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SUMMARY

Introduction/Objective Laparoscopic inguinal hernia repair in children is a minimally invasive method,
and with its safety, feasibility, and excellent cosmesis is an acceptable alternative to open repair.
Methods This is a prospective clinical study, with national data of 49 female children aged 1-14 years,
treated via laparoscopic approach. Operative time, time to verticalization (normal position in bed, stand-
ing/walking), hospital stay, nausea, pain, and cosmetic effects (size and visibility of the mark) were elabo-
rated.

Results The results revealed that five (10.2%) children had a family history of inguinal hernia. A total of
29 (59.2%) children had hernia located on the right side, 19 (38.8%) on the left side, and one (2%) on
both sides. The average diameter of the inguinal opening was 3 + 2.17 cm. Sixteen children (32.7%) had
hidden hernia. The average operation time of the unilateral intervention was 29.5 + 6.8 minutes, and for
bilateral hernias it was 43.6 + 7.2 minutes. The average length of hospitalization was 14.1 + 3.1 hours, and
the time needed for a full return to a normal position in bed was 2.6 + 0.6 hours. The average length of the
scar in both the right and the left groin region was 2.2 + 0.4 mm. A total of 46 (93.9%) parents/guardians
were satisfied by the esthetic result, while three (6.1%) had no particular opinion regarding this question.
Conclusion The introduction of laparoscopic surgery in the treatment of inguinal hernia is a promising
method, which plays an important role as an alternative surgical technique because of the minimal
invasiveness of the technique and improved recovery of the children.
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INTRODUCTION

Inguinal hernia is far more common in males
[1, 2, 3]. Available data suggest that the over-
all incidence of inguinal hernias in childhood
ranges 0.8-4.4% (to more than 30% in infants
born preterm), with the incidence in boys being
10 times higher compared to girls. Similarly,
a study of almost 80,000 children in the USA
showed that the cumulative incidence of ingui-
nal hernia from birth to the age of 15 was 6.62%
in males and 0.74% in females [4, 5].

Surgery is required for almost all pediatric
patients with inguinal hernia. Unlike hernias
in adults, hernias in children are treated when
they are diagnosed, even if they are asymptom-
atic. It is the most common surgical procedure
in children that makes up more than 95% of
treatments of all hernias [6, 7]. Operation pre-
vents the occurrence of complications, such
as incarceration and obstruction, which may
potentially result in ischemia and necrosis of
the hernia content. In comparison with boys,
girls with inguinal hernia, whose content are
ovaries and Fallopian tubes, are at risk of com-
pression or torsion of the gonadal structures,
which leads to ovarian ischemic stroke [8].

The golden standard for treatment of ingui-
nal hernia is open herniotomy and herniorrha-
phy, a procedure with a high rate of success

and a relatively low rate of complications [6].
Still, inguinal hernia treatment has achieved
great advancements over the centuries [6]. The
introduction of laparoscopic surgical treatment
for inguinal hernia, first performed in 1993 and
1994, seems to play a significant role in terms of
safety, visibility, as well as simultaneous treat-
ment of the contralateral side, and a better es-
thetic result [9].

The trend has been turned towards the
application of laparoscopic techniques with
a rapid movement forward and a number of
different laparoscopic techniques, an upward
trend of the use of extracorporeal knotting and
a decrease of the use of working ports and en-
doscopic instruments, as alternatives to open
surgery [10-16].

The laparoscopically assisted technique of
percutaneous internal ring suturing with one
port, was initially introduced by Patkowski in
2004, as a minimally invasive method with a
high success rate and rare complications [17].

It seems that among numerous techniques
for treatment of inguinal hernias during child-
hood in the last decade, the one-port laparo-
scopic technique of internal ring suturing
represents a very competitive achievement
regarding this issue [18, 19].

The aim of this study was to present the
national experience of the Republic of North
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Macedonia in laparoscopic (percutaneous internal ring su-
turing — PIRS) repair of inguinal hernia in female children.

METHODS

The analysis represents a prospective clinical study, which
has elaborated national data of 49 female children 1-14
years old, with clinically diagnosed indirect inguinal her-
nia treated by laparoscopic PIRS. The study was carried
out at the University Clinic for Pediatric Surgery, Ss. Cyril
and Methodius University, Skopje, Republic of North
Macedonia - as the single national center for laparoscopic
(PIRS) repair. We started to implement this technique dur-
ing 2015, as the only institution where the PIRS treatment
of clinically diagnosed indirect inguinal hernia of female
children was performed.

