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ABSTRACT

Background: Inguinal hernia repair is the most common procedure in general and visceral surgery
worldwide. Over the past two decades, laparoscopic inguinal hernia repair has become more and more
popular.

Objective: To enhance outcome of TEP, test feasibility, and count the cost of mesh fixation using staples and
non-mesh fixation.

Patients and methods: This study was conducted in Theodor Bilharz Research institute [TBRI] and Al-
Azhar University Hospitals during the period from December 2017 to April 2019.This study included 40
patients with inguinal hernia underwent TEP repair. Patients were divided in to two equal groups: Group A
include patients underwent TEP repair with no mesh fixation, and Group B underwent TEP repair using tack
fixation of mesh.

Results: Regarding operative time, it was slightly longer in mesh fixation group. No intraoperative
complications have been encountered in groups including bleeding, peritoneal tear or visceral injuries.
Regarding postoperative period, there was no difference in the postoperative parameters between both groups
including pain, hospital stay and recurrence.

Conclusion: Totally extra-peritoneal approach (TEP) was an acceptable procedure for inguinal hernia repair
with less visceral and vascular injuries. No difference in outcome between mesh fixation and non-mesh
fixation in TEP repair of inguinal hernia.

Keywords: Mesh fixation, Non-mesh fixation, TEP, Laparoscopic Inguinal Hernia Repair.

INTRODUCTION TEP repairs have been reported to reduce
the occurrence of postoperative pain,
shorten the length of the hospital stay, and
accelerate the recovery of patients (Lyu et

With the development of laparoscopic
techniques, laparoscopic hernia repair is
increasingly being used to treat inguinal

hernias. Among these techniques, al., 2020).

transabdominal  preperitoneal  (TAPP) During the past few years, the Royal
repair and totally extraperitoneal (TEP) College of Surgeons of England
procedures are the most frequently used investigated the current evidence and
laparoscopic hernia repairs. TAPP and recently recommends a laparoscopic
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approach for the following: bilateral
hernias, recurrent hernias (if the primary
repair was open), any groin hernia in a
woman, and hernias in men who are
young and active or who have pain as a
main symptom of hernia (Royal College of
Surgeons of England, 2013). Applying
tacks or staples to keep the mesh sound or
repair the peritoneal window during a
TAPP repair may contribute to the
development of postoperative pain in
about 10% of cases. Also, TAPP carries
higher visceral injury than TEP (Sajid et
al., 2012).

Several studies have shown that non-
fixation is a viable option without an
increased risk for recurrence, and that it
also has the advantages of shorter
operative time, less chronic groin pain, no
injury to the vas deference, gonadal
vessels, inferior epigastric vessels, and an
overall improved quality of life when
compared with tucker fixation (Teng et
al., 2011).

Individual surgeon preference plays a
major role in the decision regarding the
type of fixation device used (Kaul et al.,
2012). Many surgeons perform
nonfixation of the mesh to avoid fixation
device-associated chronic pain (Lo et al.,
2019). However, where fixation is
preferred, the use of ‘tacks’ was initially
employed in both TEP and TAPP
techniques. Stark et al. highlighted the
need to reduce the number of tacks in
laparoscopic inguinal hernia surgery to
reduce the risk of nerve irritation and the
consequent impact on post-operative pain
(Shah et al., 2014).

The aim of this work was to enhance
outcome of TEP, test feasibility, and count
the cost of mesh fixation using staples,
non-mesh fixation.

PATIENTS AND METHODS

This study was conducted on 40
patients with inguinal hernia presented to

Theodor Bilharz Research Institute
(TBRI) and  Al-Azhar  University
Hospitals during the period from

December, 2017 to April, 2019. Patients
were divided into two equal groups
(Group A and Group B). Group A
represented patients who underwent TEP
repair of inguinal hernia without mesh
fixation, and Group B represented patients
who underwent TEP repair of inguinal
hernia with mesh fixation. All patients
were evaluated before the operation by
full history taking, clinical examination,
and full investigations included:

A. Laboratory: Full blood count, liver
function tests [LFTs], kidney
function tests [KFTs] and bleeding
profile.

B. Radiological: Pelvi- abdominal

ultrasound.

All patients consented to undergo
conversion to TAPP technique or open
technique if necessary. Foley's indwelling
catheter placed prior to surgery, removed
when the patient can move after surgery.
In both groups, we used 12 x 15 cm.
polyprolene mesh, with insertion of two
small liver clips at its edge[ for
radiological follow up after the operation]

(Fig.1) (Fig.2).
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Fig.(1):preparation of mash with marking of its edgas with two clips

During postoperative hospital stay,
pain assessment was done using visual
analogue scale, and analgesia if needed.
The patients were discharged to home
after 24hrs after the operation with oral
antibiotics, oral anti edematous and
analgesic on need. Patients were asked to
return for follow up in outpatient clinic
about one week after surgery. Follow up
at 1 month, 3 months and 6 months.

