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Abstract

Background: Inguind hernia repair is the most frequently
performed operation in general surgery. However, the question
about the most appropriate technique till confuses the com-
munity of surgeons. The standard method for inguinal hernia
repair had changed little over a hundred years until the
introduction of synthetic mesh. This mesh can be placed by
either using an open approach or by using a minimal access
laparoscopic technique.

Aim of Work: The purpose of this review was to compare
laparoscopic techniques with open mesh technique for inguina
herniarepair.

Material and Methods: All published randomized and
non randomized controlled trial, meta-anaysis, case-control
trial & NICE guidelines comparing laparoscopic inguinal
hernia repair with open inguinal hernia repair were eligible
for inclusion. All published trials between 1994 to 2019. Trias
were included only published in English. All data collected
in 2018 to 2020. Participants were adults diagnosed with
inguina hernia either males or females. The following data
items were sought for al trials. Duration of operation (min),
vascular injury, viscerd injury, length of hospital stay (days),
time to return to usua activities (days), time to return to work (
days), post-operative pain, chronic persisting inguina pain (
defined as inguinal pain of any severity as near 12 months
after the operation as possible provided this was at least
after 3 months), hernia recurrence, cost effectiveness,
learningcurve, quality of life.

Results: Overall, recurrence rates were higher among
patients whose hernias were repaired by the laparoscopic
technique (3.6%) compared to open group (1.9%) (p<0.001).
In five studies concerning the treatment of recurrent hernias,
the recurrence rate varies between 0.4% and 8.3% for lapar-
oscopic techniques and between 1% and 15.6% for the Lich-
tengtein procedure. However, the recurrence rate differs greetly
between hospitals and individual surgeons, especially for
those that perform laparoscopic procedures. For those that
have passed an educationa program with specific regard to
laparoscopy, the recurrence rate is low. Open mesh repair i<
economical, easy to teach and learn without any steep
learning
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curve. Open hernia repair does not need any specialized
training and results are same in both specialist and non-
specialist center. Open hernia repair does not carry any risk
of serious visceral or bowel injuries.

Conclusion: Laparoscopic hernia repair is more costly;
difficult to learn with a steep learning curve, our results
provide evidence that after a laparoscopic repair return to
usud activity is faster and perddting pain is reduced. However,
operation times are longer and there appears to be a higher
rate of serious complication rate in respect of viscera and
vascular injuries. The complication rate reduces as the surgeons
become more experienced in this procedure comparable with
that of open repair. Laparoscopic repair is associated with
less post-operative morbidity and faster recovery and satis-
faction as documented by less post-operative pain, earlier
mobilization and discharge from the hospital, as well as early
return to work.
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I ntroduction

A HERNIA is defined as a protrusion or projection (
prolapse) of an organ through the wall of the
cavity where it is normally contained. There are
many types of hernia, mostly classified according
to the physica location, with the abdomina wall
being the most susceptible site. Specificdly, reports
show that the most frequently seen hernia is the
inguinal hernia (70-75% of cases), followed by
femora (6-17%) and umbilica (3-8.5%) hernias.
Hernias are also found in other sites such as the
ventral or epigastric hernia, located between the
chest cavity and the umbilicus [1].

Hernias can be uncomfortable and are some-
times accompanied by severe pain, which worsens
during bowel movements, urination, heavy lifting,
or straining. Occasionally, a hernia can become
strangulated, which occurs when the protruding
tissue swells and becomes incarcerated. Strangu-
lation will interrupt blood supply and can lead to
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infection, necrosis, and potentialy life-threatening
conditions [2,3].

Hernia formation is a multifactorial process
involving endogenous factors induding age, gender,
anatomic variations, and inheritance and exogenous
factors such as smoking, comorbidity, and surgical
factors. However, these factors done do not explain
why some develop abdominal wall hernias [4].

Already in 1924, the anatomist Sir Arthur Keith
proposed that surgeons should try to perceive
tendons and fascia as living structures in order to
understand the hernia disease properly. Research
on synthesis and breakdown of connective tissue
in relation to pathophysiological mechanisms of
hernia formation is important to comprehend
herniogenesis and to select a proper treatment
strategy for the individual patient [5].

Some patients seem to be especialy susceptible
to hernia development [6]. Patients operated on for
abdominal aortic aneurysms have a higher risk of
developing an incisional hernia postoperatively as
opposed to patients operated on for aortoiliac
occlusive disease [7]. Patients with rare connective
tissue disorders such as Marfan's syndrome and
Ehlers-Danlos syndrome have an earlier onset
and a higher risk of hernia development. Further,
patients with direct inguinal, bilateral inguinal,
or recurrent inguinal hernia are at higher risk of
ventral hernia formation, suggesting a systemic
predisposition to herniaformation [5].

