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Abstract

Aim: The aim of this study was to explore the advantages and disadvantages of laparoscopic hernioplasty by comparing them with
conventional surgeries.

Materials and methods: The study included 376 patients (344 men and 32 women) who underwent inguinal hernia repair in in-
patient settings over a 3-year period (2017-2020). The patients were divided into two groups: patients with conventional hernioplasty
(CH) - 312 patients (291 men and 32 women, mean age 5515 years, range 18-93) and 64 patients with laparoscopic hernioplasty (LH),
all of them middle-aged men at mean age 45+15 years (range 24-69).

Results: Thirty-eight patients (59.38%) with LH were ASA class 1 patients while the CH patients were stratified in ASA classes 1 to 4.
The LH group consisted of 39 patients who had transabdominal preperitoneal (TAPP) surgery and 25 who received total extraperitoneal
(TEP) repair. The average operating time was 12 minutes (range 90-200 min) for TAPP and 50 minutes (range 20-125 min) for TEP.
The mean intensity of pain score measured by VAS (0-10) was 4 (2-5) for CH patients and 3 (2-4) for LH patients. The duration of pain
was 3 days (2-4) for CH patients and 2 days (1-3) for the LH group. Ninety-five percent (61/64) of LH patients defined their quality of
life as “better”.

Conclusions: The following factors are of particular importance for the choice of hernioplastic technique: operating time, possible
intraoperative complications, the level of postoperative pain and potential postoperative analgesics, possible complications, patient
recovery, length of hospital stay, cost, quality of life, and long-term results of the treatment.
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INTRODUCTION al, planned, and emergency surgery worldwide due to its
high prevalence and still high incidence of recurrence as

The problem of inguinal hernias is relevant and signifi-  well as early complications requiring reconsideration of the

cant because it involves a big part of the modern gener-  applied surgical techniques and the creation of new ones.
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With more than 20 million surgeries per year, inguinal
hernioplasty is one of the most commonly performed sur-
gical procedures worldwide. The risk of developing ingui-
nal hernia throughout the entire life is 27-43% for men and
3-6% for women.!

Inguinal hernia (IH) accounts for 75% of all abdominal
wall hernias with peaks around the age of 5 and after age of
70 with a 90% incidence in men and approximately 800000
IH surgeries performed annually in the USA. In Bulgaria,
this number reaches 20000.2

Different approaches, indications, and surgical tech-
niques require guidelines for standardizing treatment
methods in order to improve outcomes and in particular
to reduce the incidence of recurrence and chronic postop-
erative pain. These guidelines have been approved by the
International Hernia Association and the European Endo-
scopic Surgery Association.?

Minimally invasive laparoscopic methods and prosthetic
approaches with synthetic materials are given a major sci-
entific and practical priority in modern herniology of ingui-
nal hernias. Laparoscopic hernioplasty (LH) is now widely
accepted by both surgeons and patients and its success is
comparable to that of conventional hernioplasty (CH).*

LH has some additional benefits such as less postoper-
ative pain and analgesic use, and shorter hospital stay.>”’
Laparoscopic hernioplasty is usually performed using two
major surgical techniques: total extraperitoneal (TEP) and
transabdominal preperitoneal (TAPP) repairs.

AIM

The aim of this study was to explore the advantages and
disadvantages of laparoscopic hernioplasty by comparing
them with conventional surgeries.

MATERIALS AND METHODS

The present study on the major modern surgical techniques
for inguinal hernias includes clinical material from 376
patients (344 men and 32 women) with anamnestic symp-
toms of inguinal hernias confirmed by clinical examina-
tion and operation in an inpatient setting. All patients were
divided into two groups: patients who underwent conven-
tional (open) hernioplasty and patients with laparoscopic
hernioplasty. The CH group included 312 patients of whom
291 were men and 32 - women (mean age 55+15 years,
range 18-93). The group with laparoscopic hernioplasty
consisted of 64 male patients (mean age 45+15 years, range
24-69). Of the 376 surgeries performed for the 3-year peri-
od from 2017 to 2020, 176 were conducted in the Depart-
ment of General Surgery at the Clinical Hospital in Stip and
in the Clinic of Abdominal Surgery at the Department of
Special Surgery of the Medical University of Skopje, Repub-
lic of Northern Macedonia and 198 (all of them convention-
al) - in the Clinic of Thoracic and Abdominal Surgery at the

Department of Special Surgery of the Medical University of
Plovdiv, Bulgaria. In the group of endoscopic hernioplasty
(TAPP, TEP), three-port or four-port laparoscopic tech-
nique was used.

