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Abstract. Aim: To compare the outcome of laparoscopic totally extraperitoneal repair versus the open Lichten-
stein technique in the treatment of primary bilateral inguinal hernias.

Materials and methods: The study design was comprised of a matched and randomized research: a total
of 93 patients were enrolled in the study and operated in clinic “Medikom” from 2015 to 2022. The patients
were prospectively randomized and divided into two groups: Group 1 (n=45) underwent TEP repair, whereas
Group 2 (n=48) received Lichtenstein repair.

Result: No statistically significant differences were observed between the groups concerning the mean
age, sex, body mass index, patient distribution by hernia type, European Hernia Society hernia type, and ASA
score (p>0.05).

The operating time in Group 1 was on 10.7% more than in Group 2 (p<0.05). At 6 hours post-surgery, the
pain score in Group 2 was 1.19-fold significantly higher than in Group 1 (p<0.05). This significant difference per-
sisted at 24 hours post-surgery, with Group 2 exhibiting a pain score 1.27 times greater than Group 1 (p<0.05).
The time to resumption of normal activities was 1.5 times longer in Group 2 compared to Group 1, which is a
difference that reached statistical significance (p<0.05). No statistically significant difference was observed re-
garding the incidence of early complications between the two groups (p>0.05 (x2-test)). Following a 24-month
follow-up period, a total of 42 (93.3%) patients from Group 1 and 45 (93.75%) patients from Group 2 were evalu-
ated. Importantly, neither recurrence nor other complications were observed in either group.

Conclusions: The findings of this trial indicate that laparoscopic total extraperitoneal (TEP) hernia repair
offers substantial benefits for patients undergoing bilateral inguinal hernioplasty. The duration until resump-
tion of normal activities was 1.5 times significantly longer for patients in the open hernia repair Group 2
compared to those in the laparoscopic hernia repair Group 1.
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Abipusés kirksnies iSvarzos operacija: laparoskopiné visiskai
ekstraperitoniné operacija ir atvira Lichtenstein operacija

Santrauka. Tikslas: Palyginti laparoskopinés visiskai ekstraperitoninés operacijos ir atviros Lichtenstein tech-
nikos rezultatus gydant pirmines abipuses kirksnies i§varzas.

MedZiagos ir metodai: Tyrimas apémé suderintg ir atsitiktinés atrankos tyrimag: i§ viso i tyrimg buvo
jtraukti 93 pacientai, kuriems nuo 2015 iki 2022 mety buvo atlikta operacija klinikoje ,,Medikom®. Pacientai
atsitiktinés atrankos biidu suskirstyti i dvi grupes: 1 grupés (n = 45) pacientams buvo atlikta laparoskopiné
visiskai ekstraperitoniné operacija, o 2 grupés (n = 48) pacientams taikytas iSvarzos operacijos Lichtenstein
metodas.

Rezultatai: Nebuvo nustatyta iy grupiy pacienty statisti$kai reiksmingy skirtumy dél vidutinio amziaus,
lyties, kiino masés indekso, pacienty pasiskirstymo pagal i§varzos tipg, Europos i§varzy draugijos i§varzos
tipg ir ASA bala (p > 0,05).

Operacijos trukmé 1 grupés pacienty buvo 10,7 % ilgesné nei 2 grupés pacienty (p < 0,05). Praéjus 6 va-
landoms po operacijos, skausmo balas 2 grupés pacienty buvo 1,19 karto didesnis nei 1 grupés (p < 0,05).
Sis reik§mingas skirtumas isliko praéjus 24 valandoms po operacijos, 2 grupés pacienty skausmo balas buvo
1,27 karto didesnis nei 1 grupés (p < 0,05). Laikas iki normalaus gyvenimo atsinaujinimo 2 grupés pacienty
buvo 1,5 karto ilgesnis nei 1 grupés pacienty, $is skirtumas buvo statistiskai reiksmingas (p < 0,05). Néra
statistiskai reik§mingo skirtumo tarp dviejy grupiy dél ankstyvo komplikacijy daznio (p > 0,05(x2 testas)).
Po 24 ménesiy stebéjimo laikotarpio buvo jvertinti 42 (93,3 %) 1 grupés pacientai ir 45 (93,75 %) pacientai is
2 grupés. Svarbu pazymeéti, kad né vienoje grupéje nebuvo nustatyta recidyvy ar kity komplikacijy.

