [129]
[130] but we found only one study analyzing general
vs. regional anesthesia. 

With the notable exception of one study [126],
the advantages of local anesthesia seem obvious; less
intense postoperative pain, less post-anesthetic com-
plications, easier spontaneous micturition, quicker
hospital discharge, faster postoperative recovery and
lowered costs.

Which operative technique has the shortest
recovery period?

Recovery period varies considerably, due to each
surgeon's postoperative recommendations and each
patient's personal level of activity [131]. 

Thus operative technique type is not the sole 
factor involved in an operated patient's recovery
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process; one can also consider postoperative algic
syndrome, associated co-morbidity and also local
cultural customs [132] [87] [54] [133] [134]. 

All tension -free, open or laparoscopic proce-
dures allow for faster postoperative recovery than
tissue techniques. As a mean, a patient operated
using mesh-techniques recovers 4 days earlier than a
comparable patient operated using a tissue- proce-
dure; and a patient operated using laparoscopy
recovers 7 days earlier than a comparable patient
operated using open surgical mesh techniques [53]
[54] [135] [136] [137] [138] [139] [140] [141] [142]
[143] [99]. 

In this sense, the EHS recommendation favors
laparoscopic surgery if one aims for fast postopera-
tive recovery times.

Should physical labor and sport be forbidden
postoperatively? 

This is an extremely pertinent question if one
takes into consideration differences in both local 
customs and healthcare systems. A prospective study
analyzing the relapse rate a year after surgery by com-
paring two types of postoperative recommendations
regarding physical effort (starting hard physical labor
after 3 weeks vs. 10 weeks) after surgical hernia cure
using tissue procedures, showed this had no influence
whatsoever upon the relapse rate [144]. More, in the
case of patients operated using Lichtenstein's 
technique under local anesthetic a recommendation
of limited hard physical labor for 3 weeks postopera-
tively was issued, but it was noted that 75% of them
restarted their current daily routines after 6 days and
resumed physical labor after another 6 days [145]. 

Concerning motor vehicle driving, recommenda-
tions vary considerably, studies showing that 7 days
postoperatively the driving reaction time was normal
in 82% of patients who underwent laparoscopic
surgery, 64% of patients operated using Lichten-
stein's technique, and 33% of patients upon which a
tissue method operation was performed [146].

CONCLUSIONS 

The data presented above offer more or less con-
troversial answers to some of the multiple problems
linked to inguinal hernia treatment, regardless of the
technique a surgeon might choose. Starting from
these data, the European Herniology Society (EHS)
elaborated a “Guide for the treatment of inguinal
hernia in adults” which, from the perspective of 

surgical techniques, recommends alloplastic material
interventions using either the Lichtenstein or laparos-
copic techniques; and for relapsed hernias, a surgical
approach depending on the method already used in
the previous operation, favoring the yet- unused
approach. Special mention should be made, when
using a laparoscopic method, for the use of TEP
rather than TAPP. 

With the exception of both Lichtenstein's 
technique and laparoscopic methods, none of the
alternative surgical methods using alloplastic 
materials benefits at present from sufficient statistical
data enabling us to choose one rather than another.
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