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Abstract Objective: Many studies have shown that non-fixation of mesh in laparoscopic totally extraperitoneal (TEP)
inguinal hernia repair is safe and has no disadvantage compared to mesh fixation; however, most studies contain
limited information on hernia-defect size. The purpose of this study was to compare the clinical outcome of non-
fixation and fixation of mesh in consecutive elective laparoscopic TEP inguinal hernia repair in any type and size
of hernia defect classified by the European Hernia Society (EHS) groin hernia classification to be a part of the
level 1 evidence about technique of fixation in TEP.

Patients and Methods: One hundred and ten hernia repairs in 101 patients were enrolled in the trial between
July 2022 and August 2023. The patients were randomized to the mesh fixation group (n = 55) or the non-fixation
group (n=55). The primary outcomes were chronic groin pain and recurrence at 6 months. The secondary outcomes
were operative time, conversion rates, pain scores, analgesic requirement, time to regular activity, complications,
and length of stay. A person blinded to the method of fixation performed statistical analysis.

Results: There were no significant differences between the two groups in baseline demographic charac-
teristics, including age, BMI, sex, ASA classification, EHS hernia classification, and incidence of recurrent defect.
More than 90% of hernia defects were larger than 1.5 cm, and more than 25% of defects were > 3 cm. They were
statistically similar in both groups in terms of chronic groin pain, operative time, conversion rates, pain scores,
analgesic requirement, time to regular activity, length of stay, and complications. Neither group had a recurrence
at a minimum follow-up of 6 months.

Conclusions: There was no statistical significance in chronic groin pain and recurrence between fixation
and non-fixation groups. The non-fixation approach should be adopted routinely and safely in laparoscopic TEP
hernia repair. Even the tack fixation technique applied in this study was not associated with the risk of significant
pain level and chronic groin pain; however, it is associated with high operative cost, so it should be used only in
very selected situations in TEP.
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INTRODUCTION

Laparoscopic total extraperitoneal (TEP) inguinal
hernia repair has become one of the gold standards for
inguinal hernia repair.'~ It is associated with less postop-
erative pain, faster recovery, and earlier return to work.”
In the past, fixation of the mesh was a logical step to
prevent mesh migration and folding. While mesh fixa-
tion was an important step to reduce hernia recurrence,
there are studies indicating that fixation can lead to many
complications, especially postoperative chronic pain.” In
1999, Ferzil et al. demonstrated the safety of non-fixation
of mesh during laparoscopic surgery in TEP. Since then,
numerous studies have shown the reliability of non-
fixation of mesh in TEP.® According to systematic review
and meta-analysis, 25 trials with 3,668 patients (4,038
hernias) were included; mesh non-fixation improves the
return to daily life without increasing the risk of hernia
recurrence or chronic pain.” However, most of the studies
contain only limited information on hernia-defect size,*
and a majority of hernia defects were small in some
studies.’

This randomized controlled study was conducted to
compare the clinical outcome of non-fixation and mesh
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fixation in consecutive elective laparoscopic TEP inguinal
hernia repair in any type and size of the hernia defect,
including large direct and recurrence defects. To study
the feasibility of non-fixation in larger defects of inguinal
hernias, the primary endpoints were chronic groin pain
and recurrence at 6 months.

PATIENTS AND METHODS

A randomized controlled trial was carried out be-
tween July 2022 and August 2023 by a single surgeon
who had already performed > 150 laparoscopic hernia
repairs. Approval from the hospital ethics committee was
obtained to carry out the study, and the patients' written
consent was obtained. Patients who came to OPD with
inguinal hernia were evaluated and excluded if under 18
years, unfit for general anesthesia, irreducible hernia,
low midline surgical scar, cognitive impairment, and
contraindication for NSAIDs used. The flow of patients
is shown in Figure 1. The primary endpoints were chronic
groin pain and recurrence at 6 months. The secondary
endpoints were operative time, conversion rates, pain
scores, analgesic requirement, time to regular activity,
complications, and length of stay.

