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PEAAKLLINHA KOAETIA
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PE3IOME

AkTyanbHicTb. CUCTEMHUI 4epBOHWIA BOBYaK BIAHOCUTLCA A0 Tpynu Andy3HUX
XBOpPOO CMOMy4HOI TKaHWHWU, CUCTEMHUX ayTOIMYHHUX 3axXBOPKBaHb 3 MPOrpecyrymm
ypakeHHSIM MiKpOLMPKYNATOPHOrO pycna i Cnomny4Hoi TKaHuHu opraHiB. CBoevacHe
BCTAHOBMEHHS NEreHeBNX YCKMNagHeHb 3axBOPIOBAHHS [OMOMOXe KoperyBaTu miky-
BaHHS i NokpalmT nepebir xsopoou.

Meta po6oTu — nokpawmTu MpPOMEHeBY AiarHOCTUKY FEreHeBUX YCKNafgHeHb Mnpu
CUCTEMHOMY YEepPBOHOMY BOBYaKy Y AiTeN.

Martepianu Ta meToau. Hamu npoaHanizoBaHi AaHi NPOMEHEBOI AiarHOCTUKN OpraHiB
rpyAaHoi knitkn 60 xBopux BikOM Big 6 A0 18 pokiB, KOTPi 3HaXoAWNUCL Ha NiKyBaHHI
B [lepxaBHili ycTaHOBi «|HCTUTYT OXOpOHW 340pOB’S AiTel Ta nigniTkis HauioHanbHoT
akapgemii Megm4Hunx Hayk YkpaiHny». Cepen xBopux nepesaxanu gisyata — 49 (81,7%).
[iarHo3 BepudikoBaHWI KniHiko-nabopaTopHO, 4 XBOPUX NOMEPIIN.

Pesynbratu. TunoBuMuM 3miHamy B nereHsix Ha peHTreHorpamax Oynu 3miHu nere-
HeBoro pucyHka y 57 xsopux (95%). 3miHn nnespu BusBneHi y 27 xsopux (45%).
Po3BuToK BOrHMLIEBKNX NHEBMOHIN y 8 xBopux — 13,3%. Tinbkn y 2 xsopux (3,3%)
i3 BCiX 06CTEXEHNX BCTAHOBMEHMIN anbBeONsAPHUIA HabpsK nereHb. Hanbinbw yactum
YCKNafHEHHAM, WO BUKNWKaB MOPYLUEHHSI MPO30POCTi fnereHb y xBopux Ha CHB,
6yB pO3BMTOK MyNbMOHITY y 12 xBopux (20%). [MHeBMOTOpPaKC BUABMEHUA TiflbKK
y ofHOi XBOpoi. Y rpyni obCcTexeHWX XBOPUX MiATBEPOXKEHWI AiarHo3 TybepKynbosy
MaB Micue y ABox nauieHTok (3,3%). ®OopMyBaHHS MOPOXHWUHW B FEreHsix, 3yMoB-
NEHVX BOTHWULLEBMM HEKPO3OM CyAMH Ta anbBEONsPHUX MEepPeTUHOK BHACMIAOK
BackyniTy — y ofHoi xBopoi. Po3BMTOK nepuBackynsipHOro Ta nepubpoHXiansHOro
ibposy bys BU3HayeHuin y 9 xsopux (15%).

BucHoBKKU. BukoHaHe gocnigxeHHs A03BOMNWIO NiABULLNTU €DEKTUBHICTb NPOMEHEBOI
LiarHoCTUKMN fereHeBuX YCKnagHeHb y LiTell nMpu CUCTEMHOMY YEPBOHOMY BOBYaKY.
Po3BuTOK ycknagHeHb ByB xapakTepHUM MPY BUCOKUX CTYMEHSIX aKTUBHOCTI.

OpuwuriHanbHi 4oCnigpKeHHSs

9 Original research
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ABSTRACT

Background. Systemic lupus erythematosus belongs to the group of diffuse con-
nective tissue diseases and systemic autoimmune disorders with progressive
involvement of the microcirculatory bed and connective tissue of organs. Timely detec-
tion of pulmonary complications of the disease helps to correct treatment and improve
the course of the disease.

Purpose — to improve radiation diagnostics of pulmonary complications in children
with systemic lupus erythematosus.

Materials and methods. We analyzed the data of radiation diagnostics of the chest
organs in 60 patients aged from 6 to 18 years who were treated at the Institute for
Children and Adolescents Health Care of the Academy of Medical Sciences of Ukraine.
Girls predominated among the patients — 49 (81.7%). The diagnosis was verified
clinically and laboratorily; 4 patients died.

Results. Typical changes in the lungs on radiographs were changes in the pulmonary
pattern in 57 patients (95%). Pleural changes were detected in 27 patients (45%).
The development of focal pneumonia was observed in 8 patients (13.3%).
Only 2 patients (3.3%) of all those examined were diagnosed with alveolar pulmo-
nary edema. The most frequent complication causing impaired lung transparency
in patients with systemic lupus erythematosus was the development of pneumonitis
in 12 patients (20%). Pneumothorax was detected only in 1 patient. In the examined
group, confirmed tuberculosis was present in 2 patients (3.3%). Formation of cavities
in the lungs caused by focal necrosis of vessels and alveolar septa as a result of
vasculitis was detected in 1 patient. Development of perivascular and peribronchial
fibrosis was identified in 9 patients (15%).

Conclusions. The conducted study made it possible to increase the effectiveness
of radiation diagnostics of pulmonary complications in children with systemic lupus
erythematosus. The development of complications was characteristic of high degrees
of disease activity.

Churylin RYu, Voronzhev 10, Kolomiichenko YuA, Palchyk SM, Sorochan OP, Chemerys TS. Radiation diagnostics
of pulmonary complications in children with systemic lupus erythematosus. Ukrainian journal of radiology and
oncology. 2026;34(1):9—-19. DOI: https://doi.org/10.46879/ukroj.1.2026.009-019

BCTYN

INTRODUCTION

CuctemHuin yepBoHun Boyak (CHB) BigHocKTbCA
0o rpynu andpysHnx XxBopoO Crony4Hoi TKaHUHKU, XPOHiy-
HUX CUCTEMHUX ayTOIMyHHUX 3aXBOPIOBaHb 3 MpOrpecy-
OYUM  AUY3HUM  YpaXKeHHAM  MIKPOLMPKYNSITOPHOIO
pycria i Cnony4Hoi TKaHWHW, LKIpM Ta BHYTPILLHIX Op-
raHie. OCTaHHIMK pokamu Big3HaA4Ya€TbCHA 3HAYHE 3pOocC-
TaHHS Ha ayToiMYyHHI 3axBoploBaHHSA, 3o0kpema i CUB,
i ocobnueo y piten. KniHiko-nabopatopHi acnektn CYB
y OUTSIHOMY BiLi BigHOCHO BMBYeHI [1, 2, 3]. Lo ctocyeTbesa
peHTreHodiarHoCTukK, To Garato NUTaHb 1i 3anuwalTbCs
MarnoBifOMUMY LLUIMPOKOMY KOMy AUTSYUX PEHTIrEeHOMOriB.
[eski nonoxeHHs, $Ki xapakTepusyloTb B niTeparypi
3MiHW NereHb i yCKnagHeHb, € CynepeysniuByuMm.

Bci aBTOpM roeopsitb npo Te, wo nepebir CYUB
XapaKkTepu3yeTbCsl MOSIBOK YCKMNaAHEHb, TaKMX sIK pO3-
BUTOK emdizemu, GakTepianbHUX, BipyCHUX Ta rpnBKOBUX
NMHEBMOHI, NMHEBMOTOPAKCy, nereHeBoi rinepTeHsii Ta
iHwe. Ha >anb, BiooMocTi B niTepatypi npo ocobnu-
BOCTI nepebiry unx ycknagHeHb y 4opocnux, a Tum binb-
Wwe y aiten Ha ¢oHi CYB, Ta o3Haky ix gndepeHuinHol
[iarHOCTMKM MarnouvuCreHHi | BuMaraloTb noganbLumx
pocnigxeHb [4, 5, 6]. JlereHeBa cumnTomMaTtuka ycknag-

Systemic lupus erythematosus (SLE) belongs to
the group of diffuse connective tissue diseases, chronic
systemic autoimmune diseases with progressive diffuse
involvement of the microcirculatory bed and connective
tissue, skin, and internal organs. In recent years,
a significant increase in autoimmune diseases, including
SLE, has been noted, especially in children. Clinical
and laboratory aspects of SLE in childhood have been
relatively well studied [1, 2, 3]. As for radiological diag-
nostics, many of its issues remain insufficiently known
to a wide range of pediatric radiologists. A number of
provisions describing lung changes and complications
in the literature are contradictory.

