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Objective. To identify predictive risk factors for pain syndrome following two video laparoscopic methods:
transabdominal preperitoneal repair (TAPP) and total extraperitoneal repair (€TEP).

Materials and methods. 460 patients (aged 18-85 years) who underwent surgical treatment for inguinal
hernia at Davydovsky City Clinical Hospital from January 2019 to May 2022 were included in the study. The
patients were divided into two groups: 348 patients underwent laparoscopic TAPP, and 112 patients underwent
laparoscopic €TEP. To assess inguinodynia the Visual Analogue Scale (VAS) was used one day and six months
after the surgery.

Results. Body mass index (BMI), hypertension, the type of hernioplasty, and prior surgeries in the lower ab-
domen were determined as key risk factors for inguinodynia. ROC analysis revealed negative influence of prior
lower abdominal surgeries on postoperative pain, with these patients reporting less discomfort. Both early post-
operative pain and chronic inguinodynia were significantly more frequent after TAPP, which we considered to
be associated with the features of this method, particularly the dissection of the parietal peritoneum.
Conclusions. Advantages of laparoscopic hernioplasty in reducing the risk of chronic pain compared to open in-
guinal hernia repair techniques were demonstrated. However, among laparoscopic methods, TAPP is associated with
ahigher incidence of both early and chronic postoperative pain, likely due to the dissection of the parietal peritoneum.
The lowest pain levels were observed with the use of adhesive fixation for the implant. The analysis identified signifi-
cant predictors of inguinodynia risk, including BMI, hypertension, and the type of hernioplasty, emphasizing the im-
portance of an individualized approach to choosing the method of treatment.

Keywords. Inguinal hernia, laparoscopic inguinal hernia repair, minimally invasive inguinal hernia repair, her-
nioplasty, TAPP, €TEP.

Ienn. Onpezienenye IPOrHO3MPYEMBIX (PAKTOPOB PUCK HOIEBOIO CUHAPOMA MOCIIE JIBYX BH/IEOAIAPOCKOIH-
YECKUX METOJIOB — TPAHCAOMOMUHATBHON MPENepUTOHETbHON TacTUKA (TAPP) 1 TOMHOCTBIO 3KCTparperie-
puToHEATbHO 1acTiky (€TEP).

Marepuaist 1 MeTobL. B viccrenoparue BomodeHs! 460 marmentoB (18-85 Jier), IepeHECIiX XUPYPrirueckoe
Jiedenue 1axoBoit Tpsrku B IKD vm. VLB, JIaBbioBcKoro ¢ suBapd 2019 1. o mait 2022 1. [TanyeHTOB pasieum Ha
JiBe TpyHIbL: 348 yenosek ¢ Buaeonanapockonrdeckoy TAPP n 112 yenosek ¢ Buaeonanapockondeckort €TEP. i
OLIEHKH MHIBUHOJMHUN UCIIOMB30BAIACh IKana BAIII CriycTs CyTKM U IIECTh MECALIEB OCIE OEPALAN.
Pe3yabTarhl. YCTaHOB/IEHO, YTO OCHOBHBIMY (DAKTOPAMU PUCKA MHIBUHO/MHUN AB/IAETCA MHAEKC MACChl TN
(UMT), runeproHuyecKas 60E3HD, TUI TEPHUOIUIACTUKY, 4 TAKKE paHEE NPOBOAUMOE BMEIIATENLCTBO HA
HIDKHEM 3TaKE OpIOMHO 010CTH. [Tpu ROC-aHanu3e BbIABIEHO, YTO IIPY PAHEE IPOBOAUMBIX OIEPATHBHBIX
BMCIIATENIBCTBAX HA HIDKHEM 3TAXE OPIOMIHON IONOCTU MALMEHTH MEHBIIE UCIILITHIBAIA OONIEBOM JUCKOM-
(opt. Kak paHHsd IOCIEONEPAMOHHAA 60/Ib, TAK U XPOHUYECKAS HHIBUHOAMHUA JOCTOBEPHO Yalle Pa3BU-
Batorcd nocsie TAPP, 1 9T0, Ha HaIl B3IVIA, MOKET OBITh CBA3AHO C OCOOCHHOCTAMH JAHHOTO METO/A, 4 UMEHHO
JIMCCEKIMEN NAPUETATBHON OPIONIHHEL

