Original articles. General surgery

YK 616-089.87-053.2:615.835.2

0.0. Kaninuyx', [I.B. lllepuyk"?, O.M. Kymuk'?, A.O. [IBopakesuy’, I.I1. MicbkiB',
II.B. KonomminbKuii'

3acrocyBanua ICG mif yac manmapocKomivHux
oIepalii y fiTei: HOpiBHAIbHE JOCTIKEeHH OfHOTO
LEHTPY

IBII «/Tikapna Ceamozo Muxonas» KHII «1 Tepumopianvre meouure 06 €OHanHs m. /lveosa», Ykpaina
2ITHT «JIvsiscvokuii HayioHanvHuti meouuHuil yrieepcumem imeni [Januna lanuyvkozo», Yxpaina
Kumomupcokuii OepicasHuti ynisepcumem imeni Ieana Ppawnxa, Yxpaina

Paediatric Surgery (Ukraine). 2026. 1(90): 22-26. doi: 10.15574/PS.2026.1(90).2226

For citation: Kalinchuk OO, Shevchuk DV, Kulyk OM, Dvorakevych AO, Miskiv IP, Konoplitskiy DV. (2026). Use of ICG in laparoscopic surgery in children: a comparative
study of a single center. Paediatric Surgery (Ukraine). 1(90): 22-26. doi: 10.15574/PS.2026.1(90).2226.

dryopeciieHTHa HaBiralis i3 3acTocyBaHHsAM iHponiaHiHy 3emeHoro (ICG) € cy4acHOI TeXHOJIOTIE, 1[0 Jla€
3MOTY IOJIMIINTY iHTpaoIepaliiiHy Bidyasisaliiio Ta migBUIUTY 6e3MeYHICTh TATAPOCKOIIIYHNX BTPY4YaHb. Y -
TA4il Xipyprii FocBif 1l 3acTOCYBaHHA 3a/TNIIAETHCA 0OMEKEHNM.

Merta - oninnTy eeKTUBHICTD i 6e3neuHicTh 3acTocyBanHsA ICG mif Yyac manapocKomiyHuX, poOOTUYHIX
OIlepaTMBHYUX BTPY4YaHb y JiTel MMOPiBHAHO 3 TPAJULIITHO JIalIaPOCKOIII€I0.

Marepianu i MmeTogu. [IpoBefeHo IpocneKTUBHE LOCTIAXeHHA 43 fiTell, AKMM BUKOHAHO JallapOCKOMiYHi
BTpy4aHH i3 3actocyBaHHAM ICG (2023-2025 pp.). KoHTponbHY rpyny craHOBWIM 45 HiTell, onepoBaHux 6e3
Bukopuctanua ICG (2020-2025 pp.). OniHeHO TpUBamiCTh omnepariii, KpOBOBTPATY, YCKIaJHEHHS i TPUBATICTD
rOCITiTami3aIii.

Pesynbrarn. 3acrocyBanna ICG 3ab6esneunio kpauyy Bidyasisalito aHaToMiyHux cTpykryp. ¥ rpyni ICG Bin-
3HAYM/IV SMEHIIEHHA KPOBOBTPATH, YACTOTH YCK/IaJHEHD i TPUBA/IOCTI TOCIIiTaIi3amil.

Bucnosxu. ICG-Bisyanisanis fae sMory To4Hillle BM3HA4aTy MeXi IyX/IMH Ta iHIII BaXK/IMBi CTPYKTYpH, IO
3HIDKYE PU3VK PELVINBIB Ta YCKIaJHEHD, JOIIOMAra€ YHUKHY T BUAAa/IeHH:A 3aliBYX TKaHVH Ta MOIIKO>KEHHS
3n0poBuX CTPYKTYp. ICG-/mamapockonis Ak MeToy MiHiiHBa3MBHOI Xipyprii 03BOJIA€ IIPOBOAUTH OIepaliii 3 Mi-
HiMaJIbHUM BTPYYaHHAM, 10 CKOPOYYE Iepiof] BifHOBIEHHA. BifcyTHicTh cTangapTusanii sacrocyBanusa ICG-
TEXHOJIOTII B AMTAYiil MiHIiIHBa3MBHIil Xipypril OTpeOye MOAaIbIIOro aHai3y Ta HAKOIIMYEHHS IaHUX, Y TOMY
9UCTTi B AUTAYIN poboTuuHiit xipyprii. 3acTocyBanus ICG y miHiiHBasyUBHiil Xipyprii B fjiTell € IepCIEKTUBHUM
METOZOM, 110 MOYKe IOMIMIIUTY Pe3y/AbTaTy TiKyBaHHA.