All authors note that the course of SLE is charac-
terized by the development of complications such as
emphysema, bacterial, viral, and fungal pneumonias,
pneumothorax, pulmonary hypertension, etc. Unfortuna-
tely, information in the literature on the features of the
course of these complications in adults, and especially
in children with SLE, and on signs of their differential
diagnosis is limited and requires further research [4, 5, 6].
Pulmonary symptoms of complications can be diverse,
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HeHb OyBae pi3HOMaHITHOI, 0COGMMBO MpU NPUERHAHHI
NynbMOHITY 3 iHTepcTuuianbHum ibpo3om, nonicepo-
3uTy. Taki BMNagku AOWUKTYHOTb HeobxiaHiCTb BMKOpUC-
TaHHS PEHTreHONOorYHOro OOCNIAKEHHST AN BCTAHOB-
NEeHHs XapakTepy YpaxXeHHs, a iHodi i Komm'toTepHol
Tomorpadii (KT) [7, 8, 9].

BigomocTi npo peHTreHonoriyHi ocobnmeocTi ycknaa-
HeHb YypaXKeHb fnereHb i MneBpu, KOTPi NPUBOAATLCHA
B niTepatypi, JOBOMi YacTo € ManoKoHKpeTHUMK. Ocob-
NMBO aKkTyanbHUM € BW3HAYEHHSI MPOMEHEBUX O3HaK
YCKMaJHEHb 3axXBOPIOBAHHS, 3a sIKMMW B MogasnbLlioMy
MOXHa Oyno 6 koperyBaTu nikyBaHHsi i MporHosyeaTu
nepebir xsopobu [10, 11, 12].

MeTa po60oTH — NOKpaLLMTN NPOMEHEBY AiarHOCTUKY
nereHeBuX YCKMagHeHb MpU CUCTEMHOMY YEpPBOHOMY
BOBYaKY Yy AiTen.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Hamu npoaHanizoBaHi gaHi KOMNMeKCHOro gocnig-
XKEHHS1 3 HACTYMHWM BWBYEHHSIM OrMSA0BUX PEHTreHo-
rpam opratis rpygHoi knitkn (OFK) 60 xBopux Ha CYB
Bikom Big 6 Ao 18 pokiB, AKi 3HaXo0QUNUCb Ha NiKyBaHHi
B [lepxaBHin ycTaHOBi «IHCTUTYT OXOPOHW 300POB’A
aiTen Ta nignitkie HauioHanbHOI akagemii Megu4HuX
Hayk YkpaiHn». Cepel XBOpWX MepeBaxanu fais4ara —
49 (81,7%), xnonuvkn — 11 (18,3%). 3 meTtoro gude-
PEHUIAHOI fiarHOCTUKNU Ta BCTAHOBMEHHSA 3aKNiO4HOro
fiarHo3y 6-Tm xBopum BukoHaHa KT OIK. KT nonsirana
y MpOBEAEHHI 3BMYANHOrO OE3KOHTPACTHOrO CKaHy-
BaHHA Ha komm'toTepHoMy Tomorpadi «Phillips CX-1»
Ta CKT «Somaton Emotion, Siemens» 3 matpuueto
306paxeHHs1 512x512 nikcenie. CrtaTTs HanexuTb
[0 kaTteropii «onuc cepii Bunagkis». Mpynu xsopux Ha CHB
po3noginsanMcb 3a BIiKOM, CTYMEHEM TSKKOCTi XBopobu
i TpuBanicTio 3axBoptoBaHHA. [liarHo3 BepudikoBaHU
NMOBHUM  KNiHiKO-NabopaTopHO-iIHCTpyMEHTanNbHUM  [10-
CRigXeHHsIM, 4 XBOPUX NOMEpPnN.

PE3YABTATU

3a pesynsratamu aHanisy ictopii xsopobu 60 giten,
xBopux Ha CYB, BcTaHOBNEHO, WO HaNBINbLW TUNOBUMMU
3MiHaMW B MereHsAX Ha peHTreHorpamax Oynu 3MiHu
rniereHeBOro MaroHKa BHaCniAoK BacKyniTy, BCTaHOBMEHI
y 57 xBopux (95%). Tunosum Takox ans CHB e nonicepo-
3UT, XapakTepHWM MposiBOM sikoro 6yB nnespuT. 3MiHK
nneBpu 3a [aHUMW PEHTIEHOMNOrYHOrO OOCHiaXKEHHS
BusBneHi y 27 xsopux (45%). Hanbinbw xapaktepHum
NpoOsBOM YpaXkeHHs nnespu OyB BUMNITHUA NNEBPUT
(24 xBopux — 40%). KinbkicTb piavHW, K npasuno, npu
CUB He Gyna BenuKkotw, TiNbKM B MOOAMHOKMX BuUMNag-
kax cdarana lll pebpa. Po3sutok nnesputy B rpyni Aiten
6—11 pokiB Hamn He BcTaHoBneHwun (p<0,018). OBoGiy-
HUA XxapakTep nnesputy BusiBneHun y 1/3 obctexeHnx
(33,3%), y 66,7% nneBpuT GyB NiBoGIYHUM. |30MbOBaHE
HaKOMWUYEHHS PiAVMHW B NPaBiit NNeBpanbHii MOPOXHUHI
Ha HawoMy marepiani He Mano micusi. Po3BuToK nneBs-
puTy 3anexas Bif aKTUBHOCTI 3axBoptoBaHHs. IMpu | cTy-
neHi BiH He 3ycTpivyasca B3arani, npu |l cTyneHi Agiar-
HocToBaHun y 10 xBopux (41,7%+10,38, p<0,001), a npwn
Il —y 14 oci6 (58,3%+12,30, p<0,001).

OTpumaHi gaHi ceigyaTh, WO MOSBY HEBEMMWKOI Kiflb-
KOCTi BUMOTY B ogHomy abo obox kocTo-giacdparmans-

especially with the development of pneumonitis with
interstitial fibrosis and polyserositis. Such cases nece-
ssitate the use of radiological examination to determine
the nature of the lesion and, in some cases, computed
tomography (CT) [7, 8, 9].

Information on radiological features of pulmonary
and pleural complications presented in the literature is
often insufficiently specific. Determination of radiation
signs of disease complications, which could later be used
to correct treatment and predict the course of the
disease, is particularly relevant [10, 11, 12].

Objective — to improve radiation diagnostics of
pulmonary complications in children with systemic lupus
erythematosus.

MATERIALS AND METHODS

We analyzed data from a comprehensive examina-
tion followed by a study of chest X-rays of 60 patients
with SLE aged 6 to 18 years who were treated at the
State Institution «Institute of Child and Adolescent
Health Care of the National Academy of Medical Scien-
ces of Ukraine». Girls predominated among the patients —
49 (81.7%), boys — 11 (18.3%). For differential diagnosis
and final diagnosis, CT of the chest was performed in
6 patients. CT included conventional non-contrast
scanning using «Phillips CX-1» CT scanner and spiral CT
«Somatom Emotion, Siemens» with an image matrix
of 512x512 pixels. This study is categorized as a «case
series description». Groups of patients with SLE were
divided by age, disease severity, and duration. The diag-
nosis was verified by a complete clinical, laboratory,
and instrumental examination; 4 patients died.

RESULTS

Analysis of medical records of 60 children with SLE
showed that the most typical lung changes on radio-
graphs were alterations of the pulmonary pattern due to
vasculitis, detected in 57 patients (95%). Polyserositis
is also typical for SLE, with pleuritis being its charac-
teristic manifestation. Pleural changes according to
radiological examination were found in 27 patients (45%).
The most characteristic manifestation of pleural invol-
vement was exudative pleuritis (24 patients — 40%).
The amount of fluid in SLE was generally small and
only in isolated cases reached the level of the third rib.
Development of pleuritis in the age group 6-11 years
was not detected (p<0.018). Bilateral pleuritis was
detected in one-third of patients (33.3%), while in 66.7%
pleuritis was left-sided. Isolated accumulation of fluid
in the right pleural cavity was not observed. Develop-
ment of pleuritis depended on disease activity. At grade |
it was not observed, at grade Il it was diagnosed
in 10 patients (41.7%+10.38, p<0.001), and at grade Il
in 14 patients (58.3%+12.30, p<0.001).