114 Patients screened

13 Patients excluded

4 Unfit for general anesthesis
3 Irreducible hernia

A\ 4

3 Previous low midline scar
1 Cognitive impairment
2 Declined to participate

110 Hernias Randomized

v v
55 Fixation group 55 Non-fixation group
v v
1 Lost to follow-up 0 Lost to follow-up
v v
54 Analysed 55 Analysed

Figure 1 Flow diagram of patients
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In the present study, groin hernias were classified
by the EHS groin hernia classification and summarized
by making a distinction between the anatomic location
and the size of the hernia orifice defect in cm; in the case
of combined hernia, we categorized the size of hernia
according to the largest defect to not oversized the defect.
Thus, a direct hernia of 2.5 cm combined with an indirect
hernia of 2 cm is depicted as a mixed hernia with a size
of 1.5-3 cm. We categorized recurrent hernia as a spe-
cific separated group to be easy to interpret and compare
between both groups.

All patients were asked to void urine before the
procedure in case of inguinoscrotal hernia and recurrence
hernia foley catheter was inserted. An infra-umbilical
incision was made, and ipsilateral retrorectus space was
entered and created inferiorly to the preperitoneal space
with round-shaped balloon expansion. The optical port
was placed ipsilateral to the larger hernia size for bilateral
hernia. Two 5-mm ports were inserted in the midline:
the first was placed 4 cm above the pubic symphysis, and
another one in between the two ports. Reduction of the
hernial sac and development of a preperitoneal pocket
following the critical view of the MPO concept.'’ The
type of hernia was recorded according to the EHS groin
hernia classification.'" The orifice size of the hernia defect
was estimated using the 5 mm closed diameter and 20 mm
open diameter of the laparoscopic graspers as a guide.
All of the M2 or M3 direct defects were closed by using
absorbable 3-0 barbed suture (V-Loc 180 3-0 15 ¢cm, Covi-
dien), and pseudosac was pulled and incorporated into the
closure (TEP plus technique) before the introduction of
the mesh to reduce recurrence and seroma formation.'* "
In case of a large indirect hernia that is difficult to com-
plete sac reduction, we transected the sac and closed the
proximal end with an end loop to reduce surgical trauma
and operation time."* After adequate dissection of space
then, mesh (uncut 15 x 10 cm Monofilament Macropo-
rous Polyester mesh, Versatex) was introduced to cover
the MPO with an overlap of at least 3-4 cm. The mesh
fixation technique was randomized into either fixation or
non-fixation groups as determined by the intraoperative
opening of the envelope in order. In the fixation group,
the mesh was fixed by 3 permanent tacks (Autosuture
Protack, Covidien), one at Cooper's ligament, and another
two tacks at area medial and lateral to epigastric vessel 2
cm above the iliopubic tract.'® In the non-fixation group,
no fixation of the mesh was done. In bilateral hernia,
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each side was considered separately in bilateral repairs,
giving rise to three possibilities: fixation on both sides,
non-fixation on both sides and fixation on one side only.
In the last possibility, after the completed dissection of all
zones of the inguinal area on both sides, mesh insertion
and fixation were performed first on the side randomized
to be the fixation group so that any mesh overlap in the
midline would not create inadvertent fixation of the other
side. No drain was used in all of the patients in this study.
The mesh fixation technique was recorded only in the
operative note.

Postoperatively, the patient was allowed to take
a soft diet after the recovery from general anesthesia.
Ibuprofen 400 mg q 8 hr and Acetaminophen 500 mg q
6 hr were used as analgesics for all patients, in case of
moderate to severe pain morphine 3 mg was provided
on demand in every 6 hr. The amount of morphine con-
sumed and pain score based on the numeric rating scale
(NRS) were recorded by nurses on the 12 hrs, 24hrs post-
operative. Home medication for all patients was Ibuprofen
400 mg q 8 hr 10 tabs and Acetaminophen 500 mg prn
for pain q 6 hr 10 tabs. Patients were called for follow-up
at 2 days and 1 week. All patients were seen as part of
routine postoperative care two weeks, 3 months, and 6
months after surgery to evaluate any complications, pain
score, and recurrence. Chronic groin pain was defined as
a pain score > 3 in the groin region on the operative side,
persisting beyond 3 months.

Statistical analysis was performed using SPSS
software version 25 by a person blinded to the method of
mesh fixation. Repeated measure ANOVA models were
used to assess change in NRS over time and differences
within each group. Comparisons of quantitative data
between groups were analyzed using an independent
t-test, and the Chi-square or Fisher exact probability test
was used for qualitative data. P < 0.05 was considered
statistically significant.