Emerging evidence suggests that inguinal her-
nias represent an inherited disease; however the
inheritance pattern remains to be clarified. There
is increased risk of developing an inguina
hernig, if a first-degree relative has a history of
inguinal herniarepair [8].

Studies on the morphology of the fascial tissue
surrounding inguinal hernias found lower total
collagen content in patients with inguinal hernias
compared with individuas without inguind hernia.
Furthermore, the fascial collagen architecture ap-
pears altered as described histologicaly by an
uneven distribution of collagen fibers, thinner
collagen fibers, inflammation, and degeneration
of muscle fibers. The collagen quality seems to be
more important than the collagen quantity. In fascia
from hernia patients, there is less type | collagen
relative to type 111 collagen resulting in a decreased
type | to Il collagen ratio and thinner collagen
fibers with less tensile strength. These alterations
are adso present at the mRNA level suggesting that
the problem appears during collagen synthesis. A
decreased type | to 111 collagen ratio is also present
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in skin biopsies from hernia patients, suggesting
that the connective tissue alterations are systemic
[9.10].

The reason for the altered collagen quality and
the decreased type | to Il ratio remains to be
clarified. It has been suggested that dtered activity
levels of the enzymes involved in the collagen
synthesis and maturation process may play a role.
Decreased activity of lysyloxidase results in de-
creased crosslinking of collagen fibrils, which is
essential for collagen strength and stability. In
addition, recent studies found systemically de-
creased turnover of type V collagen both in patients
with inguind hernia and in patients with incisona
hernia. Type V collagen is necessary for initiation
of collagen fibril formation, and decreased levels
of type V collagen may thereby impair the collagen
synthesis[11,12].

Overal, the collagen aterations found in pa-
tients with inguinal hernias are more pronounced
in patients with direct hernias as opposed to patients
with indirect hernias, suggesting that an imbalance
in collagen turnover is especialy important in the
formation of direct hernias [13].

Aim of the work:

The purpose of this review was to compare
laparoscopic techniques with open mesh technique
for inguinal herniarepair.

Material and M ethods

Criteriafor considering studiesfor thisreview:
Types of studies:

All published randomized and non randomized
controlled trial, meta-analysis, case-control trial
& NICE guidelines comparing laparoscopic in-
guinal hernia repair with open inguinal hernia
repair were eligible for inclusion. Trials were
included only published in English.

Types of participants:
Participants were adults diagnosed with inguind
hernia either males or females.

Types of interventions;

Methods of surgical repair of inguinal hernia:

A- Laparoscopic inguina hernioplasty using mesh |
including the TransAbdomina Pre-Peritonesl

technique (TAPP) and the Totdly Extra Perito-
neal technique (TEP)].

B- Open mesh repair using tension free hernio-
plasty.
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Types of outcome measures:

The following data items were sought for all
tridls. Duration of operation (min), vascular injury,
visceral injury, length of hospital stay (days), time
to return to usual activities (days), time to return
to work (days), post-operative pain, chronic per-
sisting inguinal pain (defined as inguinal pain of
any severity as near 12 months after the operation
as possible provided this was at least after 3
months), hernia recurrence, cost effectiveness,
learning curve, quality of life.

Search strategy for identification of studies:

We have been conducted electronic searches
in PubMed, Google Scholar and the Cochrane
Centra Controlled Trials Registry to identify rel-
evant articles. For this review, the register was
searched using the terms. Inguinad hernia, laparoo-
scopic inguina hernia repair, Lichtenstein hernia
repair, TEP and TAPP techniques for laparoscopic
hernia, tention free hernioplasty”. Review articles
and bibliographies of each randomized controlled
tria identified have been searched for additional
references that may contain further randomized
controlled trials.

Methods of the review:
Locating and selecting studies:

Abdtracts of articles identified using the search
drategy above have been viewed, and articles that
appear to fulfill the inclusion criteria were
retrieved in full. Data on at leest one of the outcome
measures must be included in the sudy. Each article
identified was reviewed and categorized into one
of thefollowing groups.

Inclusion criteria:

* Published randomized and non randomized con-
trolled tria, metaranalysis & NICE guidelines
comparing laparoscopic inguina hernia repair
with open inguinal herniarepair.

 Studies with patient diagnosed as primary or
recurrent inguinal hernia.

Exclusion criteria:

e Studies which compare laparoscopic mesh repair
and open tissue repair, because there would be
superiority of lap mesh repair in the form of low
recurrence rate by virtue of placement of mesh.