The obtained data indicate that the appearance
of a small amount of effusion in one or both costophrenic
sinuses should be considered one of the early radiolo-
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HUX CUHyCax, Cnig BBaXaTW OAHIEI0 3 paHHIX PeHT-
FeHONoriYHMX CUMMTOMIB 3MiH fereHb, OCKiNbKU npu
Il Ta lll CT. aKTMBHOCTI Ha MepLUOMY POLi 3aXBOPIOBaHHS
BiH MaB MicLe Malixe Y KOXHOro Tpetboro xsoporo. Ceia-
YEHHSIM MEePEHECEHOT0 B MUHYMOMY 3ananeHHs niespu
€ PO3BUTOK 3MyK, MPUYOMY OCTaHHi Bynu nneBpo-aia-
dparmanbHumn 'y 8 xBopux (13,3%), nneBpo-nepukap-
AiansHMun y 2 xBopux (3,3%) Ta y 1 xBoporo nnespo-
nynbmoHansHumu (1,7%).

MatonoriyHi 3miHn B nereHsix npu CYB moxyTb GyTn
3YMOBIEHI SIK OCHOBHMM 3aXBOPIOBAHHSIM, TaK i PO3BMUT-
KOM ycknagHeHb. Cepep oCTaHHiX goBoni Yactum OyB
po3BUTOK NHEBMOHIN (8 xBopux — 13,3%), Aki xapakTtepu-
3yBanucb KNiHiYHMMK NposiBaMu i AMHaMIKoOW nig Bnnu-
BOM aHTUGakTepianbHoi Tepanii. Y nonoBuHN XBopux Liel
rpynu (4 xBopux — 6,7%) nHeBMOHiS Oyna niBoGidHoto,
y 3 xBopux (5%) ABOGIYHOLO, i TiNbKM y 1 XBOPOro NaTono-
riYHMIM Npouec nokanisysaBcsi NpaBopyy. Hawi aaHi ceig-
YyaTb Mpo Te, Lo 3a XapakTepoMm 3MiH BCi MHEBMOHIi HOCK-
NV BOTHULLIEBUIA XapaKTep, KOHTYpU TiHeN Bynn HeYiTKUMMU.

Tinbkn y 2 xBopux (3,3%) i3 BCix obcTexeHux Hamm
BCTAHOBIEHWUI anbBeonsipHUA Habpsik nereHb. Lli xBopi
Oynu y BikoBin rpyni 12—14 pokis, manu Il cTyniHb akTuB-
Hocti CYUB Ta TpuBanicTb 3axBoptoBaHHs OO0 1 pOKy.
Mepebir 3axBoptoBaHHSA OyB roCTpUM 4Yepe3 pO3BUTOK
nonyc-HedpuTy i NPOSIBNSABCA iHTEHCUBHUM 3aTEMHEH-
HAM B MefianbHUX 30HaX 3 000X OOKIB 3 HEYiTKMMMU
KOHTypamu, y 1 xBopoi GinbLU iHTEHCUBHE NpPaBOPY.

HanbinbLu YacTUM ycKnagHEHHSIM, LLIO BUKIMKAB Nopy-
LLUEHHS NPO30pOCTi NnereHb y xBopux Ha CYB, 6yB po3su-
TOK NynbMOHITY (12 xBopux — 20% + 5,21). OcobnusicTio
OCTaHHbOIO € Te, Lo BiH pigLLe BCbOro 3ycTpivyasca y rpyni
xBopux 6—11 pokis (1 xBopuit — 11,1%+11,11), a Hanvac-
Tile BUsiIBNeHWN Yy BikOBIN rpyni 12—14 pokis (6 xBopux —
28,6% = 10,10). Y xBopux 15 pokiB i cTapLue po3BMTOK
NynbMOHITY BCTaHOBreHun y 5 xsopux (16,7% + 6,92).
BuBYEHHS OaHUX [O3BONWUMO KOHCTaTyBaTU TOW (akT,
WO nynbMoOHIT 6yB ABoGiYHMM y 50% o0O6CTexeHuX,
y pewTn BiH 3 OOHaKOBOK 4acTOTOK 3ycTpiyaBcs $K
cnpaBa, Tak i 3niBa — no 25%. XapakTepHuMM nposiBamu
NynbMOHITY Gynu nosiBa CiTKOBOCTi, 3yMOBMEHOI NOTOB-
LLEHHAM MiXarnbBeOonsipHUX Neperopoaok, Nposisn nepu-
BaCKymnsipHOro Ta nepubpoHxiansHoro Habpsiky, HasB-
HicTb ApiOHOBOTrHULLEBMX TiHERN, iHkonu ApibHMX, 3a
paxyHOK anbBeOonsipHUX remoparin i iHTepcTulianbHOro
Habpsiky. JlereHeBUn MantoHOK, B pasi 1oro Bidyanisadii,
O6yB nocuneHum i gedgopmoBaHuM. Taki 3MiHM YacTiwe
Manu MicLe B cepefHix i HUXKHIX Bigginax. XapakTrepHoto
BIOMIHHICTIO MYNbMOHITY Bif rocTpOi BOrHWLLEBOI MHEB-
MoHii Oyna uacTiwe pABobivHa nokanisauis, BigcyT-
HICTb BUPaXXEHNX BOrHULLEBUNX 3MiH Ta LUBMAKOI ANHAMIKN
nig BNMVBOM aHTMOGakTepianbHoi Tepanii. Y da3y pos-
nany Ha oHi MHEeBMOHIYHOI iH(INbTpauii nereHeBui
MarioHOK He MPOCTEXYETbCS, WO TaKOX € KpUTEpIiEM
audbepeHUinHoi  aiarHoCTMKM 3 NYyNbMOHITOM. BuHKK-
HEHHs1 MYNbMOHITY, 3a HaWWUMW [AaHUMK, 3anexuTb
Big aktmBHocTti CYB. lpu | cT. aKTMBHOCTI NyNbMOHIT
giarHoctoBaHun y 3 xBopux (12,5% + 6,90), npu Il cT. —
y 2 (10,5% £ 7,23). YacToTa CTaTUCTUYHO AOCTOBIPHO
HapocTae npu Il cT. akTuBHOCTI — 7 xBopwux (41,2% +1 2,30,
p < 0,035). BukopuctanHs KT possonuno getanisysatiu
oTpvMaHy iHdopmaLito Npo 3MiHU fereHeBoi TKaHWHM,
0cobnMBo Ha paHHix etanax CYB. Y 2 xBopux Bisya-
nidyBanucb AiNsiHKM  «MaToBoOro ckna» (po3mipamu
0,4-2,5 cMm), 3ymMOBrieHi HasiBHICTIO MYNbMOHITY.

gical symptoms of lung changes, since at grades Il
and lll of activity during the first year of the disease
it occurred in almost every third patient. Evidence of
past pleural inflammation is the development of adhe-
sions: pleurodiaphragmatic in 8 patients (13.3%), pleuro-
pericardial in 2 patients (3.3%), and pleuropulmonary
in 1 patient (1.7%).

Pathological changes in the lungs in SLE may be
caused both by the underlying disease and by the deve-
lopment of complications. Among the latter, pneumonia
was relatively frequent (8 patients — 13.3%), charac-
terized by clinical manifestations and dynamics under
antibacterial therapy. In half of the patients in this group
(4 patients — 6.7%) pneumonia was left-sided, in 3 pa-
tients (5%) bilateral, and only in 1 patient localized on
the right. Our data indicate that by the nature of the
changes, all pneumonias were focal in nature, the
contours of the shadows were unclear.

Only 2 patients (3.3%) were diagnosed with
alveolar pulmonary edema. These patients were
aged 12—14 years, had grade Il SLE activity, and disease
duration up to 1 year. The disease course was acute
due to the development of lupus nephritis and manifes-
ted as intense bilateral medial zone opacification
with indistinct contours, more pronounced on the right
in one patient.

The most frequent complication causing decreased
lung transparency in SLE patients was pneumonitis
development (12 patients — 20% * 5.21). The peculiarity
of the latter is that pneumonitis was least frequent in the
6-11-year group (1 patient — 11.1% + 11.11) and most
frequent in the 12-14-year group (6 patients -
28.6% = 10.10). In patients aged 15 years and older,
pneumonitis was detected in 5 patients (16.7% * 6.92).
The study of the data allowed us to state the fact
that pneumonitis was bilateral in 50% of cases; in the
rest it occurred equally on the right and left (25% each).
Characteristic features of pneumonitis included reticular
pattern due to thickening of interalveolar septa, perivas-
cular and peribronchial edema, small focal shadows,
sometimes due to alveolar hemorrhages and interstitial
edema. The pulmonary pattern, when visible, was
enhanced and deformed, most often in the middle and
lower zones. Differences from acute focal pneumonia
included bilateral localization, absence of pronounced
focal changes, and lack of rapid response to antibac-
terial therapy. In the acute phase, the pulmonary
pattern is not visible against the background of pneu-
monic infiltration, which also serves as a criterion for
differential diagnostics with pneumonitis. According to
our data, pneumonitis depended on SLE activity.
At stage | activity, pneumonitis was diagnosed in 3 pa-
tients (12.5% + 6.90), at stage Il — in 2 (10.5% + 7.23).
The frequency statistically significantly increases at
stage Il activity — 7 patients (41.2% £ 12.30, p < 0.035).
The use of CT allowed for more detailed information
about changes in lung tissue, especially in the early
stages of SLE. In 2 patients, ground-glass areas
(0.4-2.5 cm in size) were visualized, due to the pre-
sence of pneumonitis.