RESsuLTS

One hundred and ten hernia repairs in 101 patients
were enrolled in the trial between July 2022 and August
2023. There were 9 patients who presented with a bilateral
hernia, and 92 patients had a unilateral hernia. The mean
operative time in unilateral hernia was 59 minutes, and
81 minutes in bilateral hernia. There were no significant
differences between the two groups in baseline demo-
graphic characteristics, including age, BMI, sex, ASA
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classification, EHS hernia classification, and incidence
of recurrent defect (Table 1). The mean follow-up period
of the present study was 12.4 + 2.74 months. Ninety-nine

Table 1 Patient characteristics

Patient characteristics

Fixation group

Comparison of Mesh Fixation and Non-fixation in Totally Extraperitoneal Hernia Repair: A Randomized Controlled Trial 31

percent of patients returned for clinical follow-up at a
minimum of six months.

Non-fixation group

(n = 55) (n = 55)

Age (mean = SD) 64.1(11.9) 63.6 (13.8) 0.859
BMI (mean = SD) 22.7 (3.0) 22.9 (3.3) 0.739
Sex (male %) 94.5% 100% 0.079
ASA classification n (%)

ASA1 3 (5.5) 4(7.3) 0.646

ASA2 37 (67.3) 40 (72.7)

ASA3 15 (27.2) 11 (20.0)
EHS hernia classification n (%); Defect size

<1.5cm 5(9.1) 5(9.1) 0.976

1.5-3cm 35 (63.6) 36 (65.5)

>3cm 15 (27.3) 14 (25.4)
Hernia type

Indirect (L) 42 (76.4) 41 (74.5) 0.455

Direct (M) 5(9.1) 5(9.1)

Femoral (F) 2 (3.6) 0

Mixed 6 (10.9) 9 (16.4)
Recurrent hernia 5(9.1) 3(5.5) 0.463
Side of hernia; Right : Left (%) 49.1:50.9 60 : 40 0.251
Follow-up attendance 54 (98.2) 55 (100) 0.315

SD: standard deviation

Direct defect closure was performed in 10 (9.1%)
direct hernia sizes M2 and M3 (including 7 cases of M2
hernia, 1 case of M2L1 hernia, 1 case of M3 hernia, and
one case of M3L1 hernia). There were 23.6% indirect
sac transactions in both groups, and almost all were per-
formed in large indirect hernia sacs. The mean operative
time was 57.6 min in the fixation group and 54.7 min in
the non-fixation group. There were 2 conversions to the
TAPP technique in the fixation group due to the difficulty
of completing the operation by extraperitoneal approach
in sliding hernia and large scrotal hernia. Peritoneal tears
requiring operative closure were 7.3% in the fixation
group and 21.8% in the non-fixation group; the p-value
was 0.031, and techniques used for the closure included

clipping, extracorporeal knot, and endoscopic suturing.
They were similar in both groups in postoperative length
of stay (p = 0.175), postoperative opioid use (p =0.791),
or time to regular activity (p = 0.299). There was no statis-
tical significance in time taken to regular activity between
both groups; more than 95% of cases can do light daily
activity by themself within 2-3 days postoperative.

The most common complication after TEP is se-
roma, which occurred in 20% of the fixation group and
14.5% of the non-fixation groups. Only 3.6% of seromas
needed aspiration in the fixation group and 1.8% in the
non-fixation group. Other complications were minor and
resolved uneventfully (Table 2).
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Table 2 Variables used to compare between groups
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Fixation group Non-fixation group p-value
(n = 55) (n =55)
Op time (mean + SD) (min) 57.6 (19.4) 54.7 (19.5) 0.431
Conversion to TAPP, n (%) 2(3.6) 0 0.154
Peritoneal condition, n (%)
No tear 29 (52.7) 19 (34.6) 0.035
Tear (no need to repair) 9 (16.4) 11 (20) 0.621
Closure of peritoneal tear 4(7.3) 12 (21.8) 0.031
Transection of the hernia sac 13 (23.6) 13 (23.6) 1.000
Length of stay (mean + SD) (day) 1.2 (0.4) 1.1 (0.3) 0.175
Post op Morphine use (mean = SD) (mg) 1.5(1.9) 1.4 (1.8) 0.791
Time taken to return to normal activities, n (%)
2-3 days 51 (94.4) 54 (98.2) 0.299
4-5 days 3 (5.6) 1(1.8)
Complications, n (%)
Urinary retention 3 (5.5) 1(1.8) 0.308
Seroma 11 (20.0) 8 (14.5) 0.449
Seroma required aspiration 2(3.6) 1(1.8) 0.558
Testicular tenderness 0 1(1.8) 0.315
Umbilical wound infection 0 1(1.8) 0.315
Chronic groin pain 1(1.9) 0 0.495
Recurrence 0 0 1.000

