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ABSTRACT

After more than a decade, an accurate description of the current state of pediatric inguinal hernia repair 
still an issue of contention. Improvement of techniques together with patient-entered intervention that 
account for the experiences related to individual disease characteristics have become an important factor 
of which the surgeon must be aware. Therefore, the aim of this study is to analyze a potential treatment for 
metachronous contralateral inguinal hernia (MCIH) in children during laparoscopic assisted percutaneous 
internal inguinal ring suturing (PIRS). In a prospective clinical study, carried out at the University Clinic 
for Pediatric Surgery in Skopje, Republic of North Macedonia, we analyzed the data from 49 female 
children, aged 1-14 years old, with clinically diagnosed congenital inguinal hernia treated via PIRS. The 
position of hernias on the right side was 29 (59.2%) on the left side was 19 (38.8%) and on both sides was 
1 (2.0%). With intraoperative assessment, it was determined that in 33 (67.3%) participants there was no 
presence of a hidden hernia, while in 16 (32.7%), there was indeed  the presence of a hidden hernia. Of the 
hidden hernias determined laparoscopically [16 (100%)], 8 (50%) were left and right hidden hernias, all 
treated laparoscopically. The PIRS technique is a procedure where the basic advanced treatment is explo-
ration. This also included the adequate treatment of other pathologies, such as the prophylactic closure of 
a contralateral patent processus vaginalis with simultaneous treatment as there is the potential for hernia 
in future, therefore reducing the number of metachronous inguinal hernias.
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Inguinal hernias in children are the result 
of the non-closure of the processus vaginalis 
peritonei (PPV), which is normally open during 
a child's fetal life and closed upon birth. [1–3] 

The incidence of congenital inguinal her-
nia varies in accordance with the age of the 
infant: 3–5 % in full-term infants, 10–30 % in 
premature infants, around 13 % in infants born 
before the 33rd week (gestational age), and 30 

% in newborns whose weight at birth is less than 
1000 grams. [4–6]

In the last several years, with the techno-
logical developments in surgical sets of mini-
mally invasive surgical techniques, the surgical 
treatment of congenital inguinal hernia in chil-
dren has converged from traditional open sur-
gery to laparoscopic surgery. [7]
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In 2006, Patkowski et al. described the ex-
traperitoneal percutaneous internal ring suture 
(PIRS)-method with extracorporeal suturing of 
the internal inguinal ring. [8] Extraperitoneal 
laparoscopically assisted suturing of the internal 
ring has proven to pose a small risk of recurrence 
and development metachronous hernias as well 
as being cosmetically acceptable. [9] In 2015, we 
introduced the PIRS-technique to our institution.

 The laparoscopic approach allows for 
evaluation and treatment of the contralateral 
side without the need for further surgical cuts, 
nor the need for additional dissection. In addi-
tion, the laparoscopic approach allows for min-
imum continuation of the surgical time and a 
minimum of postoperative pain. [4] Benefits in-
clude: the prevention of a further anesthetic in 
the future, any complications associated with an 
untreated inguinal hernia such as incarceration, 
and the risks associated with another procedure. 
[10]  The main argument for using a laparoscop-
ic approach is to reduce the risk of contralateral 
metachronous hernias. [11] 

Some pediatric patients develop hernia on 
the opposite side in a previously asymptomatic 
groin, after the surgical intervention. Hernias of 
this type in patients who have undergone surgery 
for a unilateral inguinal hernia in the past are 
known as metachronous contralateral inguinal 
hernia (MCIH). [12] 

The incidence of contralateral PPV at op-
eration has been estimated to be 21–47 %, as 
deduced from laparoscopic studies. The over-
all incidence of metachronous contralateral in-
guinal hernia has been estimated to be between 
6–7 %, with risk factors being initial left sided 
hernia and contralateral PPV in children aged 
0–19 years. [9]

Long-term studies on the outcome of as-
ymptomatic PPV closure are still lacking. Fur-
ther studies are also warranted on whether the 
risks of complication of asymptomatic PPV clo-
sure outweigh the risks of additional surgery of 
contralateral metachronous hernia. [9, 13]

MATERIALS AND METHODS

The analysis represents a prospective clin-
ical studies, done in 2015 and 2017, which were 

carried out at the University Clinic for Pediatric 
Surgery in Skopje, RN Macedonia. The study 
covered 49 female children with clinically diag-
nosed congenital indirect inguinal hernia, treated 
via the laparoscopic assisted percutaneous in-
ternal inguinal ring suturing PIRS method. The 
ages of the participants from the whole sample 
ranged from 1–14 years old. Patients were fol-
lowed-up regularly at our outpatient clinic at 1 
week, 6 months, and two years postoperatively 
to assess wound healing. 