Pneumothorax was detected only in one 14-year-old
patient with grade Il activity; lung collapse reached
one-third.

One of the complications, the diagnosis of which
is very relevant at the present time, is the detection
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lMHeBMOTOpaKC BUSABNEHUN TiNbkn y 1 XBOPOI BikOM
14 pokie npwu Ill cTyneHi akTMBHOCTI, nereHs Gyna kona-
6oBaHa [0 oaHiel TpeTUHM.

[o ycknagHeHb, OiarHOCTWKA SIKUX € BENbMU akTy-
anbHOK B TEMEPIWHIN 4Yac, BiOHOCUTLCSA | BUSIBNEHHS
Tybepkynbo3y. Y rpyni obCTEXeHUX Hamu XBopux nia-
TBEPOXKEHWUI AiarHo3 Ty6epKynbo3y maB Micle y 2 naui-
€HTOK (3,3% + 2,34), npnyomy nepebir noro 6ys aTMnosumM.
Tak, y 1 xBopoi 15 pokiB Ha peHTreHorpami OI'K mana
MiCLle HasIBHICTb HenpaBWibHO OKPYrmnoi opmu TiHewn
po3mipamn Big 5 00 25 MM 3 HEYITKMMW KOHTypamu
nepeBakHO B cepefHiX Ta HWKHIX Bigainax obox ne-
reHb, KiNbKiCTb IKMX 3HAYHO HapocTana y HanpsaMKy aiad-
parmu. MeHL BCboro ypaxeHnmu Oynu BepxiBku NnereHb,
B AMHaMILi Yyepe3 ABa TWXKHI TiHi 3'ABUNUCS | B BEPXHIX
nonax. Y Apyroi XBopoi TiHb Ha PiBHI KNoYULi B iHLLIOMY
nikyBanbHOMY 3aknagi NpuUrAHANW 3a ramapTtomy, npu
nooberexeHHi Hamu Ha KT OFK nigteBepannu iHginsTpa-
TUMBHUI TyGepkynbo3 3 po3nagom (puc. 1-3).

of tuberculosis. In the group of patients examined
by us confirmed tuberculosis was found in 2 patients
(3.3% = 2.34) moreover the course of it was atypical.
In one 15-year-old patient, chest X-ray showed irregular
shadows 5-25 mm with indistinct contours predomi-
nantly in middle and lower zones of both lungs, increa-
sing toward the diaphragm. The tops of the lungs were
the least affected, and in dynamics after 2 weeks,
shadows appeared in the upper fields as well. In another
patient, a shadow at clavicular level was misdiagnosed
in another clinic as hamartoma; during our additional
examination, we confirmed infiltrative tuberculosis with
disintegration on CT scan of the OGK (Fig. 1-3).

Puc. 1. PeHtreHorpama OlK xBopoi C., 15 pokiB.
3niBa nig KNoYMLEeto TiHb CEPEaHbOT IHTEHCUBHOCTI 3 YiTKMMU KOHTypammu o 1,5 cm
Fig. 1. Chest X-ray of patient S., 15 years old.
On the left under the clavicle, there is a shadow of medium intensity with clear contours up to 1.5 cm

Puc. 2. Komn’ totepHa Tomorpama OlK Tiei x xBopoi C., 15 pokis.
YTBip B S1-2 3niea 4o 2114 MM 3 AinNsHKoK AeCTpyKuii A0 3 MM MedianbHO
Fig. 2. Computed tomography of the OGK of patient S., 15 years old, the same patient.
A mass in S1-2 on the left up to 21*14 mm with a destruction area up to 3 mm medially
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Puc. 3. Komn’totepHa Tomorpama OTK Tiei x xsopoi C., 15 pokis.
Tybepkynbo3Hun iHinbTpaT B S6 3niBa 3 TSHXKeM 40 KOCTarnbHOI MMEeBpU, IKUA Ha PEHTreHorpami He BU3Ha4YaBCst
Fig. 3. Computed tomography of the OGK of patient S., 15 years old, the same patient scan below.
Tuberculous infiltrate in S6 on the left with a cord to the costal pleura, which was not detected on the radiograph

Hamu BnepLue BCTaHOBEHA MOXIMBICTb BUHUKHEH-
Ha npu CYB y AiTen NOOAMHOKUX MOPOXHWH B fEreHsix,
06yMOBNEHUX BOTHULLEBMM HEKPO3OM CyAMH Ta anbBeo-
NSpHUX Neperopodok BHAcMigok BackynitTy —y 1 xBopoi.
P03BUTOK Takoro YcKNagHEHHs [AUKTYE HeobXiaHicTb
NornnGneHoro KriHiko-nabopaTtopHOro 06CTEXEHHS TakNX
XBOPUX AONS1 BUKIOYEHHS TyOepKynbO3HOro reHesy mno-
POXHUWHM | Takox BuKopucTaHHs KT (puc. 4-6).

For the first time, we established the possibility of
solitary lung cavity formation in children with SLE due to
focal necrosis of vessels and alveolar septa from vas-
culitis — in 1 patient. The development of such a com-
plication dictates the need for an in-depth clinical and
laboratory examination of such patients to exclude the
tuberculous genesis of the cavity and also the use
of CT (Fig. 4-6).

oeg.

Puc. 4. PentreHorpama Ol'K xBopoi Y., 14 pokis.
MopoxHuHa B IV Mixkpebip i 3MiBa 3 HEYITKMMI 30BHILLHIMU KOHTYpamu. B HYDKHIX nonsix o3Haku BacKyniTy
Fig. 4. Chest X-ray of patient Ch., 14 years old.
Cavity in the 4th intercostal space on the left with unclear external contours. Signs of vasculitis in the lower fields

Po3Butok nepuBackynapHoro Ta nepubpoHxians-
Horo nHeBmoibpo3y 6yB Bu3HaveHun y 9 xsopux (15%),
WO MpOsABNSABCH, Ha BiAMIHY B4 BacCKymniTy, TakoX
HEepPiBHOMIPHMM, NPOTE YiTKMM Ta iIHTEHCMBHUM 30BHILLUHIM
KOHTYpOM CyauH i 6poHxiB, 0cOBNMBO Npy AMHAMIYHOMY
cnocTepexeHHi. BctaHoBneHa neBHa 3anexHiCTb po3-
BUTKY NHeBMOibpo3y Big aktmeHocTi CYB: HanvacTiwe
U o3Haka Bu3dHayanacb npu |l cT. akTmBHOCTI (6 ocib —
31,6% + 10,96, p<0,001 B nopiBHSAHHI 3 | CT.) Ta Aewo
pigwe npw Il cT. — 3 ocobu (17,6% + 9,53, p<0,01).

Development of perivascular and peribronchial
pneumofibrosis was detected in 9 patients (15%), cha-
racterized by uneven but clear and intense contours of
vessels and bronchi, especially in dynamic observation.
A certain dependence of the development of pneumo-
fibrosis on the activity of SLE has been established:
most often this sign was determined at the Il stage of
activity (6 people — 31.6% + 10.96, p<0.001 compared
to the | stage) and somewhat less often at the Ill stage —
3 people (17.6% * 9.53, p<0.01).
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Puc. 5. Komn’ totepHa Tomorpama OlK Tiei x xBopoi Y., 14 pokiB, TKAHVHHUIA PEXUM.
[MynbmoHiT, nopoxHuHa B S6 3niBa 6e3 BMiCTy
Fig. 5. Computed tomography of the chest of patient Ch., 14 years old, the same patient, tissue mode.
Pneumonitis, cavity in S6 on the left without contents

Puc. 6. PeHtreHorpama OlK xsopoi Y.

, 14 pokiB B gnHamili yepes 2 micsui.