SD: standard deviation; TAPP: transabdominal preperitoneal approach

The ANOVA demonstrated that in each fixation
technique, there was no statistical significance in pain
level (p = 0.480) (Table 3). There were no statistically

significant differences in mean pain scores between the
fixation and non-fixation groups at each follow-up time
point (Figure 2).

Table 3 Statistical results of the repeated measure ANOVA for the pain levels of patients subjected to Fixation and Non-fixation tech-

niques
Source SS df MS F-test p-value Effect size Observe Power
Treatment 1.510 1 1.510 0.502 0.480 0.005 0.108
Error 322.157 107 3.011

SS: Sum of the square; df: degree of freedom; MS: Mean Square

Chronic groin pain was equal in the fixation and non-
fixation groups, 1.9% and 0 %, respectively (p = 0.495).

At 6 months, no recurrence of hernia was observed.
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Figure 2 Pain level at each time point for fixation (diamond) and non-fixation (circle) groups

24 hrs

Pain level mean (+ SD)

48 hrs

Fixation group 3.6 (1.3) 2.8(1.1) 2.0(0.9) 1.5 (0.8) 1.0 (1.1) 0.3(0.7) 0.1(0.5)
Non-fixation group 3.5 (1.1) 2.6 (0.9) 1.8 (0.9) 1.4 (0.8) 11 (1.1) 0.2 (0.6) 0(0.1)
SD: standard deviation

Discussion of chronic groin pain, recurrence rate, operation time,

Stabilization of the mesh, even in the absence of any
fixation, was explained by two mechanisms. Early stabili-
zation is achieved by the “sandwich effect,” the pressure
between the peritoneal layer and the abdominal wall,
which is enhanced by adequate dissection for adequate
space for placing mesh. In the later period, the mesh is
held in place by tissue incorporation into the mesh within
2-3 weeks and collagen deposition by 2 months.'*'” Any
recurrence because of non-fixation of the mesh would
be expected to be an early phenomenon,'*'” making the
6-month length of follow-up sufficient to evaluate recur-
rence for the purposes of the present study.

Even the systematic review and meta-analyses™*’re-
vealed no significant differences in the rates of recurrence
or postoperative pain between permanent tack fixation and
non-fixation in TEP, but most of the studies contain only
limited information on hernia-defect size®, and a majority
of hernia defects were small in some studies,’ given this
the EHS classification was used, and the present study
had included more than 90% of cases which defect size
was larger than 1.5 cm and the size of defect >3 cm more
than 25% of cases and also included recurrent hernia to
strengthen the level 1 evidence, especially for the larger
size of the hernia.

The results of the present study have shown sta-
tistical similarities in both fixation techniques in terms

conversion rate, postoperative pain, postoperative opi-
oid requirement, postoperative complications, length of
hospital stay, and time to return to regular activity. Even
numerous studies have reported a statistically significant
increase in pain levels and chronic groin pain related to
tack fixation,'®!” however, some of them showed signifi-
cantly higher in the fixation group only for mild pain.
The difference between the groups was not statistically
significant for moderate and severe pain, which means the
clinical significance is doubtful. In addition, the incidence
of chronic pain increases proportionately with the number
of tacks used, with statistically significant at the cutoff
point of six tacks.’ The fixation technique in the present
study used only 3 tacks in a safe area to avoid nerve
injury (at Cooper’s ligament, area medial and lateral to
epigastric vessel 2 cm above the iliopubic tract)'® that is
the plausible explanation for why our result in the present
study showed no significant difference in pain level and
chronic groin pain between the two groups.