Isvados: Sio tyrimo rezultatai rodo, kad laparoskopiné visiskai ekstraperitoniné i§varzos operacija suteikia
didele nauda pacientams, kuriems atliekama abipusés kirksnies i§varzos operacija. Laikas iki jprasto gyveni-
mo atsinaujinimo buvo 1,5 karto ilgesnis pacienty, kuriems buvo atlikta atvira i§varzos operacija (2 grupé),
palyginti su pacientais, kuriems atlikta laparoskopiné i$varzos operacija (1 grupé).

Raktazodziai: kirksnies iSvarza, laparoskopiné visiskai ekstraperitoniné iSvarzos operacija, Lichtenstein me-
todas, tinklelis

Introduction

Inguinal hernia repair stands as one of the most frequently performed surgical procedures globally
[1, 2], with over 20 million operations conducted worldwide annually [3].

The epidemiology of hernia development indicates a shifting risk profile, with an increasing in-
cidence observed in younger age groups in addition to older populations, and also a notable sex
disparity has been demonstrated [4, 5].

Dreifuss NH [6] reported an incidence of bilateral inguinal hernia reaching 30%.

Inguinal hernia remains a significant surgical challenge due to its high prevalence and notable
socioeconomic repercussions, particularly within the economically active population. Furthermore,
bilateral cases are associated with extended operative times and an increased economic burden com-
pared to unilateral repairs [6].

Numerous surgical techniques are employed globally for inguinal hernia repair. These methods
have undergone continuous evolution, progressing from traditional approaches like Bassini repair
to tension-free techniques such as the Lichtenstein procedure, and subsequently to advanced lap-
aro-endoscopic repair techniques. The Lichtenstein procedure, in particular, retains considerable
popularity attributed to its simplicity of execution, tension-free principle, and consistently favorable
long-term results [7, 8]. According to the international HerniaSurge guidelines for groin hernia
management, laparo-endoscopic techniques have less chronic pain and faster recovery than the Li-
chtenstein repair [9].
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Aim

To compare the outcome of laparoscopic totally extraperitoneal repair versus open Lichtenstein
technique in the treatment of primary bilateral inguinal hernias.

Materials and methods

Study design comprised of a matched and randomized research: a total of 93 patients were enrolled
in the study and operated in clinic “Medikom” from 2015 to 2022. The patients were prospectively
randomized and divided into two groups: Group 1 (n=45) underwent TEP repair, whereas Group 2
(n=48) received Lichtenstein repair.

Inclusion criteria for this study comprised patients presenting with uncomplicated primary bi-
lateral inguinal hernias and the American Society of Anesthesiologists (ASA) physical status clas-
sification of I to III. Exclusion criteria encompassed patients with a history of previous preperito-
neal surgery (e.g., for hernia, prostate, vascular, or kidney transplant procedures); individuals with
strangulated hernias, ascites, or giant scrotal hernias; those presenting with hemostatic disorders;
patients exhibiting hemodynamic instability or hypercapnia exceeding 50 Torr; those with a prior
laparotomy involving an infra-umbilical extended incision; individuals with severe cardiovascular
or respiratory compromise; and septic patients.

Diagnosis of inguinal hernia was established based on a comprehensive medical history, thor-
ough clinical examination, and confirmatory ultrasound imaging. Following the diagnosis, patients
underwent pre-anesthesia evaluation and routine diagnostic investigations to ascertain their suit-
ability for anesthesia and surgical intervention.

The participants were divided into two groups: Group 1 (n=45) underwent Totally Extraperi-
toneal (TEP) inguinal hernia repair using our patented method (Patent of Ukraine No. 147109),
which incorporated electric bipolar welding hemostasis and a self-gripping lightweight mesh with
polypropylene fibers and polylactic acid microhooks. Meanwhile, Group 2 (n=48) received Lichten-
stein repair [10], employing electric bipolar welding hemostasis and a standard lightweight mesh.
To ensure comparability, the participants in both the open (Lichtenstein) and laparoscopic (TEP)
surgical modality groups were carefully matched for potential confounding factors.

We used 10-balls pain Visual Analog Scale (VAS). All patients were given same antibiotics and
pain relief, anticoagulation medications, which was also implemented for correction of cardio-
vascular and respiratory disorders so that to maintain uniformity across the groups. The patients
were advised to take non-opioid (Ketorolac), and, in case of pain more then 4 (VAS) balls, opioid
(Omnopon) analgesics.