Surgical Technique, PIRS
After the introduction with general endo-

tracheal anesthesia, through a previously made 
umbilical incision, pneumoperitoneum is created 
with the Veress needle. A port is inserted through 
the umbilicus, with the dimensions of 5 mm, and 
a camera with pressure of insufflation from 8 to 
10 mmHg. 

Under laparoscopic-guided vision, a 
21-gauge needle with 2/0 non-absorbent mono-
filament polypropylene suture, holding tight both 
ends of the thread extraperitoneally, is placed un-
derneath the peritoneum and with a few stabs of 
the needle, the lateral half of the internal inguinal 
ring is encircled, thus creating a loop in situ. The 
needle was removed and reintroduced.  Another 
needle 21 gauge with 2/0 non-absorbable mono-
filament polypropylene suture is placed through 
the same skin puncture, this time with a few stabs 
of it covering the medial half of the internal in-
guinal ring. Special care was taken to avoid inju-
ry to the vessels while catching the peritoneum.

After the needle is removed, the end of the 
thread is held with the thread from which the 
loop is made, and the threads are pulled together, 
i.e. the thread is inserted as a loop intraperitone-
ally and is also pulled together with the needle. 
The end of the second non-absorbent monofil-
ament thread which passes outside the incision 
is held, with which the internal inguinal ring is 
closed, under laparoscopic control. The thread 
is tied extracorporeally, obliterating the internal 
inguinal ring, with a knot that is set in the subcu-
taneous tissue. The umbilical incision is closed 
with a suture with absorbent thread 3/0, while 
the skin of the umbilical incision and the punc-
ture wound is closed above the inguinum with a 
3/0 non-absorbent thread.
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RESULTS

The study included 49 female children, 
and 66 inguinal hernia repairs were done by a 
single surgeon at a single center. The number of 
patients with inguinal hernia on the right side 
PIRS was 29 (59.2 %),  on the left side was 19 
(38.8 %), while those with hernia on both sides 
were 1 (2 %).

The most children 22 (44.9 %) had hernia 
for a duration of 1–2 years, followed by 6–12 
months in 11 (22.4%), 2–5 years in 8 (16.3 %), 
and more than 5 years in 3 (6.1 %). In all the 
participants treated with PIRS, an intraoperative 
assessment of hidden hernia was done (Graph 1). 
In our study, 16 (32.7 %) children in the PIRS 
group were diagnosed with bilateral inguinal 
hernia intraoperatively, while their primary diag-
nosis was a unilateral inguinal hernia. With intra-
operative assessment, it was determined that in 
33 (67.3 %) participants there was no presence 
of hidden hernia, while in 16 (32.7 %), there was 
indeed  the presence of hidden hernia, open PPV.

Graph 1. Analysis of the PIRS technique according 
to intraoperative assessment of hidden hernia

From the laparoscopically determined hid-
den hernias [16 (100%)], 8 (50%) each were left 
and right hidden hernias. All the hidden hernias 
[16 (100%)] were treated according to PIRS.

Table 1 displays the comparison made be-
tween the intraoperative assessment of the exis-
tence of hidden hernia and the clinical observa-
tion of hidden hernia. It was concluded that in 
32 (65.3%) cases, these two methods do match, 
while in 17 (34.7%) cases, they do not match.

Table 1. Analysis of the match of intraoperative and 
clinical observations on hidden hernia

Match of intraoperative and clinical 
observations on hidden hernia PIRS

No
Number 17
% 34.7%

Yes
Number 32
% 65.3%

Total
Number 49
% 100%

DISCUSSION

The introduction of laparoscopic surgery 
in the treatment of congenital inguinal hernia 
is an optimistic and promising method, which 
plays an important role as an alternative surgi-
cal technique, while at the same time represents 
excellent cosmesis, a better diagnostic tool for 
exploration, and simultaneous the treatment of 
contralateral hernia. [14]