JocnifKeHHs BUKOHAHO BiflTIOBiIHO 10 IpuHUMIIB [enbcinchKoi fekmapanii. IIpoTokon gocmifKeHHs Moro-
IKEHO JIOKA/IbHUM eTUYHMM KOMIiTeTOM 3a3HadeHol yctaHoBI. Ha mpoBeieHHs OCiKeHH A OTpUMaHO iHpop-
MOBAHY 3TOJy IIalli€HTIB.

ABTOpU 3aAB/IAIOTH PO BiACYTHICTD KOHPIIKTY iHTepeciBs.

Kntouoei cnosa: innoniaHiH 3eeHNI1, TaIapoCKoIis, IiTy, pryopeciieHTHA HaBiraris.

Use of ICG in laparoscopic surgery in children: a comparative study of a single center
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Fluorescent navigation using indocyanine green (ICG) is a modern technology that allows improving intraoperative visualization and increas-
ing the safety of laparoscopic interventions. In pediatric surgery, the experience of its use remains limited.
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Aim - to assess the effectiveness and safety of ICG use in laparoscopic, robotic surgical interventions in children compared with traditional
laparoscopy.

Materials and methods. A prospective study was conducted on 43 children who underwent laparoscopic interventions using ICG (2023-2025).
The control group consisted of 45 children operated on without the use of ICG (2020-2025). The duration of the operation, blood loss, com-
plications, and length of hospitalization were assessed.

Results. The use of ICG provided better visualization of anatomical structures. In the ICG group, a decrease in blood loss, the frequency of
complications, and the length of hospitalization were noted.

Conclusions. ICG visualization enables more precise identification of tumor boundaries and other critical structures, reducing the risk of
recurrence and complications, and helping to avoid unnecessary tissue removal and damage to healthy structures. ICG laparoscopy, as
a minimally invasive surgical technique, allows for procedures with minimal intervention, thereby shortening the recovery period. The lack
of standardization in the use of ICG technology in pediatric minimally invasive surgery calls for further analysis and data collection, including
in pediatric robotic surgery. The use of ICG in miniinvasive surgery in children is a promising method that can improve treatment outcomes.
The study was conducted in accordance with the principles of the Declaration of Helsinki. The study protocol was approved by the local eth-

ics committee of the aforementioned institution. Informed consent was obtained from the patients for the study.

The authors declare no conflict of interest.
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3acTocyBaHHA iHfonianiHy 3emeHoro (ICG) y xipyprii
€ MIepCIEKTVBHMM HAIIPAMOM PO3BUTKY MiHiiHBasMBHUX
TexHosoril. GayopecieHTHA Bisyaisaliid Ja€ 3MOTy B pe-
KIMi peasIbHOTO Yacy OLiHNTY epdysito TKaHUH, iTeHTH-
GikyBaTy CyAMHHI CTPYKTYPM Ta BUSHAYUTH MeXi ITaTO/O-
rigHoro npouecy [10,13-15]. 3a3HaueHNIt BOJOPO3UMHHIL
KOHTPAacCT JNO3BOJIEHNUII /Il BUKOPUCTAaHHA B YKpaiHi
3 8 mumna 2022 poky [9]. Jiarnoctiana ICG - mamapocko-
1is1, a60 (IyopecIeHTHA JTaapOoCKOIIisf, 3aCTOCOBYEThCA
IUIs1 TOTO, 11100 3a6€31eYnTyt KOHTPO/Ib Oe3IeK MaljieHTa
6esmocepenHbo mif yac omnepariii. L1s rexHomoris gomoma-
ra€ HigBUIIUTH AKICTb XipypriYHOTrO JMiKyBaHHA IyXJIVH.
BuxopucTaHHA KOHTpPACTY Mifl 9ac onepariii fa€ 3MOTy
IIPOBECTH JETEKIIiI0 1IMPOBYSIIB 1 OLIHUTY KUTTE3AAT-
HicTh oprauis [4,5,7,13]. ICG-Bi3yani3auis fo3Bose€ B pe-
XMMi peanbHOro Jacy imeHTudikyBaTn (IyopecieHr,
AKMI cmabo HAKOIINYYE IIaTO/IOTiYHE BOTHUIIIE, a 3HAYUTD —
3pobuTy mpaBWIbHNI BUbip Mexxi pesexuil. PakTidHoO Lie
«xipypriuamnit GPS», siknii Befie Xipypra Hai6inbur eek-
TUBHOIO i 6e3mevHo0 Tpaekropiero [1,6,11,14]. OcranHiMu
POKaMI 3" ABJIAIOTbCSA MOBiJOM/IEHHA IIPO 3aCTOCYBAHHA
ICG texHo0Til B ;INTAUIN poOOTIYHII Xipyprii, 30KpeMa,
y BUTAiN ypororii (mapiianbHa HepeKToMis, BapyuKoLie-
JIEKTOMif, BUJJa/lleHHA Ty X/IMH Tolo) [12]. Ony6nikosa-
HMI Halll JOCBiJ 3aCTOCYBaHHA pOOOTIYHOI XipyprivyHoi
CUCTEMM B IeAiaTpMYHil MpaKTULi HAIITOBXYE HAC Ha
611 mmpiue 3acrocyBanusa ICG-TexHornorii i B po6oTimy-
Hiit guTagin xipyprii/yponorii [2,3]. A.S.T. Lee i
C.M.C. Tong, (2025) mpoananisysanu niTepaTypHi faHi
i BUABWIN WML MOXX/IMBOCTI BUKOPUCTaHHA BKa3aHOl
TexHoJIoril B AnTs4iit ypororii [8]. Tox, 3aranom dyopec-
IleHTHA MiHiiHBa3MBHa Xipypris 6esmedHa, IpoCcTa B 3a-
CTOCYBaHHI i €proHOMi4Ha, TOMY Ii CbOTOJHI HA3UBAKOTh
«30JI0TMM» CTaH[JaPTOM B OHKOJIOTII i Xipypril, Togi AK
y BUTAYil TpakTyLi if BUKOPUCTaHHA 3a/IMIIAETHCS 00-
MeXKeH!M i HOTpebye MOJa/IbIIOrO BUBYEHHS.