The PIRS method we used had been introduced by
Patkowski and involves the percutaneous closure of the in-
ternal inguinal ring under the control of a telescope placed
in the umbilicus. The telescope was used to control all pro-
cedures, with optics of 5 mm, and an angle of view of 30°.

The insufflation pressure in the peritoneal cavity was
maintained at 8-10 mmHg. The internal ring of the in-
guinal canal was closed using non-absorbable 2-0 mono-
filament sutures. The wound in the umbilicus was closed
using absorbable 3-0 sutures, and the skin was closed with
non-absorbable 4-0 or 5-0 monofilament sutures. The pa-
tient condition allowed discharge on the first postoperative
day.

The study covered all national cases of interest dur-
ing the period between 2015 and 2017. We elaborated the
operative time, time to verticalization (normal position in
bed, standing/walking), hospital stay, nausea, pain and cos-
metic effects (size and visibility of mark). All the children
were asked for outpatient follow-up examination on the
seventh day and three months after the laparoscopic sur-
gery. At the time of the second follow-up visit, the parents
were asked of symptoms, such as recurrent hernia, swelling
or lump in the groin, local pain, palpable stitches in the
groin area, and their personal opinion on the appearance
of the scar and whether, if necessary, they would choose
this treatment again or recommend it to others.

The study was approved by the Ethics Committees of
the University Clinic of Pediatric Surgery and Faculty of
Medicine of the Ss. Cyril and Methodius University of
Skopje. Written consents from parents/guardians were
obtained according to the Declaration of Helsinki and lo-
cal ethics committees.

RESULTS

The study presents national data of 49 female children with
clinically diagnosed indirect inguinal hernia. All of them
aged 1-14 year [mean age 5.3 + 2.7 with Median IQR =5
(3-7)] and were treated via PIRS during the three-year
period (2015-2017).
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Characteristics of inguinal hernia

Five (10.2%) children had a family history of inguinal
hernia. A total of 29 (59.2%) children had hernia located
on the right side, 19 (38.8%) had it on the left side, and
one (2%) had it on both sides. About 22 (44.9%) children
had hernia for a duration of one to two years, followed by
11 (22.4%), where the duration was 6-12 months, eight
(16.3%) with a duration of two to five years, and three
(6.1%) with a duration of more than five years. None of the
females had hernia with a duration of less than 1 month.

Pre-operative symptoms

About 32 (65.3%) children felt discomfort, nine (18.4%)
experienced pain, and 43 (87.8%) had swelling. The
average number of existent pre-operative symptoms in
children was 2.1 £ 0.7, with one to four symptoms.

Intervention

The length of the inguinal opening was 3 + 2.17 cm, with
aminimum of 2 cm and a maximum of 5 cm. During the
intervention, two (4.1%) cases had conversion in the open
technique. In 16 (32.7%) children, the presence of hidden
hernia was found, 50% of them on the left side and 50%
on the right side, all surgically treated during the same
intervention. The average length of the unilateral inter-
vention was 29.5 + 6.8 minutes, with min/max. time of
15/45 minutes. In bilateral hernias, the average length of
the intervention was 43.6 + 7.2 minutes, with min/max.
time of the intervention of 25/55 minutes, and the length
of the intervention was less than 45 minutes in 50% of the
female patients.

Hospitalization

The average length of hospitalization was 14.1 + 3.1 hours,
with min/max. time of hospitalization of 10/24 hours, and
the length of the postoperative stay in hospital was less
than 12 hours in 50% of female patients.

Return to normal activities

The time needed for a full return to a normal position in
bed was 2.6 + 0.6 hours, with a min/max. time of 2/4 hours,
and the time was shorter than three hours in 50% of the
patients. The time to verticalization was 3.6 + 0.8 hours,
with a minimum of two and a maximum of six hours. In
50% of the females this time was shorter than four hours.

Postoperative discomfort

None of the females had postoperative nausea. The aver-
age grade of pain according to the VAS scale of 0-10 was
0.3 £ 0.5, with a min/max. of 0/2. No pain was registered
in 50% of the patients. Analgesic therapy with one dose
was given to four (8.2%) children.
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Esthetics

The average length of the scar was 2.2 + 0.4 mm, with min/
max. length of 2/3 mm and the scar was smaller than 2 mm
in 50% of the patients for median IQR = 2 (2-2). Esthetics
was an important issue for 37 (75.5%) parents/guardians.
In our case, 38 (77.5%) parents/guardians thought that the
mark did not disrupt the esthetics, while 11 (22.5%) were
undetermined. About 46 (93.9%) parents/guardians felt
that they would recommend this intervention to others
who have children with inguinal hernia.