Mo3nTuBHa aAMHamika y BUMMSAAi BigCYTHOCTI MOPOXHMHK B AinsHui IV pebpa 3niea,

Ha Micuji SiKOT Bi3yanisyeTbcsi ocepeok NHeBMOdibpo3y 3 BiAHOCHO YiTKMMU KOHTYpamun Ao 1 cm
Fig. 6. Radiograph of the OGK of patient Ch., 14 years old, in dynamics after 2 months.
Positive dynamics in the form of the absence of a cavity in the region of the IV rib on the left,
in the place of which a focus of pneumofibrosis with relatively clear contours up to 1 cm is visualized

MepLioMy CTyneHt aKkTMBHOCTI PO3BUTOK MHEBMO-
(ibpo3y He BracTueuiA. BcTaHoBneHa npsiva 3anex-
HICTb PO3BMTKY NHEBMOMiOGPO3Y Big TPMBANOCTI 3aXBOPHO-
BaHHsA. MNpu TpmBanocTi o 1 poky nHeBModibpo3 He
BUSIBNEHWI Hi B ofHOro xBoporo; 1-2 poku — y 3 oci6
(17,6% £ 9,53, p<0,01), a npu TepmiHi Ginblue 2 pokis —
yxe B 6 xBopux (37,5% + 12,50, p<0,001). IHdopma-
TUBHICTb METOAIB NMPOMEHEBOI AiarHOCTUKW B AiarHoc-
TMUi  ycknagHeHbs CYB  cknana: dytnusictb  95%,
TOuHICTb 92%, cneundivHicTb 86%.

The development of pneumofibrosis is not charac-
teristic of the first stage of activity. Direct dependence
on disease duration was noted. With a duration of up
to 1 year, pneumofibrosis was not detected in any patient;
1-2 years — in 3 people (17.6% + 9.53, p<0.01), and
with a duration of more than 2 years — in 6 patients
(37.5% + 12.50, p<0.001). The diagnostic informative-
ness of radiological diagnostic methods in the diag-
nosis of SLE complications was: sensitivity 95%, accu-
racy 92%, specificity 86%.
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OBrOBOPEHHS

Ha Hawomy wmaTepiani BOBYaKOBMW MYNbMOHIT
3ycTpivascsa y 20% xBopux. AK y Aiten, Tak i y Jopocnux,
3a JaHWMK NiTepaTypu BigCOTOK KONMMBAETLCA B MeXax
Big 0,4% pno 16% [6, 7, 8, 11].

[aHi Npo yacToTy o4HOro 3 MposiBiB MONICEpPo3nNTy —
NNeBpuUTy MarTb cepefHi 3HadyeHHs 45% Big Tux, WO
HaBoAATbCA B niTepatypi — Big 7% 0o 65% [2, 6, 7, 10].

Bue4eHHsA peHTreHorpam pgossonuno Ham y 13,3%
BCTAHOBUTU PO3BUTOK MHEBMOHIN. OcTaHHi YacTiwe 6ynu
niBoBiyHMMKM abo ABOGIYHMMM, 33 XapakTepoM — BOTHU-
wesmMK. Lle ycknagHeHHs po3BMBanoch BUKMOYHO Mpu
Il Ta lll cT. akTMBHOCTI. Ha BiaMiHy Big MynbMOHITY, Ans
NMHEBMOHIT xapakTepHa 6inbWw WBMAKA AOUHaMika,
HEeOOHOPIAHICTL 3aTEMHEHHS, OOyMOBIEHa HasiBHICTIO
Pi3HMX PO3MIpiB Ta IHTEHCUMBHOCTI BOrHML, 3anareHHs,
He TUNOBMX AN BackyniTy. [Mpu NynbMOHITI y GinbLiocTi
BUNagkiB Ha (OHI MOHWXEHOI MNpPO30pPOCTi YyOAETLCA
6aunTn 3MIHEHWIA NereHeBUI MaroHOK, 4Yoro He OyBae
B (pa3y posnany nHeBMOHii. [pnegHaHHsA iHDEKUINHMX
3axBoploBaHb Bapitoe i He € cneundivHum gna CUB,
BiJICOTOK PO3BWUTKY MHEBMOHIA KONMMBAETLCA B MeXax
0o 10% y piten, 0o 24% y popocnux [2, 3, 4, 6, 71.

Hawi pocnigkeHHs 003BONSAOTb 3p0OUTM BMCHOBOK
npo Te, WO MOsIBY MHEBMOTOpPAKCY He cnig BBaxaTu
xapaktepHum anst CYB ycknagHeHHAM. OcTaHHiv B rpyni
HalunxX XBOpux AiarHoctoBaHui y 1 xBopoi. [1o HeyacTux
ycknagHeHb cnif BiAHECTW PO3BUTOK HabpsiKy nereHb,
O PO3BUHYBCS Yy AOBOX XBOPUX Yy TepMiHamnbHin cTa-
aii CYB. HeratmBHi TeHgeHUii y nepebiry ycknagHeHb
Oynu Ginbll BUMpaXKeHi MpU BUCOKUX CTYNEHSX aKTWB-
HOCTi — Habpsik nereHb Ta NMHEBMOTOPAKC Manu Micue
BukntoyHo npm I ct., npn Il ta Il cT. giarHocToBaHWUR
Ty6epkynbo3. B nitepatypi [12] € BKasiBkM Npo MOXNU-
BiCTb MOSIBM MOPOXHWUH B FEreHsiX y OOPOCINX XBOPUX
BHACINIAOK BOTHULLEBOrO HEKPO3y arbBEeOnsipHUX nepe-
ropofiok Ta CTiHOK cyauH. Hamu Bneplue BCTaHOBMeHe
dopmMyBaHHSA MOOANHOKUX NOPOXHWH npu CYB y guta-
yomy Biui. OcTaHHE BMMarae getanbHOi AudepeHLiiHoT
AiarHocTvkn Ons BUKIoYeHHst Ty6epkynbody. OcTartou-
HWIA fOjarHO3 BCTaHOBMEHWUIA TifbkU MpWU NOrMubrneHoMy
KniHiko-nabopaTopHoMy 06CTEXeHHI Ta BUKOHaHHI KT.
Tak, y ogHiei xBopoi BukopuctanHa KT niaTesepavno npum-
€4HaHHsA TyGepkynbo3y 3 po3nagom o CUB, i B ogHiel
XBOPOIi 3 HASIBHICTIO NOPOXHWHW B NiBilA NereHi 4o03Bonumno
BMEBHEHO BUKMOYUTM OCTaHHiA. lMpu LbOMYy yTO4YHEHa
NOLUMPEHICTb 3MiH, iX MPOCTOPOBE B3aEMOBIAHOLLEHHS
3 nneBpanbHMMU 060noHKamMu Ta cepedocTiHHAM. [pu-
€fHaHHsA Tybepkynbody no CUB Ha Hawomy matepiani
mMano micue y 2 xsopux (3,3%). Y [opocnux XBOpWX
po3BUTOK Ty6epKynbo3y csirae 16% [4, 9].

MpoBeneHuin aHanisa 4O3BONMB HaM 3pOOUTU BUCHO-
BOK, LIO PO3BMTOK MEpPUBACKYNSPHOro Ta nepubpoH-
xianbHOro nHeBMoMibpo3dy € Hanbinbl XxapakTepHUM
Anst TpuBanocTi xBopobu noHag gsa poku (p<0,01),
aktmeHocTi Il Ta Il ct. (p<0,01) Ta xBOpPUX CTapLIMX
3a 12 pokiB. B niTepaTypi BigCyTHi AaHi Npo peHTreHo-
NOriYHY  XapakTepucTuky nHeBmodibposy npu CUB
y AiTen, TakoX OaHi nitepaTypu BiACYTHI NpO pPO3BUTOK
nHeBModpibposy y aitewt, xsopux Ha CYB.

DISCUSSION

In our material, lupus pneumonitis occurred in 20%
of patients. Literature reports range from 0.4% in
children to 16% overall. Data on the frequency of one
of the manifestations of polyserositis — pleurisy — have
an average value of 45% of those given in the literature —
from 7% to 65% [2, 6, 7, 10].

The study of radiographs allowed us to establish
the development of pneumonia in 13.3%. The latter
were more often left-sided or bilateral, focal in nature.
This complication developed exclusively in the Il and
lll stages of activity. Unlike pulmonitis, pneumonia is
characterized by faster dynamics, heterogeneity of
darkening, due to the presence of different sizes and
intensity of foci of inflammation, which is not typical
for vasculitis. In most cases of pneumonitis, a changed
pulmonary pattern can be seen against the background
of reduced transparency, which does not happen during
the peak phase of pneumonia. The association of infec-
tious diseases varies and is not specific to SLE, the
percentage of pneumonia development ranges from
up to 10% in children to up to 24% in adults [2, 3, 4, 6, 7].