RESULTS

Conventional hernioplasties were performed in 312
patients. Sixty-four male patients underwent laparoscopic
inguinal hernioplasty - in 39 of these we used the TAPP
technique and in 25 - the TEP technique (Table 1).

Table 1. Distribution of LH patients by type of technique they
underwent

LH Men, n=64

Transabdominal preperitoneal repair (TAPP) 39
Total extraperitoneal repair (TEP) 25

All 64 LH patients underwent general intubation anes-
thesia. Preoperative American Society of Anesthesiologists
classification of the patients from the laparoscopic group
showed 38 (59.38%) of them to be the ASA class I. In con-
trast, patients with CH were stratified into ASA classes 1
through 4 showing a statistically significant difference.

The mean operating time was 128 minutes (range 90—
200 min) for TAPP and 50 minutes (range 20-125 min) for
TEP. LH takes more time due to the pneumoperitoneum,
the presence of adhesions, difficulties in repositioning the
hernia sac, placing and fixing the prosthesis.

Of the early postoperative complications, 2 postopera-
tive hematomas were found in CH and 1 in LH.

Mild surgical site infections were found in 8 cases with
CH and in 2 cases with LH.

The severity of early postoperative pain was assessed via
VAS scale from 0 to 10 (Table 2).

Table 2. Treshhold, pain tolerance, and use of analgesics in CH
and LH

Indicators CH LH p

Level of pain, VAS (0-10) 4(2-5) 3(2-4) <0.05
Pain duration (days) 3(2-4) 2(1-3) <0.05
Use of analgesics in points 3(3.4) 2(2-3) <005

from 0 to 4

Pain intensity score was 4 on average (2-5) in the cases
with CH and 3 (2-4) in the cases with LH. Pain duration in
CH was on average 3 (2-4) days while in LH it was 2 (1-3)
days. The statistical analysis showed a slight increase in the
level of pain on the first postoperative day in patients with
CH. In patients with LH, there was a decrease in the level
of pain on the first postoperative day compared to CH and
a general decrease in the level of pain tolerance compared
to CH.
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The use of analgesics was calculated in points from 0 to 4.
In CH the use was established on average by 3 (3-4) points
while in LH it was on average 2 (2-3) points. The strength,
duration, and level of pain as well as the use of analgesics
showed statistically significant differences (p<0.05).

The assessment of patients by quality of life after ingui-
nal hernioplasty shows that 95% (61/64) of the patients
with LH define their quality of life as “better”.

The cost of the surgeries was established in three price
ranges - up to 300 BGN, from 300 BGN to 1400 BGN, and
more than 1400 BGN (Table 3). Conventional hernioplasty
cost as much as 300 BGN for 256 (82.15%) patients, from
300 BGN to 1400 BGN for 44 (14%) patients, and more
than 1400 BGN in 12 (3.85%) patients. Laparoscopic her-
nioplasty cost for 46 (71.88%) patients from 300 BGN to
1400 BGN and for 18 (29.12%) patients it was more than
1400 BGN.

Table 3. Price analysis in CH and LH

Price CH LH

BGN n=312 n=64

Up to 300 256 (82.15%)

From 300 to 1400 44 (14 %) 46 (71.88%)

More than 1400 12 (3.85%) 18 (29.12%)

p<0.05 (Chi-squared test)

LH is a much more expensive surgical technique com-
pared to the conventional open technique which depends
mostly on the cost of the surgery itself and to a lesser extent
on the hospital stay. The price of medicines also gives small
differences most often for the expense of anesthetics.

DISCUSSION

In recent years, there have been a lot of research on the
advantages and disadvantages of LH. The subject of such
publications is explored in several systematic reviews,
meta-analyses, and randomized trials.

