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PE3IOME

AxTyanbHicTb. Pak eHOoMeTpis nocigae ogHe 3 neplimx Miclub cepep, 3rMOsiKiCHUX
HOBOYTBOPEHb XIHOYOI PenpoayKTUBHOI CUCTEMU. Y CyYacHill OHKOTiHEKOorii KapTy-
BaHHSA CTOPOXOBMX niMdpaTMYHMX By3niB Aedarni LMpLue 3acTOCOBYETbCS SK arnb-
TepHaThBa CWUCTEMHIN Ta3oBii nimdageHekToMii. OXMPIHHS € 4acTol CynyTHbO
naTonorield  y XBOPWX Ha pak €eHOOMETpis, WOro BUSBNSIOTb  LLOHANMEHLUe
y 60% navieHToK.

Meta poboTu — BMBYMTM OCOONMBOCTI AETEKLii CTOPOXOBUX MiMAaTUYHWUX By3niB
y XBOPUX i3 paHHIMKM CTafisMy paky eHOOMETPIs 3 BUKOPUCTaHHAM iHAOLiaHiH-
3eneHoro-6apBHMKa Ta NanapocKkomiYHOi Kamepu y pexumi GrnkHboro iHdpadep-
BOHOTO BUMPOMIHIOBAHHSA Y MAaLEHTOK 3 OXMPIHHAM 3 METOH NiABULLEHHS edeKTUB-
HOCTI Mpoueaypwv.

Marepianu Ta metoau. [NpoBegeHO pPeTPOCNEKTUBHE KOrOpTHE AOCHiMXEHHA Ha 6asi
riHekonoriyHoro BigAineHHs baratonpodinbHoro mMeguyHoro uUeHTpy Opecbkoro
HaLjioHanbHOro MeanyHoro yHiBepcuteTy B nepioa 3 2018 no 2025 poku, B sike Byno
BknovyeHo 80 nauieHTOK 3 pakoM EeHAOMETPIA HU3bKOro Ta MPOMIKHOTO PU3MKIB
MeTacTadyBaHHs, SKi MepeHecny nanapocKOmMiyHy FicTepekTomito 3 GinatepanbHoo
canbniHroodopekTomieto Ta Bioncielo cTopoxoBux nimMdoBy3niB, Aki by ineHTudi-
KOBaHi 3a [OMOMOrol MiACNM30BOI iHTPauepBikanbHOI iH'eKUii po3yMHy iHAOUIaHiHY
3eneHoro. MNauieHTok Byno po3noaineHo Ha ABi rpynuy 3anexHo Bif iHAeKCY mMacu Tina:
<30 kr/m? Ta 230 Kr/m2.

PesynbTratu. Y rpyni 3 OXMpiHHSIM [OCTOBIpPHO 4YacTille peecTpyBarnacsi BifCYTHICTb
BUSIBNEHHS CTOpPOXOBUX Nnimdosy3niB (35,5% npotn 10,3%; p=0,017), wo 3ymoBwusno
3HWKEHHS 3aranbHOi YCMILWHOCTI npoueaypu Ha 26% nOpiBHAHO 3 nauieHTKamu
3 HWX4YMM iHOEeKcoM macum Tina. binatepanbHe BUSIBNEHHS CTOPOXOBUX NiMdpoBy3niB
ctaHoBuno 50,5% y rpyni oxwupiHHa npotu 60,2% y rpyni 6e3 oxupiHHs. CepeaHin vac
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AAS LUTYBAHHS:

onepaTuMBHOTrO BTpyYaHHsi OyB [OCTOBIPHO AOBLIMM Y NaLieHTOK 3 MiABULLEHOD
macoto Tina (108,0£11,6 xB. npotn 88,5+8,8 xB; p<0,001). 3acTtocyBaHHA TEXHiKu
napuianbHoOi 3a04epeBMHHOI AUCEKLii NiABMLUMAO 4YacTOTy YCMILHOMO KapTyBaHHS
3 56,0% po 72,0% (abcontoTHuin npupict 16%). OnTuManbHe «BikKHO eKCMo3uLiii»
iHgouiaHiHy 3eneHoro ctaHoBuno 15-25 xs. (p=0,62).

BucHoBku. [ligBuwennit iHgekc macu Tina (230) cynpOBOMKYETLCS 3HUXKEHHSIM
ycniwHocTi Gioncii cTtopoxoBux nNiMdaTuyHux By3niB Ha 26%, oAHaK He BUKMOYae
MOXIMBOCTI iX YCMILHOro KapTyBaHHS. 3acToCyBaHHS AOAATKOBMX TEXHIYHUX MPUIO-
MiB CMpuUsie NiOBULLUEHHIO 4acToTW Bi3dyanisauii CTOpOXoBUX nimdpaTnyHMX By3niB
Ha 16%. OpHWMM i3 KIMOYOBUX YUMHHUKIB YCMILLUHOTO KapTyBaHHSA € [OOTPUMaHHSA
ONTUManbHOro Yacy ekcnoawuii iHgouiaHiHy 3eneHoro (15-25 xB.), ocobnmeo y naui-
EHTOK 3 OXMPIHHAM Ta nicns nepeHeceHMx abaoMiHanbHUX onepaTMBHUX BTPYYaHb.

Mapyyk 1.8., Kip'skoea [.A., Cipak O.€., lepacumenko O.C., 3anopoxaH B.M. OcobnusocTti nanapocko-
niyHoro ICG KapTyBaHHS CTOPOXOBMX niMpaTUYHMX BY3MiB NPWM PaHHbOMY paKy €eHAOMETPis 3a HasiBHOCTI

OXMUPIHHA.
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ABSTRACT

Background. Endometrial cancer ranks among the most common malignant tumors
of the female reproductive system. In modern gynecologic oncology, sentinel lymph
node mapping is increasingly used as an alternative to systemic pelvic lympha-
denectomy. Obesity is a common comorbid condition in patients with endometrial
cancer, occurring in at least 60% of patients.

Purpose — to evaluate sentinel lymph node detection in patients with early-stage
endometrial cancer using indocyanine green guided near-infrared fluorescence
laparoscopy, with particular emphasis on obese patients, to optimize the effectiveness
of the procedure.

Materials and Methods. A retrospective cohort study was conducted at the Depart-
ment of Gynecology of the Multidisciplinary Medical Center, Odesa National Medical
University, between 2018 and 2025. The study included 80 patients with low- and
intermediate-risk endometrial cancer who underwent laparoscopic hysterectomy
with bilateral salpingo-oophorectomy and sentinel lymph node biopsy using sub-
mucosal intracervical injection of indocyanine green. Patients were stratified into
two groups according to body mass index: <30 kg/m? and 230 kg/m?.

Results. Failure to identify sentinel lymph nodes was significantly more frequent
in obese patients than in non-obese patients (35.5% vs. 10.3%; p = 0.017), resulting
in a 26% reduction in the overall mapping success rate. Bilateral sentinel lymph
node detection was achieved in 50.5% of obese patients compared with 60.2%
of those with a BMI <30 kg/m?. Operative time was significantly longer in the obese
group (108.0 + 11.6 vs. 88.5 + 8.8 min; p < 0.001). The use of partial retroperitoneal
dissection increased the mapping success rate from 56.0% to 72.0%, correspon-
ding to an absolute improvement of 16%. The optimal indocyanine green exposure
interval was 15-25 minutes (p = 0.62).

Conclusions. A high body mass index (230) is associated with a 26% decrease in the
success rate of sentinel lymph node biopsy; however, it does not preclude the possibility
of successful mapping. The use of additional technical techniques can increase the
rate of indocyanine green uptake by 16%. One of the key factors for successful
mapping is adherence to the optimal exposure time for indocyanine green (15-25 min),
especially in obese patients and those who have undergone abdominal surgery.

Gladchuk 1Z, Kiriakova DA, Sidac OYe, Herasymenko OS, Zaporozhan VM. Features of laparoscopic ICG mapping
of sentinel lymph nodes in early endometrial cancer in patients with obesity. Ukrainian journal of radiology and
oncology. 2026;34(2):225-239. DOI: https://doi.org/10.46879/ukroj.2.2026.225-239

BCTYN

INTRODUCTION

3axBoptoBaHiCTb Ha pak eHgomeTpis (PE) nemMoHcT-
pye TeHOEHLil0 OO0 3pOCTaHHS, L0 3HA4HOK Mipolo
NOB’A3YI0Tb 3 BMCOKOK MOLUMPEHICTIO OXMPIHHA — BCTa-
HOBMEHOro (pakTtopa pusuKy po3BUTKY Sk camoro PE,
Tak i Moro nonepeaHnKa — eHOOMETpIanbHOI iHTpaeniTeni-
anbHOi Heornnagsii [1, 2, 3]. YacTka XiHOK i3 HagMipHO

The incidence of endometrial cancer (EC) continues
to increase worldwide, largely owing to the growing
prevalence of obesity, which is a well-established
risk factor for both endometrial cancer and its pre-
cursor, endometrial intraepithelial neoplasia [1, 2, 3].
Women with a body mass index (BMI) 230 kg/m?
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Macot Tina nocTinHO 36inblwyeTbes. 3a iHOekcy Macu
Tina (IMT) noHag 30 kr/m? pusuk BUHUKHEHHS PE 3pocTae
B 2—4 pa3u. Lle nosACHIOETbCS YMCNEHNMWN NaTOreHeTuY-
HAMW MexaHi3aMaMu, 30kpema nigBULLEHUM BUPOBnEeH-
HSIM €CTPOreHIiB LUMSIXOM MNEPETBOPEHHS aHOPOreHiB
Ha eCcTporeHu agunouuTamu, Lo, B CBOK Yepry, CTUMYy-
noe nponidepauito eHOOMETPIs | cnpusie rinepnnac-
TMYHMM Ta HeonnacTMyHuM npouecam [3]. 3 ornsagy
Ha 3Ha4Hy MOLUMPEHICTb OXWPIHHS, BaXIMBO PO3YMITU
Moro BMMAMB Ha pesynsTatu XipypriyHoro rnikyBaHHa PE.
3rigHo i3 3aranbHOBM3HaAHUMW CTaHAapTamu, XipypriyHe
nikyBaHHa PE € nepBWHHMM i BKIOYaE ricTepeKkToMito
3 aBOoGiYHOKW CcanbniHrOOOPEKTOMIE Yy MOELHAHHI
(B pasi cepedHbOro i BMCOKOIO PU3UKY) 3 CUCTEMHOK
TasoBoto nimdaneHektomieto (CTIIE) abo Gioncieto cTo-
poxoBux nimdatnuyHux By3niB (sentinel lymph nodes
biopsy, SLNB) [4]. 3a gaHumu cydacHux [ocnigxeHb,
NpU paHHIX CcTagisx 3axeBoptoBaHHA npoBeneHHsa CTIE
He [OEeMOHCTPYE [AOCTOBIPHOrO MOKpALLEHHSI OHKOMOriy-
HUX pesynbraTiB, 30KpeMa 3ararnbHOI BUMXMBAHOCTI Ta
BWXMBAHOCTI 6e3 nporpecyBaHHsl. [lpoTe Taka npoue-
aypa acouiloeTbCsl  3i  3pOCTaHHAM 4acToTu iHTpa-,
paHHiX Ta ni3HiX nicnsonepauiiHux ycknagHeHb; 36inb-
LIEeHHA TpuBanocTi onepadii, KpOBOBTpaTH, Yacy peabi-
niTauii Ta ciHaHcoBux Butpart [5, 6]. Tomy, 3rigHO 3 YMH-
HUMU KniHiYyHUMK HacTaHoBamun (NCCN, ESGO, ESMO),
onTUManbHUM METOAOM Yy NaLUIEHTOK i3 paHHIMK cTagisMu
PE BusHaHo SLNB [7, 8]. HesBaxarum Ha LLMpoke
BMPOBAaXEHHSA Ui€l MeToauKu, Yy cydacHii nitepatypi
He cdOopMOBaHO €AMHOI KOHUenuii LWoao BhAAMBY
OXUPIHHA Ha edeKTMBHICTb Uiei npoueaypu. Pesynb-
TaTuU OKPEMUX OOCHigKEeHb OEMOHCTPYOThL Cynepednuei
OaHi: 4YacTMHa aBTOPIB OMUCYHTb 3HMXKEHHS 4acToTu
aetekuii  ctopoxoBux nimdatudHux  By3nis  (CJI1B)
y nauieHTok i3 nigsuweHum IMT, Toai sk iHWi He BUSB-
NAKTb OOCTOBIPHOI Pi3HWUI Yy MOPIBHAHHI 3 NauieHT-
Kamu 3 HopmansHuMm IMT [9, 10, 11, 12]. CynepeunusicTb
HaBeOoEeHWX pesynbTaTiB CBigYUTb NPO  HeobOXiaHICTb
noAanbLloro BMBYEHHS Bnnuey nigBuweHoro IMT Ha
edeKTMBHICTb KapTyBaHHs CJ1B.

