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Nowadays, minimally invasive closure of abdominal wall defects is becoming more popular and is considered an
alternative to open methods of their treatment.

Aim: to evaluate the effectiveness of simultaneous repair of combined abdominal wall defects in children using
a minimally invasive technique.

Material and methods. A retrospective analysis of laparoscopic closure of combined abdominal wall defects was
conducted in 13 children (11 boys and 2 girls), using a single-port technique in 10 cases and with the insertion of
an additional working port in 3 others. The duration of surgery, the occurrence of intraoperative, early and late
postoperative complications were determined.

Results. The average operation time was 30+3.54 min. In all patients, a multimodal anesthetic approach was used,
and the treatment was performed within the day-case surgery. We did not observe any intraoperative or postoper-
ative complications, both in the early and late postoperative period. The scar in the left lateral area is almost imper-
ceptible, and the scar in the umbilical area seems to be a natural embryonic scar. Patients were observed for 1-2 years
after surgery — no recurrence of hernias was detected.

Conclusion. Minimally invasive simultaneous repair of combined abdominal wall defects in children has the
following advantages: excellent visual control, the ability to assess the contralateral inguinal ring and repair its defect
when detected, reduced surgical and anesthetic time, ideal cosmetic and excellent economic results.

The study was performed in accordance with the principles of the Declaration of Helsinki. The study protocol
was approved by the Local Ethics Committee for all participants.

The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: combined abdominal wall defects, epigastric hernia, inguinal hernia, umbilical hernia, Percutaneous
internal ring suturing (PIRS) technique, laparoscopy, pediatric surgery.

OJHOMOMEHTHE MiHiiHBa3uBHe YCYHEeHHA NOEaHAHUX AedeKTiB YepeBHOI CTiIHKU B giTei
0.C. MakcumeHKo™?, P.b. JluceHko'?, O.C. Ocinoe*? P.b. CagyeHko?, B.I. [puHb’

Monmascbkuli OepycasHuli meduyHul yHisepcumem, YkpaiHa
2TOB «Medu4Huli nikysansHo-diazHocmu4Huli yeHmp « MEAIOH», Monmasa, YkpaiHa

Ha cborofiHi MiHiiHBa3MBHe yCYHEHHA AedEeKTiB YepeBHOI CTIHKM CTaE binbl NONyNSPHUM Ta BBAXKAETbCA a/IbTEPHATUBOIO BiAKPUTUM
METOAMKAM IXHbOTO NiKYBaHHA.

Mera: OLiHWTH pe3ynbTaTUBHICTb OAHOYACHOTO 1IANAPOCKONIYHOMO YCYHEHHA NOEAHAHMX AedeKTiB YepeBHOI CTIHKM Y AiTel i3 3aCTOCYBaHHAM
MiHiiHBa3UBHOI TEXHIKM.

Martepianu i metogu. [NpoBeaeHO PETPOCNEKTUBHUIA aHANI3 NanapOCKOMIYHOrO 3aKPUTTA NOEAHAHUX AedEKTIB YepeBHOI CTiHKM 13 aitam
(11 xnonuukis Ta 2 AiB4MHKM), i3 BUKOpUCTAHHAM B 10 BMNaaKax 04HOMNOPTOBOI TEXHIKM Ta y 3 iHLLMX — i3 NOCTAHOBKOO 10AaTKOBOrO poboyoro
nopTy. BUsHayanu TpuBanicTb ONEPATUBHOIO BTPYYAHHA, BUHUMKHEHHA iIHTpaonepaLiMHMX, paHHIX Ta Mi3Hix nichaonepawiiHUX YyCKNaAHEHb.
Pe3ynbTtati. TpMBanicTb onepaTMBHMX BTPYYaHb BapitoBanach Big 20 xB 40 55 XB y NALiEHTIB 3 eniracTpanbHO rPUKeto, cepegHiit yac
onepaduii craHoBmB 3043,54 xB. Y BCix NaLLiEHTIB 3aCTOCOBAHMI MyNbTUMOAANbHUI aHECTE3I0N0TIYHMI NiAXia i NiKyBaHHA NPOBOAMAN B MEXKAX
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Xipyprii ogHoro gHa. [HTpaonepauiiHi Ta nicnaonepauiiHi yCKNagHeHHA AK Y paHHbOMY, TaK i B Ni3HbOMY nicnsonepaiiHomy nepiogi He
cnoctepiranuck. Pybelb y NiBiii GOKOBIN AiNAHLI MalixKe HENOMITHWIA, a B AiAAHL NYNKa BiANOBiAaE cCnpaBXHbOMY eMbpioHabHOMY py6LitO.
Mpotarom 1-2 poKiB NaLjieHTX NepebyBanu nig cnocTepexeHHAM Micia onepaLii — peuuansy rpux He byno BUABAEHO.