The main concerns for non-fixation are mesh mi-
gration and hernia recurrence. Mesh stabilization with
non-fixation occurred intrinsically due to the mesh's
preperitoneal location in TEP; Choy et al. demonstrated
this phenomenon's effectiveness. They showed that an
unfixed mesh could not be induced to move by on-table
cycles of hip flexion (confirmed on inspection of the mesh
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by re-laparoscopy of the preperitoneal space).”* More than
5,300 TEP repairs with non-fixation techniques have now
been reported. The mean recurrence rate in these series is
less than 1% after two years, equal to the recurrence rate
of standard repairs with mesh fixation.*****” However,
Many studies have demonstrated a higher recurrence rate
associated with the presence of direct and large defects.”
IEHS (International Endohernia Society) guideline 2018
suggested that in almost all cases of inguinal hernia, any
type of mesh fixation in TEP repair is unnecessary, except
in sizeable direct defect hernias (M3- EHS classifica-
tion) mesh fixation is recommended. Due to the present
study including M3 direct hernia in the study group, our
protocol was set to close all direct defects larger than
M1 to reduce the recurrence according to the systematic
review and meta-analysis,'>***° which suggested that clo-
sure of the medial hernia defect in laparoscopic inguinal
hernioplasty minimizes the risk of recurrence without an
increase in postoperative pain or complications. The pres-
ent study showed no statistically significant difference
in recurrence rates at six months in both groups and no
case of recurrence after TEP repair in this study. There
were 10 (9.1%) cases of M2 or M3 direct defect, with 5
cases in each group, which are statistically similar (p =
1.000). Even though all 5 cases of direct defect closure in
the non-fixation group had no recurrence after 6 months
of follow-up, we cannot make any summary due to the
study population being too small; further study trials
are needed for further evaluation. However, instead of
fixation techniques, the critical factors for successful
long-term mesh stabilization are adequate preperitoneal
dissection, exposing all the peritoneal weak points, and
using adequately large pieces of mesh.

Based on this result, a non-fixation approach may be
adopted routinely and safely in all elective laparoscopic
TEP hernia repair; however, the TEP plus technique has to
be performed in all direct defects larger than 1.5 cm.'” On
the contrary, tack Fixation of the mesh (by the techniques
described earlier in the part of the surgical technique)
even seems no more beneficial in most cases. Still, it can
be performed in selected cases where the hernia defect
is quite large, and there is a tendency of mesh migration
due to there being no increase in pain level, chronic groin
pain, and complications.

It was statistically significant in peritoneal tears
requiring operative closure, with 7.3% in the fixation
group and 21.8% in the non-fixation group, p=0.031. We
can't explain this result. However, some studies showed
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that peritoneal injury has more frequently occurred in
right-sided hernia,” and 60% of cases in the non-fixation
group had hernia on the right side compared to the fixa-
tion group, 49.1% on the right side. Other independent
risk factors for peritoneal tear were indirect hernia type
and previous hernia surgery’” which did not support our
result due to no difference in these risks in both groups.
The present study's overall incidence of peritoneal tear
was 32.8% compared to 19.7 - 47% from the previous
studies.’'** To manage peritoneal defects, we use 5 mm
endoclip for minor defects, pre-tied suture loop ligation
for medium defects, and intracorporeal suturing for large
defects.

Even though there was no cost analysis in the current
study, it is obvious that the titanium spiral tack applica-
tor is costly, and RCT studies confirmed that there was a
statistically higher total cost in the tack fixation group.®**

CONCLUSION

There was no statistical significance in chronic groin
pain and recurrence between fixation and non-fixation
groups. The non-fixation approach should be adopted
routinely and safely in laparoscopic TEP hernia repair.
Even the tack fixation technique applied in this study was
not associated with the risk of significant pain level and
chronic groin pain; however, it is associated with high
operative cost, so it should be used only in very selected
situations in TEP.

REFERENCES

1. Bittner R, Montgomery MA, Arregui E, et al. Update of guide-
lines on laparoscopic (TAPP) and endoscopic (TEP) treatment of
inguinal hernia (International Endohernia Society). Surg Endosc.
2015;29(2):289-321. doi: 10.1007/s00464-014-3917-8.

2. Martinez-Hoed J, Cordero-Bermudez K, Garcia-Pastor P, et al.
The inguinal hernia management in Costa Rica according to a
survey between surgeons: result comparison with 2018 Interna-
tional Groin Hernia Guidelines. BMC Surg.2021;21(1):152. doi:
10.1186/512893-021-01156-9.

3. van Veenendaal N, Simons MP, Bonjer HJ. Summary for patients:
International guidelines for groin hernia management. Hernia.
2018;22(1):167-8.doi: https://doi.org/10.1007/s10029-018-1729-9.