Scheuermann et al. identified eight randomized con-
trolled trials which found that the mean duration of opera-
tion in Lichtenstein’s CH was shorter by an average of 6.79
minutes. Patients with LH showed significantly less chronic
inguinal pain postoperatively. The other indicators did not
show any significant differences between the two techniques
which allowed the authors to conclude that the degree of
complications and the result of the two procedures were
comparable as TAPP showed only less chronic inguinal pain
postoperatively compared to the Lichtenstein’s CH.®

In a randomized study, Kargar et al. reported that pa-
tients in the TAPP group had significantly less postopera-
tive pain than those in the Lichtenstein group at all times
(p<0.05). The TAPP group had a lower incidence of hema-
toma (TAPP, 6.6% vs. Lichtenstein 13.3%; p=0.67), seroma

Laparoscopic Inguinal Hernioplasty

(TAPP 10% vs. Lichtenstein 13.3%; p=1.00), and infection
(TAPP 0 vs. Lichtenstein 1.6%; p=0.67). However, the
authors did not find any differences between the two
groups in postoperative complications. In the TAPP group,
the average hospital stay was significantly lower than that
in the Lichtenstein group (8.13+2.19 vs. 13.15+1.5 days,
respectively; p<0.001). The two main short-term advan-
tages of LH-TAPP versus Lichtenstein's CH were the low-
er postoperative pain and the earlier return to normal life
activities with no significant differences.’

Analysing a total of 57906 patients with primary uni-
lateral inguinal hernias, Kéckerling et al. monitored 16375
patients with Lichtenstein’s CH, 12564 with TEP, and 14426
with TAPP for a period of 1 year after surgery.'® Compar-
ison of CH with TEP revealed the weaknesses for CH in
terms of postoperative complications (3.4% vs. 1.7%;
p<0.001) related to recurrent complications (1.1% vs. 0.8%;
p=0.008), pain at rest (5.2% vs. 4.3%; p=0.003), and pain
on exertion (10.6% vs. 7.7%; p<0.001). TEP showed weak-
nesses in terms of intra-operative complications (0.9% vs.
1.2%; p=0.035).!! Comparison of CH with TAPP showed
disadvantages for CH in terms of postoperative complica-
tions (3.8% vs. 3.3%; p=0.029) related to recurrent compli-
cations (1.2% vs. 0.9%; p=0.019), pain at rest (5% vs. 4.5%;
p=0.029), and pain on exertion (10.2% vs. 7.8%; p<0.001).
The authors concluded that TEP and TAPP were superior
to Lichtenstein’s CH.!?

In a randomized controlled trial of long-term one-
year postoperative inguinal pain in 384 patients, Westin
et al. compared the TEP results (n=193) with CH results
(n=191). In the TEP group, 39 (20.7%) patients complained
of pain compared to 62 (33.2%) patients in the CH group
(p=0.007); severe pain was reported by 4 patients in the
TEP group and by 6 patients in the CH group (2.1% and
3.2%, respectively; p=0.543). Hence, the authors concluded
that patients operated with TEP had less long-term post-
operative pain than those with CH and recommended TEP
as a method of choice in the surgical treatment of primary
inguinal hernia.'?

In their 2020 meta-analysis of the safety and efficacy of
Lichtenstein’s CH compared to LH in inguinal hernias based
on randomized controlled trials (RCT), Sun et al. included
21 studies with 3772 patients in the laparoscopic group and
3910 patients in the Lichtensteins CH group. The results
show that compared to CH, LH has a significantly longer
operating time but in terms of the incidence of hematomas,
seromas, and complications, there was no significant differ-
ence between the two groups. However, compared to CH,
LH had a higher recurrence rate, lower incidence of chronic
pain and surgical site infection compared to CH.!*

In a systematic review of 965 studies, Li et al. identified
eight relevant studies where, after inversion of the transverse
fascia in LH, they found a 4.17% incidence of postoperative
serum in direct inguinal hernias (p<0.05). Seroma forma-
tion was a natural process that could be completely pre-
vented after laparoscopic inguinal hernioplasty, especially
in patients with direct and large indirect inguinal hernias.'>
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When updating their systematic review and meta-anal-
ysis of 16 RCTs, Chen et al. randomized 1519 patients with
LH-TEP and TAPP. The results revealed that TEP repair led
to a shorter hospital stay (MD —0.87, 95% CI 1.67 to —0.07)
but was associated with a longer operating time (MD 3.35,
95% CI 0.16 - 6.54).16

In a retrospective cohort study of 4667 patients with
planned primary hernioplasty according to data from the
Michigan Surgical Quality Collaborative from 2012 to 2016
in 72 hospitals, 1253 (27%) patients with LH were exam-
ined for dependency on race, age, and operator. Of 190
surgeons, 81 (43%) performed CH with the older patients
being less prone to LH (OR 0.41, p<0.001).'”