[Tpouenypa ICG nepen6avae Taki Kpoxn:

1. BBepieHHs 6apBHMKa: IHOLiaHiH 3e1leHNII BBOLATD
HaI[iEHTOBI BHYTPIilIHPOBEHHO 200 TKAHIHMI HABKOJIO
Li/TbOBOI TiSTHKNA.

2. Bisyasisanis: creniajJbHi KaMepy Ta €HOCKOIN,
1[0 BUKOPUCTOBYIOTb iHpauepBOHe CBIiT/IO, AAIOTH 3MO-
ry nobaunty ¢pryopecrieHIiiro 6apBHIKa B TKAHMHAX.

3. Hasiranis: y pe>kuMi peabHOTO 9acy Xipypr MoXKe
Bi/ICTe>XyBaTy IOIIVPEHHA 6apBHIUKA, 110 JOIIOMArae
inentndikysaru mimbarnani By3m, oninntu nepgysito
TKaHVH, BUSHAYUTU MeXi IYXJIMHU Ta YHUKHYTH 11O-
IIKOM[KEHH s BaXK/IMBUX CTPYKTYP.

Mema nocnifkeHHs — OLIHUTY ePeKTUBHICTH i Oe3-
neyHicTb 3actocyBanHA ICG mif yac 1anmapocKomivyHmx,
POOOTUYHNX ONlepaTUBHUX BTPYYaHb Y AiTell IOPiBHA-
HO 3 TPaJIAIIi/IHOIO JIAIIapOCKOIII€EI0.

Marepianu i MeTOgM JOCTi)KEHH A

[TpoBeneHo nmpocnekTUBHe obcepBaliiHe JOCIi-
IDKEHH 43 fiTeil, AKVM BMKOHAHO JIAIIAPOCKOIIIYHI Ta
poOOTNYHI OIlepaTUBHi BTPy4aHH i3 3aCTOCYBaHHAM
ICG y BII «Jlixapua Cearoro Muxkonasa» y 2023-
2025 pp.

KoHTponbHy rpyny craHoBunm 45 fiiteil, AKMM BU-
KOHAHO aHAJIOri4Hi BTpy4aHHs Oes 3actocyBanHa ICG
y nepiop 2020-2025 pp.

ICG BBOAM/IV BHYTPIilIHPOBEHHO 260 iH €KIIiTHO
B >KOBYHI IIJIAXM B 71031 0,5 MI/KT IiJ] 4ac onepariii.