4. McCormack K, Scott NW,Go PM, et al. Laparoscopic techniques
versus open techniques for inguinal hernia repair. Cochrane Data-
base SystRev.2003;2003(1):CD001785.doi: 10.1002/14651858.
CD001785.

5. Chowbey PK, Bandyopadhyay SK, Sharma A, et al. Recur-
rent hernia following endoscopic total extraperitoneal repair.
J Laparoendosc Adv Surg Tech A. 2003;13(1):21-5. doi:
10.1089/109264203321235421.




Vol

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

.45 No. 2

. Ferzli GS, Frezza EE, Pecoraro AM Jr, et al. Prospective

randomized study of stapled versus unstapled mesh in a lapa-
roscopic preperitoneal inguinal hernia repair. J Am Coll Surg.
1999;188(5):461-5. doi: 10.1016/s1072-7515(99)00039-3.

. Kobayashi F, Watanabe J, Koizumi M, et al. Efficacy and safety

of mesh non-fixation in patients undergoing laparo-endoscopic
repair of groin hernia: a systematic review and meta-analysis.
Hernia.2023;27(6):1415-27.doi: 10.1007/s10029-023-02919-4.

. Moreno-Egea A, Torralba Martinez JA, Morales Cuenca G,

et al. Randomized clinical trial of fixation vs nonfixation of
mesh in total extraperitoneal inguinal hernioplasty. Arch Surg.
2004;139(12):1376-9. doi: 10.1001/archsurg.139.12.1376.

. Taylor C, Layani L, Liew V, et al. Laparoscopic inguinal hernia

repair without mesh fixation, early results of a large randomised
clinical trial. Surg Endosc. 2008;22(3):757-62. doi: 10.1007/
s00464-007-9510-7.

Daes J, Felix E. Critical View of the Myopectineal Orifice. Ann
Surg.2017;266(1):el-e2.doi: 10.1097/SLA.0000000000002104.
Miserez M, Alexandre JH, Campanelli G, et al. The European
hernia society groin hernia classification: simple and easy to
remember. Hernia. 2007;11(2):113-6. doi: 10.1007/s10029-007-
0198-3.

Usmani F, Wijerathne S, Malik S, et al. Effect of direct defect clo-
sure during laparoscopic inguinal herniarepair ("TEP/TAPPplus"
technique) on post-operative outcomes. Hernia. 2020;24(1):167-
71. doi: 10.1007/s10029-019-02036-1.

Ng AY, Lin J, Ching SS, et al. Does primary closure of direct
inguinal hernia defect during laparoscopic mesh repair reduce
the risk of early recurrence? Hernia. 2020;24(5):1093-8. doi:
10.1007/s10029-020-02257-9.

LiW,LiY,DingL,etal. Arandomized study on laparoscopic total
extraperitoneal inguinal hernia repair with hernia sac transection
vs complete sac reduction. Surg Endosc.2020;34(4):1882-6.doi:
10.1007/s00464-019-07303-x.

Claus C, Furtado M, Malcher F, et al. Ten golden rules for a safe
MIS inguinal hernia repair using a new anatomical concept as a
guide. Surg Endosc. 2020;34(4):1458-64. doi: 10.1007/s00464-
020-07449-z.

Garg P, Nair S, Shereef M, et al. Mesh fixation compared to
nonfixation in total extraperitoneal inguinal hernia repair: a ran-
domized controlled trial in a rural center in India. Surg Endosc.
2011;25(10):3300-6. doi: 10.1007/s00464-011-1708-z.

Burati M, Scaini A, Fumagalli LA, et al. Mesh Fixation Meth-
ods in Groin Hernia Surgery. In: Guttadauro A. Techniques and
Innovation in Hernia Surgery. Rijeka: IntechOpen, 2019. doi:
10.5772/intechopen.89732.

Garg P, Rajagopal M, Varghese V, et al. Laparoscopic total ex-
traperitoneal inguinal hernia repair with nonfixation of the mesh
for 1,692 hernias. Surg Endosc.2009;23(6):1241-5.doi: 10.1007/
s00464-008-0137-0.

Ismail M, Garg P. Laparoscopic inguinal total extraperitoneal
hernia repair under spinal anesthesia without mesh fixation in
1,220 hernia repairs. Hernia. 2009;13(2):115-9. doi: 10.1007/
$10029-008-0442-5.