The systematic review and meta-analysis performed by
Kockerling et al. included 16 studies with 51037 patients.
Of these patients, 35.5% underwent CH, 33.5% TAPP,
30.7% were with TEP, and 0.3% had robotic TAPP repair.
The postoperative seroma risk ratio (RR) was comparable
taking into consideration TAPP vs. CH (RR 0.91; 95% CrI
0.50-1.62), TEPP vs. CH (RR 0.64; 95% Crl 0.32-1.33),
TEP vs. TAPP (RR 0.70; 95% Crl 0.39-1.31), and robot-
ic TAPP vs. CH (RR 0.98; 95% CrI 0.37-2.51). The risk of
postoperative chronic pain was similar for TAPP vs. CH
(RR 0.53; 95% CrI 0.27-1.20), TEP vs. CH (RR 0.86; 95%
Crl 0.48-1.16) and TEP vs. TAPP (RR 1.70; 95% CrI 0.63—
3.20). RR for relapses was comparable when comparing
TAPP vs. CH (RR 0.96; 95% CrI 0.57-1.51), TEP vs. CH
(RR 1.0; 95% CrI 0.65-1.61), TEP vs. TAPP (RR 1.10; 95%
CrlI 0.63-2.10), and robotic TAPP vs. CH (RR 0.98; 95%
CrI 0.45-2.10). No differences were found in the period of
postoperative hematoma occurrence, surgical site infection
and hospital stay. The authors suggest that CH, TAPP, TEP
and robotic TAPP are comparable in short terms.'8

In the last 5 years, robotic surgery has expanded its ap-
plication in general surgery, especially concerning hernio-
plasty.

The first report of 76 inguinal hernias performed in 64
patients in 2017 with Senhance Robotic System showed a
mean robot preparation time of 7 minutes (range 2-21 min-
utes) and an average operating time of 48 minutes (range
18-142 minutes). Compared to CH (TAPP), there was no
significant difference in the operating time or perioperative
complications.'

Tam et al. reported 335 robotic inguinal hernias per-
formed in 7 hospitals by 18 surgeons for a period of 19
months. The average operating time was 102 minutes (SD
38), with mild postoperative complications in 54 patients
(16%) including 14 with urinary retention (4.2%), and 13
with scrotal edema (3.9%). The training curve of the first
surgeon is 11-12 cases.?’

The operating time for performing LH (90-180 min)
established in our study, significantly exceeds the time for
performing CH (50-120 min). These results are similar to
those reported by Sun et al. and Chen et al.!*1¢

The nature and type of complications such as seroma,
hematoma, and surgical site infection were comparable to

those in the studies of Kargar et al.%, Li et al.!, and Kocker-
ling et al.!® which all emphasize the superiority of LH.

The intensity and duration of early postoperative pain
(1-3 days after surgery) in our patients showed similar
values and advantage of LH over CH similar to the results
of Kockerling et al.’8, Westin et al.'’, Kargar et al.%, and
Scheuermann et al.®

Quality of life as measured in postoperative pain, quick
recovery of normal physical activity, general health condi-
tion, and emotional comfort were slightly better in endo-
scopic hernioplasty than in conventional hernioplasty in
the recently published randomized controlled study by My-
ers et al.2! Abbas et al.?? and Kushwaha et al.?? also reported
improved quality of life of the endoscopic group in the ear-
ly postoperative period. Disadvantages of endoscopic her-
nioplasty were reported in a clinical randomized study by
Jacobs et al.* where the cost for treating patients with CH
was lower than that for LH patients by 40-50%.%*

The results of our studies in the current study show that
LH can be used in patients with unilateral, bilateral and
recurrent inguinal hernia despite the disadvantages and
complications.

CONCLUSIONS

Recent years have marked a trend of serious progress and
global popularity of LH as a surgical procedure with min-
imum pain and consequences for patients, quick recovery,
and optimal cosmetic results.

LH is superior to CH with the reduced hospital stay, the
weaker and shorter postoperative pain, earlier return to
daily activities and work, and an overall better quality of
life.

LH has been criticized for its complexity, high cost, risk
of complications, and the need for general anesthesia.

In the selection, systematization, analysis, and summa-
rization of data from the available literature, today we need
more quality systematic and prospective studies so we can
further develop and create new evidence-based consensus
opinions, guidelines and recommendations as a basis for
creating standardized surgical techniques for contempo-
rary treatment of inguinal hernias.