DISCUSSION

Throughout history, many concepts of surgical treatments
of hernia have changed and been applied by pediatric sur-
geons in their everyday practice [6]. The last decade marks
an evolution in techniques, from three-port to two-port
and one-port laparoscopic technique [9-13].

Intracorporeal suturing and knotting are becoming un-
popular among pediatric surgeons according to the results
of various studies. Intraabdominal skills are necessary, such
as intracorporeal suturing, knotting and needle handling,
which in essence take up a lot of time in context of the time
needed to carry out the procedure [16].

At the beginning, the laparoscopic treatment often last-
ed longer than the open technique treatment. However,
once the learning curve was passed, the duration gradually
decreased [16]. Researchers have shown that the operating
time was in an interval of 20-74 minutes [17]. Patkowski
on the sample of 140 hernias discovered that the average
PIRS operative time for unilateral hernias was 19 minutes,
while it was 24 minutes for bilateral ones [17].

Wolak and Patkowski reported the average PIRS time
of 31.6 minutes for bilateral, and 28.2 (15-45) minutes for
unilateral hernias [19]. For Lipskar, the average operative
time was 37 = 10 minutes [20]. The average length of the
unilateral intervention in our study was 29.5 + 6.8 minutes,
with min/max. time of 15/45 minutes. In bilateral hernias,
the average length of the intervention was 43.6 + 7.2 min-
utes, with min/max. time of the intervention being 25/55
minutes.

With the conventional open surgical techniques, patients
have a relatively larger skin incision, while in other laparo-
scopic treatments three or four skin incisions are necessary
for inserting the trocars. The PIRS technique can be carried
out with only one incision, concealed in the bellybutton
region and extracorporeal suture. In comparison to open
surgery, laparoscopic hernioplasty offers excellent visual
exposition, minimal dissection and reduced trauma of the
surrounding tissue. It offers the opportunity to identify
unexpected conditions, such as direct or femoral hernia,
as well as other intraabdominal processes and pathologies
(intersexual anomalies) and other conditions [13-16].

Chan discovered that children after the laparoscopic
treatment of inguinal hernia had less pain and had made
faster recovery, which is similar to our results [21]. We
found that none of the children had postoperative nausea,
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and for full return to a normal position in bed as well as
standing/walking, the time was 2.6 vs. 3.6 hours.

One of the advantages of laparoscopic hernioplasty
is the possibility of exploration of the contralateral side,
which in fact means higher costs and distress to the child
and their parents. Around 38-100% of children with
unilateral inguinal hernia have contralateral open patent
processus vaginalis (PPV) [22]. In 60% of children with
unilateral hernia, contralateral PPV is present at two years
of age, in 40% it is present for those over two years of age,
while half of these children are at risk and can develop
inguinal hernia. There is a risk of about 10% of develop-
ing hernia, if the hernia from the left is primarily treated.

However, Li et al. [23] reported a rate of development
of metachronous hernia of 5.2%. It is believed that the sex
of the child, girls opposed to boys, has a slight influence
on the incidence of metachronous hernia (6.05% in boys
in contrast to 6.59% in girls; r = 0.202) [24, 25]. In our
research, we found contralateral PPV in 32.7% - 4 on the
left and 4 on the right side, all treated during the same in-
tervention. With contralateral exploration and suturing of
the asymptomatic inner inguinal ring, the manifested con-
tralateral inguinal hernia can be prevented, and the need
for additional surgery later in the child’s life is eliminated.

As the PIRS technique has been offering excellent es-
thetic results, the majority of parents are satisfied with the
use of this method for their children and recommend it
to other parents whose children need to undergo surgery
of this type.

Bharathi et al. [26] reported scars of 5 mm in PIRS
treatment, Patkowski et al. reported nearly no visible scars,
and Chan et al. stressed the superiority of the laparoscopic
technique as one with an excellent esthetic effect [17, 27].
In a retrospective study by Amano et al. [28], from 1033
children with laparoscopic hernioplasty, on a 1-5 scale of
satisfaction (5 being the highest), regarding the visibility
of the scar, the results were 4.9 + 0.5 points. In our study,
77.5% of the parents/guardians thought that the mark did
not disrupt the esthetics and 93.9% of them were satisfied
by the esthetic look.

According to the existent literature to date, there is no
tool that would enable a view to the inside with a repre-
sentation of the inner inguinal ring after its suturing. It
is unknown whether the suturing of the inner inguinal
ring keeps the inner ring closed for the remainder of the
patient’s life, or whether some kind of fibrosis or reor-
ganization of the peritoneum would contribute to that.
Although there are data in the literature concerning recur-
rent laparoscopy in patients with previous laparoscopic
hernioplasty, the sample of patients is simply too small to
come to a conclusion [21, 22, 24]. Still, the lack of noted
complications makes this technique efficient and especially
promising in girls [24].