3 MeToI0 TOpiBHAHHA edexTuBHOCTI MeTopukn ICG-
Bisyasisalii olliHEeHO:

e TPUBAIICTD OIEepallii,

 iHTpaomepaliliHy KpOBOBTPATY,

 iHTpaoIlepaliliHi Ta Mic/AoNepalliiiHi yCKIaJHEHHS,

e TPUBAICTb IOCIITaTi3all.

CraTucTnyHy 06p0oOKy BUKOHAHO 3 BUKOPUCTAHHAM
CTaH/IApTHUX METOfIiB BapiauilHoi cratucTuku. Kinp-
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Ta6muua

IopiBHAHHA pe3ynbTaTiB OIlepaTMBHOrO BTPYy4aHHA i3 3acTocyBaHHAM ICG i KOHTpONIbHOI rpyIN
MoKasHuK ICG-rpyna (n=43) KoHTponbHa rpyna (n=45) p
BiKk (poku), M+SD 9,243,8 9,5+4,1 0,74
TpuBanictb onepadii (xs8), M+SD 95,0+20,0 110,0£25,0 0,01
KpososTtpata (mn), M+SD 50,0+15,0 80,0+20,0 0,003
IHTpaonepaLiinHi ycknagHeHHs, abc. (%) 2(4,6) 6(13,3) 0,04
KoHsepcii, abc. (%) 1(2,3) 4(8,9) 0,05
locniTanisauia (4o6u), M+SD 5,2+1,3 7,1+1,8 0,002

KiCHI TOKa3HMKM HaBeJeHO AK CepefHE 3HaUYeHHA Ta
crangaprHe BigxwieHHs (M+SD). IlopiBHsAHHA 1po-
BeJIeHO 32 JJOIIOMOT 00 t-kpuTepito CTbrofieHTa a0 Kpu-
Tepito ManHa-BiTHi. IKicHi TOKa3HUKM OL[iHEHO 32 [0-
IIOMOTOI0 Kputepito %> a6o TouHoro Kpurepito diurepa.
PisHnno npuiHATO CTaTUCTUYHO 3HAYYILOI0 IIPU
p<0,05.

HocnigyKeHHs BUKOHaHO BifIIIOBiZHO KO IPVHLIUIIB
Tenbcincbkoi gexnapaunii. IIpoTokon gocnigxeHHA O-
TO/PKEHO JIOKaJIbHUM €TMYHMM KOMITETOM 3a3Ha4eHO]

Puc. 1. IHTpaonepauiitHe NpUroTyBaHHA po3-
ymHy ICG

GO P===n

[T L Ty

ol T

Puc. 3. ICG-HaBirauia nig vyac pesekLii HUpPKn

ycTanoBu. Ha mpoBefleHHA SOCTiKEHHSA OTPUMAHO
inpopMoBaHy 3rofy MaIfieHTiB.

PesynbraTi OCTiKeHHs Ta IX 00TOBOpEeHH s
Ho mocnimxeHH: 3amy4yeHo 88 mauieHTiB: 43 — y rpy-
ni ICG, 45 - y konTponbHiii rpymi. ICG 3acrocoBano
IiJ} 9ac TaKMX ONEPAaTUBHUX BTPY4aHb:
e TeMiKOJIeKTOMisl — 1 IUTuHA;
e CIUIeHEeKTOMiA (II0BHa 260 YacTKOBA, Y TOMY 4MCII
IS BUZJa/IeHH Ty XVH) — 17 fiterr;

Puc. 2. dnyopecueHTHa Bi3yanisauia KMWEYHWUKA Nig, Yac pe3ekuii

Puc. 4. ICG-Hasirayia nig yac onepadw,ii Ha *KoB-
YHUX LLNAXAX
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Puc. 5. ICG-HaBiraujs B pob0OTUYHII X0NeLmcTeKTOMIT