TakMM 4MHOM, npobnema BU3HAYEHHS POMi OXW-
piHHA sk dhakTopa, L0 BNMMBaE Ha pe3ynbTaTUBHICTb
npouenypu SLNB npu PE, 3anuwaetbcs BigKpuUTORO.
Ii BMpiLLEeHHs € HeoBXiOHUM AN ONTUMI3aLLi XipyprivHoi
TaKTWKK, iHAMBIAyani3auii NikyBaHHA Ta 3HWXEHHSI PU3NKY
PO3BUTKY yCKNaAHeHb Yy AaHOI KaTeropii nauieHToK.

MeTta po6oTtu — BMBUMTU ocobnmeocTi getekuii CIB
y XBOpMWX i3 paHHiMu ctagiamm PE 3 BukopuctaHHaMm
iHoouiaHiH-3eneHoro  (ICG)-6apBHMKA Ta nanapocko-
niyHOi kamepu B OGNM3bKOMY iH(ppayepBOHOMY pPEXUMI
(near-infared region, NIR) y nauieHTOK 3 OXMPIHHAM
OnNsi NOKpaLLeHHs pe3ynbraTiB Nnpoueaypu.

MATEPIAAU TA METOAU AOCAIAXXEHHA

MpoBeneHO peTpoCneKkTMBHE KOropTHE AOCHIOKEHHS
Ha 6asi riHekonoriyHoro BiadineHHss BaratonpodinbHOro
MeanyHoro ueHTpy OAecbKoro HauioHanbHOro meauud-
Horo yHiBepcuteTy B nepiog 2018-2025 pp., y ke 6yno
BkntoyeHo 80 nauieHToKk 3 PE HM3bKOro Ta MPOMIXKHOIMO
pusmkiB meTtactadyBaHHs (FIGO cragii IA-IIA). MauieHT-
kam Oyno nNpoOBEeAEeHO nanapoCKOMiYHy FiCTepeKToMito
3 OinatepanbHO canbniHrOOOPEKTOMIED Ta MapKy-
BaHHAM CJ1B 3a gonomorot iHTpauepBikanbHOI iH ekuil
po3uunHy ICG.

have a two- to fourfold higher risk of developing EC.
This association is primarily explained by increased
peripheral conversion of androgens to estrogens
within adipose tissue, leading to prolonged estrogenic
stimulation of the endometrium and promoting hyper-
plastic and neoplastic changes [3]. Given the high
prevalence of obesity among patients with EC, under-
standing its impact on surgical outcomes is of particular
clinical importance. According to generally accepted
standards, surgical treatment of EC is the primary
approach and includes hysterectomy with bilateral
salpingo-oophorectomy combined (in cases of moderate
and high risk) with systemic pelvic lymphadenec-
tomy (PLE) or sentinel lymph node biopsy (SLNB) [4].
According to recent studies, in the early stages of the
disease, performing PLE does not demonstrate a signi-
ficant improvement in oncological outcomes, particularly
overall survival and progression-free survival. However,
this procedure is associated with an increased incidence
of intraoperative, early, and late postoperative complica-
tions; longer surgery duration; blood loss; longer reha-
bilitation time; and higher financial costs [5, 6].
According to current NCCN, ESGO, and ESMO
guidelines, SLNB is the preferred staging approach
for patients with early-stage EC [7, 8]. Despite its wide-
spread implementation in clinical practice, the effect of
obesity on SLNB performance remains controversial.
Published studies have reported inconsistent findings:
while several authors describe reduced sentinel lymph
node (SLN) detection rates in patients with elevated BMI,
others have found no significant differences compared
with patients with normal BMI [9, 10, 11, 12]. The conflic-
ting nature of these results indicates the need for
further study of the impact of elevated BMI on the
effectiveness of SLN mapping.

Current evidence remains inconsistent regarding
the influence of obesity on the effectiveness of SLNB
in patients with EC. Further studies are needed to
clarify this relationship and to optimize surgical manage-
ment in this patient population.

Objective — to evaluate SLN detection in patients
with  early-stage EC using indocyanine green
(ICG)-guided near-infrared (NIR) fluorescence laparo-
scopy, with particular emphasis on obese patients,
in order to optimize procedural outcomes.

MATERIALS AND METHODS

A retrospective cohort study was conducted at
the Department of Gynecology, Multidisciplinary
Medical Center, Odesa National Medical University,
between 2018 and 2025. The study included 80 patients
with low- and intermediate-risk EC (FIGO stages IA-IIA)
who underwent laparoscopic hysterectomy  with
bilateral salpingo-oophorectomy and SLN mapping
following intracervical injection of ICG.
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MauieHTOK Gyno po3noaineHo Ha ABi rpynu:

1) n=30, 6e3 oxupiHHsa, IMT <30;

2) n=50, 3 oxupiHHAM, IMT= 30.

Byno 3gilicHeHo 36ip KNiHIYHUX, ricTONaTONOMNYHMX
Ta iHTpaonepauinHux gaHux. KniHivHi XapakTepucTukm
XBOpUX Bkntoyanu: Bik, IMT, cynyTHi 3axBOprOoBaHHSA
(uykpoBuii piabet, apTepianbHa rinepreHsis Ta iHWe).
Posnogin nauieHtok 3a IMT 3giicHioBanu BianoBigHO
[o knacudikauii BcecBiTHbOI opraHisauii 0XopoHu 340-
por’ss (BOO3). [ns 06’€KTUBHOI OLiHKM CynyTHLOI NaTo-
norii BUKOpUCTOBYBanach krnacudikauis ¢isu4Horo crta-
Tycy AMepuKaHCbKOro ToBapucTBa aHecTtesionoris (ASA),
ska [03BoOnsie CTpaTUdikyBaTM PU3MKM 3anexHo Bif
3aranbHOro craHy xBopoi. BuBuyanu cTyniHb Audepe-
LiloBaHHA MyXMWHW, CTagilo NyXMUMHHOrO npouecy Ta
pesynstatn SLNB, ski knacudikyBanucb $IK NO3UTMBHI
(HasiBHICTb MakpometacTasiB, MikpomeTacTas3ie abo
isonboBaHMx nyxnuHHUX knituH (IMNK)) Ta HeraTusHi.
OujiHioBanMcb TpuBanicTe OMNEepaTMBHOINO BTPY4YaHHS,
ocobnuBocTi Bidyanisauii Ta igeHTudikauii CIB. Jogat-
KOBO BpaxoBYyBanuCb TEXHiYHi CKMagHOCTi, MOB’A3aHi
3 OXUPIHHSAM, 30KpeMa HeoOXidHICTb BMKOHAHHSA goAdaT-
KOBMX eTanis Ans nokpaleHHs Yactotu BusisneHHs CJ1B.
Knacudikauia rpyn pusuky nyxmnvH npoBogmnacb Ha oc-
HOBI MPOrHOCTUYHOIO PU3WKY BIAMOBIAHO OO PEKOMEH-
Jauin €Bponencbkoro ToBapuCTBa riHEKOMNOriYHOI OHKO-
norii/€Bponencbkoro ToBapucTea pagiauiviHoi Tepanii Ta
oHkonorii/€sponericbkoro ToBapuctaa naronorii (ESMO-
ESGO-ESP) 2022 poky [6]. OuiHky cTagii nyXnmHHOro
npouecy 3AiicHoBanu 3rigHO 3 MDKHApOA4HOW Knacu-
dikauieto ctagin PE, 3anponoHoBaHot International
Federation of Gynecology and Obstetrics (FIGO) [13].
Ouivka CJIB nposogunacs BianoBigHO OO MPOTOKOMY
ynbTpacTagiloBaHHs, WO nepenbadae BUKOHaHHS ce-
piiHMX 3pi3iB ANA BUSIBNEHHA Makpo-, MikpomeTtacTa-
3iB Ta IMK [14].