Postoperative follow-up was conducted at 6 and 24 hours while the patients were in the inpatient
department, on postoperative day 7 at the outpatient department (OPD), and subsequently via tel-
ephone at 3 months, 6 months, and 2 years post-surgery. The patients were queried regarding the
presence of pain and recurrent swelling. Individuals reporting these symptoms were subsequently
recalled to the OPD for a comprehensive physical examination.

Table 1 summarizes the baseline patient demographics and distribution across both study groups.

The operative time, postoperative pain severity at 6 hours, 24 hours, and 7 days (assessed by us-
ing a 10-point Visual Analog Scale (VAS) score), the incidence of postoperative complications over
a 24-month follow-up period, and the mean time to resumption of normal daily activities served as
the primary outcome measures for this study.

All statistical analyses were performed by using a dedicated software package. Student’s t-test
was employed to compare continuous variables, including age, body mass index, operative time,
postoperative pain severity, and time to return to normal activities. Quantitative data are expressed
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as mean * standard deviation (M+m). A value of p<0.05 was considered statistically significant.
Categorical data, such as the patient distribution by sex, hernia type, European Hernia Society her-
nia type, ASA class, and incidence of early postoperative complications, were analyzed by using the
Chi-square (x2) test. For these analyses, p<0.05 was set as the threshold for statistical significance.

Results

Table 1 demonstrates no statistically significant differences between the two groups regarding the
mean age, sex, body mass index (BMI), patient distribution by hernia type, European Hernia Soci-
ety hernia type, or ASA physical status classification (p>0.05). This confirms the comparability of
the two cohorts

Table 1. Distribution of baseline characteristics of the study participants among study groups

Group 1 Group 2
(TEP repair) (Lichtenstein repair) p-value
(n=45) (n=48)
Mean age, years 49.89+0.97 51.61+0.99 0.217
Gender male, n 32 3 0.977
female, n 13 14
direct, n 10 11
Type of hernia undirect, n 32 34 0.995
both, n 3 3
MIP, n 2 3
M2P, n 5 6
M3P, n 3 2
European Hernia LIPn 5 5 0.508
Society hernia type L2P,n 22 23
L3P n 5 6
M2P+L2P, n 2
M2P+L3P n 1 1
I 12 13
ASA, class II 30 29 0.619
11 3 6
Body mass index, kg/m? 23.92+0.51 25+0.37 0.089

The operative time was defined as the interval from the initial skin incision to the final skin clo-
sure.

As shown in Table 2, the operative time in Group 1 was 10.7% longer than in Group 2, which is a
difference that was statistically significant (p<0.05). This finding indicates that the totally extraperi-
toneal (TEP) technique, on average, requires more operative time compared to the open Lichten-
stein technique.

The pain score 6 hours after surgery in Group 2 was in 1.19 times significantly higher comparing
with Group 1 (p<0.05). The pain score 24 hours after surgery in Group 2 was 1.27 times significantly
higher if comparing with Group 1 (p<0.05). The pain score 7 days after surgery in Group 2 was in
1.22 times significantly higher comparing with Group 1 (p<0.05).
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In Group 1, port-site seroma developed in 1 case (2.22%); it was successfully punctured under
sonography control.

In Group 2, a wound-site hematoma developed in 1 case (2.08%), it was successfully coagulated
by using a bipolar device.

Table 2. Outcome parameters assessed and significance of difference between the two groups

Group 1 Group 2
(TEP repair) (Lichtenstein repair) p-value
(n=45) (n=48)
operating time, min 109.57£1.39 98.95+0.9 <0.0001
Pain scorepost 6 hours 5.5140.08 6.53%0.08 <0.001
op (VAS), 24 hours 2.57+0.08 3.26+0.07 <0.001
balls 7% day 2.11+0.05 2.58+0.08 <0.001
Port-site seroma, case 1 0
Postoperative wound hematoma, case 0 1 0.36
Urinary retention, case 1 1
Time until return to normal activities, days 12.8+0.13 19.32+0.11 <0.001

We report no case of the operation which would have been converted to a different type of repair.

The duration until resumption of normal activities was 1.5 times significantly longer for patients
in Group 2 compared to Group 1 (p<0.05).

There was no case of major complication in either group.