Sajid MS, Ladwa N, Kalra L, et al. A meta-analysis examining
the use of tacker fixation versus no-fixation of mesh in laparo-

Comparison of Mesh Fixation and Non-fixation in Totally Extraperitoneal Hernia Repair: A Randomized Controlled Trial

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

35

scopic inguinal hernia repair. Int J Surg. 2012;10(5):224-31. doi:
10.1016/j.ijsu.2012.03.001.

Teng YJ, Pan SM, Liu YL, et al. A meta-analysis of randomized
controlled trials of fixation versus nonfixation of mesh in laparo-
scopic total extraperitoneal inguinal hernia repair. Surg Endosc.
2011;25(9):2849-58. doi: 10.1007/s00464-011-1668-3.

Tam KW, Liang HH,Chai CY. Outcomes of staple fixation of mesh
versus nonfixation in laparoscopic total extraperitoneal inguinal
repair: a meta-analysis of randomized controlled trials. World J
Surg. 2010;34(12):3065-74. doi: 10.1007/s00268-010-0760-5.
Choy C,Shapiro K, Patel S, et al. Investigating a possible cause of
mesh migration during totally extraperitoneal (TEP) repair. Surg
Endosc. 2004;18(3):523-5. doi: 10.1007/s00464-003-8183-0.
Khajanchee YS, Urbach DR, Swanstrom LL, et al. Outcomes
of laparoscopic herniorrhaphy without fixation of mesh to the
abdominal wall. Surg Endosc.2001;15(10):1102-7.doi: 10.1007/
s004640080088.

Beattie GC,Kumar S,Nixon SJ. Laparoscopic total extraperitoneal
hernia repair: mesh fixation is unnecessary. J Laparoendosc Adv
Surg Tech A.2000;10(2):71-3. doi: 10.1089/1ap.2000.10.71.
Spitz JD, Arregui ME. Sutureless laparoscopic extraperitoneal
inguinal herniorrhaphy using reusable instruments: two hundred
three repairs without recurrence. Surg Laparosc Endosc Percutan
Tech. 2000;10(1):24-9.

Tamme C, Scheidbach H, Hampe C, et al. Totally extraperi-
toneal endoscopic inguinal hernia repair (TEP). Surg Endosc.
2003;17(2):190-5. doi: 10.1007/s00464-002-8905-8.

Burcharth J. The epidemiology and risk factors for recurrence
after inguinal hernia surgery. Dan Med J. 2014;61(5):B4846.
Petersen M, Friis-Andersen H, Zinther N. Does closure of the
direct hernia defect in laparoscopic inguinal herniotomy reduce
the risk of recurrence and seroma formation?: a systematic review
and meta-analysis. Hernia. 2023;27(2):259-64. doi: 10.1007/
$10029-022-02724-5.

LiJ,Zhang W. Closure of a direct inguinal hernia defect in lapa-
roscopic repair with barbed suture: a simple method to prevent
seroma formation? Surg Endosc.2018;32(2):1082-6.doi: 10.1007/
s00464-017-5760-1.

Koyama T, Xiang Z, Nagai T, et al. Causes of peritoneal injury
during laparoscopic totally extraperitoneal inguinal hernia repair
and methods of repair. Asian J Endosc Surg. 2021;14(3):353-60.
doi: 10.1111/ases.12869.

Donmez T, Karabulut M, Cayirci CE, et al. P-052 RISK FAC-
TORS FOR PERITONEALTEARS DURING LAPAROSCOPIC
EXTRAPERITONEAL HERNIA REPAIR. Br J Surg. 2023.
Lau H, Patil NG, Yuen WK, et al. Management of peritoneal tear
during endoscopic extraperitoneal inguinal hernioplasty. Surg
Endosc. 2002;16(10):1474-7. doi: 10.1007/s00464-001-8299-z.
Sawarkar P, Zade R, Dhamanaskar S, et al. Feasibility of laparo-
scopicinguinal herniarepair (TEP) inrural centre in India. Int Surg
J.2017;4(7):2336-41. doi: 10.18203/2349-2902.isj20172793.
Kochar S, Kakkar D, Singh DP. Evaluation of mesh fixation
versus non-fixation in laparoscopic mesh hernioplasty in inguinal
hernias. Int SurgJ.2020;7(10):3354-9.doi: 10.18203/2349-2902.
i8j20204136.