Statistical analysis:

The data were statistically described in
terms of mean standard deviation (SD),

Fig(2) :Two liver clips markinz mesh marsins in postoperative x-ray follow up

median and range, or frequencies (number
of cases) and percentages when
appropriate. For comparing categorical
data, the “Chi square test” was performed.
“P  wvalues” less than “0.05” was
considered statistically significant. All
statistical calculations were done using the
program  “IBM  SPSS  Statistics”
(Statistical Package for the Social
Science; IBM Corp., USA) and the Graph
Pad Prism.

RESULTS

The age of the patients ranged between
22-56 years old with mean + SD 38.85+
9.81 for Group A and 40.90+ 9.68 for
Group B (Table 1). All patients of both
groups were males (100%).

Group A included 9 funicular type and
11 bubonocele. Group B 11 funicular type
and 9 bubonocele. Regarding operative
time, in group A, operative time ranged

between 40-62 minutes with mean 50.95
while in group B, operative time ranged
between 51-73 with mean 64.20 (Table
1). The operative time was calculated
from inflation of the pre-peritoneal space
till the end of the procedure. No cases of
conversion to TAPP or open approach in
both groups.
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Table (1): Age, Operation time in minutes, and Degree of hernia distribution of the

patients
Groups Group A Group B }
Variables N = 20 N =20 P-value
Ade Range (22-56) Range (23-54) 0.510
g Mean +SD (38.85+9.81) | Mean +SD (40.90+9.68) '
Operation time in Range (40-62) Range (51-73) <0.000
minutes Mean +SD (50.95+6.786) | Mean £SD (64.20+6.445) '
Degree of | Funicular 9 45 % 11 55 % 0527
hernia | bubonocele 11 55 % 9 45 % '
Regarding postoperative For monitoring and comparing the

complications, there were 2 cases in each
group of scrotal edema which resolved
spontaneously within one month. There
was one case of recurrence in group A
after 2 months of operation, which has
been repaired by laparoscopic assisted
approach. There were no cases of
recurrence in group B. There was one
patient suffered from urine retention in
group A. In group B, there were 2 cases
with postoperative urine retention. Two
cases managed conservatively with supra-
pubic hot fomentation, one case need
insertion of urinary catheter.

postoperative pain intensity between two
groups, a visual analogue scale (VAS)
with a 10cm score ranging from 'no pain’
(score 0) to 'worst possible pain‘(score
10).After the patients has been adequately
instructed about the range for measuring
pain, they selected a value on the scale
(between 0 and 10).Pain score analysis
showed no statistically significant
difference postoperatively regarding early
postoperative pain in both groups. No
cases of chronic groin pain in both groups
during the study period. All patients have
been discharged from the hospital within
24-48hrs after surgery (Table 2).

Table (2): post-operative complications and hospital stay:

Groups Group A Group B
Variables P N = 20 N = gO P-value
Scrotal edema 2 10 % 2 10 % 1.000
Incidence of 1 5% 0 0% 1.000
recurrence
Urine retention 1 5% 2 10% 0.548
Post-operative pain Range (5-9) Range (5-9) 0.342
day 1 Mean +SD (6.55+1.146) | Mean +SD (6.20+1.152) !
Post-operative Range (1-2) Range (1-1) 0.323
hospital stay Mean £SD (1.05+.224) Mean +SD (1.00+.000) '

DISCUSSION

The concepts in inguinal hernia repair
have seen a progressive shift toward the
increased dependence upon mesh during
the last four decades. The milestones were
tension-free hernioplasty by Lichtenstein

et al. (Garg et al., 2011). When the mesh
was placed in the pre-peritoneal space it
was perceived that there was a risk that it
would move or get folded, which could
increase the risk of hernia recurrence.
Thus, the need to fix the mesh was a
logical step. However, Stoppa et al. 1996
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demonstrated that non-fixation of mesh
during open pre-peritoneal repair was
safe.

Subsequently, in 1999, the safety of
non-fixation of mesh during laparoscopic
surgery was demonstrated in total extra-
peritoneal (TEP) repair by Ferzli et al.
(Bittner et al., 2015). The TAPP
procedure has the advantage of ease of
learning, because there are no space
constraints.  However, the  major
disadvantage is entry into the peritoneum.
The anatomy and placement of mesh are
similar to TEP repair but without any
space limitations (Bansal et al., 2013).
Since then several studies have shown the
reliability of non-fixation of mesh in both
TEP and TAPP (Garg et al., 2011). In
spite of few randomized control trials
(RCTs) and retrospective studies with a
large number of patients demonstrating
the safety of non-fixation of mesh in TEP,
mesh non-fixation has yet to be
recommended in TEP inguinal hernia
repair. So, in this study we have tried to
determine if there is a difference between
mesh fixation and non-mesh fixation
during TEP repair of inguinal hernia.

Regarding postoperative acute pain,
there was no significant difference in
postoperative pain in both groups in the
current study. Teng et al. (2011) and Sajid
et al. (2012) found that there's no
significant difference in postoperative
pain between mesh-fixation and non-
fixation groups. Bansal et al. (2011) and
Garg et al. (2011) detected significantly
lower rate of postoperative pain in the
non- fixation group.