Our studies allow us to conclude that the occurrence
of pneumothorax should not be considered a complica-
tion characteristic of SLE. The latter in our group of
patients was diagnosed in 1 patient. Infrequent compli-
cations include the development of pulmonary edema,
which developed in 2 patients in the terminal stage
of SLE. Negative trends in the prevalence of compli-
cations were more pronounced at high levels of activity —
pulmonary edema and pneumothorax occurred exclu-
sively at stage Ill, and tuberculosis was diagnosed
at stages Il and Ill. The literature [12] contains indications
of the possibility of cavities appearing in the lungs in
adult patients due to focal necrosis of alveolar septa
and vascular walls. We have established for the first
time the formation of solitary cavities in SLE in childhood.
The latter requires detailed differential diagnosis to
exclude tuberculosis. The final diagnosis is established
only after an in-depth clinical and laboratory examination
and CT scan. Thus, in 1 patient, the use of CT confirmed
the addition of tuberculosis with decay to SLE, and in
1 patient with the presence of a cavity in the left lung,
it allowed us to confidently exclude the latter. At the same
time, the prevalence of changes and their spatial rela-
tionship with the pleural membranes and mediastinum
were clarified. In our material, tuberculosis was asso-
ciated with SLE in 2 patients (3.3%). In adult patients,
the development of tuberculosis reaches 16% [4, 9].

The analysis allowed us to conclude that the deve-
lopment of perivascular and peribronchial pneumofib-
rosis is most characteristic of the duration of the disease
more than 2 years (p<0.01), activity of stages Il and Il
(p<0.01) and patients older than 12 years. There are
no data in the literature on the radiological characte-
ristics of pneumofibrosis in SLE in children. There is no
literature data on the development of pneumofibrosis
in children with SLE.
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BUCHOBKMU
BukoHaHe pgocnimKeHHs  [03BONWMNO  NiABULLUTY
€(EeKTUBHICTb MPOMEHEBOI  AiarHOCTUKM  NereHeBux

ycknagHeHb Yy aiten npu CUB wnaxom yTOYHEHHs
03HaK OKPEMWUX PEHTIEHOMNOrYHMX cumnToMiB. Po3BMTOK
yckrnagHeHb OyB 6inbll  XapaKTEPHUM MpU  BUCOKUX
CTYNEHSIX aKTUBHOCTI.

Ona xeBopux 3 TpuBanum nepebirom, BUCOKOHD
aKTUBHICTIO, cTapwmx 3a 12 pokiB xapakTepHum 6yB
pPO3BMTOK MEPMBACKYNSIPHOrO Ta NepubpoHXianbHOro
nHeBModpibpo3y.

Komm’totepHa Tomorpadis B AuTsSIHOMY Bili Aouinb-
Ha y BWKIIOYHMX BUMNAZKax: NpU TSHKKOMY MyTbMOHITI
3 (hOpMyBaHHAM MOPOXHWH 4Yepe3 BUHUKHEHHSI Bac-
KyniTy, ANsi AiarHOCTUKM YyCKNagHeHb i AudepeHuin-
HOI [iarHOCTMKM 3 [HWWMKM NaTonoriYHMMM CTaHamm
(30Kkpema 3 Ty6epKynbLo30Mm).
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OBMEXEHHA AOCAIAXKEHHS

ABTOpU pyKOMUCy CBIAOMO 3acBiAyylOTb, WO MpeAcTaBneHe
OOCNiopKEHHA Mae OOMEXeHHsi, 3yMOBMEHi Moro Au3amHOM
i BMKOHaHHAM. PeTpocnekTuBHWMIA xapaktep (JepaBHOi ycTa-

CONCLUSIONS

The study increased the effectivenes s of radiation
diagnostics of pulmonary complications in children
with SLE by clarifying radiological signs. Complications
were more characteristic at high activity levels.

Perivascular and peribronchial pneumofibrosis was
characteristic in long disease duration, high activity, and
age over 12 years.

CT in children is advisable only in exceptional cases:
severe pneumonitis with cavity formation due to vascu-
litis, for complication diagnosis and differential diagnosis
(including tuberculosis).
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The retrospective nature (State Institution «Institute of Child and

OpuwuriHanbHi 4oCnigpKeHHSs

Original research


https://doi.org/10.46879/ukroj.3.2024.321-332
https://doi.org/10.3390/biomedicines13061485
https://doi.org/10.1177/1759720X211040696
https://doi.org/10.1080/1744666X.2020.1763793
https://doi.org/10.1007/s11926-023-01110-z
https://doi.org/10.1016/j.ejr.2025.05.001
https://doi.org/10.1016/j.rmed.2023.107456
https://doi.org/10.1177/09612033211069765
https://doi.org/10.1007/s10067-023-06592-x
https://doi.org/10.1186/s12969-025-01084-5
https://doi.org/10.3389/fped.2020.617137
https://doi.org/10.1097/JCMA.0000000000000783
https://doi.org/10.46879/ukroj.3.2024.321-332
https://doi.org/10.3390/biomedicines13061485
https://doi.org/10.1177/1759720X211040696
https://doi.org/10.1080/1744666X.2020.1763793
https://doi.org/10.1007/s11926-023-01110-z
https://doi.org/10.1016/j.ejr.2025.05.001
https://doi.org/10.1016/j.rmed.2023.107456
https://doi.org/10.1177/09612033211069765
https://doi.org/10.1007/s10067-023-06592-x
https://doi.org/10.1186/s12969-025-01084-5
https://doi.org/10.3389/fped.2020.617137
https://doi.org/10.1097/JCMA.0000000000000783

YKpaiHCbKWI PafionoriYHMin Ta OHKOMNOTiYHWI XxypHan. 2026. T. 34. Ne 1. C. 9-19
Ukrainian journal of radiology and oncology. 2026;34(1):9-19

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

HOBW «IHCTUTYT OXOPOHM 300POB’s AiTen Ta nignitTkis HauioHanb-
HOI akagemii MeguuHux Hayk YKpaiHu») He gae nigctas ans
NPUYUHHKX BUCHOBKIB i 36epirae pusunk CenekLinHoro 3MilLeHHs.
Po3mip i cknag BuGipku [60 xBopux Ha CYB Bikom Big 6 Ao 18 po-
ki, aiByata — 49 (81,7%), xnonunkm — 11 (18,3%)] obmexyioTb
TOYHICTb OLIHOK i NEPEeHOCUMMICTb pe3ynbTaTiB 3 ornsgy Ha 0cob-
NMBOCTI MapLpyTU3aLii NauieHTiB i NpakTUK HagaHHA 4ONOMOTU
B YKkpaiHi. [na MiHimisauii BNnvBiB CTaHAapTM30BaHO BUMIpIO-
BaHHS1, NPOBEAEHO HaBYaHHS OLHIOBaYiB, 3@ MOXIIMBOCTI 3aCTo-
COBaHO 3acninneHHs, BUKOHAHO aHani3n YyTrnMBOCTI. Y3aranb-
HIOBaHICTb BWCHOBKIB OOMEXeHa KOHTEKCTOM; MiATBEepOXKEHHS
notpebye MPOCMEKTUBHUX MYNbTULIEHTPOBUX AOCHIAXKEHb, 00-
I'PYHTOBaHUM PO3PaxyHKOM MOTYXXHOCTI, 30BHILLHbOK Baniga-
uieto Ta AoTpuMaHHaM HanexHoi kniHiyHoi npaktukm (Good
Clinical Practice — GCP).

MepcnekTUBU NOAAABLLUMX AOCAIAXEHD

Mpy npopoBXeHHi HaykoBoi poboTtn Oyae BuBYaTUCS CTaH
Marnoro komna KpoBooOGiry y nAiTel, XBOpUX Ha CUCTEMHUN
YepBOHUIA BOBYaK.

KoHdAIKT iHTEpecis

ABTOpU HE MaloTb 3asBNEHNX KOHMMIKTY iHTepeciB.

AOTpMMGHHﬂ €TUYHHUX HOPM

ABTOpU pyKonucy CBIAOMO 3acBiguvyloTb, WO AOCHIMKEHHSA
NpPoBOAUNOCL 3 BUKOPUCTAHHAM [AHUX MNEPBUHHOI MeAWNYHOI
OokyMeHTauii. [JocnigpkeHHs npoBedeHo BiANOBIAHO A0 ETUYHUX
cTtaHgapTie lenbCiHCbKOi Aeknapauii BcecBiTHbOI MeanyHoi
acouiaLii Npo eTUYHI TPUHLMNY NPOBEAEHHSA HAYKOBUX MEeONYHUX
OOCMiMKeHb 3a y4acTio MOAWMHW, OUPEKTUBU EBPONENChKOro
ToBapuctea 86/609 npo yyacTb nogen y Meauko-GionoriyHmx
OOCRiMKEHHSX, a TakoX Hakasy MiHicTepcTBa OXOpPOHM 340POB'A
Ykpaiin Ne 690 Big 23.09.2009 p. CneujanbHO Ans HaykoBOI
po60TH AOCHiAKEeHHS1 He MPOBOAUIMUCD.