BucHOBOK. MiHiiHBa31BHe 0fLHOMOMEHTHE YCYHEHHS NOEAHAHMX AedEKTIB YePEBHOI CTIHKM B A4iTEM Ma€E TaKi nepesaru: BigMiHHWUM BidyanbHUI
KOHTPO/Ib, MOX/IMBICTb OL,iHKM KOHTPAATepabHOrO NAaxBMHHOIO KiNbLA Ta YCYHEHHA KOro fedeKTy Npu BUABNEHHI, CKOPOUYEHHA Yacy
OnepaTMBHOIO BTPYYaHHA Ta aHecTesii, igeanbHUIM KOCMETUYHWI Ta YyA0BUIN EKOHOMIYHWIA pe3ynbTaT.

JocnigXeHHA BUKOHAHO BignoBiLAHO A0 NpuHUMNIB MenbCiHCbKOI geKknapauii. MPOTOKON fOCNIAXKEHHA YXBaNEHO JTIOKANbHUM eTUYHUM

KOMITETOM 3a3HaueHoi B poboTi ycTaHOBM. Ha NpoBefeHHA A0CAiIAXeHb OTPUMaHO iHPpOPMOBaHY 3rofly NaLlieHTis.

ABTOpM 3aABAAOTb NPO BiACYTHICTb KOHDAIKTY iHTEpECiB.

Kntouoei cnoea: noeaHaHi AedeKTN YepeBHOI CTIHKK, eniracTpasibHa rpuKa, NnaxBMHHa rpuxka, NynKkoBsa rpua, TexHika PIRS, nanapockonis,

avTada xipypria.

Introduction

Abdominal wall hernias are the most common pa-
thology encountered in general pediatric surgery, which
pediatric surgeons repair at different periods of age. The
frequency of birth of a child with an umbilical hernia
reaches about 26.6% of cases, while inguinal hernia oc-
curs in up to 5% [1,20]. Epigastric hernias occur in up to
4% of all hernias in children [7].

Traditional surgical methods are the result of the ex-
perience of many generations of surgeons. However, the
unstoppable development of laparoscopic surgery opens
up new treatment options for surgeons. Minimally inva-
sive interventions have many obvious advantages, name-
ly a better cosmetic result, reduced pain in the early
postoperative period, a shorter rehabilitation period,
and, most importantly, the possibility of performing re-
vision of the abdominal cavity [2,4,8,14,17-19,28].

Laparoscopic repair of abdominal wall defects is be-
coming more popular and is considered an alternative to
open treatment methods [2,4,8,9,14,15,17,18,21,24]. Some
authors indicate the inexpediency of closing abdominal
wall defects with minimally invasive techniques and still
prefer traditional open techniques [12,24]. One can agree
with the open technique of umbilical hernia correction,
but the treatment of the linea alba defect is questionable
and debated, unlike inguinal hernias, where the only lapa-
roscopic method of treatment is preferred by most pediat-
ric surgery centers [2,4,8-11,14,15,17,18,21,23,24].

Numerous methods of laparoscopic closure of ingui-
nal defects have been developed and implemented,
which differ in the method of suturing the internal in-
guinal ring and the number of working ports used dur-
ing surgery [3,5,14,25]. In 2006, the prominent pediatric
surgeon Dariusz Patkowski proposed the method of
PIRS, which has gained considerable popularity and is
most often used among the other methods [23,29]. This
is a single-port technique that is characterized by sim-
plicity of performing, is minimally traumatic, and has
alower risk of recurrence when it is performed by a skill-
ful surgeon and can reach 0-1.4% [21,23,28,29]

We have not encountered literature data on the simul-
taneous treatment of multiple combined abdominal wall
defects in children using minimally invasive techniques,
so this issue requires further specification and research.

Aim: to investigate the effectiveness of simultaneous
repair of combined abdominal wall defects in children
using a minimally invasive technique.

Materials and methods of the study

An analysis of the treatment of 13 children with com-
bined abdominal wall defects operated on from 2021 to
2023 in the surgical department of the Limited Liability
Company «Medical Curatively-Diagnostic Center
«MEDION» was conducted. The age of the patients var-
ied from 3 months to 5 years 9 months (mean age —
1.94+0.43 years), of which eleven (84.61%) were boys and
two (15.39%) were girls. Ten (76.92%) patients had bila-
teral inguinal hernias combined with umbilical hernias.
Three (23.08%) children were diagnosed with four com-
bined abdominal wall defects: in the epigastric region,
umbilical, and both inguinal regions. Three (23.08%)
patients were diagnosed with a contralateral inguinal de-
fect (the patent processus vaginalis) during surgery.

The research was carried out in accordance with the
principles of the Helsinki Declaration. The informed con-
sent of the patient was obtained for conducting the studies.