¢ Studiesincluded patients with irreducible or
strangulated hernia.

« Studies which compare laparoscopic mesh repair
and open mesh repair in elderly.

* Studies which compare laparoscopic repair and
open repair in children.

165

Available literature has been analyzed with
regards to: Recurrence rate, complications, oper-
aing time, cogt effectiveness, post-operative pain,
length of hospital stay and return to work and
activity. When there was a doubt, a second reviewer
assessed the article and a consensus was reached.

Data extraction:

Data was independently extracted by two re-
viewers and cross-checked.

Results

There were 30 eligible trials included in this
review. All tridls were redricted to dective inguina
hernia repair. 12 included recurrent as well as
primary hernias, 5 were limited to primary hernias
only, 5 included recurrent hernias only, and these
details were not reported for eight studies. The
comparisons in the 30 trials were: TAPP versus
open in 9 trials, TEP versus open in 11 trials,
mixture of laparoscopic versus open in 10 trials.

Sudies comparing open to |aparoscopic repair
of inguinal hernia:

Table (1): Studies comparing operating time.

Operative time (min)

Studies

Open Laparoscopic
No. Mean No. Mean
e Murthy and 30 435 20 92.25
Ravdia, 2018
e Bringmanetad. 95 45 90 50
2003
e Anderssoneta., 87 59 81 81
2003
e PavanindraLd & 25 54 25 75.72
a., 2003

e Vidovicetal. 233 58.2 112 58.6
2007

« MRC Trid group, 453 43.3 462 58.4
1999

« Picchioetal., 52 339 53 49.6
1999

. G.L.Begtsetd., 37 56 42 79
1999

« Wrightetd., 1996 64 435 67 62.5

. Sokeretd., 1994 66 35 67 535
Total 1142 48.49+8.61 1019 °° ‘;3"51”
Independent t-test 33.342

p-vaue <0.001 (HS)

p-value >0.05: Non Significant (NS).
p-value <0.05: Significant (S).

p-value <0.01: Highly Significant (HS).
«: Independent t-test.
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Table (2): Studies comparing recurrence in laparoscopic versus open mesh repair.
Recurrence
Studi Open L aparoscopic 1 e p-
udies P apar P value value
No. No. (%) No. No. (%)
Ramsay et d., 2019 78445 1397 (1.8%) 10145 362(3.6%) 14747 <0.001
Myerset a., 2010 90 2(2.2%) 90 3 (B3 0206 0.650
McCormack K et d., 2003 3504 109(31%) 3138 86(2.7%) 0.796 0.372
Hallan et al., 2008 87 4 (4.6%) 81 3 (37) 0.084 0.772
NICE, 2004 2064 35 (1.7%) 2059 49(24%) 2.417 0.120
Neumayar, 2004 834 41 (4.9%) 862 87(10.1%) 1628 <0.001
Anderson, 2003 87 0 (0.0%) 81 2(25%) 2174 0.140
Douek M et a., 2003 120 3 (2.5%) 122 2(16%) 0.221 0.638
MRC Lap Groin HerniaTrid group, 1999 349 0 (0.0%) 362 7(19%) 6.816 0.009
Champauilt, 1997 49 1 (2%) 51 3(5.9%) 2.862 0.091
G.L. Beetset al., 1999 52 1(1.9%) 56 7(125%) 4.398 0.036
Dedemadiet al., 2006 32 2 (6.3%) 50 1(2.0%) 1.000 0.317
Demetrashvili et al., 2011 28 0 (0.0%) 24 0(0.0%) 0.000 1.000
Eklund et al., 2007 74 12(16.2%) 73 12 (16.4%) 0.001 0.975
Kouhiaet a., 2009 a7 3 (6.4%) 49 0 (0.0%) 3.229 0.072
Kumar et al., 1999 25 2 (8.0%) 25 1 (40%) 0.355 0.551
Total 85032 1612 (1.9%) 17268 625(36%) 206.109 <0.001
p-value >0.05: Non Significant (NS). p-value <0.01: Highly Significant (HS).
p-value <0.05: Significant (S). *: Chi-sguare test.
Table (3): Studies comparing complications between laparoscopic and open mesh repair of Inguinal Hernia
Complications
. . 1est P-
Studies Open Laparoscopic | value
No. No. (%) No. No. (%)
McCormack et a., 2003 5357 6(0.1%) 4813 15(03%) 4.904 0.027
Vidovic et al., 2007 233 1(0.4%) 112 2 (1.8%) 1615 0.204
Neumayar, 2004 994  1(0.1%) 989 10(1.0%) 7.450 0.006
MRC Lap Groin HerniaTrid group, 1999 453  6(1.3%) 462 25(54%) 11671 0.001
Total 7037 14(02%) 6376 52(0.8%) 25975 <0.001
p-value >0.05: Non Significant (NS). p-value <0.01: Highly Significant (HS).
p-value <0.05: Significant (S). *: Chi-sguare test.
Table (4): Studies comparing time to return to usud activities Table (5): Studies comparing time to return to work between
between laparoscopic and open mesh repair of laparoscopic and open mesh repair of Inguina
Inguina Hernia Hernia
To usua activities (days) Return to work (days)
Studies Open Laparoscopic Studies Open L aparoscopic
No. Mean + SD No. Mg%”i No. Men:tSD No. '\S"Sa”i
* Neumayar, 2004 994 5.0 989 4.0 e PavanindraLde 25 19.30+4.30 25 12.8+7.1
* Bringman 2003 86 7.0 84 50 d., 2003
. MRC Lep GronHemnia 276 14.0 314 10.0 e Anderson, 2003 81 11.00+¢800 75 § 986%)0
[;3323;’& 21993995 66 280 58 220 [ Jokered, 1994 39 28001000 40 o o
. Stoker et al.. 1904 72 70 73 30 . (13.9I§éBeetsetd., 16 23.00t124 16  13.00+8.2
e G.L.Bedset :’:i., 1999 29 i %'9.‘0’I A 33 21.0 11-95+2-
Total 153 u-u;unnu- 1551 10.83+8.61 Tota 161 20.33+7.17 156
Independent t-test ~11.781 Independent t-test —13.693
p-value <0.001 (HS) p-value <0.001 (HS)
p-value >0.05: Non Significant (NS). p-value >0.05: Non Significant (NS).

