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ABSTRACT

Objective: To compare the results, feasibility, and effectiveness of laparoscopic total extraperitoneal (TEP) hernia repair made
using anatomical hydrophilic mesh and polypropylene mesh.

Study Design: Descriptive study.

Place and Duration of Study: Department of General Surgery, Recepc Tayyip Erdogan University Training and Research
Hospital, Rize, Turkey and Department of General Surgery, Ondokuz Mayis University Medical Faculty, Samsun, Turkey from
January 2017 to October 2020.

Methodology: Comparative analysis on patient who had TEP for inguinal hernia. Group 1 included repairs using hydrophilic
anatomical mesh, Group 2 included repairs using polypropylene mesh. Both were compared for operation times, complications,
and return to work.

Results: There were 34 patients in Group 1 and 31 patients in Group 2. The average operation time was shorter in Group 1 (p
= 0.001). Postoperative complications, were significantly less common in Group 1 (p = 0.045). Patients were able to return to
their work-life earlier in Group 1 after surgery (p = 0.001).

Conclusion: Both anatomic mesh and polypropylene mesh can be used in TEP hernia repair. These two materials stand out
with their different properties. Whereas anatomical mesh shortens the operation time, decreases the rate of postoperative

complications, and enables the early return to work, polypropylene mesh is cost-effective and easily accessible.
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INTRODUCTION

Inguinal hernia repair, one of the most common surgical proce-
dures performed by general surgeons, is performed in approxi-
mately 20 million patients annually worldwide."

The fact that inguinal hernia surgeries are performed so often
has important in terms of both labor loss and cost. Many
different techniques have been used over the years in opera-
tions performed for inguinal hernia. While tension techniques
were used in the past, the tension-free Lichtenstein technique
was first used in 1984 and the recurrence rates decreased
significantly.”
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With the advent of laparoscopic surgery, minimally invasive
techniques have begun to be used in inguinal hernia repairs.
The laparoscopic total extraperitoneal (TEP) repair technique,
which was first performed in 1992, is one of the common
inguinal hernia repair methods, together with the transabdom-
inal preperitoneal (TAPP) and Lichtenstein open repair tech-
niques. Since the surgical procedure is performed without
opening the peritoneum in the TEP technique, the possibility of
injury tothe abdominal organs is low.? In addition, the possibility
of postoperative adhesions is less. The use of the TEP technique
provides less postoperative painand afaster recovery process.*
Laparoscopic procedures are being preferred more frequently
in cases of recurrence after anterior repair, bilateral inguinal
hernias, youth, and athletes.’

In the TEP method, surgeons have been using polypropylene
meshforyears. Recently, anatomically shaped meshessuitable
for the structure of the groin have begun to be preferred in the
TEP method. The aim of this study was to compare the results,
feasibility, and effectiveness of TEPs made using anatomical
hydrophilicmeshand polypropylene mesh.
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METHODOLOGY

This study was conducted retrospectively with the approval of
the Ethics Committee of the University Faculty of Medicine
(ApprovalNo.2021/86). The study includes a comparative anal-
ysis of patients who underwent TEP between January 2017 and
October 2020, using different meshes, in two separate tertiary
care university hospitals. Patients who were operated on using
hydrophilic anatomical mesh is created from a macroporous
polyester material were included in Group 1, and patients who
were operated on using polypropylene mesh were included in
Group 2. Patients' age, gender, direction of the hernia, body
mass index (BMI), American Society of Anesthesia (ASA) score,
type of hernia, whether the hernia was recurrent or primary,
operation time, length of stay, peroperative and postoperative
complications, postoperative pain status, the time to return to
normal life, and recurrence rates were recorded separately for
Group 1 and Group 2. Differences between groups were
compared. Postoperative pain status, time to return to work or
normal life, and questions about recurrence were asked on tele-
phone. Patients younger than 18 years of age, patients who
could not tolerate general anesthesia, surgeries performed
with patches other than hydrophilic anatomical mesh and
polypropylene mesh, and patients who used multiple staples to
fixthe meshwere excluded from the study.