No significant difference was reported concerning the incidence of early complications between
the two groups (p>0.05 (x2-test)).

Following a 24-month follow-up period, a total of 42 (93.3%) patients from Group 1 and 45
(93.75%) patients from Group 2 were evaluated. Importantly, neither recurrence nor other compli-
cations were observed in either cohort.

Discussion

The myopectineal orifice (MPO) is a crucial anatomical landmark [11], bounded superiorly by the
conjoined tendon, inferiorly by Cooper’s ligament, medially by the rectus abdominis muscle and its
sheath, and laterally by the iliopsoas muscle. Within its confines lie Hesselbach’s triangle, the femoral
canal, and the deep inguinal ring.

While both TEP and Lichtenstein hernioplasties are tension-free procedures, laparoscopic hernia
repair has demonstrated short-term superiority over the open Lichtenstein technique [12, 13]. This
advantage is primarily attributed to its minimal incision length, leading to shorter convalescence
and sick leave durations, in addition to reduced postoperative pain. However, laparoscopic mesh
repair has faced criticism primarily due to its inherent technical complexity, compounded by asso-
ciated complications during the early phase of the learning curve [14]; consequently, reported out-
comes remain conflicting. Furthermore, the laparoscopic approach necessitates general anesthesia,
is inherently more complex and challenging to master than the open procedure, and incurs higher
intra-hospital costs [15, 16].

In the current study, no recurrence was observed in either group after a 2-year follow-up period.
The recurrence rates for both Lichtenstein and TEP procedures reported herein are consistent with
findings from numerous other series [17, 18], which similarly indicate low recurrence rates during
the postoperative follow-up.
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Early recurrences (within the first year) reported in previous studies [7, 19] have been attributed
to factors such as the inadequate mesh size, mesh displacement, or an incorrect surgical technique.

This study demonstrates that laparoscopic inguinal hernia repair (LIHR) via the TEP technique,
by utilizing a semi-absorbable self-fixating mesh, is a rapid, effective, and reliable method. It effec-
tively combines the inherent advantages of the laparoscopic approach with the straightforward and
practical implantation of a self-fixating mesh. Our findings indicate that this method significantly
reduces both complication and recurrence rates [20, 21, 22].

In contrast to open Lichtenstein repair, where the mesh is placed anteriorly, laparoscopic re-
pair involves preperitoneal mesh placement. This allows for comprehensive coverage of the entire
myopectineal orifice from the inside, thereby ensuring a tension-free repair without the need for
suturing local tissues; this coverage extends to both the femoral and inguinal openings. The strategic
placement of the prosthetic mesh in the preperitoneal space not only restores the integrity of the
transversalis fascia but also constitutes the fundamental principle of current laparoscopic hernior-
rhaphy techniques [23].

We are in agreement with Koprivica [24] that the TEP procedure is advantageous as its mesh re-
inforcement avoids entering into the peritoneal cavity, especially in case of bilateral inguinal hernia
repair.

For patients presenting with bilateral or recurrent inguinal hernias, laparoendoscopic repair of-
fers significant advantages over open techniques, particularly concerning postoperative pain, recur-
rence risk, and recovery time. In cases of bilateral hernias, both sides can be addressed through the
same access and port placement, and laparoscopy facilitates complete intra-abdominal visualization
(25, 26, 27, 28].

Limitations of the study

Despite the compelling results, it is imperative to acknowledge the limitations of this work. Firstly,
this study was conducted at a single center, which may limit the generalizability of our findings to
other populations or healthcare settings. Secondly, while our sample size of 93 patients provided suf-
ficient power for the observed differences, future studies with larger cohorts would further strength-
en the evidence. Additionally, the 24-month follow-up period is a reasonable duration for assessing
recurrence and early complications, but a longer-term follow-up would provide more comprehen-
sive data on chronic pain and very late recurrences. Future research should aim for multi-center,
prospective, randomized controlled trials with extended follow-up periods to validate these findings
and explore additional patient-reported outcomes.

Conclusions

1. The current trial unequivocally underscores the substantial advantages of laparoscopic total ex-
traperitoneal (TEP) hernia repair for individuals requiring bilateral inguinal hernioplasty

2. Patients undergoing open hernia repair (Group 2) experienced a statistically significant 1.5-fold
longer duration until resumption of normal activities compared to those in the laparoscopic her-
nia repair group (Group 1) (p<0.05).
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