p-value <0.05: Significant (S).
p-value <0.01: Highly Significant (HS).
«: Independent t-test.

p-value <0.05: Significant (S).
p-value <0.01: Highly Significant (HS).
*: Independent t-test.
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Table (6): Studies comparing chronic persisting inguinal pain between |aparoscopic and open mesh repair

of Inguina Hernia

Chronic persisting pain

Studies o ' Test P
pen L gparoscopic value value
No.  No. (%) No.  No. (%)

Myerset a., 2010 90 9 (100%) 90 3(3.3%) 3.214 0.073
Hallan et al., 2008 81 11(13.6%) 73  6(8.2%) 1.124 0.289
M Douek et a., 2003 120 12 (10.0%) 122 2 (1.6%) 7.758 0.005
MRC Lap Groin HerniaTria group, 1999 362 133(36.7%) 394 113(28.7%) 5.583 0.018
Dedemadi et al., 2006 32 2 (63%) 50 2(4.0%) 0.213 0.644
Demetrashvili et al., 2011 28  12(42.9%) 24 4(16.7%) 4161 0.041
Eklundet &., 2007 74 1 (1.4%) 73 1(1.4%) 0.000 1.000
Kouhiaet a., 2009 47  13(27.7%) 49 4 (8.2%) 6.257 0.012
Total 834 193(231%) 875 135(154%) 16.379 <0.001
p-value >0.05: Non Significant (NS). *: Chi-square test.
p-value <0.05: Significant (S). «: Independent t-test.
p-value <0.01: Highly Significant (HS).

Table (7): Studies comparing Cost of |aparoscopic and open mesh repair of

Inguinal Hernia.
Studies Cost comparison
Open L aparoscopic

Jacobset d., 2008 117USD 237 USD 4757 USD 314 £

Anderson, 2003 4408 USD more pounds than open

MRC Trid group, 1999 7063 SEK

Jhoansson et al., 1999 417 SEK 74687 USD

Wellwood et d., 1998 ~ 41227USD 1239USD

Heikkine et al., 1998  782USD 716 USD

G.L.Begsetd., 1999 566 USD 850 £

Lawrenceet d., 1995 269 £

Table (8): Studies discussing learning curve of laparoscopic and open mesh repair of Inguinal Hernia

Sthdies

Learning curve

Open

Laparoscopic

» Maolaet < 100 Lichtenstein procedures performed by 4 trainees from three different institutions and compared them with

a., 2019

the same number of procedures performed by 3 senior surgeons from the same indtitutions. No differences about

biometrica features were found between the seven groups of patients. Anaysis showed that the trainees
achieve the learning curve after 37-42 procedures, reaching an operative time similar to that one of the senior

* Naumayar
etal.,
2004

surgeons.