BUKOPUCTAHHS LUTYYHOrO IHTEAEKTY

ABTOpU pyKOnNWCy CBIAOMO 3acBigyylOTb, WO Yy NpOLECi
NpoBefeHHs1 [OOCNiMKEHHs Ta NiAroToBKM LbOrO  PyKONuUcy
He BMKOPMCTOBYBANW >XOAHUX IHCTPYMeHTiB abo cepBiciB reHe-
PaTMBHOMO LUTYYHOrO IiHTENeKTy [Ans BWKOHaHHS OyAb-sIKuX
3aBAaHb, nepenideHnx y TakcoHOMIl AeneryBaHHs 3aBOaHb
reHepaTvBHOMY LWTy4YHOMY iHTenekTy (GAIDeT, 2025 p.).
Yci etann poboTn — Big KOHUeNTyanisauii Ao diHanbHoro pega-
ryBaHHsi — BMKOHaHi 6e3 3anyyeHHs reHepaTMBHOIO LUTYYHOrO
iHTENEKTY, BUKMIOYHO aBTOPaMu.

MepBuHHI AQHi Ta MaTepiaAn

ABTOpU pyKOnUcy CBIQOMO 3acBiguytoTb, WO Yy PoOGOTI BMKO-
puUcTaHO pe3ynbTaTy BMACHWUX KMiHIYHUX AOCRigXeHb, Wo 6ynu
cuctematu3oBaHi Ta npoaHanizoBaHi aBTopamu. [lepBUHHI
OaHi BknovaTb npotokony KT obcTexeHb Ta OTpUMaHi Kinb-
KicHi xapakTepucTuku. Bci matepianu 36epexeHi B apxisi go-
CRigHULBKOI rpynn Ta MOXyTb BYTW HagaHi 3a obr'pyHTOBaHUM
3anuTomM [0 aBTOpPa-KOPecnoHAeHTa, 3 ypaxyBaHHSM BUMOT
KOHMIAEHUIMHOCTI Ta ETUYHNUX HOPM.

IHdbopmalis Npo PiHAHCYBAHHS

diHaHCcyBaHHsi oGCTexeHb BuaaTkamu [epxaBHOro GrmKeTy
YKpaiHu, BuaaHHs CTaTTi 3@ BNacHi KowTy.

Po6oTa € chparmeHTOM nnaHoBOi HaykoBO-AOCHIAHOI poGoTH
«lMpomeHeBa giarHocTMKa 3axBOPKOBaHb IlereHb Ta MneBpu

Adolescent Health of the National Academy of Medical Sciences
of Ukraine») does not provide grounds for causal conclusions
and retains the risk of selection bias. The size and composition
of the sample [60 patients with SLE aged 6 to 18 years, girls —
49 (81.7%), boys — 11 (18.3%)] limit the accuracy of the assess-
ments and the portability of the results given the peculiarities
of patient routing and care practices in Ukraine. To minimize
the effects, measurements were standardized, raters were
trained, blinding was applied where possible, and sensitivity
analyses were performed. The generalizability of the findings
is limited by the context; confirmation requires prospective
multicenter studies, a reasonable power calculation, external
validation, and adherence to Good Clinical Practice (GCP).

Prospects for further research

Future studies will examine pulmonary circulation in children
with systemic lupus erythematosus.
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PE3IOME

AxTyanbHicTb. [lcMxoeMoLiiHe HanpykeHHss B YMOBaxX akTMBHMX OOMOBUX A
3yMOBMIOE pi3Kke MiABWLLEHHA YacTOTU OHKOIOTYHUX 3axXBOPKOBaHb, 30KpeMa paky
LWMNKM MaTku. BiaoTepmiHOBaHe nikyBaHHs CyTTEBO MOripllye MoKa3HukM Gespeuu-
OVBHOI BWXXMBAHOCTI, 0COBNMMBO cepes MOMnoaumX >iHOK.

Meta po6oTn — npoBefeHHs nopanblnxX AOCMiAXeHb, CNPSAMOBaHUX Ha PO3PO6GKY
HOBMX BapiaHTiB MeToay nikyBaHHA xBopux Ha PLUM noyaTkoBuX cTagin i3 3acto-
cyBaHHaAM HDR-6paxitepanii nopsg 3 MXT, a Takox MOPIBHANbHWIA aHania ocob-
NMBOCTEN niKyBanbHOrO naTtoMopdo3y MyXSIMHWU MNpU 3acTOCYBaHHI pi3HWX BUAIB
nepegonepawinHoi Tepanii, Ta ouiHKy edpeKTMBHOCTI NiKyBaHHS XBOPUX.

Matepianu Ta meToaun. 3acTocyBaHHS METOAIB MaTeMaTUYHOI CTAaTUCTUKN Ha Lndpo-
BaHOMY MacwBi kaTaMHeCcTUYHUX AaHmx 108 XBOpuX Ha pak LIMIAKM MaTKM NOYaTKOBUX
CTafii [O3BOMUIO BUAIMUTU HU3KY MOKAa3HWKIB, WO MOXYTb NpeTeHayBaTW Ha porb
MapKepHMX 03HAK CTOCOBHO MOSIBM Y MabyTHLOMY KaHLiep-cneumdiYHnX Hacniakis.
BukopuctaHHa cyyacHux iHopMauiMHUX TEXHOMOrIN ANs aHanisy BeNMKUX MacuBiB
KaTaMHeCTUYHUX AaHVX NaLiEHTOK Aae 3MOry 3a MiHiManbHOro 3anyyYeHHst JIOACHKUX
pecypciB BUSBMATM 3B’3KM MiXK BUHWKHEHHSIM Yy MofanblUoMy KaHuep-cneumndiy-
HVUX HacmigkiB, BUXIOHUMW KNiHIYHUMKM MNOKa3HWKaMu Ta 0cobnMBOCTAMM MpoBe-
OEeHOro NniKyBaHHS.

Pesynbrati. BinblicTb MapkepHUX O3HAK € 3HAaYEeHHAMU KMiHIYHUX MNOKa3HMKIB Ha
noyaTky nikyBaHHs, siKi BUCBITNIOIOTLCA B NiTepaTypi, NpoTte ix pedepeHCHi 3HaYeHHs
XapakTepusyoTb pak LUMAKW MaTKW y LiNoMy Ta Bigpi3HAKTLCA Bifg AaHUX ONS paky
LMK MaTKU novaTkoBuX cTafgin. KpiMm Toro, 3a Hawvmu SaHUMKW, MapKepHi O3HaKku
3anexatb Big BuAy Meplloro ertany niKyBaHHA — onepaTMBHE BTPy4YaHHs abo
XimionpoMeHeBa Tepanis.
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ABSTRACT

Background. Psycho-emotional stress in the context of a military activity leads to
an unexpectedly high increase of the morbidity-rate of oncological diseases, espe-
cially cervical cancer. Delayed medical care correlates with a significantly worse
recurrence-free survival rate, particularly among young women.

Purpose — is to conduct further investigations, concerning developing of new treat-
ment modalities for early-stage cervical cancer patients, using HDR brachytherapy in
combination with concomitant chemotherapy (CT), as well as a comparative analysis
of the features of therapeutic pathomorphism across different options of preoperative
therapy and evaluation of the treatment efficacy.

Materials and Methods. The application of mathematical statistics methods at the
digitalized pool of the catamnestic data of 108 patients with early-stage cervical cancer
allowed for the identification of several indicators that may serve as marker signs for
the future occurrence of cancer-specific events.

The application of modern information technologies for analyze of a large pool of
catamnestic data of patients allows for the identification of correlations between
subsequent cancer-specific events, baseline clinical indicators and treatment charac-
teristics with a minimal human resource involvement.

Results. Most of these marker indicators are presented as clinical values, recorded
at the beginning of treatment. While these indicators are discussed in the literature,
their reference values typically characterize cervical cancer in general and differ
from the specific data for early-stage cervical cancer. Furthermore, our data indicates
that these marker indicators properties depend on the type of the initial treatment —
whether surgical intervention or chemoradiotherapy.

Conclusions. The established patterns can serve as a basis for developing
recommendations to adjust antitumor therapy under conditions of forced intensifi-
cation of the treatment.
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INTRODUCTION

3a paHnmmn MixxHapoaHOT areHuii 3 BUBYEHHSI paky
GinbLiCTb BMNAAKIB 3aXBOPIOBAHHS HA paK LUMIKMA MaTKK
(6bnusbko 78%) 3ycTpidaeTbca B KpaiHax, siki po3BuBa-
I0TbCA. TaM oro BifCOTOK CTaHOBUTL 15,7 % Bifd ycix hopm
3M0SIKICHUX HOBOYTBOPEHD Y XKIHOK, i € APYrOH0 3@ YacTOTOK
NPUYMHOK CMepPTi Big paky. B eKOHOMIYHO pPO3BUHEHWX
KpaiHax pak wwuiiku maTku (PLLUM) ctaHoButb nuwe 4,4%
cepep ycix BnepLue giarHocToBaHMX BUNagkie paky [1].