Surgical technique. During the operation, all patients
received a multimodal anesthetic approach — combined
analgesia, which included general endotracheal anesthe-
sia in combination with interfascial blocks — transversus
abdominis plane blocks as a component of opioid-free
anesthesia, as well as intraoperative selective injection
with a 1-4% solution of articaine with epinephrine in
trocar wounds and in areas of hernia defects closure,
with subsequent use, if it necessary, of nonsteroidal anti-
inflammatory drugs.

The epigastric hernia localization was always clearly
marked with a marker. The child was in a supine posi-
tion. The surgeon was positioned on the right side, the
assistant on the left side, and then the positions were
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changed to eliminate the defect of the linea alba. Next,
an incision was made up to 10 mm to the left of the um-
bilicus or directly through the umbilicus. A 5 mm trocar
was inserted through the umbilical defect according to
Hasson’s technique (Fig. 1), with CO, insufflation of
8-10 mmHg with a flow of 6-8 1/min, then a 5 mm 30°
laparoscope was inserted.

The revision of the abdominal cavity was performed.
Open and dilated internal inguinal rings with the patent
processus vaginalis, as well as a defect of the linea alba,
were diagnosed. Inguinal defects were closed using the
double PIRS technique [10,21] using an 18G injection
needle, two loops were formed transcutaneously with
Prolene 2/0 thread, first from the lateral edge of the in-
ternal inguinal ring and then from the medial one, and
using a double Ethibond 2/0 thread and its extracorpo-
real tying, as a results two inguinal defects were repair
intraabdominally (Fig. 2).

To repair the linea alba defect, an additional 5 mm
port was inserted in the left lumbar region. First, the fal-
ciform ligament, which sometimes masks the epigastric
defect, was dissected, and the hernial contents - preperi-
toneal fat, were removed. We used a similar PIRS tech-
nique to close the epigastric defect with three separate
Ethibond 2/0 knotted sutures (Fig. 3).

The umbilical defect was closed with Ethibond
2/0 knotted suture. Inverting intradermal single knotted

Fig. 1. Insertion of the trocar directly through the umbilical
defect by Hasson'’s technique

sutures of Vicryl 4/0 were applied to the umbilicus.
Steri-Strip was additionally applied to the skin.
Results of the study and discussion
All patients underwent laparoscopic repair of abdo-
minal wall defects using a single-port technique in
10 cases and in 3 others using an additional working

C

Fig. 2. Repair of inguinal defects using the double PIRS technique: A —transcutaneous insertion of the first loop of Prolene
2/0 through the lateral edge of the internal inguinal ring; B — transcutaneous insertion of the second loop of Prolene 2/0 through
the medial edge of the internal inguinal ring, into the first formed loop; C, D — double Ethibond 2/0 suture is inserted, and the
defect is closed using the double PIRS technique

A B C D

Fig. 3. Stages of elimination of the epigastric defect: A —the epigastric defect is isolated and the hernial contents are removed;
B — transcutaneous insertion of the Prolene 2/0 loop with Ethibond 2/0 thread; C — three separate transcutaneous Ethibond
2/0 sutures are applied; D —the epigastric defect is closed
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Fig. 4. General view of the abdominal wall on the seventh
postoperative day. White solid circles indicate the locations
of trocar placement. White dotted circles indicate the loca-
tions of the defects closure areas

port. On average, the linea alba defect was located
6-8 cm above the umbilicus, and its size did not exceed
2 cm in diameter. The duration of the operation varied
from 20 min to 55 min in patients with epigastric hernia;
the average intervention time was 30+3.54 min. We did
not observe any intraoperative or postoperative compli-
cations, both in the early and late postoperative period.
All patients were discharged home on the same day of
surgery and did not require additional anesthesia in the
ward. All children were active starting from the second
postoperative day. The scar in the left lateral area is al-
most imperceptible, and the rumen in the umbilical area
seems to be a natural embryonic scar. Patients were ob-
served for 1-2 years after surgery — no recurrence of
hernias was detected.

Laparoscopic treatment of inguinal hernias in chil-
dren has numerous advantages, the most important and
indisputable is the detection of contralateral metachro-
nous hernia - patent processus vaginalis. Thus, in three
(23.08%) cases, we found a contralateral inguinal defect,
which coincides with the data of various authors, which
occurs from 12.89% to 38.5% of children with a primary
diagnosed unilateral inguinal hernia [18,26,29]. The sen-
sitivity and specificity of laparoscopic diagnosis of ingui-
nal defects are 99.4-99.5%. The contralateral inguinal
defect can be surgically repaired in 8-12 minutes with

a minimal risk of complications of up to 1%
[13,16,18,26]. However, according to other authors, the
risk of complications can reach up to 2.9% [21,22,28]. In
one case, we had minimal capillary bleeding, which was
clinically insignificant and did not require surgical ex-
pansion or additional hemostasis, so we did not record
it as a complication.