 The recurrence rate associated with laparoscopic repair was greater than 10 percent for the 58 urgeons who
reported having performed 250 or fewer laparoscopic repairs in any category, whereas the recurrence rate was

less than 5 percent for the 20 surgeons who reported having performed more than 250 laparoscopic repairs (p
<0.001 for the comparison of this category to al other categories). For open repairs, there was no significant

difference in the rate of recurrence between the most experienced group of surgeons (those who had performed
mare than 250 renairQ) and 9 irnenne with lees exnerience

Discussion

Lgparoscopic inguina hernia repair takes longer
than open mesh repair (p<0.001). In technology
appraisal guidance 83 by National Institute for
clinical excellence, Sept. 2004, it was stated that
laparoscopic surgery was associated with a statis-
tically significant increase in operation time com-
pared with open methods of hernia repair. Meta:
analysis of 16 randomized control trials of Trans

Abdominal Pre Peritoneal (TAPP) repair demon-
drated on overal increase of 13.33 minutes com-
pared with open repair. Meta-analysis of eight
randomized control trial of Trans Extra-Peritonea (
TEP) repair demonstrated an overall increase of 7.
89 minutes compared with open repair [14].

Memon and colleagues reviewed the data from
29 published randomized clinical trials and con-
cluded that patients who underwent | aparoscopic



168

repair of inguinal hernia took longer time for
surgery [15]. In a Bringman trial operating time
was found to be 5 minutes shorter in open mesh
repair in comparison to laparoscopic group [16].

In a non-randomized comparative study by
Murthy and Ravalia, the mean operating time in
lgparoscopic group was 92.25 minutes while in the
open repair group was 43.5minutes, which is sig-
nificantly supplementary (p<0.05) [17].

With regard to operation length, most evidence
in the literature points to a shorter operation dura
tion with open repair [18]. The 2003 Cochrane
Database Systematic Review demonstrated that
the duration of operation was longer in the lapar-
oscopic groups [19]. A meta-analyss in the British
Journal of Surgery described a similar increase of
15.2min with laparoscopic inguina hernia repair [
15]. The difference in the duration of the operation
can be partly attributed to operative complications,
which athough uncommon for both methods, were
more frequent in the laparoscopic group for viscera
and vascular injuries [20].

Overadll, recurrence rates were higher among
patients whose hernias were repaired by the lapar-
oscopic technique (3.6%) compared to open group (
1.9%) (p<0.001).

An ideal approach to hernia repairs should
have a low recurrence rate [14]. The frequency of
hernia recurrence depends on a number of factors
including the type of hernia repair initialy
performed, the co-morbidities of the patient and
the length of time from the original herniarepair |
19].

The largest reviews of inguina hernia repairs
suggest no apparent difference in recurrence be-
tween laparoscopic and open mesh methods of
herniarepair [20].

Kavic in his critical review, (2013), reported a
separate meta-analysis published in the British
Journa of Surgery in 2000 reported similar findings
in that overall recurrences did not differ between
the laparoscopic and open groups [19].

There is, however, some evidence in the litera-
ture demonstrating increased recurrences with
laparoscopic repair. In 2004, Neumayer et al.,
found in a randomized, controlled study that lapar-
oscopic repair resulted in significantly more recur-
rences at 2 years (10.1% vs. 4.9%) and was asso-
ciated with more complications (39% vs. 33.4%)
including more life-threatening complications (
119 vs 0190 211
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In 2019a cohort study in Scotland by Ramsay
and his colleagues on 88,590 patients, there were
10,145 LHR and 78,445 OHR. Recurrent operations
wererequired in 1397 (1.8%) OHR and 362 (3.6%0)
[22].

There may be a component of experience in-
volved, as surgeons who have performed a high
volume of hernia operations appear to have better
results. In another study published in the Lancet,
al seven hernia recurrences occurred in the lapar-
oscopic group while there were no recurrences in
the open repair group (1.9% vs. 0.0%, p=0.017)
[19].

In addition, a 2003 meta-anaysis comparing
lagparoscopic and open repair demonstrated a trend
toward more short-term recurrences with laparo-
scopic repair athough the results were not statis-
tically significant [15].

When treating recurrent hernias, there may
be a difference. In one review, laparoscopic repair
of inguind hernias was found to have a smilar
recurrence to open repair (10.0% vs. 14.1%).
Thus, dthough there is no dear consensus in the
literature, there may be a margina benefit in terms
of recurrence for open versus laparoscopic
surgery [19].

Recurrence rates were higher among patients
whose hernias were repaired by the laparoscopic
technique. There was significant interaction be-
tween the surgica gpproach and the type of hernia (
primary or recurrent). Recurrence rates were
significantly higher after laparoscopic repair of
primary hernias than after open repair of primary
hernias, but recurrence rates associated with the
two techniques were similar for the repair of re-
current hernias [21].