It seems that opposed to the numerous mul-
tiport techniques for the treatment of congenital 
inguinal hernias during childhood during the last 
decade, the one-port laparoscopic technique of 
internal ring suturing-PIRS technique represents 
a top achievement regarding this issue. [15] 

There have been many debates and dilem-
mas concerned with the simultaneous treatment 
of contralateral open PPV, the prevention and 
treatment of inguinal hernia at a later time again, 
therefore it is important to lower the incidence of 
recurrent and metachronous hernia. [1, 12] 

About 25% of children with contralateral 
PPV developed metachronous inguinal hernia 
within 2 years in a prospective study by Koivusa-
lo et al., [15] while the rate was 11 % in the study 
by Maddox and Smith. [9]

According Miyake et al., amid 1,530 chil-
dren, there were 44.6 % confirmed intraoperative 
explorations for contralateral PPV and prophy-
lactic surgical treatment during the interven-
tion itself, [16] while Patkowski et al., provide 
data on the occurrence of contralateral hernia in 
10.2% of cases. [8] 
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However, the results of our series show 
that our procedure has a high success rate and 
a low incidence of complications. In the series 
we studied, where the PIRS technique was used 
in the middle period of following the children 
from a minimum of 3 months to a maximum of 2 
years, there were no recorded cases of recurrent 
hernia, nor the appearance of metachronous her-
nia in the postoperative period. 

In 1997, Miltenberg et al., show the rate of 
metachronous hernias in children who were sub-
ject to unilateral hernioplasty in large meta-anal-
ysis was 7%. The risk was slightly higher if the 
initial presentation of the hernia was on the left 
side (11%). [17]

Other large studies show that metachro-
nous hernias occur in 3.6% to 11.6% of children 
after unilateral repair of the inguinal hernia. 
[18–21] 

In a study by Wolak and Patkowski, on 55 
children, in 10 (10.2 %) cases, the presence of an 
open inguinal canal on the opposite side was no-
ticed during the surgery. [8, 15] while in a study 
by Chang, they were contralaterally open PPV in 
74 patients (34.3%). [22] 

In all of the participants of our series be-
longing to the PIRS group, an intraoperative 
evaluation of hidden hernia was done, i.e. an 
open contralateral PPV, and it was determined 
that in 33 (67.3 %) patients there was not any, 
while in 16 (32.7 %) patients, hidden hernia was 
present, out of which 8 (50 %) were on the right 
side, i.e. the left side. All of the hidden hernias 
were simultaneously treated in the framework 
of the PIRS technique. In the case of a notice-
able open PPV, we chose to treat this defect as 
potential hernia, even in the absence of clinical 
symptoms.

In our study compared the intraoperative 
evaluation for existence of hidden hernia and the 
clinical observation for hidden hernia, showing 
that in 32 (65.3 %) cases these two methods do 
match, while in 17 (34.7 %) cases they do not 
match. Our study is a small and prospective sin-
gle-center study with limitations to be taken into 
consideration. 

 Several authors, though, report that the in-
cidence of metachronous hernia is too low for 
a routine exploration and surgery for open PPV 
to be justified. It is nearly impossible to predict 
whether the open inguinal canal will result in in-
guinal hernia. [8] 

The experience of a given series has shown 
that 22% of patients with a preoperative diagno-
sis of unilateral hernia had a contralateral open 
inner ring. [23]

In the study of Lipskar et al., 34 % con-
tralaterally open PPV were determined, but in a 
series of patients researched by Abraham et al., 
53 (25.4 %) children were contralaterally treat-
ed: 30 children with right-sided hernia and 23 
children with left-sided hernia. [24, 25]

Wang reported the incidence of metachro-
nous hernia to be from 5.2 % in children ≥ 1 year 
old. [26] Reported rates for the occurrence of 
contralateral hernia after an open surgery from 
10.2% of patients in a researched series by Ul-
man et al. have resulted in recommendations for 
routine contralateral explorations for girls if they 
are over the age of 2, and especially if it regards 
left-sided hernia. [27]

Concerning the risk of development of 
metachronous hernia, Ron et al. discovered con-
tralateral hernia in 16.4% of patients. They were 
all treated during the same surgery. [28]

In 2017, a large study by Zhao where pa-
tients were treated contralaterally for open PPV, 
those with hernia on the right side were 53.4% 
of the children as opposed to 50.2% on the left 
side. Oue, however, noticed 21 out of 62 (33.9%) 
right-sided hernias, and 19 out of 53 (35.8%) 
left-sided hernias. [29, 30]