Eranun SLNB Bkntovanu:

1) npurotyBaHHsi po3yuHy. Mopowok (ICG, VERDYE®,
25 w™r) possogutbCs B 5 MmN cTepunbHOi BOAW Ans
iH’eKUi aNsa oTpMMaHHs KoHUeHTpauii 1,25 mr/mn;

2) BBefeHHs H6apBHUKa. IHekuis BUKOHYeTbCS Gesno-
cepegHbO B ymMOBax ornepauiiHoi nig 3aranbHUM Hap-
ko3om: no 1 mn (0,5 mn nigcnusoso Ta 0,5 mn cTpoMarnbHO)
y HYOTUPM KBaApaHTK Wwnikn matkm (1, 5, 7 Ta 11 ymMOBHOI
rOAVHHWUKOBOI CTPIfKN);

3) nanapockoniyHMn JOCTYN: HaknagaeTbCsi NMHEBMO-
NepuToHeyM, BUKOHYETbCS CTaHOAPTHWA NanapocKo-
NiYHMN BXi4 Y YepeBHY MOPOXHUHY, pEeBi3is oOpraHis
YepeBHOI MOPOXKHUHW;

4) nepBuHHa Bidyani3auis 4yepe3 15-25 xB. (tabn. 3)
nicns iH'ekuii 3QiACHIOETbCA OLUiHKa 3abapBneHHs niM-
datnyHmx npotokis Ta CJIB y NIR-pexumi. ¥ yactnHu
nauvieHToK JIB ineHTUikyoTbCA TpaHcnepuTo-
HeanbHOo. [lpu BigcyTHOCTI 3abapBreHHsi 3acTOCOBY-
€TbCA [0OaTKOBUIA eTan — YacTKoBa 3a04epeBMHHA
aucekuist;

5) napuianbHa Aucekuiss 3a04epeBUMHHOr0 NPOCTOpY
(3anpornoHoBaHa TexHika). BUKOHYyETbCSA po3ciyeHHs1 ove-
PEBUHM Ta BIiOKPUTTS PETPOMNEPUTOHEANbHOIO MPOCTOPY
LUASIXOM FOCTPOi AncekLii y TunoBmx nokaniszadisx CJ1B:
30BHILLHA, BHYTPIWWHA Ta 3aranbHa iniakanbHi OiNsHKY,
npecakparbHa AinsHka Ta obTypaTopHa siMKa;

Patients were stratified into
according to BMI:

1) a non-obese group (n = 30; BMI <30 kg/m?);

2) an obese group (n = 50; BMI 230 kg/m?).

Clinical, histopathological, and intraoperative data
were collected. Baseline clinical characteristics included
age, BMI, and comorbidities, such as diabetes mellitus
and hypertension. BMI categories were defined accor-
ding to the World Health Organization (WHO) classifica-
tion. Comorbidity burden was assessed using the
American Society of Anesthesiologists (ASA) Physical
Status Classification System, which was used to stratify
patients according to their overall preoperative condition.
Histological tumor grade, FIGO stage, and SLNB fin-
dings were analyzed. SLNB results were classified
as positive (presence of macrometastases, micro-
metastases, or isolated tumor cells (ITCs) or negative.
Operative time, as well as the characteristics of SLN
visualization and detection, were also evaluated.
Tumors were assigned to prognostic risk groups accor-
ding to the 2022 recommendations of the European
Society of Gynaecological Oncology (ESGO), the Euro-
pean Society for Radiotherapy and Oncology (ESTRO),
and the European Society of Pathology (ESP) [6].
Tumor staging was performed according to the interna-
tional EC staging classification proposed by the Inter-
national Federation of Gynecology and Obstetrics
(FIGO) [13]. SLN evaluation was performed in
accordance with the ultrastaging protocol, which invol-
ves serial sections to detect macro- and micrometa-
stases and ITC [14].

two groups

The SLNB procedure consisted of the following
steps:

1) ICG preparation: VERDYE® (25 mg) was reconsti-
tuted with 5 mL of sterile water for injection to obtain
a final concentration of 1.25 mg/mL;

2) ICG injection: Following induction of general
anesthesia, 1 mL of ICG solution was injected into each
of the four cervical quadrants (at the 1, 5, 7, and 11 o’clock
positions), with 0.5 mL administered submucosally
and 0.5 mL into the cervical stroma;

3) Laparoscopic access: Pneumoperitoneum was
established, followed by standard laparoscopic entry
into the abdominal cavity and systematic inspection
of the abdominal organs;

4) Initial fluorescence assessment: SLN mapping
was evaluated 15-25 minutes after ICG injection (Table 3)
using the NIR mode. In some patients, SLNs were
visualized transperitoneally before retroperitoneal
dissection. If no contrast enhancement is observed,
an additional step is performed: partial retroperitoneal
dissection;

5) partial dissection of the retroperitoneal space
(proposed technique). The peritoneum is incised and
the retroperitoneal space is opened via sharp dissection
at typical SLN locations: the external, internal, and
common iliac regions; the presacral region and the
obturator fossa;
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6) BTOpWHHa Bidyanisauis. [licns po3kpuTTa 3aode-
PEBUHHOIO NPOCTOpPY NOBTOPHO akTuBYeTbCs NIR-pexum
Ta 30INCHIOETBCA PEBI3iA 3a3Ha4YeHUX AOINSAHOK 3 igeH-
Tndikauieto CJ1B;

7) mapkyBaHHA Ta BuaaneHHsa CJ1B. Buasneni CJIB
BNOANATLCA OKPEMO, i3 3a3HAYEHHAM iX TonorpadivHoi
nokanisauii. KoxHui MakponpenapaT noMillaeTbes
B iHOMBIAyanbHUA NPOMapPKOBaHUIN KOHTENHEP;

8) eBakyauis wmartepiany. Buganeni CJIB Bunyva-
I0TbCA 4epe3 MixBy B OKpeMUX KOHTeWHepax mnicns
30iICHEHHS eTany ricTepekToMii.

Bci onepaTuBHi BTpy4YaHHsi B Mexax AOCHigKEeHHS
BWKOHYBanMcb OAHMM OOCBIiAYEHWUM Xipyprom BignoBigHO1
kBanidgikauii i3 [OOTPMMaHHSAM Cy4acHUX MPOTOKONIB
SLNB, wo fo3Bonsie MiHiMidyBaTu MidkonepaTopHy Bapia-
GenbHICTb, YHithikyBaTU XipypriyHy TEXHIKY Ta BUKMHOYUTH
BMMUB KPMBOT HAaBYaHHSA Ha pe3ynbTaTi LOCHIIKEHHS.

CTaTUCTUYHMIA aHani3 NpOBOAMBCA 3 ypaxyBaHHSM
XxapakTepy 3MiHHUX. KarteropianbHi gaHi onucyeanucs
y Burnsagi abconoTHux uyucen Ta BigcoTkiB (%); ons
NOPIBHAHHA MiXX rpynamMu 3acTOCOBYBanu yx2-Kputepii
abo TouHui TecT Piwepa. KinbkicHi NnokasHuKK HaBeaeHi
K CcepefHE 3Ha4YeHHs + CcTaHgapTHeE BiOXWUIEHHS
(cepegHe + SD); onsa aHanidy BigMIHHOCTEW MiX rpy-
namu BUKOpMCTOBYyBanu [BoBubGipkoBuiA t-TecT. PiBeHb
CTaTUCTUYHOI 3HauylocTi npunmascs npu p < 0,05.
Y pasi HeobxigHocTi pospaxoByBanu 95% poBipui
iHTepsanu (95% Al).

PE3YABTATU

CepegHin BiK MNauieHTOK Yy [ABOX rpynax iCTOTHO
He BiOpI3HABCH, WO CBiAYNTL NPO iXHIO MOPIBHAHHICTb
3a BikOBUMMW nokasHmkamu. BogHodac y rpyni 3 IMT= 30
YyacTka XBOPUX 3 CYNyTHbOK MaTorforield Ta BULLMM
knacom ASA 6yna 3HadHO 6inbLuoto, wWo Bigobpaxae
coMaTu4Hy OBTSAXEHICTb AaHoi KoropTun xBopux. Ansa na-
LiEHTOK Ui€l rpynM xapakTepHa AoctosipHa Oinblia
TpMBanicTb onepaTMBHOMO BTPyYaHHs. MIMoBipHO, Le 3y-
MOBIEHO TEXHIYHUMU OCOBNMBOCTSAMM, 30KpPEMa: NOTOB-
LLEHHAM >KMPOBOI KNITKOBUHW, YTPYAHEHWM [OCTYNoM
Ta HeOoOXiaHICTIO AOAAaTKOBUX MaHinNynaLii.

MokasHukn rpapadii Ta cragii He BigpisHanucs, WO
BKa3ye Ha 3iCTaBMIOBaHIiCTb rpyn 3a OHKOMOriYHUMMU
xapaktepuctukamu. Kpim Toro, vacrtota nonepegHix
onepatuMBHUX BTpydaHb Byna nogibHoto B 06ox rpynax,
WO CBiAYUTbL MpPO IXHIO 3aranbHy KIiHiYHY OJHOPIA-
HicTb (Tabn. 1).

OTpumaHi pesynstaty cBigyaTb, LWO NiABULLEHUIA
IMT acouiloeTbCa  3i  3HMXKEHHAM 4acToTU  YCiLUHON
(sokpema GinatepanbHoi) getekuii CIIB. Y rpyni naui-
E€HTOK 3 OXMPIHHAM uYacTilwe Big3Hayanacb MoBHa Bid-
CYTHICTb KapTyBaHHS, LU0 Y3ro4XKyeTbCa 3 4aHUMU HU3KU
JocnigxeHb, $Ki  AEMOHCTPYHOTb HEraTMBHUA BNNUB
OXWpiHHA Ha Bidyanisauito CIIB [23, 24]. BopgHouac,
BapTO 3a3Ha4yuTW, LWO TriCTONATOMOrYHI pesynsraTu
y [ocnigXyBaHWUX rpynax AOCTOBIPHO He BigpisHANUCS:
MakpoMmeTacTasiB He BWSBIEHO, a YactoTa MikpomeTa-
CTasiB 3anuwanacb HU3bKOIO Ta  3iCTaBrloBaHOM.
Lle cBiguMTb npo Te, WO, NOMPW TEXHiYHi TPyAHOLL
npu suseneHHi ClNB y nauieHToK 3 0XMPiHHAM, AiarHoc-
TWYHA LiHHICTb Gioncii 3anuwaeTbca BUCOKO, a obme-
XKEHHS1 CTOCYIOTbCS MEepeBaxHO eTany iHTpaonepa-
LinHoi ineHTudikadii (tabn. 2).

6) secondary visualization. After opening the retro-
peritoneal space, the NIR region is reactivated, and
the specified areas are examined to identify SLNs;

7) marking and removal of SLNs. Detected SLNs
are removed separately, with their topographic loca-
tion noted. Each specimen is placed in an individual
labeled container;

8) removal of material. The removed SLNs are
extracted through the vagina in separate containers
after completion of the hysterectomy.

All procedures were performed by a single surgeon
with extensive experience in SLNB, following current
clinical protocols. This approach minimized inter-
surgeon variability, ensured a standardized surgical
technique, and eliminated the potential influence of the
surgical learning curve on the study outcomes.

Statistical analyses were performed according to
the type of data. Categorical variables are presented
as frequencies and percentages and were compared
using the x2 test or Fisher’s exact test, as appropriate.
Continuous variables are presented as mean * stan-
dard deviation (SD) and were compared using the
independent-samples t-test. A two-sided p value of
<0.05 was considered statistically significant. When
appropriate, 95% confidence intervals (95% Cls)
were calculated.

RESULTS

The mean age of the patients in the two groups
did not differ significantly, indicating that they were
comparable in terms of age. At the same time, in the
group with a BMI 2 30, the proportion of patients with
comorbidities and a higher ASA class was significantly
higher, reflecting the greater somatic burden of this
patient cohort. Patients in this group were characte-
rized by a statistically significantly longer duration of
surgery. This is likely due to technical factors, including
thickened adipose tissue, difficult access, and the need
for additional maneuvers.