The most commonly used surgical technique is the multi-trocar
procedure, but single-incision surgery (SILS-TEP)® or robotic
surgery canalso be performed.” The authors performed the oper-
ations using multiple trocars. The patient was anesthetised inthe
Trendelenburg position. The anterior rectus fascia was reached
by passing the layers with a semicircular incision made from
under the umbilicus in the region corresponding to the hernia
side. Skin and subcutaneous tissues were retracted with s-
shapedretractor. Anterior rectus sheathwasfully revealed. After
the incision was made on the anterior rectus sheath, the rectus
muscle was laterally slanted, a balloon trocar was inserted, and
the operative field was created without damaging the posterior
sheath. The operative field was then visualised with carbon
dioxide insufflation at 8-10 mm Hg. Two 5 mm trocars were
inserted either from the midline or one trocar from the midline
andthe otherone atthe umbilical level over the lineasemilunaris
(Figure 1). Blunt dissection was performed under the view of the
30" telescope until the symphysis pubis was clearly visible. Infe-
rior epigastric vessels were clearly visualised laterally on the
posterior surface of the rectus muscle. The retropubic space of
Retzius and the space of Bogros were expanded. Hernia defect
was identified. In cases with medially located direct inguinal
hernia, laterally located indirect inguinal hernia, or combined
inguinal hernia, dissection of the peritoneal sac off the cord struc-
tures was performed. The femoral canal was explored in all
cases. No additional trocar was required in bilateral hernias.
Subsequently, 15x10 cm hydrophilicanatomical polyester mesh
was placed in the patients in the first group, and a 15x10 cm
polypropylene mesh prepared outside for the patients in the
second group was placed in the preperitoneal area from the 10
mm trocar site. The mesh was opened in the preperitoneal space

and placed to cover three areas. In both groups, the mesh was
fixedtothe pubisand/orCooperligamentatonly one point.

Statistical analyses were performed using IBM SPSS V22
(Chicago, USA). Pearson's chi- square test was used to compare
qualitative data. Normality analyses of the quantitative data
were performed using the Kolmogorov-Smirnov test. Data
conforming to normal distribution were compared with t-test,
and non-conforming data were compared with the Mann-
Whitney U-test. Datawere presented asmean = standard devia-
tion for normally distributed variables, and median (min - max)
for non-normally distributed variables. Categorical data were
expressed as countand frequency (n, %). This statistical signifi-
cancevaluewasacceptedasp <0.05.
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Figure 1: Position oflaparoscopicportsduring TEP procedure.
RESULTS

Atotal of 83 TEP repairs were performed on 65 patients. There
were 34 patients in Group 1 and 31 patients in Group 2. Sixty
patients (92%)weremaleand 5 (8%) werefemale.

There was no significant difference between the groups in
terms of gender(p =0.132; Tablel). There was no differencein
mean age in both groups (55+10.7 versus 50+11.3 years,
respectively, p = 0.054; Table I). The BMI of the patients in
Group 1 wassignificantly higher(p=0.031, Tablel). There was
no difference in terms of comorbid diseases in both groups
according to ASA scores (p = 0.870, Table I). There was no
difference between the groups in terms of the direction of the
hernia (p = 0.135, Table I). There was no difference between
thegroupsintermsofherniatype(p=0.311,Tablel). Theoper-
ationtime was significantly shorterin the group using anatom-
icalmesh (p <0.001, Tablel).

In terms of peroperative complications, there was no differ-
ence between the groups (p = 0.560, Table II). Postoperative
complications were significantly higherin Group 2 (p = 0.045,
Tablell).

All the operated patients were contacted by phone and ques-
tioned about their pain and the duration after which they
returned to work and their normal lives. There was no differ-
ence between the two groups in terms of postoperative pain (p
=0.934, Table Il). Return to work-life was significantly shorter
in Group 1 (p=0.001, Table II). There was no difference
between the two groups in terms of returning to their normal
daily lives after surgery (p = 0.468, Table ll). There was no
difference between the groups in terms of recurrence (p =
0.664, Tablell).
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Tablel: Demographiccharacteristicsand characteristics ofhernia.