Surgical treatment of inguinal hernia is evolving and the
effect of adopting innovative minimally invasive techniques
needs to be further investigated in future. The choice of the
most appropriate treatment should be based on the indi-
vidual experience of the surgeon and it should be compli-
ant to each patient.
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Pe3tome

ueﬂb: YcTaHOBUTH IIpeNMyIeCcTBa N HEJOCTATKN nar{apocxonw{ecxoi{ TE€PHMOIIACTIKN HyTéM CpaBHEHNA e€ c TpaguIIVIOHHbIMU
onepanmAMN.

Martepuanbl n meToAbl: B uccnenoBane BKIOYEHO 376 ManyeHTOB (344 MY>XYMHBI U 32 >KEHIUHBI), KOTOPHIM IPOBOAMIOCH
CTallMIOHApHOE JIeYeHNe TaX0BOJI I'PDKY 3a 3-71eTHuit epuop (2017-2020 rr.). [TareHTs! ObUIN pasfieleHbl Ha B TPYILIIbL: TaIMeHThI
¢ TpaguumoHHoi repuynomnactyukoit (TT) - 312 manmenTos (291 My>kumHa ¥ 32 >KeHIVHBI, CPEIHNIT BO3pacT 55 + 15 jieT, Ananasox
18-93 roga) u 64 manueHTa ¢ Iaapockonuyueckoit repanormacTukoi (JII'), Bce My>K4MHbI, CpeTHMUIT BO3PACcT KOTOPBIX COCTABIAN 45
+ 15 et (gquamnasoH 24-69 net).

Pesynbrarbl: TpuauaTs BoceMb HaryeHToB (59.38%) ¢ JII' oTHOCH/INCE K 1-My K/maccy 1o Kimaccudukanuy Gpusmdeckoro COCTOSHIA
ASA, B T0 Bpemst Kak manyeHTbl ¢ TT 6b1m pactpenernenst ¢ 1-oro kmacca 1o 4-piit kinace mo ASA. Ipynma JIT' cocrosiia us 39 marm-
€HTOB, IIepeHECIINX TpaHCabfoMIHaIbHYIO mpen6promunuHyio (TAIIB) oneparuio, 1 25 HalMeHTOB, IePEHECIINX TOTaTbHOE 9KCTpa-
neputoneansHoe (TOII) neyenne. CpenHee BpeMs omepanyuy coctaBuao 12 Munyt (guanason 90-200 mun) mis TAIIB n 50 MuHyT
(mmamason 20-125 mun) st TIII. Cpennuit 6ann nHTeHCUBHOCTH 6071 110 VAS (0-10) coctaun 4 (2-5) gst nanuentos ¢ TT u 3 (2-4)
mna nanueHToB ¢ JII. JIuTenbHOCTD 60/IeBOro CMHAPOMaA cocTaBuaa 3 NHA (2-4) mna 6ombHbIxX ¢ TT u 3 gus (1-3) mra rpynnsr ¢ JIT
JleBsAHOCTO NATD MpoLieHTOB (61/64) manyenTos ¢ JII' omyicanu cBoit 06pa3 >KM3HY KaK «Ty4IINi».

3akntoueHne: Ocoboe 3HadeHMe A/ BBIOOpa METOfA FePHMOIUIACTKY MMEIOT CIefiyiolye (GakTOpbL: BpeMs Ollepaluy, BO3MOX-
Hble MHTPAOIIepAL[IOHHbIE OCTIOXHEHN:, YPOBEHD ITOC/IEOTIEPALIVIOHHON OO/ 1 IIOTEHIIMa/IbHbIE OC/IeO0IepalliOHHbIe aHA/IbTeTUKM,
BO3MOXKHBIE OCTIOXXHEHN, BbI3[JOPOBJIEHNE TAlIMEHTa, IIPOJJO/DKUTEIbHOCTD IPeObIBaHMA B CTALIMOHAPE, 3aTPaThl, KaYeCTBO >KU3HN 1

JINTENTbHOCTD JI€YE€HNIA, PE3YIbTAThI IEYEHMA.

KnwoueBble cnoBa

TpagUIIIOHHOE JI€Y€HME TPBIKY, T€PHUOIIIACTUKA, ITAXO0BaA I'PBIKA, IAIIAPOCKOIIMNYECKOE I€YE€HE I'PIXY, I/IH(i)eKIU/IH obmactu Xnpyp-
TNYE€CKOTO BMEIIATEIbCTBA, Tpcha6}10MI/IHaHI)HaH Hpe}leIOH_H/IHHaF{ ITACTUKA, TOTA/IbHAA SKCTPANIEpPUTOHEA/IbHAA IVIACTNKA
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