Tumor grade and FIGO stage were comparable
between the two groups, confirming similar baseline
oncological characteristics. Likewise, the frequency
of previous surgical procedures did not differ signifi-
cantly, indicating comparable clinical characteristics
of the study population (Table 1).

Obesity was associated with a lower SLN detec-
tion rate, particularly with respect to bilateral mapping.
Complete mapping failure occurred more frequently in
obese patients, consistent with previous studies repor-
ting impaired SLN detection in this population [23, 24].
Histopathological findings were comparable between
the groups: no macrometastases were identified, while
micrometastases were infrequent and showed no signi-
ficant between-group differences. These findings suggest
that, despite the technical challenges of SLN mapping
in obese patients, the diagnostic performance of SLNB
remains high, with the main limitations related to intra-
operative SLN identification rather than pathological
assessment (Table 2).

OpuwuriHanbHi 4oCnigpKeHHSs

229

Original research



YKpaiHCbKWI pafionorivyHniA Ta OHKOMNOTiYHWA >xypHar. 2026. T. 34. Ne 2. C. 225-239
Ukrainian journal of radiology and oncology. 2026;34(2):225-239

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

Ta6nuus 1. Xapaktepuctuka nadieHTok (n=80)
Table 1. Patient Characteristics (n=80)

IMT/ BMI, < 30 | IMT/ BMI, = 30 sHaue Bigkopur. BLL
- -3HaYEeHHS
Xapaktepuctuka / Characteristic n=30 n=50 P p-value 95% 111 / 95% Cl
n (%) n (%)
Bik, poku (cepeaHe + SD) / Age, years (mean + SD) 55,5+10,3 55,5+9,8 - -
CynyTHi naronorii / Comorbid conditions
Tak / yes 12 (39,8) 40 (80,6) < 0,001 6,00 (2,19-16,42)
Hi/ no 18 (60,2) 10 (19,4)
Knacudikauis cismyHoro cratycy nauieHta 3a ASA / ASA physical status
0,025 —
1 8 (27,6) 5(10,2) - -
2 18 (59,5) 26 (52,1) - -
3 4(12,9) 19 (38,0) 0,022 3,98 (1,20-13,20)
I'Iongpe,u,ﬂi iHTpaa6,u,o_MiHaan_i XipypridHi BTpyYaHHsi 5 (15,5) 7(14.9) 1,00 0,93 (0,27-3,19)
Previous intra-abdominal surgical procedures
CrtyniHb andepeHuitoBaHHA nyxnuHu / Grading
0,074 —
1-2 21 (71,3) 44 (87,8) - -
3 9 (28,7) 6(12,2) 0,074 0,32 (0,10-1,01)
CrapiroBaHHs 3a FIGO/ FIGO staging
0,815 —
1A 15 (46,1) 25 (50,3) — —
1B 10 (35,2) 19 (37,6) - —
IIA 5(18,7) 6(12,1) - —
Knacudikauis 3a nporHoctuuHum pusukom / Classification based on prognostic risk
0,816 -
Husbkni / low 1(37,9) 20 (40,6) - -
MpomixHwui / intermediate 9 (62,1) 30 (59,4)
Hac onepaTyBHOIO BTPYYaHHs, (cepegHe + SD) A=195
time of surgery, (Mean +SD) 88,5+ 8,76 108,0 + 11,61 < 0,001 (95% [l 14’5’3_24’1)
nanapockonis+BbCJB / laparoscopy+SLNB

lMpumimku:

OR - BigHowweHHs waHciB ansa IMT = 30 nopiBHsHO 3 IMT < 30;

95% [l — poBipuunn iHTepBan;

p-value po3paxoBaHo 3a kpuTepiem diepa (2x2) abo t-Tectom (AN 4acy onepadii).

Notes:
OR - odds ratio for BMI = 30 compared with BMI < 30;
95% CI — confidence interval;

p-value calculated using Fisher’s exact test (2x2) or the t-test (for duration of surgery).

Y pasi BigcyTHOCTi abo ogHobi4yHoro BusieneHHs CI1B
BMKOHyBanu ABobiyHy abo opgHobiuny CTIE. Y rpyni
3 IMT < 30 Taka npoueaypa 6yna nposegeHa y 7 sunag-
kax (3 12), wo crtaHoButb 60,0% Big 3aranbHOI Kinb-
KOCTi XBOpMX 3 HeBdanum abo ogHOGIYHUM KapTy-
BaHHAM. Y rpyni 3 IMT = 30 CTJIE BukoHaHO 7 nauieHTkam
3 25 (30,0%), y skmx cnocrtepiranocs 4acTtkoBe abo
BiacyTHe BuaBneHHa CJ1B. MeHwa uvactoTta uiei npo-
uenypu Gyna 3ymoBreHa ripwmmm nokasHukamm 3aranb-
HOro i3n4yHOro CTaHy XBOpPWMX Ta NiABULLEHWM onepa-
LiHAM PU3UKOM.

Y rpyni nauieHtok 3 nigsuwerHum IMT, 25 xBopum
Ooyno BukoHaHo npoueaypy SLNB i3 3acTtocyBaHHAM
MoAMpikOBaHOI TEeXHiKM 3 napuianbHOK AUCEKUiEto
oyepeBuHU. 3aCTOCyBaHHSA LbOro nigxogy [AO03BOMMIIO
NiABULLMTM YacTOTy 3arafnibHOro YCMilHOro KapTyBaHHA
CINnB 3 56,0% (14/25) po 72,0% (18/25), wo signosigae
abconioTHOMY NpupoCcTy Ha 16 BiACOTKOBMX MYHKTIB
(RR 1,29; OR 2,02; p=0,30). Xo4a pi3Huua He gocsrna
CTaTUCTMYHOI 3HAYyLLOCTi 4epe3 obOMexeHuh po3mip
niarpyny, BOHa Mae KriHiYHY BaroMicTb Ta nigTBEpA-
XKye edeKTUBHICTb MOAMMIKOBaHOI TexHikm y naui-
EHTOK 3 OXMPIHHAM.

In cases of unsuccessful or unilateral SLN map-
ping, unilateral or bilateral systematic PLE was
performed, depending on the mapping results. In the BMI
< 30 kg/m? group, this procedure was carried out in 7
of 12 patients (60.0%) with unsuccessful or unilateral
mapping. In the BMI =30 kg/m? group, systematic PLE
was performed in 7 of 25 patients (28.0%) with incomp-
lete or failed SLN mapping. The lower utilization of
this procedure in obese patients reflected their poorer
overall physical status and higher operative risk.

In addition, 25 patients in the BMI 230 kg/m? group
underwen SLNB using a modified technique involving
partial  retroperitoneal dissection. This approach
increased the overall SLN mapping success rate
from 56.0% (14/25) to 72.0% (18/25), representing
an absolute improvement of 16 percentage points
(RR 1.29; OR 2.02; p = 0.30). Although the difference
did not reach statistical significance because of the
limited sample size, the observed improvement was
clinically relevant and supports the potential benefit
of the modified technique in obese patients.
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Ta6nuus 2. CTtaH CTOPOXOBYMX NiMpaTUYHMX By3niB
Table 2. Status of sentinel lymph nodes

Failed SLN mapping

IMT/ BMI < 30 | IMT/ BMI = 30
Lo _ _ p (Piwepa) / BLU (95% Al)
3miHHi/variables n=30 n=50 o (Fisher) / OR (95% Cl)
n (%) n (%)
BinatepanbHe BusiBneHHs ClB p = 0,488; B = 1,50 (95% Al 0,60-3,75)
bilateral SLN detection 18 (60,2) 25(50.5) | ;- 0488 OR = 1,50 (95% Cl 0.60-3.75)
MoHonatepanbHe BusisrieHHs CJ1B 9 (29,5) 7 (14,0) p = 0,094; BLlU = 2,63 (95% Al 0,83-8,33)
unilateral SLN detection ’ ’ p = 0.094; OR = 2.63 (95% CI 0,83-8,33)
. . - . = 0, -

BigcyTHicTb BusiBneHHs CJ1B 3(10,3) 18 (35,5) p =0,017; BLW = 0,20 (95% Al 0,05-0,74)

p =0,017; OR = 0,20 (95% CI 0,05-0,74)

TNokanisauii CI1B / SLB Locations

30BHilLHs 3ayxBUHHa AinsHka / External iliac 9(33,4) 11 (34,3) -
BHyTpiwHaA 3gyxBuHHa ginsaHka / Internal iliac 7 (25,9) 9 (28,3) -
BaranbHa 3gyxBuHHa ginsiHka / Common iliac 8 (29,6) 7 (21,8) -
MpecakpanbHa BnagmHa / Sacral 2(7,4) 3(9,3) -
O6TypatopHa ainsiHka / Obturator fossa 1(3,7) 2(6,3) -

licronatonoriuHi pesynstatu CIIB
Histopathological results of SLB

HeraTtuBHi / Negative

HeratusHi / Negative |

25 (92,5)

[ 31968

MosuTtueHi / Positive

. . 0 p = 0,59; BLU = 2,46 (95% [ 0,21-28,4)
MikpomeTacTtasu / Micrometastases 2 (5,0) 1(3%) b = 059 OR = 2.46 (95% Cl 0,21-28.4)
MakpometacTasu / Macrometastases -

IMK/ITC —

AHania 4acoBuMx napamMmeTpiB  ekcrno3uuii  npwm Analysis of the exposure time during SLNB showed
BMKoHaHHI SLNB nokasaB, wo ontumanbHuii nepiog that the mean time required for SLN visualization
ans  Bisyanisauii Ta BupganeHHs CJIB  HactynaB and removal was 25.8 + 7.7 minutes in patients with
y cepegHboMmy uJepe3 258177 xB. y nauieHtok a BMI <30 kg/m? and 24.9 + 5.9 minutes in those with

3 IMT < 30 Ta 4yepes 24,9+5,9 xB. y naujieHtok 3 IMT = 30
(p = 0,62), Wo cBigYMTb NPO HE3aneXHICTb onTUMarib-
Horo BikHa Big IMT. Y GinblwocTi BMNagkiB Hankpalia
dnyopecueHuisa crnocTepiranacb y npomixky 15-25 xB.
(60,0% vy rpyni IMT < 30 Ta 58,0% y rpyni 3 IMT =30).
Lle iHTepBan MoxHa po3rnsgatv sik Hanbinblw cTa-
binbHe «BikHO ekcrno3wuuii», ske 3abesnedyye uiTke
dnyopecueHTHe 300paxeHHss 6e3 HagMipHOro nowm-
PEHHA curHany Ha gucTanbHi NiMdaTUyHi KONEKTopu.
Y rpyni 3 OXMpiHHAM YacTiwe ikcyBanu 3MilLeHHs Niky
Bizyanisauii B iHTepBan 26-35 xB. (40,0% npotu 25,0%),
X04a UA pisHWUA He [ocsArna CTaTUCTUYHOI  3Hady-
wocTi (p=0,24). I7IMOBipHo, Lie NOB’A3aHO 3 MOBINbHILLNM
NiMPOTOKOM Y KMPOBI TKaHWHI Ta BiNbLUOK BiACTaHHIO,
Ky Mae nogonatu GapsHuk o CIIB. Y nauieHTok 3
Bucokum IMT y 3a3HayeHM yacoBui iHTepBan crnocTe-
piraeTbCA MEHLU iIHTEHCUBHUIA (PryOpeCUEHTHUA curHan,
Wo Moxe O0OrpyHTyBaTM [OUINbHICTE 3acTocyBaHHA
[00AaTKOBMX TEXHIYHUX NPUMOMIB Mig Yac onepaTtuBHOIO
BTPYYaHHS, 30KpemMa napuianbHOT AUCEKLiT O4epeEBUHN.