BrIBOABL JIanaposHIOCKOIMYECKASA TEPHUOIUIACTUKA IEMOHCTPUPYET IPEUMYILECTBA B CHIDKCHUU PUCKA XPOHHYC-
CKO1 60/ IO CPABHEHMIO € OTKPBITBIMU METOAMY KOPPEKLIMU ITAXOBOI IPbDKU. OHAKO CPEU BUICONAIAPOCKOIH-
qecKux MeTofiK TAPP acconupoBana ¢ 60ee BhICOKOH YaCTOTOM KaK PAHHEN, TAK ¥ XPOHUYECKOH TTOC/IE0Tepariy-
OHHO 60711, YTO MOKET ObITh CBA3AHO C JUCCEKIMEN TapUETUIbHON OpromyHbL Hanbonee HU3KIi ypoBeHb OOMIEBBIX
OLLYICHUI HAOOAA/ICA TIPU UCTIOJIB30BAHMY KICEBOH (DUKCALIY UMIVIAHTATA. [IPOBECHHBII AHANU3 BBLABIUI 3HAYM-
MBbIE IPEAVKTOPE! PUCKA PA3BUTHEL MHIBUHOMUHUY, BKTIOYasd MMT, runepToHMYecKyio GOME3HD U THII IVIACTHKY, UTO
NOYEPKUBACT HEOOXOMUMOCTb MHAMBUYATM3MPOBAHHOIO TIOAXO0/A K BBIOOPY METOA JICYCHIEL

Kirogessre ¢10Ba. [1aX0Bas Ipbikd, BUACONANIAPOCKONNYECKAA INACTUKA TAXOBOY I'DBUKY, MUHUMAJIBHO UH-
BA3MBHAA IUIACTHKA TTAXOBOU I'PBLKY, T€PHUOILIACTHKA, TAPP, €TEP.
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INTRODUCTION

The laparoscopic approach to the treatment
of inguinal hernia (IH) was first proposed by
R Geretal.in 1982 [1]. A decade later, M.E. Arregui
et al. (1992) presented preliminary results on the
benefits of transabdominal preperitoneal repair
(TAPP) in 52 patients [2], while J.L. Dulucq (1992),
GS. Ferzli et al. (1992), J.B. McKernan, H.L. Laws
(1993), EH. Phillips et al. (1993) recommended
total extraperitoneal repair (€TEP), which would
avoid complications due to disruption of the in-
tegrity of the peritoneal cavity [3-0]. Thus, the in-
troduction of these two methods into practice has
opened a new chapter in IH surgery.

Minimally invasive techniques IH repair ver-
sus open repair, and then the comparison of these
two methods with each other, became a hot topic
of debate about the advantages of one or another
method in abdominal surgery [7]. However, even
at present, the choice of videolaparoscopic tech-
nique remains an unresolved issue in terms of re-
ducing postoperative inguinal pain (inguino-
dynia), the overall prevalence of which after IH re-
pair is from 10 to 12 % [8]. In addition, current
international recommendations do not provide
specific algorithms regarding the preference of
the TAPP or TEP method [9; 10]. We believe that
both of these methods require additional study of
the risk factors that determine the formation of
inguinodynia in the postoperative period in pa-
tients with IH, in connection with which this
study was conducted.

The aim of the study is to determine the
predicted risk factors for inguinodynia after
hernioplasty using various videolaparoscopic
techniques.

2025 volume XLII No. 2

MATERIALS AND METHODS

The prospective study included 460 pa-
tients aged 18-85 years who underwent surgical
treatment for IH at Davydovsky City Clinical
Hospital between January 2019 and May 2022.
Depending on the type of hernioplasty pet-
formed, the patients were divided into two
groups. Group I included 348 patients who un-
derwent  videolaparoscopic  transabdominal
preperitoneal repair (TAPP). Group II included
112 patients who underwent videolaparoscopic
total extraperitoneal repair with improved visi-
bility (¢TEP). To analyze the factors of develop-
ment of inguinodynia after hernioplasty, each
study participant was questioned about pain sen-
sation using Visual Analogue Scale (VAS) on the
first day and six months after surgery. Statistical
analysis of the obtained data was performed in
the IBM SPSS Statistics software environment,
version 28.0.1.