Even though the classic method of repairing epigas-
tric hernia is a transverse incision over the defect up to
2-3 cm, the removal of compacted preperitoneal fat and
closing the linea alba defect, the risk of postoperative
complications still remains - this may be infection of
the postoperative wound or the formation of a hyper-
trophic or keloid scar. According to the data of
R.D. Coats et al., 13% of patients with hernias have mul-
tiple abdominal wall defects, which are sometimes dif-
ficult to close with a single incision [7]. Some authors
describe the possibility of closing an epigastric defect
through an umbilical approach if this one is located no
more than 1.5 cm from the umbilical ring [17]. We do
not have such experience, single epigastric defects lo-
cated at a distance from the umbilical ring, from 4 cm
to 8 cm, were eliminated through a transverse incision
directly above the defect.

Previously, some authors proposed laparoscopic cor-
rection of the linea alba defect with the insertion of two
3 mm ports and the performance of a complex intra-
corporeal suture with one hand using a laparoscopic
knot pusher, and sometimes there was a need to place
an additional third port [2]. Y. Tatekawa et al. pub-
lished a case report in which they used a single-port
laparoscopic technique for epigastric hernia repair.
Only the laparoscope was inserted into the abdominal
cavity through a 5 mm trocar. No defect was found in-
tra-abdominally, so the saline solution was injected
subcutaneously at the hernia site, and then, without
exposing the fascial defect, five percutaneous sutures
were applied according to Patkowski et al. [21,27]. In
the presented case, the lack of clear visualization of the
defect may lead to unsuccessful or incomplete closure
of the linea alba defect, as well as leaving the hernia
contents unremoved, which, despite the closure of the
defect, may remain contoured under the skin of the
abdominal wall [17]. Therefore, we, and other sur-
geons, consider the need for two or even three ports to
close one 2 cm epigastric defect impractical and prefer
the open technique of closing this defect from a trans-
verse incision of up to 2-3 cm [6].

Some authors have presented a single-port tech-
nique with two working instruments in it, but in our
opinion, firstly, the technique of single-port surgery
should be worked out, which is difficult for young sur-
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geons, and secondly, there is a lack of these special
ports in some clinics, which is also quite financially
costly [4]. In our clinic, as in many other clinics in the
country (except for individual centers), according to
the data, there are no ports and there is not enough
experience in their use.

Having three or more combined abdominal wall de-
fects in one patient, we propose and recommend simul-
taneously repairing them laparoscopically. Placing a se-
cond 5 mm port in the left lumbar region or another
region allows for an additional working instrument.
Even when closing the inguinal defects, this makes it
possible to retract the peritoneum and layer it over the
needle, which allows minimizing damage to important
structures of the inguinal area in complex and critical
cases, especially in newborns and children 1-3 months
old. During the dissection an epigastric hernia and re-
moving its contents — preperitoneal fat, you can move
the laparoscope to the left lumbar region through an ad-
ditional port for convenience and continue the dissec-
tion from the umbilical access, as we did.

Of course, with the availability of appropriate 3 mm
instruments, 3 mm laparoscope, and ports, it is possible
to further minimize the postoperative scar and even use
the working instrument without inserting a trocar, as
indicated by some authors [17]. The duration of surgical
interventions for epigastric hernia, according to various
authors, ranges from 35 to 75 minutes [2,17]. This also
coincides with our duration of surgery with epigastric
defect - from 50 to 55 minutes, taking into account that
during this time, two more inguinal defects were re-
paired.

As well, we can't mention the opponents of laparo-
scopic techniques, especially among experienced sur-
geons who consider traditional methods simpler and
more reliable [22]. This may be due to the need to
«switch» one’s own consciousness to the possibility of
performing surgical interventions without significant
incisions and working in the «2D screen» mode, lack of
desire, opportunities for learning and improving knowl-
edge, and hyperbole of the risks of both surgical and
anesthetic effects.

Even though we don "t have a lot of cases, the absence
of intraoperative and postoperative complications, re-
currences, having an ideal cosmetic effect with one visi-
ble small postoperative scar, and a relatively quick surgi-
cal intervention time - all this allows us to consider this
technique reliable, safe, and effective. Having minimal
skills in laparoscopic surgery and the presence of more
than three combined abdominal wall defects in children
are undeniable advantages of the use of minimally inva-
sive treatment methods.

Conclusion

The advantages of minimally invasive simultaneous
repair of combined abdominal wall defects in children
are excellent visual control, the ability to assess the con-
tralateral inguinal ring and repair its defect when detect-
ed, reduced surgical and anesthetic time, and favorable
economic results.

The proposed laparoscopic technique can be the
method of choice to diagnose and repair combined ab-
dominal wall defects in children as a day-case surgery,
producing an ideal cosmetic result without complica-
tions.

No conflict of interests was declared by the authors.
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