CONCLUSION

The introduction of laparoscopic surgery in the treatment
of inguinal hernia is a promising method, which plays an

Srp Arh Celok Lek. 2021 May-Jun;149(5-6):306-310



The laparoscopic repair of inguinal hernia in female children in the Republic of North Macedonia

important role as an alternative surgical technique, while at
the same time it represents a diagnostic tool for exploration
and simultaneous treatment of the contralateral inguinal
ring. We found that this technique allows better recovery,
quick return to full activity, and no visible scars. Most par-
ents were satisfied with the treatment of their children by
this method and would recommend it to others.
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JlanapocKoncKa onepauuja MHrBUHANHE XepHUje Kog, eHCKe aeue y Penybanum

CesepHoj MakeaoHujU

ToHwn Pucteckn

YHusep3uteT CB. hmpuna n Metoguja, MeguumHckn dakynet, YHUBep3uTeTCKa KNMHIKa 3a Aevjy xupyprujy, Ckonsbe, CeBepHa MakegoHuja

CAMETAK

YBoa/Lum Jlanapockoncka TexHUKa pellaBara MHrBUHaNHe
Kune Kof AeLe je MAHVManHO UHBa3MBHa METOAA, Ca BENVKOM
curypHouhy, n3Boa/buBOLLRY 1 OANMYHUM KO3METCKAM Pe3yri-
TaTOM M NPUXBaT/blIBA je anTepHaTVBa CTaH4APAHOj OTBOPEHO]
npoueaypu.

Metoge OBO je NpocneKTVBHA KNMHMYKA CTYAMja, Ca HaLoHan-
HVM nogaumma o 49 feBojumnuia y3pacTa of jeaHe go 14 roguHa
onepucaHnX NanapocKonCK1M NPUCTynom. AHanM3nMpaHu cy
onepaTMBHO BpeMe, BpeMe A0 BepTrKanm3sauuje (HopmanaH
roJsioxaj y KpeBeTy, CTajatbe/xofatbe), 6opaBak y 60nHMLY,
MYYHUHA, 6071 1 KO3MeTCKM edeKTr (BennurHa 1 BUAIbUBOCT
OXIJbKa).

Pesyntatu [lopoanyHy aHamHe3y O MOCTOjatby UHFBUHAI-
He Kune umano je netopo (10,2%) geue. Kuny nokanmsoBaHy
Ha fecHoj cTpaHu umano je 29 (59,2%) 6onecHuKa, Ha N1eBoj
cTpaHm 19 (38,8%) 6onecHuKa, a 060CTpaHo jy je MMao jegaH
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60necHUK (2%). MpoceyaH AvjameTap UHIBMHANHOT OTBOPA
n3Hocuo je 3 £ 2,17 cm. LLlecHaectopo geue (32,7%) umano je
CKpVBeHy Kuny. [poceyHa fyuHa jefHOCTpaHe VHTePBeHLnje
6vna je 29,5 + 6,8 MUHYTa, a bunatepanHe Kune 43,6 + 7,2 Mu-
HyTa. lMpoceyHa AyKunHa xocnutanusauuje 6una je 14,1 £ 3,1
caT, a Bpeme NoTpebHO 3a MyHV MOBpaTaK y HopmasaH Nooxaj
y KpeBeTy 6uno je 2,6 + 0,6 catu. [poceyHa Ay>KrHa OXXUbKa
nocsie onepaumje 6una je 2,2 + 0,4 mm. Yetpgecert wect (93,9%)
popuTesba/cTapaTesba 6van cy 3aJ0BO/bHN €CTETCKUM U3re-
AoM, a 6e3 noce6bHOr MyLL/bEHbA O OBOM NMUTakby brna cy Tpu
(6,1%) popuTera.

3aKsbyyak YBohetbe nanapocKoncKe XMpypruje y ieyerse NHr-
BMHanHe Kune je obehasajyha meTofa, Koja nrpa BaxHy ynory
Kao anTepHaTVBHa XVpPYpLLUKa TEXHWKa, 360r MHUMaNHe UHBa-
3MBHOCTY TEXHVIKe 1 Borber onopaska AeLle.

KmbyuHe peun: fieyja MHrBUHaNHA Ka; NepKyTaHO yluvBakbe
YHyTpallmer NpcTeHa; MUHAMANHO VHBa3UBHA Xupypruja
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