In five studies concerning the treatment of
recurrent hernias, the recurrence rate varies between
0.4% and 8.3% for laparoscopic techniques and
between 1 % and 15.6% for the Lichtenstein pro-
cedure. However, the recurrence rate differs grestly
between hospitals and individual surgeons, espe-
ciadly for those that perform laparoscopic proce-
dures. For those that have passed an educationa
program with specific regard to laparoscopy, the
recurrence rateislow.

Vae et al., concluded in 2004 involving 2164
patients in 14 centers in USA measured recurrence
of hernia at two years as the primary outcome.
Recurrence was found to be 10.1% in the laparo-
scopic group and 4.1% for open group in the repair

nf nrimans inniiinal harniac hi it ratoe nf roact irroneca
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were smilar in two groups after repair of recurrent
hernias (10% and 14.1% respectively) [23].

MRC laparoscopic herniatrial group found 1.
9% recurrence rate in laparoscopic group and
Zero percent recurrence rates in open group at one
year this was reported in the study of Jainet al., [
14], this study involved 928 patients with inguinal
hernias from 26 hospitalsin UK and Ireland [14].

Also, in the study of Champault et al., [24]
found recurrence rate of 6% in laparoscopic group
versus 2% in open group in a series of 100 patients
in arandomized trial.

Incidence of complications is significantly
higher in laparoscopic group (0.8%) versus (0.2%)
in open group (p<0.001). Incidence of vascular
and visceral injuries was found to be higher after
laparoscopic repair (0.79% after lap repair versus
0% after open repair in NICE paper). IN MRC
hernia trial group, all serious complications oc-
curred in the laparoscopic group. In Vale tria, (
2004), complication rate was 39.1% in lap group
including 2 deaths but 33.4% in open group [23].

In an extensive review by Cochrane group in
conjunction with European Herniartrialist group [
21], found serious vascular and visceral injuries
more often in laparoscopic group (viscerd injuries 8:
2315 and vascular injuries 7:2498). A higher rate of
post-operative urinary retention was found in the
TEP group (6.3%) than in the open group (1.
7%). This complication was successfully managed
by urinary catheterization during the night.

In a randomized controlled trial by Vidovic and
his colleagues in a meta-analysis by Schmidt et
a., in 2005 involving 34 trials the incidence of
urinary bladder injuries in laparoscopic repairs
was significantly higher at 0.1% versus zero after
open mesh repairs. Also, the overall incidence of
vascular injury during laparoscopic repairs was 0.
09% as against no reported cases during open
operations [25].

Post-operative pain is another important out-
come to consider when choosing between laparo-
scopic and open repair of inguinal hernias. Most
of studies used the visual analogue scale (VAS)
for pain measurement. The VAS is a draight line,
usualy 100mm in length, with the left end of the
line representing no pain and the right end of the
line representing the worst pain. Patients are asked
to mark on the line where they think their pain is.
The VAS is thought to be more sengtive than using
categorical ratings.
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Laparoscopic repair has been associated with
less pogt-operative pain than open repair. A 2003
Cochrane Database Systematic Review demonstrat-
ed less persisting pain, and less persisting numbness
in the laparoscopic groups. Similarly, another metar
anadysis study from the EU Hernia Tridists Col-
laboration reported decreased post-operative pain
with the employment of |aparoscopic methods [20].

Post-operative pain was found to be less in
laparoscopic hernia repair group across the board.
Vae and his colleagues in their study did not find
any difference in post-operative pain after 14 days|
23]. Stoker et al., found less post-operative pain
for the first 4 hours after open hernia repair prob-
ably due to effect of local anesthesia [14]. The
proportion of patients with reported testicular pain
was higher in the TEP group (p=.003) in a study
reported by Hallan and his coworkers in a rand-
omized control trial comparing TEP with open
mesh inguinal repair [26].

In a randomized controlled study by Pawanindra
La and his colleagues found that the TEP repair
was significantly less painful than the open repair
at 12h and 24h: 2.64+1.4 and 1.76x1.4
versus 3.52+1.7 and 2.74+1.5, respectively.
The Visual Analog Scale (VAS) pain score at 48h
and 72h in TEP group were less than in the open
group (p= 0.06). On day 7, there was no significant
difference in VAS score between the two groups:
0.36+0.75 versus 0.60+0.95. The mean analgesic
intake in the TEP group was significantly less
than in theopen group [27].

The post-operative pain can further be reduced
with the help of newer analgesic techniques like
TAPP block, peri-porta infiltration of bupivacaine
and advances in fixation devices like glue and sdif-
retaining meshes [17].