RESULTS AND DISCUSSION

Statistically significant differences (p < 0.05)
were obtained between the severity of inguino-
dynia on the first day after surgery: the average
VAS score in Group I (TAPP) was 5.5 1.4, while
in Group II (€TEP) it was 3.4 + 0.8 points. Six
months after surgery, the VAS scores in the com-
pared groups also had statistically significant dif-
ferences (2.1 = 0.24 and 14 + 0.17 points, re-
spectively, p < 0.05). That is, when performing
hernioplasty using the TAPP method, the pain
syndrome remained more pronounced than
after €TEP.

Analyzing the nature of ingvinodynia in the
postoperative period, we also identified such
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a factor as the method of positioning the implant
(p < 0.05). The most pronounced pain sensa-
tions on the first day after surgery were observed
in patients whose implant was fixed with a her-
niostapler (6.3 + 04 points). The least pro-
nounced pain sensations were observed in pa-
tients with adhesive fixation of the implant (3.3
+ (.21 points). A similar trend was observed six
months after the operation (Table 1).

Table 1
Severity of inguinodynia after

hernioplasty using TAPP and eTEP
methods, points on a visual analogue scale

Observation Hernio- Com-
period after adhesive | bined p
stapler
surgery method
For the fi
Orttst 6340433 +021| 54207 |p<005
day

In six months |2.2£0.24{0.7 £0.15| 1.9+ 0.3 |p < 0.05

Comparative assessment of the intensity of
inguinodynia in the postoperative period de-
pending on the surgical intervention technique,
the type of implant fixation and the observation
period is graphically presented in Fig. 1.

Further analysis of factors potentially influ-
encing the development of inguinodynia in the
postoperative period was performed, such as age,
body mass index (BMI), type of hernia, diabetes
mellitus, bronchial asthma, hypertension, con-
nective tissue diseases, chronic venous insuffi-
ciency, hemorrhoids, the degree of anesthetic
risks according to the ASA scale, type of hernio-
plasty, history of surgical intervention, history of
herniotomy, duration of surgery, and method of
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mesh fixation. It was established that the main
risk factors for inguinodynia are BMI, hyperten-
sion, type of hernioplasty, as well as previous in-
tervention on the lower floor of the abdominal
cavity (Table 2).

55 &= 54

34 33
2,1 2,2 9
i ki b |

TAPP ¢TEP Fixation with  Fixation  Fixation with
a herniostapler with glue a combined
method

B On the first day after surgery
B Six months after surgery

Fig. 1. Intensity of inguinodynia in the early
postoperative period depending on the method
of surgical intervention and the type of implant

[fixation, the number of points on
the visual analogue scale

ROC Curves

Sensitivity

0,0 0.2 0,4 0,6 0,8 1.0
1 — Specificity
Curve Source

— BMI

= Hypertension

= Intervention Type
== Previous Intervention

Fig. 2. ROC curves for assessing risk factors
influencing the occurrence of inguinodynia
in the postoperative period
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ROC analysis (Fig. 2) revealed that pa-
tients with previous surgical interventions on
the lower floor of the abdominal cavity

2025 volume XLII No. 2

experienced less pain discomfort in the post-
operative period.

Table 2
Identification of predicted risk factors for inguinodynia
after videolaparoscopic inguinal hernia repair
Regression equa-| Standard er- Number
. . . of degrees| .. .. 95 % CI
Variable tion coefficient | ror of the |Wald test Significance | B Exponent
- of free- for Exp (B)
®) coefficient B
dom