Puc. 7. ICG-HaBirauif CyAMHHUX CTPYKTYP *KOBYHMX

o CerMeHTapHa pe3eKIis MediHKY (Y TOMY YMCIi /1
BUIAI€HHS nyX}II/IH) — 11 giTerr;
o He¢pekTOoMis (IOBHA a60 YaCTKOBA, Y TOMY YMC/Ti
IUTA BUJJAJIeHHA ITyX/IVMH) — 9 JiTelt;
o Oiomcia miMdaTyHNX BY3/IiB — 5 HiTeil.
Y rpymi 6e3 sacTocyBanHaA ICG (KOHTpO/IbHA TpyTIa):
e TIiJl YaC TeMiKO/IEKTOMII — 2 AUTUHIU;
e IIiJ 9yac ciureHeKToMil (IIOBHilT a60 4acTKOBilL,
y TOMY YMCTI 71 BUJQNeHHA Ty X/InH) — 9 JiTeit;
e IIijJ 4ac cerMeHTapHOI pe3ekuii neuinku (y romy
9MCIT /1A BUA/IeHHA TyXInH) — 17 miterr;
o mip yac HedpekrToMmii (MOBHiN ab0 YacTKOBIIL,
y TOMY YMCIIi /151 BUQIeHHs Ty XiuH) — 11 piTeis;
o 1mig yac 6ioncii miMdaTnaHMX By3IiB — 6 HiTell.
ITo6iunnx peakuiit, OB sA3aHMX i3 BBeneHHAM ICG,
He 3aikcoBaHo. [JaHi HaBefieHO B TAO/MNII.
3a ganumu Tabnuui, y rpyni ICG BifzHaueHo 3MeH-
IIEHHA IHTpaoIepanifiHol KpOBOBTPATH, HIMKYY Yac-

Puc. 6. ICG-HaBiraLisi 3 KOKNiTy po6oTUYHOI cMcTeMM

Puc. 8. ICG-HaBirauif B MOHOXPOMHOMY peXumi

TOTY YCK/IaJHEHb, CKOPOYEHHSA TPUBAIOCTi roCIiTa-
si3arii.

3acrocyBanus ICG-dnyopecuenuii focToBipHO 110-
JMIMIO iHTpaomepaniiiny Bisyaisallilo aHaTOMIYHIX
CTPYKTYP Ta B psAAi BUMIAZKIB [Jalo 3MOTy iHTpaomnepa-
L[i/HO 3SMiHUTH XipypriuHy TaKTUKY.

3acrocyBannsa ICG-¢ryopecieHIii HaBeleHO Ha pu-
CyHKax 1-8.

OTtpumaHi HaMu pe3yIbTaTH Y3rOKYIOTbCA 3 JaHU-
MM CYYaCHUX HOCTIKeHb, AKi CBiT4aTh NIpo epeKTNB-
HiCTb QUIyopecLieHTHOI HaBirauii B miiBuieHHi 6e3mney-
HOCTI /IallapOCKONIYHUX BTPY4YaHb.

3MeHIIeHHs KPOBOBTPATH i YaCTOTH YCK/Ia/IHEHD
MO>XKHa ITOACHUTY KPALIOK0 Bidyasisali€ro CyJyuH Ta aHa-
TOMIYHMX CTPYKTYDP.

BogHovac mociimkeHHa Mae 0OMeXXeHHS, 110B s3aH1
3 OTHOLIEHTPOBYM [M3allHOM i BITHOCHO HEBETNKOIO
BIOipKOIO.
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BucHoBkn

3acrocysannsa ICG noninunye inTpaonepaliiiny Bisy-
aJIizanio, 10 Jja€ 3MOT'y TOYHillle BUSHAYaTV MEXi ITyXJIMH
Ta iHIIi BaK/IMBi CTPYKTYPY, L0 SHIDKYE PUSUK PELN-
BiB Ta YCK/IaJJHEHb, JOIIOMara€ yHMKHYTY BUIa/IEHHS 3a-
VIBMX TKaHVH i IIOIKO/PKEHHA 3[JOPOBUX CTPYKTYP.

BuxopucTaHH:A TEXHOMOTI1 aCOLII0ETCA 3i SMEHIIIEH-
HAM KPOBOBTPATH Ta YCK/IaJHEHb.

ICG-nanapockomis sIK MeTOf, MiHiiHBa3MBHOI Xipyp-
rii J03BOJIA€ IPOBOAUTH Ollepallii 3 MiHIMa/IbHUM BTPY-
YaHHAM, 10 CKOPOYYE Iepiof] BifHOB/IEHH: i BiIIOBi/I-
HO TPMBAJIiCTh rOCHiTaIi3alii.

BingcyTHicTb cTangapTusanii sactocyBanusa ICG rex-
HOJIOTii B AMTA4il MiHiiHBa3MBHII Xipyprii moTpebye
MOJja/IbIIIOTO aHAJi3y Ta HAKONIMYEHHs JaHUX, ¥ TOMY
YUCTTi B AUTAYIN poOOTUYHIN Xipypril.

Aemopu 3as6ng10mv npo 6i0cymHicmo KOHPiKmy
iHmepecis.
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