BogHouac, y uiv rpyni pigwe peectpysanu HagMipHO
nisHo cprnyopecueHuito (36—45 xB. — 2,0% npotn 15,0%),
Wo Moxe BigobpaxaTu BTpaTy iHTEHCUMBHOCTI cuUrHany
npv HagMipHi TOBLUMHI TKaHWHK (Tabn. 3).

a BMI 230 kg/m? (p = 0.62), indicating that the optimal
exposure interval was independent of BMI. In most
cases, the strongest fluorescence signal was observed
within 15-25 minutes (60.0% in the BMI <30 kg/m? group
and 58.0% in the BMI 230 kg/m? group). This interval
can therefore be considered the most stable exposure
window, providing clear fluorescence without excessive
signal spread to distal lymphatic collectors. In obese
patients, peak fluorescence was more frequently
observed during the 26-35-minute interval (40.0% vs.
25.0%), although the difference was not statistically
significant (p = 0.24). This is likely due to slower lymph
flow in adipose tissue and the greater distance the
dye must travel to reach the SLN. In patients with
a high BMI, a less intense fluorescent signal is observed
during this time interval, which may justify the use
of additional technical maneuvers during surgery,
in particular partial peritoneal dissection.

Late fluorescence (36—45 minutes) was observed
less frequently in the BMI 230 kg/m2 group than in the
BMI <30 kg/m? group (2.0% vs. 15.0%). This finding
may reflect reduced fluorescence signal intensity caused
by increased tissue thickness (Table 3).
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Ta6nuus 3. Yacosi napametpu ekcnoauuii npy SLNB (n=59)
Table 3. Exposure time parameters for SLNB (n=59)

Yac ekcnosuii (xB.) IMT / BMI< 30 IMT / BMI 2 30 pP-3HaYeHHs! Bigkopwur. BLU

Exposure time (min.) n=27 n=32 p-value (95% Ll) / (95% Cl)
15-25 xB./min., n (%) 16 (60,0) 18 (58,0) 0,82 1,13 (0,40-3,18)
26-35 xB./min., n (%) 7 (25,0) 13 (40,0) 0,24 -
36—45 xB./min., n (%) 4 (15,0) 1(2,0) 0,16 -
CepepgHit yac ekcnoauii, XxB. (cepeaHe + SD) _
Mean exposure time, min. (Mean + SD) 25,8£7,7 24,945,9 0.62

OBrOBOPEHHA DISCUSSION

Y naudieHtok 3 niguweHnm IMT nutaHHa Bubopy
TaKTUKN  XipypriYHOro nikyBaHHs HabyBae 0cobnvBoi
cknagHocTi. 3rigHo 3 pekomeHgauismm NCCN (Natio-
nal Comprehensive Cancer Network), kaptyBanHa CJIB
MOXe po3rnagaTncs Ans nauieHTok 3 O4eBUOHMM 3aXBO-
ptoBaHHAM, OBMEXEHNM MaTKolo; i Moxe ByTn HanbinbL
OOUINbHMM ANS MauieHTOK 3 HU3bKUM Ta MPOMIXKHUM
PU3MKOM MeTacTasyBaHHS | TUX, XTO HE MOXe NnepeHecTn
noBHy nimdgageHekTomito. Cepen nauieHTiB BUCOKOroO
pU3nKy Us npouegypa po3rnsAacTbCa K MoTeHUiiHa
anerepHatmea CTJIE [6, 15]. CtaH JIB € ocHOBHWUM npor-
HOCTMYHUM HaKTOPOM i KpuTepieM af’loBaHTHOI Tepanii
npu PE. CJIB — ue nepwwun JIB y perioHapHomy nimda-
TU4HOMY GaceniHi, Yyepes akui BiabOyBaeTbCS BIATIK MiM-
du BiA NEPBMHHOI NYXMUHW, OTXKE B MepLly Yepry BiH
BUSBNAETLCA YPAXKEHUM PaKoBUMU KNiTUHAMM, MiABULLY-
€TbCA BUABMEHHs MikpomeTtacTasiB Ta IMNK. SLNB Hagae
KPUTUYHO Baxnuey iHOPMaLil0 nNpo MeTacTaTuyHe
nowmpeHHs, MiHimizytoumn notpeby B CTJIE [16].

BusBneHHa meTactasiB Hu3bkoro ob’emy notpebye
npoBefeHHs ynetpactagitoaHHa CI1B. Lle poswwupeHe
ricTonoriyHe [AOCNIMXEHHs, Wo nepenbadyae cepiviHi
3pian 3 abo 6e3 BUKOPWUCTAHHSA iIMYHOrCTOXIMIYHOIO
pocnigkeHHs (IFXO) 3 MeTol BUABNEHHA MikpoMeTa-
ctasiB Ta IlNK, aki yacto 3anuwalTbCA HENoMiYeHUMM
npuv cTaHAapTHIN 06pobui Ta 3abapBneHHi reMaToKCUriH-
eo3nHOM. Takui nigxia 3Ha4yHO NiABULLYE YYTNUBICTb
[iarHOCTMKN, BUSABNEHHS METACTasiB HU3bKOrO 06’emy,
o MOXe 3MiHUTK CTagilo i aganTyBaTu pekomeHaadii
woano ap’toBaHTHOI Tepanii. Xoya IMK noBuHHI ByTn
YiTKO BKasaHi B Ornsadi naTonoriyHoro marepiany, ix 3Ha-
YEHHS LWe He O0BedeHOo, Ta TpMBalTb AUCKYCIT LWoao
MeHemkmeHTy [17]. TpoTe, Ha cborogHi He icHye YHidi-
KOBaHOr0 MiXXHapOOHOro MPOTOKOMY ynbTpacTagitoBaHHS.
Pi3Hi UeHTpM NPONOHYTb BMAcHi NPOTOKOMNM 3 Pi3HO
KiNbKIiCTIO 3pi3iB, iX rMMOWHOI, iHTepBanamu Ta BUKO-
puctanHam IFXO. PekomeHaauii NCCN BM3HaOTh BaXnu-
BiCTb LbOr0 MeTofy, ane nigkpecnoTb NOro BUCOKO-
BapTICHICTb Ta CKNafHiCTb Y BNPOBaAXeHHI, Lo obmexye
Oro NoBCoaHE BUKOPUCTaHHs [5, 18, 19].

OgHvM i3 MOXNUBMX  YMHHWKIB, WO BNNMBae
Ha ycniwHicTb Ta 4vacTtoTy BusBneHHa CJIB, € pocsig
i TexHiYHa nigroToBka xipypra. Lle ocobnuso Baxnunso
Yy MauieHTOK 3 OXMPiIHHAM, Yy sKkux Bidyanisauiga J1B
ycknagHieTbca 6Garatbma akTopamu: MNOTOBLLUEHHAM
NiSLKIPHO-XMPOBOTrO LUapy, 3MiHEHOK aHaToMielo napa-
LepBikanbHOi KMNITKOBUHW, «PO3MUTICTIO» aHATOMIYHUX
OPIEHTUPIB, 3HWKEHUM NIMAOTOKOM, HASBHICTIO CYMYTHIX
3axBOplOBaHb (30Kpema LuykpoBui gdiaber, aprepianb-
Ha rinepTeHsid, IHCYMiIHOPE3NCTEHTHICTb, MeTaboniyHui
CMHOPOM Ta iH.) i 0cOBNMMBOCTAMM NaToreHesy ropMOH-

For patients with obesity, selecting the optimal
surgical strategy remains particularly challenging.
According to the National Comprehensive Cancer Net-
work (NCCN) guidelines, SLN mapping may be consi-
dered in patients with disease apparently confined to the
uterus and is most appropriate for those with low- or
intermediate-risk disease or for patients who are not
suitable candidates for complete PLE. In patients with
high-risk EC, SLNB is regarded as a potential alter-
native to systematic PLE [6, 15]. LN status is the most
important prognostic factor and a key determinant of
adjuvant treatment in EC. As the first lymph node
draining the primary tumor, the SLN is the earliest site
of potential metastatic spread, allowing improved detec-
tion of micrometastases and ITCs. Consequently,
SLNB provides essential information on nodal status
while reducing the need for systematic PLE [16].

Detecting low-volume metastases requires ultra-
staging of the SLN. Ultrastaging is an extended histo-
pathological assessment based on serial sectioning,
with or without immunohistochemical (IHC) staining,
to detect micrometastases and ITCs that may remain
undetected by routine hematoxylin and eosin staining.
This approach improves diagnostic sensitivity for low-
volume metastatic disease, which may influence tumor
staging and subsequent recommendations for adjuvant
therapy. Although the presence of ITCs should be docu-
mented in the pathology report, their clinical signifi-
cance remains uncertain, and the optimal management
strategy is still under discussion [17]. At present, no
internationally accepted ultrastaging protocol has been
established. Different institutions use their own protocols,
which vary in the number and depth of tissue sections,
sectioning intervals, and the use of IHC. Current NCCN
guidelines recognize the value of ultrastaging but also
emphasize its high cost and technical complexity, both
of which limit its widespread implementation [5, 18, 19].