Age 0.55 0.054 1.043 1 0.307 1057 0950 1.176
BMI 1.541 0.668 5.329 1 0.021 4671 1262 17.291
Hernia type -0.930 1.300 0.512 1 0474 0394 10.031| 5.042
Diabetes mellitus 3.486 2.247 2406 1 0.121 32647 10.399| 2671.791
Bronchial asthma -1.277 2.340 0.298 1 0.585 0.279  [0.003| 27.399
Hypertension 3.196 1.548 4264 1 0.039 24429 |1.176| 507.357
E;SZ?CC“VC tissuedis| 90762 | 20404213 | 0000 | 1 0999 [1039814623(0.000
CVD 2.897 2.198 1.737 1 0.188 18126 {0244 1347471
Hemorrhoids -20: 295 22035.757 | 0.000 1 0.999 0.000  [0.000
The degree of anes-
thetic risks according 4.034 2.668 2.286 1 0.131 56483 1030310537533
to the ASA scale
Type of hernioplasty 0.063 2.868 4470 1 0.034 429.833 | 1.557 118693400
flistory of surgicalin- | _, 5, 1595 | 4511 1 0034 0034 |0.001| 0770
tervention
E;EOW of hernia re- 2,669 1654 | 2603 | 1 0107 | 14419 |0564| 368712
Duration of operation 0.005 0.020 0.076 1 0.783 1006 0967 1.046
Mesh fixation method -0.586 1.764 0.110 1 0.740 0556 [0.018| 17.674

Note: BMI - body mass index, CVD - chronic venous disorder.

Most patients were discharged on the first
day after surgery (n = 398; 86.5 %). On the sec-
ond day, 44 (9.5 %) patients were discharged,
which was due to the need for dynamic monitor-
ing in the postoperative period. In addition, 18
(4 %) patients were discharged on the third day
after surgery due to the peculiarities of hospital
administration.

According to the definition of the Interna-
tional Association for the Study of Pain (IASP),

pain is an unpleasant sensory and emotional ex-
perience associated with actual or potential tis-
sue damage or described by a person in terms of
such damage. Chronic pain is any pain that per-
sists beyond an uncomplicated healing period of
12 weeks. Post-hernia groin pain is pain that lasts
longer than three months after surgery and is
one of the most serious complications that oc-
curs after IH removal; it is more common than
previously thought [11].

51



ORIGINAL STUDIES

Although hernioplasty is a relatively safe op-
eration, it is associated with a number of poten-
tial complications, such as inguinodynia, the in-
cidence of which, according to published data,
varies widely (0 to 62.9 %) and averages from 10
to 12% [8]. However, 2-4 % of patients after IH
repair experience chronic inguinodynia for
many years, and this prevalence rate of inguinal
pain is quite high given the volume of proce-
dures performed worldwide [12].

Laparoendoscopic repair has been shown to
be superior in terms of reducing the risk of ingui-
nodynia compared to open methods of IH correc-
tion such as the Lichtenstein operation [9; 13].
However, sporadic results of comparison of various
videolaparoscopic techniques of IH plastic surgery
in terms of studying the incidence and risk of ingui-
nodynia have been published. In this study, we
found that both early postoperative pain and
chronic inguinodynia develop significantly more
often after TAPP, and this, in our opinion, may be
associated with the features of this method,
namely, dissection of the parietal peritoneum.

No statistical differences were found in the
study by A. Elhadidi et al. [8] in the incidence of
inguinodynia depending on the type of fixation,
whereas in our study, when studying risk factors,
it was found that the least pronounced pain was

observed in patients with adhesive fixation of
the implant compared to fixation with a stapler
or the use of a combined method.

According to the results of a systematic re-
view and meta-analysis [14], the factors for ingui-
nodynia are young age, the presence of other
postoperative complications, a hernial sac defect
of less than 3 cm, female gender, pre- and early
postoperative pain. In our study, we did not re-
ceive confirmation of these prognostic factors.
Our multivariant analysis showed that statistically
significant predictors increasing the risk of devel-
oping inguinodynia after IH plastic surgery using
videolaparoscopic methods were BMI, hyperten-
sion, and the type of plastic surgery, while a his-
tory of lower abdominal surgery, on the contrary,
reduced the risk of inguinodynia.

CONCLUSIONS

The incidence of ingvinodynia after IH plas-
tic surgery in modern clinical practice remains at
a fairly high level. Despite the fact that videolap-
aroscopic methods of hernioplasty are the least
traumatic, it is necessary to take into account in-
dividual risk factors for ingvinodynia in order to
improve the quality of life of patients in the post-
operative period.
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