Group 1 Group 2
of patients,n(%) 34(52) 31(48) P
Gender,n(%)
Male 33(97) 27(87)
Female 13) 4(13) 0.132
Age (years) mean+ s.d 55+10.7 50+11.3 0.054
BMI (kg/m2) n(%)
Weak 0(0) 2(7)
Normal 9(26) 13(42)
Over weight 19(56) 16(51) 0.031
Obese 6(18) 0(0)
ASA, n(%)
ASAl 11(32) 10(32)
ASA2 19(56) 16(52) 0.870
ASA3 4(12) 5(16)
Direction, n(%)
Right 16(47) 9(29)
Left 12(35) 10(32) 0135
Bilateral 6(18) 12(39) .
Total 40(100) 43(100)
Herniatype, n(%)
Direct 15(37.5) 10(23)
Indirect 14(35) 21(49) 0311
Complex 11(27.5) 12(28) .
Recurrence/primary, n(%)
Relapse 5(15) 5(16) 0.874
Primary 29(85) 26(84) :
Operationtime (min) median(Range) 40(30-75) 60(40-120) <0.001
Hospitalization time (days) median(Range) 1(1-5) 1(1-3) 0.714
BMI: Body mass index, ASA: American society of anesthesia.
Table II: Peroperative and Postoperative features.
Group 1 Group 2
n(%) n(%) P
Peroperative complication
Peritoneal injury 4(12) 4(13)
Bleeding 3(9) 4(13) 0.560
Cord injury 0(0) 0(0)
Transformation 0(0) 0(0)
Postoperative complications 4(12) 10(32) 0.045
Complications
Pain 3(9) 5(16)
Hematoma 1(3) 4(13) 0.190
Seroma 0(0) 1(3)
Pain scale
No pain 28(82) 26(84)
1-7days 3(9) 2(6) 0.934
7 days - 3 months 3(9) 3(10)
Return to work life
1-7days 28(82) 11(35) 0.001
7-14days 3(9) 13(42) :
>14days 3(9) 7(23)
Return to normal life
1-7days 16(48) 10(32) 0.468
7-14days 10(29) 11(36) :
>14days 8(23) 10(32)
Recurrence 2(5) 2(4.7) 0.664
DISCUSSION

The probability of a person having an inguinal hernia is esti-
mated to be 27-43% in men and 3-6% in women.® Most of the
patientsinthisstudy weremale (Tablel).

Patient selection plays an important role in the early stages of
thelearning curve. Schoutenetal. reported that the selection of
primary patients with the small hernia and low BMI would be
more appropriate for the first cases to undergo TEP hernia.’In
this study, the patients in Group 2 were significantly weaker
(Table I). It is thought that the anatomy of this region will be
revealed more easily by entering the preperitoneal area more
easily in weak patients, and patients with low BMI may be
selectedaccordingly.

Open repair with spinal anesthesia will be more appropriate for
those who are at risk in terms of comorbid diseases that are not
suitable for general anesthesia. In this study, the patients were

generally selected from those with no comorbidities or those
with low-risk ASA 1 or 2, and there was no significant difference
betweenthetwogroups(Tablel).

In this study, the majority of patients were primary cases who
had not been operated on before (Table I). Since the authors
were at the beginning of the learning curve, they may have
selected patients with smallhernias who did notrecurduetothe
concern that the hernia sac may be more attached due to
previoussurgery.