Raghu et al. (2016) found that
postoperative pain was significantly less
in the non-fixation group compared with

the mesh fixation group. Also, there were
no encountered cases of chronic groin
pain in this study after 6 months follow up
postoperatively. This result was consistent
with Raghu et al. (2016), and Buyukasik et
al. (2017), where all patients irrespective
of the groups did not experience any pain
through 6 months postoperatively. In a
large case study by Tam et al. (2010), it
was found that only three patients
complained of neuralgia in each group,
revealing no significant difference in the
incidence of neuralgia between groups. In
contrast to our study, different studies
showed increased incidence of chronic
groin pain in mesh fixation approach like
Garg et al. in 2009 (Sajid et al., 2012).
Any difference in pain due to mesh
fixation would be chronic in nature as it
would manifest itself after the early pain
subsided. Nerve entrapment by the tacks
could be responsible for this.

In 2008, Taylor demonstrated that the
incidence of chronic pain increases
proportionately with the number of tacks
used and this association reached
statistical significance when more than six
tacks were used. However, their analysis
found that in the overwhelming majority
of these patients, the pain was mild and
caused little or no interference with daily
life (Garg et al., 2011). However, Bansal
et al. (2013) found that the prevalence of
numbness over the upper part of the
scrotum and thigh at 1 and 3 months of
follow-up was seen in a few patients with
repair by non-fixation technique. There
was also a testicular pain and discomfort
in 2.6% of the patients.

Hernia recurrence occurred in one
patient in mesh non-fixation group in the
current study. Ayyaz et al. (2015) found in
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their study that only one recurrence was
encountered in 5-year follow up in the
group of non-fixation. However, in the
study by Sajid et al. (2012), four patients
developed recurrent inguinal hernia in 691
patients having mesh fixation, and three
patients developed recurrent inguinal
hernia in 691 patients having non-mesh
fixation. On the contrast, Garg et al.
(2011), Raghu et al. (2016) and Buyukasik
et al. (2017) found that no increase in
recurrence rate when the mesh was not
fixed during TEP.

Choy et al. (2004) showed that an
unfixed mesh of 15 cm x 15 cm could not
be induced to move by on-table cycles of
hip flexion and was confirmed on
inspection of the mesh by re laparoscopy
of the pre-peritoneal space.

In the current study, there was no
encountered peritoneal tear in any case of
both groups. Swarker et al. (2017)
reported some cases of pnumoperitoneum,
relieved with the veress needle. Moreover,
in a study by Liew et al. (2017) with
tucker mesh fixation technique, pneumo-
peritoneum was found in 8.8% of patients.

No cases needed conversion to open
hernia repair or TAPP procedure, and
there were no bowel and visceral injuries
in our study. This was similar to the
results of study by Krishna et al. (2012)
that was one conversion to TAPP
technique in the study of Bansal, where
160 patients underwent laparoscopic TEP
inguinal hernia repair without mesh
fixation (Bansal et al., 2013).

Regarding other postoperative
complications, in this study, we had one
case of postoperative groin hematoma in
non-fixation group which resolved within
one month with no intervention. Two

patients in each group (10% each) had
scrotal edema, with no statistically
significance. Garg et al. (2011) found in
their study that the proportion of patients
with seroma formation was also similar in
both groups [fixation, (10.4%) and non-
fixation, (15.4%)] Swarker et al. (2017)
had one patient with seroma formation,
which healed by itself. They found that
2.6% of patients who underwent TEP with
mesh fixation had scrotal pain and edema.
Postoperative surgical emphysema was
present in 25% of patients in each group
in this study, with no statistically
significant  differences, and resolved
spontaneously ~ within ~ few  hours
postoperatively. Mohamed et al. (2019)
found that  postoperative  surgical
emphysema was present in 10% patients
in each group. All these cases were treated
conservatively and resolved within 2-3
days postoperatively.

The mesh fixation group had a slightly
longer time than mesh non-fixation group
with  insignificant difference.  Also,
Buyukasik et al. (2017) found in their
study that the mean operative time is
statistically insignificant. On the contrast,
Garg et al. (2011) reported that the
operating time was significantly longer for
the fixation group more than non-fixation.
Moreover, Tam et al. (2010) stated that
there was a significantly longer operative
time for mesh fixation operations.

There were no statistically significant
differences in the mean hospital stay in
our study. This was agreed also by the
studies by Garg et al. (2011) and
Buyukasik et al. (2017). Meyer et al.
(2013) did TEP repair without mesh
fixation in 157 patients, and the mean
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hospital stay was less than 12 h in 95% of
the patients.

CONCLUSION

Totally  extra-peritoneal  approach
(TEP) is an acceptable procedure for
inguinal hernia repair with less visceral
and vascular injuries. No difference in
outcome between mesh fixation and non-
mesh fixation in TEP repair of inguinal
hernia.

Conflicts of interest: No conflicts of
interest were encountered.
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