There was marked heterogeneity in length of
hospital stay, with greater differences in mean Stay
between different hospitds than there were between
laparoscopic and open repairs in the same hospital.
In respect of between trial group differences, the
trials tended to show either no difference or a clear
difference, sometimes in exact days. This suggests
that the overal finding of shorter stay after |apar-
oscopic repair reflects hospital policy rather
thanatrue effect of the repair [20].

In Murthy study, the mean post-operative hos-
pital stay was 2.6 days for laparoscopic hernia
repair group, whereas it was 6.1 days for Open
Lichtengtein's repair. Hence the mean post-operdtive
hospitd stay was significantly less in laparoscopic
repair than open herniarepair with p<0.0001 which
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was extremely significant. So, from this study it
can be concluded that |aparoscopic hernia repair
is associated with less post-operative hospital stay
and better comfort than open herniarepair [17].

On the other hand, post-operative pain is an
important determinant of hospital stay and return
to work. The mean post-operative hospital stay
after TEP repair was 1.48 days (range, 1-2 days).
All the patients who underwent TEP repair were
fit for discharge within 24h. The mean hospital
stay after open repair was 1.40 days (range, 1-2
days). There was no significant difference in hos-
pital stay between the two groups [27].

Another variable that is used as a primary
outcome in numerous studies comparing laparo-
scopic and open techniques is return to normal
activities and work. There is a general consensus
in the literature that patients who undergo laparo-
scopic inguina hernia repair return to work and
normal activities more rapidly than those who
undergo open repair [28].

However, there was evidence of statistical het-
erogendty and this is likely to be due to differences
between trials in: Post-operative advice, definition
of usud activity (e.g work, walking, sport), existing
co-morbidity, and local cultures. Majority of pa
tients are able to perform norma activities at one
week whether after open or laparoscopic surgery.
Data regarding time to return to activity are rather
subjective. Time to return to daily activities was
found to be one day shorter for laparoscopic group
than those undergoing open repair of herniain Vae
and his colleagues study [14].

The time to the resumption of sexual activity
was similar in the two groups (median time, 14
days in the laparoscopic group and 14 days in the
open group). More patients in the laparoscopic
group than in the open group were able to perform
specific activities (e.g., climbing stairs and engaging
in vigorous activities, such as shoveling or weight
lifting) at two weeks [21].

Type of employment or profession, to which
patient is returning will influence how long he
needs to be away from work. Patient who is doing
desk job in office will return to work earlier than
a patient with a job that entails heavy lifting. Some
patients will be getting paid sick leave, so they
will have less incentive to go back to work early.

Liem et d., reported that patients who under-
went laparoscopic repair resumed normal daily
activity 4 days earlier (6 daysvs. 10 days; p< 0.
001), returned to work 7 days earlier (14 days
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vs. 21 days, p<0.001) and resumed athletic activities
12 days earlier (24 days vs. 36 days, p<0.00 1) than
those who had open repair. Thus, individual con-
Sderation of a patient's work situation can play a
role in the decision for laparoscopic or open in-
guinal herniarepair [19].

In the study of Pawanindra Lal and his col-
leagues the mean time until return to work was
significantly earlier in the TEP group (12.8+7.1
days) than in the open group (19.3+4.3; p<O0.
001)

[27].

According to Technology appraisal guidance
Published in 2004, there were fewer cases of per-
sdent pain a 1 year post-operation after laparo-
scopic repair, compared with open repair, in both
TAPP and TEP studies.

A meta-analysis published in the British Journd
of Surgery in 2010 used chronic pain as a primary
outcome and found no significant difference be-
tween the laparoscopic and open cohorts [29].
However, these results differ from many other
reports including the 2003 Cochrane Database
Systematic Review, which reported less persisting
pain in the laparoscopic groups [19]. Smilar results
were reported by Eklund et d., in 2010, a compar-
ison of open and laparoscopic repair found that 5
years post-operatively, 1.9% of patients who had
undergone laparoscopic repair continued to report
moderate or severe pain compared with 3.5% of
those in the open repair group [30].

Bignell and his colleagues reported a smilar
higher incidence in chronic groin pain in open
versus laparoscopic inguina hernia repair. How-
ever, the decrease in chronic groin pain with lapar-
oscopic repair reported in this sudy did not trandate
into a significant improvement in the quality of
life[31].

In 2004, a paper by NICE concluded that lapar-
oscopic inguinal repairs was associated with an
increased cost of between 100-400 sterling pounds
per procedure. Open pre-peritoneal method was
found to be most cost effective method of open
repair. Hospital stay was shortest with this method
of repair. Laparoscopic hernia repair in UK has
additional cost of 300 pounds over open repair,
because of more operating time, time in hospital
and use of gpecidized equipments and obligatory
need for general anaesthesia. The argument that
the additional cost of lap hernia is offset by can
earlier return of activity has been questioned [14].