One of the factors that may influence the success
rate of SLN detection is the surgeon’s experience
and technical expertise. This is particularly relevant
in obese patients, in whom SLN visualization is compli-
cated by several factors, including increased sub-
cutaneous adipose tissue thickness, altered anatomy
of the paracervical tissues, obscured anatomical land-
marks, reduced lymphatic flow, the presence of comor-
bidities (such as diabetes mellitus, hypertension, insulin
resistance, and metabolic syndrome), and the patho-
physiological features of hormone-dependent endo-
metrial cancer. In addition, patients with obesity often
exhibit tissue hypoperfusion caused by compression of
blood vessels by adipose tissue [20]. According to our

OpuwuriHanbHi 4oCnigpKeHHSs 232 Original research



YKpaiHCbKWI pafionorivyHniA Ta OHKOMNOTiYHWA >xypHar. 2026. T. 34. Ne 2. C. 225-239
Ukrainian journal of radiology and oncology. 2026;34(2):225-239

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

3anexHoro PE. Y nauieHTok 3 Bucokum IMT vacTto cno-
cTepiraeTbcs rinonepdysis, BHACMIAOK TUCKY >XMPOBOI
TKkaHWHW Ha cyamHm [20]. Kpim Toro, 3a Hawumu cnocTe-
peXeHHAMMW, y Ui KaTeropii XBOpuX 4YacTille crnocTepi-
raeTbCsi HagMipHe 3MilLeHHS KULLIKIBHMKA Y HanpsiMKy
mManoro Tasa, WO [oaatkoBo obmexye onepauiiHe
none Ta noripwye AOCTyn A0 UinboBuX 30H. Lle moxe
3HWXKYBaTU edeKTMBHICTb flanapockonivyHoi Bisyanisauii
Ta CTBOPHOBATU PU3NKN TPABMYBaHHS NMPU OUCEKLT.

3 ornagy Ha nepeniyeHi aHaTOMiYHi Ta TexXHi4Hi
TPyOHOLLi, BWKOHAHHA LUi€i npouegypu Yy nNauieHToK
3 nigeuweHum IMT BuMarae BWCOKOI  XipypridHoi
mMancTepHocTi. OgHUM i3 KMHYOBUX YMHHUKIB YCRILLHOMO
KapTyBaHHS B Ui rpyni € AOCBiA onepyl4oro Xipypra,
KA CMIPUSIE 3HWKEHHIO PU3MKY PO3BUTKY iHTpa- Ta
nicnsaonepauinHnux ycknagHeHb. Beaxaemo, WO oaHUM
i3 pakTopiB, SIKi NO3UTUBHO BNAWHYNWM Ha pe3ynsratu
Halloro AocnimpkeHHsl, 6yno BUKOHaHHS BCiX onepaTuB-
HUX BTpyYaHb OAHMM Xipyprom BignoBigHoi kBanidikauii,
SKWA Mae 3HayHun JocBid Yy  BUKOHaHHi  SLNB.
Lle po3sonuno MiHiMi3yBaTM MiXiHTEpPBEHLUINHY Bapia-
OenbHicTb Ta 3HiBenoBaT edeKT KpUBOI HaBYaHHS
Xipypra, kWi, 3rigHo 3 NiTepaTypHUMW OaHUMU, MOXEe
iCTOTHO BNNMBaTK Ha YacToTy BusiBneHHs CJ1B Ha paHHix
eranax OCBOEHHA MeTOAMKW. Taka YyHidikauisa TexHiku
BMKOHAHHS € MepeBarol AOCMiMKEHHS i cnpusie GinbLu
TOYHIM OUiHUi edeKTMBHOCTI MeTogy came Yy nonynsuii
NauiEHTOK 3 OXWUPIHHAM. BaxnmBiCTb KpWBOI HaB4YaHHS
Xipyprie onuMcaHa B NPOCNEKTUBHOMY  OOCHIAXKEHHI
M. Gedgaudaite et al., y sikomy 3a3Ha4yeHO, WO HeO6-
xigHo 3pobuTu LoHariMeHLwe 30 npouenyp 3 BUKOHAHHSIM
Gioncii CIlIB gns pocarHeHHs ycnilwHocTi ABobivHoro
BusiBneHHss CJIB He meHLe, Hix Ha 75% [21]. B poborTi
K. Tucker et al. cepen cemn xipypris nnato B nokasHu-
Kax ycniwHoro AobiyHoro mapkyBaHHs CJ1B 6yno go-
carHyTo nicna 40 onepaTuBHWUX BTpy4aHb [22]. Lle nig-
TBEPOXKYE BaXIUBICTb CTaH4APTU30BAHOIO HaBYaHHS Ta
OOTPYMaHHS €QMHOTO NPOTOKONY BUKOHaHHs Bioncii CI1B.

Kpim uboro, cnig 3septatv yBary Ha BaXNUBICTb
BM3HAYEHHS1 YacOBUX NapameTpiB €KCrno3uuii npu BUKO-
HaHHi SLNB. Y Bxe onybnikoBaHux HaykoBux poboTax
LUbOMY MUTaHHIO He NpuainsTe 6arato yBaru, ane Ha-
cnpaegi BOHO Mae CyTTeEBE 3HaudeHHs i noTpebye cTaH-
faptmsauii. 3a gaHUMKM  Haworo AOCHIMKEHHA UMM
BikHOM € 15—25 xB. lNMicna 35 xB. nae 3Ha4yHe «PO3MUTTAY
mex CJ1B, cnyopecueHuUis MOxe nepexoautu Ha Apyro-
psaHi/ancTanbHi By3nu (siki He € CTOPOXOBMMU); a BXe
nicna 40 xB. MOXe BUHWKATW BTpaTa dnyopecueHLii,
0co6MnMMBO y nauieHTOK 3 OXMpiHHAM. OTpumaHi AaHi
cBigyaTtb, Wo nigsuweHun IMT cyTTeBo He BMnMBae
Ha CcepedHin 4Yac HacTaHHA ONTUMAasibHOro  «BiKHA»
ana petekuii CIIB, npoTe y naui€eHTOK 3 OXUPIHHAM
yacTile Big3Ha4YaeTbCs MOro 3MiweHHs y Oik OOBLUMX
iHTepBaniB. VIMOBIpHO, Lie NOB’i3aHO 3 aHATOMIYHUMM
ocobnmBocTaAMM Ta BapiabenbHicTio nimdgaTuyHoi Mepe-
Xi, WO BAAMBaKTb Ha WBMAKICTb nowunpeHHsa ICG
i Yac OOCArHeHHs MakcMMarbHOI iIHTEHCUBHOCTI cbryo-
pecueHuii. BogHo4ac oTpuMmaHi pesynstatv cBigyatb,
wo IMT He moxHa po3rnsgatM sIKk CaMOCTIMHWUA YMH-
HWK HeBOarnoro KapTyBaHHS!, OCKiflbkM Ha 4YacoBi xapak-
TEPUCTUKN EeKCMOo3uLii MOXYTb iCTOTHO BMNMBAaTU iHAW-
BioyanbHi aHaToMiyHi ocobnuBocTi nauieHTok. BigTak
BM3HaAYeHHS1 ONTUMarbHUX 4acoBMX NapameTpiB eKcro-
3ULiT Mae BaxnuBe 3Ha4YeHHsA Ona 3abe3neyvyeHHs saKiCHOT
Bidyanisauii Ta nigBULLEHHSI TOYHOCTI AiarHOCTUKN.

observations, excessive displacement of the bowel
into the pelvic cavity is also more common in these
patients, further restricting the operative field and limiting
access to the target anatomical structures. As a result,
laparoscopic visualization may be impaired, increasing
the technical difficulty of the procedure and the risk
of injury during dissection.

Given the anatomical and technical challenges listed
above, performing this procedure in patients with a high
BMI requires a high level of surgical skill. One of the key
factors for successful mapping in this group is the
experience of the operating surgeon, which helps reduce
the risk of intraoperative and postoperative complica-
tions. We believe that one of the factors that positively
influenced the results of our study was that all surgical
procedures were performed by a single, appropriately
qualified surgeon with extensive experience in perfor-
ming SLNB. This approach minimized inter-procedural
variability and reduced the potential impact of the
surgeon’s learning curve, which has been shown to
significantly influence SLN detection rates during the
early stages of adopting the technique. Consequently,
standardization of the surgical technique represents
one of the strengths of the present study and allows
a more accurate evaluation of the effectiveness of
SLNB in obese patients. The importance of the surgical
learning curve was demonstrated in a prospective
study by Gedgaudaite et al., who reported that at
least 30 SLNB procedures were required to achieve
a bilateral SLN detection rate of 75% or higher [21].
Similarly, Tucker et al. found that, among seven surgeons,
the bilateral SLN detection rate reached a plateau
after approximately 40 procedures [22]. These findings
highlight the importance of standardized training and
adherence to a uniform SLNB protocol.

In addition, particular attention should be paid to the
duration of ICG exposure during SLNB. Although this
issue has received limited attention in the published
literature, it is of considerable practical importance
and requires further standardization. According to our
findings, the optimal exposure interval is 15-25 minutes.
Beyond 35 minutes, the margins of the SLN become
less distinct, and fluorescence may spread to secon-
dary (non-sentinel) LNs. After 40 minutes, fluorescence
intensity may decrease, particularly in obese patients.
Our findings also indicate that an elevated BMI does not
significantly affect the mean time to the optimal SLN
detection window; however, obese patients more
frequently exhibited a shift toward longer exposure
intervals. This is likely due to the anatomical charac-
teristics and variability of the lymphatic network, which
influence the rate of ICG spread and the time to reach
maximum fluorescence intensity. At the same time, the
results indicate that BMI cannot be considered an inde-
pendent factor in mapping failure, since the temporal
characteristics of exposure can be significantly influ-
enced by patients’ individual anatomical features.
Therefore, determining the optimal exposure parameters
is crucial for ensuring high-quality visualization and
improving diagnostic accuracy.

Thus, the analysis of exposure time parameters
supports an individualized approach to the timing
of ICG administration based on the patient’s surgical
history. In patients without previous abdominal surgery,
the dye was injected immediately before the laparo-
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OTXe, pesynbTaTM aHanisy 4acoBux napameTpiB
eKkcnosuuii ceigyaTb NPoO AOUINbHICTb iHAMBIQYaNbHOIO
BMOOpPY MOMEHTY BBeEHHsI 6apBHMKa 3anexHo Big one-
paTVBHOrO aHamHe3y nauieHTkn. BBegeHHsi GapBHUMKa
3picHioBanM 6esnocepenHbo nepes nodYaTkom nanapo-
CKOMiYHOro eTany y nauieHTok 6e3 nonepeaHix aboomi-
HanbHUX BTpyYaHb. Y BunNagkax HasBHOCTI onepauin
B aHaMHe3i crno4yaTKky BUMKOHyBanu rnanapocKoniyHuii go-
CTyn i3 noganbLUO pPeBi3iEld YEepeBHOI MOPOXHUHMN.
Takun nigxig 3yMOBNEHUMN TUM, WO AOCTYN OO YepeBHOI
NMOPOXHWHU Yy Li€i KaTeropii nauieHTOK Hepigko € Tex-
HiYHO cknagHiwum i noTpebye OopaTkoBoOro vacy Ans
pO3CiYeHHs1 3nyK. AHanoriyHy TaKTMKy 3acTocoByBanu
i y nauieHTok i3 Bucokum IMT, OCKINbKn OXMPIHHA Takox
MOXE YCKMNafHioBaTU MO4YaTKOBWUIA eTan onepaTuBHOrO
BTPy4YaHHs Ta CTBOPIOBATM pPU3MK BTpaTU oOnTMMarnb-
HOro 4acy ekcnoauuii iHgouiaHiHy 3eneHoro. 3aBasiku
Takui nocnigoBHOCTI Ait BoaBanocst 36epertu onTu-
MarnbHWI iHTepBan ekcrnoauuii 6apBHUKa Ta 3abe3neunTu
KpaLyy Bidyanisauito CI1B y unx rpynax nauieHToK.