In the series by Thakehara, Li and Thom-
as, the open contralateral inner inguinal ring was 
verified and at the same time sutured in 221 cas-
es (20 %), 35 patients (16.4 %), and 91 contralat-
eral PPV, respectively. [31–33] 

Gollu et al. reported on a series with 705 
children and stated that their failure rate of contra-
lateral examination was nearly 30 % due to vari-
ous reasons. They found 136 contralateral hernias 
(28 %), opposite to the study of Liu W et al. where 
contralateral PPV was present in 20 patients who 
were all simultaneously sutured. [2, 34]

The authors of one study believe that it is 
necessary for 16 contralateral explorations of the 
inner inguinal rings to be performed in order to 
avoid metachronous contralateral pediatric in-
guinal hernia. [35] According to Kokorowski et 
al., three asymptomatic contralateral PPVs must 
be closed to prevent one metachronous inguinal 
hernia, while Wenk et al. deduced that 17 contra-
lateral inguinal explorations are needed to pre-
vent one metachronous inguinal hernia. [9]
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The results of our research confirm the 
benefits of laparoscopic hernioplasty as a possi-
bility for diagnosis and contralateral exploration, 
thereby helping avoid the need for a second sur-
gery and anesthesia in patients with open PPV. 
We believe that if an open PPV is found, each 
and every family should be offered treatment, 
and this has been confirmed by several studies.

CONCLUSION

The laparoscopically assisted technique of 
percutaneous internal ring suturing with one port 
is a minimally invasive method for treatment of 
congenital inguinal hernias during childhood. 
With this technique, there is possible explora-
tion and adequate treatment of other pathologies, 
especially hidden contralateral hernia and their 
simultaneous treatment of that metachronous 
hernia as a potential hernia in the future.
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Резиме

ПРИДОБИВКИ ОД КОНТРАЛАТЕРАЛНО ЗАТВОРАЊЕ НА ОТВОРЕН ПРОЦЕСУС 
ВАГИНАЛИС ЗА ВРЕМЕ НА ЛАПАРОСКОПСКА ОПЕРАЦИЈА ЗА ИНГВИНАЛНА 
ХЕРНИЈА КАЈ ЖЕНСКИ ДЕЦА

Тони Ристески и Шабан Мемети

Универзитетска клиника за детска хирургија, Медицински факултет, Универзитет „Св. Кирил и 
Методиј“ во Скопје, РС Македонија

По повеќе од една деценија точниот опис на моменталната состојба на третманот на ингвинална 
хернија кај децата е сè уште подвижна цел. Подобрувањето на техниките, заедно со интервенција-
та на пациентот, која ги зема предвид искуствата поврзани со индивидуалните карактеристики на 
болеста, стануваат важен атрибут за кој хирургот мора да биде свесен. Целта на студијата беше да 
го проучи потенцијалниот третман на метахроната контралатерална ингвинална хернија (MCIH) 
кај деца за време на перкутаното затворање на внатрешниот ингвинален прстен со помош на лапа-
роскопска техника (PIRS). Во проспективната клиничка студија спроведена на Универзитетската 
клиника за детска хирургија во Скопје, РС Македонија, ги анализиравме податоците од 49 женски 
деца на возраст од 1 до 14 години со клинички дијагностицирана  конгенитална ингвинална хернија 
третирани со PIRS-техника. Хернија на десната страна беше застапена кај 29 (59,2 %), на левата 
страна кај 19 (38,8 %) и билатерално кај 1 (2 %). Со интраоперативна процена беше утврдено дека кај 
33 (67,3 %) испитаници немало, додека кај 16 (32,7 %) од нив имало присуство на скриена хернија. 
Од лапароскопски утврдените скриени хернии [16 (100%)], по 8 (50 %) беа леви и десни хернии, 
и сите се третирани лапароскопски. PIRS-техниката е постапка каде што основниот напредок е 
експлорација и адекватен третман на другите патологии, какво што е профилактичкото затворање 
на контралатерален отворен процесус вагиналис, со нивно симултано лекување како потенцијална 
хернија, со што во иднина се намалува бројот на метахрони ингвинални хернии.

Клучни зборови: ингвинална хернија, лапароскопија, женски деца, перкутано затворање на 
внатрешниот прстен