Suguita et al. reported that the learning curve was obtained
after 65 cases and that the complication rates and treatment
durations decreased after this period.®Aliyazicioglu et al.
reported that the average operative time was 38 minutes in
unilateral casesand 55 minutesin bilateral cases.*In this study,
the operation time was significantly shorter in Group 1. Opera-
tors in both groups were at the beginning of the learning curve.
While creating the preperitoneal area, aballoontrocarwasused
in both groups and similar procedures were performed in other
procedures. The only difference between the two groups was
the mesh types used. Accordingly, it can be thought that the
anatomical mesh can be placed in the preperitoneal area more
easilyandshortentheduration ofthe operation.

Anotheradvantage of endoscopic procedures overopenrepairs
is their short hospitalisation and recovery times. In this study,
the average length of stay in both groups was 1 day (Table I).
Peritoneal injury is one of the intraoperative complications that
can occur during totally extraperitoneal (TEP) endoscopic
repair for adult inguinal hernia.*If the peritoneal injury is large,
it may be necessary to return to exposure or TAPP. However,
minor injuries can be repaired with stitches, staples, or clips
during the procedure. Vascular injuries and deep mesh infec-
tionsarerare complications.”Inthis study, peritonealinjury and
bleeding occurred in both groups, but no difference was
observed between the groups (Table Il). In indirect hernias, it
may be thought that peritoneal injury or bleeding occurred
during the separation of the sac from the cord structures or
during the dissection performed to create a preperitoneal area,
butthere was no conversionto open procedure or conversion to
TAPPinbothgroups. Themostcommon postoperative complica-
tions after inguinal hernia repairs are hematoma, seroma,
urinary retention, and surgical site infections.! Compared to
open repair, hematoma, and surgical site infections are less
common in TEP, whereas seroma formation is more common.**
In this study, postoperative complications were significantly
less in the group using anatomical mesh (Table Il). This may
suggest that the anatomically shaped mesh we use may cause
less complicationsdueto bettertissue penetration.

Liew et al. reported that mesh fixation was associated with
higher postoperative pain.”Additionally, Buyukasik et al.
reported that fixing mesh did not reduce recurrence and
increased the rate of postoperative complications (pain,
narcotic use).” In this study, there was no difference between
the two groups in terms of postoperative pain. In both groups,
the mesh was fixed with a single stapler placed in the sypmph-
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ysis pubis and there was no difference in terms of postoperative
pain.

Inguinal hernia is a common condition in working people. It is
also important for these people to return to their normal activi-
tiesinsocioeconomicterms. Meta-analysesreportedintheliter-
ature have shown that the recovery times of endoscopic tech-
niques wereshorterthan classicaltechniques.”**Hedberg et al.
demonstrated a significant improvement in quality of life after
laparoscopy in inguinal hernia repair.* In this study, patientsin
Group 1significantlyimprovedinthe early period and were able
toreturntotheirbusiness life. There was no difference between
the two groupsin the period of returning to their previous activi-
ties and normal life before the operation (Table Il). The reason
why patientsrecoverintheearly period and returnto theirwork-
life may be due to the fact that the anatomical mesh we putin
the preperitoneal areafits betterand causes lessinflammation.

Recent systematic reviews and meta-analyses have reported
that there is no difference between TEP and the Lichtenstein
technique in terms of recurrence.” In this study, there was no
difference between the two groups in terms of recurrence
(Table II). This shows that there is no difference in ensuring
tissueintegrity inboth meshes.

This study has several limitations. The authors were not be able
to detect early postoperative complications, as the vast
majority of patients with TEP are discharged within a day ortwo.
We reached all patients by phone and inquired about post-
discharge pain, time to return to work and normal life, and
relapse. However, patients who have undergone surgery along
time ago may have given erroneous information. In addition,
evenifthe disease hasrecurred, patients may not be aware of it
intheearly period.

CONCLUSION

In laparoscopic total extraperitoneal (TEP) inguinal hernia
repair, the use of both anatomic mesh and polypropylene mesh
is appropriate surgical options. These two separate medical
materials have advantages over each other. While anatomical
mesh shortens the operation time with its ease of use,
decreases the rate of postoperative complications, and enables
an earlier return to work-life, polypropylene mesh stands out in
termsof affordable costand easy accessibility.
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