€OMHOro KOHCEHCYCY LOAO0 BMNMBY OXUPIHHSA Ha ycC-
niwHicte SLNB nokn He gocarHyTo. 3a agaHumu Dampali
et al. y nauieHTiB 3 OXMPIHHAM CMOCTEpiratoTbCA HUXKYI
NnoKasHWKN ABOGIYMHOrO BUSIBMEHHSI Ta BULL MOKa3HWKM
HeBda4y kapTyBaHHs. YacToTa HeBhay kapTyBaHHA Gyna
NMOMITHO BULLOIO Y nauieHTiB 3 niasuweHum IMT (30,9%)
MopiBHAHO 3 nauieHTamu 6e3 oxupiHHa  (14,0%)
(p=0,099) [23]. HaTtomicTb y gocnigxeHHi Vargiu V. et al.
6yno BcTaHoBneHo, wo IMT € npeguKTopoM HeBaanoro
KapTyBaHHsl. Ha koxHi 5 oguHmup 36inblienHs IMT pusmk
HeBaadi 3poctae B 1,156 pasn, 3i 3HMXKEHHSM 4YacToTu
SIK 3aranbHOro, Tak i ABoGiYHOro BuUsiBneHHs [24]. Taliento
et al. He BMsBMNM cTaTUCTUYHO 3Hauyworo Bnnuey IMT
Ha ycniwHicTe kapTyBaHHs CJIB, npoTe Bik nauieHTOk
Ta HeeHAOMETPIOIgHWUIA FICTOMNOrYHUIA TUM NYXNUHU BUSA-
BUMMCb hakTopamu HeBaanoi npouenypwu [25].

Y peTpocnekTuBHOMY AdocnigxeHHi Mauro J. et al.
nopiBHsaHO ABa o6’emu iH'ekuii ICG- 2 mn Tta 4 mn [26].
BusiBneHo, wo o6’em 2 Mn AOCTaTHIM ANs NauieHToK
3 paHHimu ctagismu PE, Togi sik 4 mn 3abe3nevye BuLly
4YacToTy ABOGIYHOro KapTyBaHHS!, 0COBMMBO NPY OXMPIHHI
Ta mwubokin iHBasii (97,8% npotn 92,4%; p=0,024).
ABTOpPW peKOMeHayHTb 4 MM siKk ONTUManbHU 06’eM
0N NauieHToK 3 HagMIPHOK Macoto Tina.

HasBHi pe3ynbratv pocnifjkeHb He [03BOMsOTh
chopMyBaTU €QUHE YSABIMEHHS LOAO BMMMBY OXUPIHHS
Ta 06’eMy BBegeHoro 6apBHuKa Ha edekTnBHICTL SLNB.
CynepeynuBicTb OTPUMaHUX [OaHUX 3yMOBME Heob-
XigHICTb nofanbluMX CTaHO4apTU30BaHMX AOCHiIAXEHb
i3 ypaxyBaHHSIM KMiHIYHMX, aHaTOMIYHUX Ta TEXHiYHMX
dakTopiB. Ha Hawy Aymky, Ang OOCATHEHHS cTaHaap-
TM3auil LUbOro acnekTty OOUifbHUM € NpOBeAEeHHS Npo-
CNEKTUBHUX OOCNIOKEHb, CMPSIMOBaHUX Ha MOPIBHSHHS
pisHMx o6’eMiB BBeOEHHS Tpacepa Ta iXHbOroO BMMMBY
Ha YacToTy HeBaanoro kapTtysaHHA CJIB. Okpemoi yBaru,
Ha Halw po3cyad, 3acrnyroBye nuUTaHHA iHAMBIQyanisauii
06’emy GapBHuka 3anexHo Big IMT nauieHTok, Wo no-
TEHUINHO MOXe 3HW3WUTW YacTOTy HeBAady Y Uil YncneH-
HiM KNiHIYHIA Nigrpyni. Y HawoMmy 3aknagi Mu OOTpUMYy-
€MOCS1 MpPOTOKONY, 3rigHO 3 SKMM CTaHdapTHa [Josa
ICG cTaHoBUTL 4 M#.

Y Bunagkax iHTpaonepauiiHoi BigcyTHocTi abo
onHobGiyHoro kapTyBaHHs CJIB, moTopHa iH'ekuis ICG
y LUKNIAKY MaTKWM 3HAYHO NOKpaLlye pesynsratu. Tak, y go-
cnigxeHHi Tognon et al. yactota ABOGIYHOrO KapTy-
BaHHA 3pocna 3 73,3% no 94,5%; a B iHWin poboTi —

scopic stage of the procedure. In patients with a history
of abdominal surgery, laparoscopic access was estab-
lished first, followed by exploration of the abdominal
cavity before ICG administration. This approach is due to
the fact that access to the abdominal cavity in this
category of patients is often technically more challenging
and requires additional time to incise adhesions. A similar
strategy was also used in patients with a high BMI,
since obesity can also complicate the initial stage of
surgery and create a risk of missing the optimal expo-
sure time for ICG. Thanks to this sequence of steps,
it was possible to maintain the optimal dye exposure
interval and ensure better visualization of the SLN
in these groups of patients.

No consensus has yet been reached regarding
the impact of obesity on the success of SLNB. According
to Dampali et al.,, obese patients demonstrated lower
bilateral detection rates and higher mapping failure
rates. Mapping failure occurred more frequently in
patients with an elevated BMI (30.9%) than in non-obese
patients (14.0%), although the difference did not reach
statistical significance (p = 0.099) [23]. In contrast,
Vargiu et al. identified BMI as a predictor of mapping
failure. For every 5-unit increase in BMI, the risk of
mapping failure increased by a factor of 1.156, accom-
panied by lower overall and bilateral detection rates [24].
Taliento et al. found no statistically significant associa-
tion between BMI and successful SLN mapping.
However, older age and non-endometrioid histological
tumor type were identified as factors associated with
procedural failure [25]. In a retrospective study,
Mauro et al. compared two ICG injection volumes
(2 mL and 4 mL) [26]. They reported that a 2-mL dose
was sufficient for patients with early-stage endo-
metrial cancer, whereas administration of 4 mL resulted
in a higher bilateral mapping rate, particularly in obese
patients and those with deep myometrial invasion
(97.8% vs. 92.4%; p = 0.024). The authors recommended
a 4-mL injection volume for overweight patients.

The available research findings do not allow for
a unified conclusion regarding the impact of obesity and
the volume of dye administered on the effectiveness
of SLNB. The conflicting nature of the data obtained
highlights the need for further standardized studies
that take into account clinical, anatomical, and technical
factors. In our opinion, achieving standardization in this
area requires prospective studies comparing different
tracer injection volumes and their effect on the rate
of SLN mapping failure. Particular attention should be
paid to tailoring the ICG volume according to patients’
BMI, as this approach may help reduce the mapping
failure rate in this large patient population. At our insti-
tution, the standard protocol includes administration
of 4 mL of ICG.

In cases of unsuccessful intraoperative SLN mapping
or unilateral SLN detection, repeat cervical injection
of ICG has been shown to improve mapping outcomes.
For example, Tognon et al. reported an increase in the
bilateral mapping rate from 73.3% to 94.5%, while
another study demonstrated an improvement from
81.3% to 85.9% in patients with a BMI >30 [27, 28].
These findings suggest that repeat ICG injection
following unsuccessful SLN mapping may improve SLN
detection rates, thereby reducing the need for syste-
matic PLE and its associated complications. Whether
a repeat injection algorithm should be incorporated
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3 81,3% po 85,9% y xsopux 3 IMT >30 [27, 28]. Ui gaHi
cBigyaTb, WO peiH’ekuis GapBHUKa y pasi HeBganoro
kapTtyBaHHs1 CJ1B npuBoAMTbL [0 3HAYHOrO MOKpaLLEHHS
yacTotn BusBneHHa CJIB, a omxe, 3MeHLWye KinbKiCTb
HeoOXxigHMX nimdaaeHeKTOMIn Ta ycknagHeHb, MOoB'si-
3aHKX 3 HUMU. [ocTae NUTaHHS LWOAO BKITKOYEHHS anro-
puTMy peiH’ekuii 4O NPOTOKONYy KapTyBaHHS y pasi nep-
BMHHOIO HeBAAamnoro pesynbraty, ane ue we notpebye
nodanbLlUMX AOCHiopKeHb Ha OinbLUi KiNbKOCTI crnocTte-
pexeHb. Y HawoMy AOCAISDKEeHHI MOBTOPHI peiH’ekuil
iHOoUiaHiHY 3erneHoro He MNpPOBOAWIMCS Yepe3 BUCOKY
BapTiCTb Npenapary Ta camoi npoueaypw.

OkpiM TeXHiYHMX Ta aHaTOMIYHMX acnekTiB, y cyyac-
Hil OHKoriHekonorii Bce 6inblIOro 3Ha4YeHHs1 HabyBae
MonekynsipHa cTpaTtudpikauis nyxnmH. OcCTaHHi OHOB-
neHHs y BeAeHHi xBopux Ha PE nigkpecnioloTb KpUTUYHY
pornb  MOMEKYNsiPHO-FreHETUYHOTO  MPOINOBaHHA  NyX-
NVHU NS OUiHKW pU3nKy peunamsy, dOpMyBaHHS iHOU-
BidyanbHOro nporHo3y, O06rpyHTYBaHHs HeobXigHOCTI
nimaTUYHOI  OLHKK, NPUAHATTS PILIEHHA LWoAO0 CUC-
TeMHoro nikyBaHHA [29]. 3okpema, 3a NeBHUX KMiHIYHUX
ymMoB y xBopux i3 POLEmut-nigTnom nyxnuHu BUMKO-
HaHHss SLNB Moxe Oyt HepouinbHum. Lle Bce mae
3HAYEHHS1 Y XBOPUX 3 BUCOKUMMW XipypriYHUM Ta aHecTe-
3ionoriyHnm pusmkamu, ae Oyab-sike 3MEeHLUEHHsI iHBa-
3MBHOCTI BTPYYaHHSI € KPUTUYHO BaxnumeBum. Moneky-
nsipHe TecTyBaHHSA Moxe OyTV npoBegeHO Ha Joonepa-
uinHomy GionciiHomy Matepiani, WO [J03BOMSE BXe
Ha eTani nnaHyBaHHSA OMNEPaTUBHOrO BTPYyYaHHsI BM3Ha-
untucsa 3 noro obcsrom. Monpu BUMCOKY MPOrHOCTUYHY
LiHHICTb MONEKynapHOi Tunisauii, il WMpoke BnpoBag-
XKEHHS1 B KMiHIYHY NpaKTUKy 4OCi 3anuiaeTbcst obmexe-
HAM 4Yepe3 BWCOKY BapTiCTb [AOCMIOXEHHs, 0CcobnMBo
B KpaiHax 3 pecypCHUMU OOMEXEHHSIMW, 0O SKMX Hapasi
HanexuTb i YkpaiHa. AHanoriyHy nosuuito BigobGpaxarTb
pekoMeHaauii NCCN, y akux 3a3HavyeHo, L0 MOXIMBICTb
3aCToOCyBaHHS MOMEKYNsApHOi cTpaTudikauii 3Ha4YHO
MipOl0 3anexuTb Bif pecypcHoro 3abe3neyeHHs1 niky-
BanbHOro 3aknagy. B Hawin npaktuuyi mu nposogunu
MOMEKYNSIPHO-TEHETUYHE TECTYBaHHSI MyXMWH, ane BXe
nicns BMKOHAHHS OMEPaTMBHOIO BTPYYaHHS, WO TaKOX
[ae 3Mory kpaile BMBYMTK i GionoriyHy npupogy Ta Bu-
3HaYMTMCS 3 NOAANbLLIOK TAKTUKO NiKYBaHHS i MPOrHO30M.