Another analysis concluded that laparoscopic

ronair \wac nnt ~rnct offortivia in tarme nf ~nct Nar
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recurrence avoided. In a study by Jacobs which
compared institutional costs in laparoscopic TEF
versus open repair of inguinal hernia, procedure
related cost to the hospital was found to be higher
for lgparoscopic repair in comparison to open repair
but still laparoscopic repair was economical to
hospital because of higher rate of reimbursement
for laparoscopic repair by insurance companies
[32].

Laparoscopic inguinal hernia repair is a more
complex procedure with a steeper learning curve
than open repair. It requires different skills and a
familiarity with preperitoneal anatomy. Two large
series concluded that 250-300 cases are required
to achieve expertise. Jacobs in his study suggested
that laparoscopic hernia repair should only be
carried out in specidist centers [32]. All most dl
studies have concluded that laparoscopic hernia
repair should be carried out by a surgeon who has
aspecialized training in performing this procedure [
14].

Quality of life measured in terms of post-
operative pain, quick return to normal activity
physica role, generd hedth & emotiona role was
found to be significantly better in TEP repair in
comparison to open mesh repair in the published
randomized control trial by Myerset a., [33].

In De Jonge et al., review of the literature
published in 2008 this study reviews the existing
literature examining chronic pain and Health-
Rdated Qudlity of Life (HRQL) outcomes in hernia
repair. The mgjority of studies used the Visual
Analogue Scale (VAS) for pain measurement and
the Medical Outcomes Study Short-Form 36 (SF-
36) for the measurement of HRQL and concluded
that the HRQL domains most often affected by
pain (socia functioning/mental hedth). The prev-
alence of chronic pain and discomfort following
IHR vary widely between studies. Thisis probably
areflection of the range of methods used for meas-
uring pain, many of which do not have established
psychometric properties. And that review suggests
that a proportion of patients experience chronic
pain and discomfort, which has a significant impact
on HRQL. However, the current instruments used
in the evaluation of chronic pain after IHR are not
comparable and standardization is required [34].

The SF-36 quedtionnaire is a standardized pro-
cedure for the assessment of health-related quality
of life developed from the RAND Corporation
Medical Outcomes Study (RAND Health, Santa
Monica, CA, USA) which analyzes 8 domains of
quality of life: Body function, satisfaction of body
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and emoationa roles, socid function, pain, psycho-
logical status, vitality as well as individua percep-
tion of the patient's global health.

Till date no clear cut scientific data is there in
published literature which reflects incidence /
etiology of sexua dysfunction after groin hernia
surgery. However in some of the patients it may
be purely psychic or due to chronic inguinodynis
they may experience some difficulty in sexual
intercourse [14].

In the retrospective study included 216 patients
operated for inguina hernia in 2006 using tension
free mesh repair procedures. Lichtenstein or lapar-
oscopy (TAPP) procedure, the quality of life anal-
ysis of the operated patients, using short form
questionnaire (SF-36) There were no datiticaly
significant differences between the patients oper-
ated with Lichtenstein's procedure and the patients
operated with laparoscopic procedure (TAPP) in
any of eight categories anayzed with SF-36 ques-
tionnaire. The results were dightly better for lapar-
oscopy. These patients had better physical func-
tioning, less post-operative fatigue and loss of
energy, less pain and better general health but
without satistically significant  differences
compareto Lichtenstein's repair [35].

Conclusion:

Laparoscopic hernia repair is more costly;
difficult to learn with a steep learning curve, our
results provide evidence that after a laparoscopic
repair return to usud activity is fager and pergsting
pain is reduced. However, operation times are
longer and there appears to be a higher rate of
serious complication rate in respect of visceral and
vascular injuries. The complication rate reduces
as the surgeons become more experienced in this
procedure comparable with that of open repair.
Laparoscopic repair is associated with less post-
operative morbidity and faster recovery and satis-
faction as documented by less post-operative pain,
earlier mobilization and discharge from the hospital,
aswell as early return to work.

Open mesh repair is economical, easy to teach
and learn without any steep learning curve. Open
hernia repair does not need any specidized training
and results are same in both specialist and non-
specidigt center. Open herniarepair does not carry
any risk of serious viscerd or bowe injuries. Open
inguinal hernia repair is ided for day-care surgery,
especially under local anesthesia. The final word
on management of inguinal hernia is still to be
written. Our data support the concept of individu-



172

alizing herniarepair for the best results and cost
effectiveness.
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