Okpemoi yBaru noTpebye nuUTaHHA BMNUBY TuUMy
OXMPIHHA (BicuepanbHe, nepudepuyHe, 3MmillaHe) Ha
pesynstat SLNB. Llenn acnekt He O6yB npegmeTom
BMBYEHHSI B MeXax AaHoi poboTH, ogHak o4eBUAHO Mae
NOTEHLiNHE KMiHiYHEe 3HadeHHs. [nTaHHsa edeKTUBHOCTI
npouegypn  noTpebyloTb  noganblmnx  OOCNigKEHb
Ha GinbLUIA KINbKOCTI CrnocTepeXeHb 3 OLIHKOW pesyrb-
TaTiB PiBHOMAHITHUX TEXHIK Ta BUBYEHHSI POMi YUCNEH-
HUX GaKTopIB, SIKi HA HET BNNNBAIOTb.

BUCHOBKHU

Miguwennin IMT (= 30) cnpusie 3HWKEHHK YacToTh
ycniwHocTi npoueaypu SLNB B MOPIBHSHHI 3 HWKYMM
IMT (< 30) Ha 26%, ane He € abCONMTHUM NPEANKTOPOM.

TexHika mapuianbHOI AUCeKUil 4O3BONSAE MOKpaALWUTH
yacToTy BuseneHHs CI1B npu IMT = 30 Ha 16%.

Mpu ogHopa3oBoMy BBeAEHHI GapBHMKA BaXKNMBO
OOTPUMAaHHS YacoBMX napameTpiB ekcnoauuii (15-25 xB.
3 MOMEHTY BBefEeHHS), 0cobnveo npu nigsuweHomy IMT
Ta nonepefHix abaomiHanbHMX ONepPaTUBHUX BTPyYaHb.

into the standard mapping protocol after an initial
unsuccessful result remains an open question and
requires further investigation in larger patient cohorts.
In our study, repeat reinjections of indocyanine green
were not performed due to the high cost of the drug
and the procedure itself.

In addition to technical and anatomical factors,
molecular tumor stratification is playing an increasingly
important role in modern gynecologic oncology. Recent
recommendations for the management of EC empha-
size the value of molecular tumor profiling in assessing
the risk of recurrence, predicting prognosis, determining
the need for LN assessment, and guiding systemic
treatment decisions [29]. In selected clinical settings,
SLNB may be omitted in patients with the POLE-mutated
molecular subtype. This is particularly relevant for patients
at high surgical and anesthetic risk, in whom minimizing
the extent of surgery is especially important. Molecular
testing can be performed on preoperative biopsy speci-
mens, allowing the extent of surgical treatment to be
determined during the preoperative planning stage.
Despite the high prognostic value of molecular typing,
its widespread adoption in clinical practice remains
limited due to the high cost of testing, especially in
resource-constrained countries, a category that currently
includes Ukraine. A similar position is reflected in the
NCCN guidelines, which state that the feasibility of using
molecular stratification depends largely on the resources
available to the healthcare facility. In our institution,
molecular tumor profiling was performed after surgery.
Although postoperative testing does not influence the
initial surgical approach, it provides additional infor-
mation on the biological characteristics of the tumor
and contributes to further treatment planning and prog-
nostic assessment.

The impact of different obesity phenotypes (visceral,
peripheral, and mixed) on SLNB outcomes deserves
further investigation. Although this aspect was beyond
the scope of the present study, it may have important
clinical implications. Further studies involving larger
patient cohorts are needed to evaluate the effective-
ness of different SLNB techniques and to investigate
the influence of the various factors that may affect
procedural outcomes.

CONCLUSIONS

A high BMI (= 30) is associated with a 26% lower
success rate of SLNB compared to a lower BMI (< 30),
but it is not an absolute predictor.

The partial dissection technique improves the detec-
tion rate of SLNs in patients with a BMI = 30 by 16%.

When a single injection of ICG is used, maintaining
an exposure interval of 15-25 minutes after injection
is particularly important in patients with obesity and
those with a history of prior abdominal surgery.
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OOGMEXEHHSA AOCAIAXKEHHSA

[ocnigkeHHss Mae 0OMexeHHs, MoB’si3aHi 3 MOro peTpocnek-
TMBHUM OOHOLEHTPOBUM AM3aiHOM Ta obmexeHum obcsrom
BMGIpKK, LLIO MOXe BNIMBATU Ha eKCTPanonsuilo pesynsraTis.

nepCﬂeKTMBM NOAGAbLUMX AOCAIAXEHD

Mopanbli npocnekTvBHI  GaraTOUEHTPOBI  AOCHIAXEHHS €
OOUiNbHUMU ANst NiOTBEPKEHHSI ONTUMaribHUX YacoBWX napa-
meTpiB ekcnoauuii ICG, ocobnveo y nauieHTok i3 niasuLle-
HUM IMT. MepcnekTMBHUM HanpsIMKOM € po3pobka ctaHdapTu-
30BaHMX MPOTOKONIB BBEAEHHS GapBHWKA 3 ypaxyBaHHAM
aHTPOMOMETPUYHNX XapaKTEPUCTUK NaLEHTOK. TakoX Oouinb-
HAM € BWBYEHHS KOMOIHOBAHMX METOAMK KapTyBaHHs Ta
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Limitations of the study

The study has limitations related to its retrospective, single-
center design and small sample size, which may affect the
generalizability of the results.

Prospects for further research

Further prospective multicenter studies are warranted to
confirm the optimal duration of ICG exposure, particularly
in patients with a high BMI. A promising area of research is the
development of standardized dye administration protocols
that take into account patients’ anthropometric characteristics.
It is also advisable to study combined mapping techniques
and the use of modern imaging technologies to increase the
rate of bilateral detection of sentinel lymph nodes.
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ABTOpPY pyKONMCY CBIAOMO 3aCBiAYYHOTb BiACYTHICTb haKTUYHOIO
abo mnoTeHUinHOro KOHNIKTY iHTepeciB LWOAO pe3ynbTarTiB
uiei pobotn 3 cdapmaLeBTUYHUMU KOMMAHIAMU, BUPOOHMKaMM
6iomMeanyYHUX MPUCTPOIB, IHLWMMK OpraHi3auisMu, Yni NpoayKTH,
nocnyrv, diHaHcoBa niATPMMKa MOXyTb Oyt noe’asaHi
3 MNpeaMeToM HajaHux Matepianie abo ski croHcopysanm
npoBeeHi AOCNIHKEHHS.

AOTPUMAHHS €TUMHUX HOPM

ABTOpU pyKonuCy CBiAOMO 3acBiguvylTb, WO AOCHIMHKEHHS
NPOBOAUNOCH 3 BMKOPUCTAHHSIM [aHMX MEePBUHHOI MeaWnYHOI
[okyMeHTauii. [JocnimkeHHs NpoBeAeHo BiAMOBIAHO A0 ETUYHUX
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BionoriyHnx QocnigXeHHsX, a TakoX Hakasy MiHicTepcTBa oxo-
poHu 3popoB’a YkpaiHu Ne 690 Big 23.09.2009 p. IHdopmoBaHa
3roga Ha yyacTb Yy AocnimxeHHi byrna oTpumaHa Big ycix yvac-
HUKIB MicNsi HagaHHA M 3pO3yMinoi, MOBHOI Ta [AOCTYMHOI
iHbopMmauii 3a MeTy, Ou3alH i MeTodonorilo AOCMIAXKEHHS,
NOro MOTEHUiNHI PuU3NKK, OdiKyBaHi nepeBar Ta MOXIMBI
ansTepHaTVMBuW. YCi y4acHWKM MiATBEPAUNM CBOK A0OPOBINbHY
y4yacTb LUMASIXOM NigNMCaHHs JOKyMeHTa Npo iHpopmoBaHy 3rofy.

BUKOPUCTAHHSA LUTY4HOTO iHTEAEKTY

ABTOpK 3asBRAOTb, WO Y Mpoueci NpoBedeHHS AO0CHIOKEHHS
Ta MiATOTOBKM LbOTO PYKOMWUCY HE BMKOPUCTOBYBANMW XOAHWUX
iHCTpymMeHTIB abo cepBiciB reHepaTUBHOIO LUTYYHOrO iIHTENEKTY
(WI) pns BMKOHaHHA OyAb-sikKMX  3aBAaHb, MepenivyeHunx
y TakcoHOMii generyBaHHs 3aBAaHb reHepaTUBHOMY LUTYY-
HoMy iHTenekTy (GAIDeT, 2025 p.). Yci eranu pobotn —
BiJ KOHUenTyanisauii 40 diHanbHOro peaaryBaHHS — BMKOHaHI
6e3 3anyyeHHsi reHepatusHoro LUI, Buknto4yHO aBTOpamu.

MepBuHHI AGHI Ta MaTepiaAu

ABTOpU pyKkonucy CBIAOMO  3acBiAyytloTb, WO Yy poboTi
BUKOPUCTAHO pe3ynbTaTu BAACHUX KNiHIYHUX  OOCHIMKEHb,
wo 6ynu cuctematusoBaHi Ta npoaHanisoBaHi aBTOpaMW.
lMepBUHHI OaHi BKNOYaOTb y3aranbHeHi NMOKa3HWKM MauieHTIB,
NPOTOKOMM Ta OTPMMAHI KiMbKIiCHI xapakTtepuctuku. Bci mare-
piann 36epexeHi B apxisi 4OCMIAHNLBKOI FPynNun Ta MOXyYTb ByTn
HagaHi 3a obrpyHTOBaHNM 3anMMTOM [0 aBTopa-KOPeCcrnoHAeHTa,
3 ypaxyBaHHSAM BUMOT KOHIAEHLINHOCTI Ta €eTUYHMUX HOPM.
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