Cy4yacHuM acnekTtoM nikyBaHHs PLLUM € komnnekcHe
3aCTOCYBaHHSA MPOMEHEBOIO Ta MEAUKaMEHTO3HOIO METO-
AiB NMpy NEBHUX CTafisxX 3axBOPHOBaHHSA, sike [O03BOMSE
O[HOYACHO BMIIMBATW HA MEPBUHHY NMYXIUHY i CyOKMiHIYHI
BigAaneHi metactasu [2]. OcTtaHHe 0COONMBO BaXNMBO
npyv BWCOKIN MOTEHUii MyXNMHU [0 MeTacTasyBaHHS,
KOMW NoKanbHe 3acTOoCyBaHHsi npomeHeBoi Tepanii (MT)
He € pgoctaTtHiM. poTe WKMpoKOro AOCBidy NOEAHaHHS
ximioTepanii i3 HDR-OpaxiTepanieto HaTenep Lie He Mae.

According to the data of International Agency for
Cancer Research, the highest morbidity-rate of cervical
cancer (approximately 78%) is presented in developing
countries. In these regions, it accounts for 15.7% of all
female malignancies and stands as the second leading
cause of cancer-related death. In economically developed
countries, cervical cancer (CC) represents only 4.4%
among all newly diagnosed cancer cases [1].

A modern aspect of CC management involves
the combined application of radiation and chemo thera-
py at certain stage of disease, allowing for simultaneous
impact on the primary tumor so as subclinical distant
metastases [2]. The latter is particularly crucial for tumors
with a high metastatic potential, where localized radio-
therapy (RT) alone is clearly insufficient. However, there
is currently a lack of experience, regarding the combi-
nation of chemotherapy with HDR brachytherapy.
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BaxnMBMM nuTaHHAM Yy KOMOGIHOBaHOMY niKyBaHHi
xBopux Ha PLLUM IB — IIA cTagin 3anuwaeTbcs HEBU3Ha-
YEHICTb MOCNIAOBHOCTI BUKOPUCTAHHA nonixiMmiotepanii
(MXT) Ta/abo npomeHesoi Tepanii (MT) — Ao 4u nicns
XipypriyHoro nikyBaHH4A. Bigomo, Lo npoBeaeHHs nepea-
onepadinHoi MNT iHoai CcynpoBOOXYETbCA YCKNagHeH-
HsIMM, LLO BMNMBA€E Ha CTPOKW NPOBEAEHHS onepauii —
il BiATEPMiHYBaHHS, MOripLWYOThb ii TEXHIYHE BUKOHaHHSA
i, IK Hacnigok, 36inbLUyloTb 3aranbHy TpuBanicTb Miky-
BaHHA. 3actocyBaHHsa [XT y skocTi Heoan'toBaHTHOI
Tepanii NpMBOAMTL A0 MOLUKOMKEHHS KMNITUH HEe TiNbKK
NepBUHHOI MNyXNUHW, ane W MeTacTasiB Y perioHapHuX
nimdatnyHMx By3nax, WO niABULLYE paauKanbHICTb
OMNepaTMBHOIO BTPYYaHHs Ta CMpPUSiE MOKPALLEHHIO
pesynbTaTiB nikyBaHHS [3].

He3apoBoneHicTb pe3ynbrataMu MikyBaHHs XBOPUX
€ NnepeaymMoBOK MOEAHAHOIO 3aCTOCYBaHHsSI NMPOMEHEBOT
Tepanii Ta ximioTepanii npu nikyBaHHi xBopux Ha PLUM.
Takvin nigxig mMae HU3KYy TeOPETUYHMX OOrpyHTYBaHb.
MpoTunyxnuHHi  Npenapatn MOCUMIOITL  NPOMEHEBE
YLWIKOKEHHST NYXIUHHUX KNITUH 3@ PaxyHOK MOPYLUEHHSI
MexaHi3miB penapauii ywkomxkeHoi OHK, cuHxpoHizauii
BCTYNY MYXNUHHUX KMITUH Yy asu KNITUHHOIO LIMKIY,
HanbinbL YyTNMBI 0 NPOMEHEBOTO YLLKOMKEHHS, 3MEH-
WEHHS KINbKOCTI NyXNMUHHUX KMiTWH, WO nepebyBatoTb
y dasi crnokow, Ta 3gaTHOCTi BOMBATM PE3UCTEHTHI
[0 OMPOMIHIOBaHHA MYXMNWHHI KMITUHKU, AKi 3HAXOASTbCA
B CTaHi rinokcii. Kpim 3a3HayeHoro, cami npoTunyxmnuHHi
npenapatu MakwTb UUTOCTAaTUYHUA edeKT He TinbKu
BIQHOCHO NEPBUHHOI NYXIIUHW | perioHapHMX MeTacTasiB,
ane i 3gaTtHi KOHTponBaTK CyOKNiHiYHI BiaaaneHi meTa-
ctasn [4]. TakuM 4YMHOM, ChinNbHE 3acTOCyBaHHA MNpo-
MeHeBOi Tepanii i XimioTepanii MOBMHHO NIABULLNTK
NPOTUNYXINUHHMI edpekT NnikyBaHHSA xBopux Ha PLLM.

MeTta po60oTM — npoBedeHHs nodanbLunx [ocnia-
XEHb, CNPSIMOBaHMX Ha PO3poOKy HOBUX BapiaHTiB METO-
Oy nikyBaHHSA XBOpuX Ha paHHin PLWUM (ctagin IB — 1I1A)
i3 3acTtocyBaHHsM HDR-6paxitepanii nopsg 3 [XT,
a TakoX MOPIBHANbHWUIA aHani3 ocobnuBocTen nikyBarb-
HOro naTtomMopgo3y MyXMMHW MpPU 3aCTOCYBaHHI Pi3HMX
BMAIB nepegonepawiiHoi Tepanii Ta OUuiHKY edekTuB-
HOCTI NiKyBaHHS XBOPUX.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

[ocnigXeHHs, Wo NpONOHYETLCS, 32 CBOEKD METOH
HanexuTb A0 TakuX, WO BWCYBaloTb rinoTe3n; 3a 4Yaco-
BMMU napametTpamMv — AUMHaMmiyHe (MOB3[AOBXHE);
3a HasiBHOCTI/BIACYTHOCTI BTPYYaHHS — aKTUBHI METOAM
niKyBaHHS; 3a ChiBBiAHOLWEHHAM 4acy 30o0py pAaHux
i dhopmyBaHHS BUBIPOK — peTpOCNEKTUBHE. TaknM YMHOM,
OOCNIAXKEHHST 3a CBOEK CTPYKTYpOK € PEeTpOCMneKkTUB-
HUM AOCNIMKEHHAM BUNAO0K-KOHTPOIb.

3 apxiy [lepxaBHOi yCTaHOBU «IHCTUTYT MeAMYHOI
pagionorii Ta oHkornorii im. C.I1. Mpurop’eBa HaujioHanbHoi
akagemii MeguMyHuxX Hayk YKpaiHu» Ons  BHECEHHS
B eneKkTpoHHy 6a3y pJaHux Bigbupanuca naneposi
icTopii xBopobu onepoBaHux nauieHTok i3 PLUM cragin
IA, 1Al 1A2, I1B1, IB2, lIA, aki npoxoannu cneujianbHe
NiKyBaHHSA y KNiHiyi iHCTMTYTY B nepiog 1999-2024 pokw.
Ocobnuenii  gocnigHWUbKUA  iHTEpeC npeacTaBnsnu
OaHi nauieHTok, AKi oTpumanu KomnnekcHe abo Kom-
GiHoBaHe nikyBaHHS.

Kputepiamu Binbopy 6ynu Taki ictopii xBopobu na-
LIEHTOK, B SIKMX TPUBANICTb CMOCTEPEXEHHS CTaHoBUNa

A critical issue in the multimodal treatment of
cervical cancer patients with stage IB-IIA remains the
uncertain sequence of chemotherapy (CT) or RT-spe-
cifically, whether they should be administered before
or after surgical intervention. It is well known that pre-
operative RT is sometimes associated with compli-
cations, that could delay surgery, impairs its technical
execution, and, consequently, extend the overall duration
of patients treatment. The use of CT as a neoadjuvant
therapy leads to cellular damage not only in the primary
tumor, but also in regional lymph node metastases,
thereby increasing the radicality of surgery and contri-
buting to improved the treatment outcomes. [3].

Dissatisfaction with the current treatment outcomes
determines the combined application of radiotherapy
and chemotherapy in CC patients. This approach has
several theoretical justifications. Antitumor medications
enhance radiation-induced damage to tumor cells by
disrupting DNA repair mechanisms, synchronizing the
entry of tumor cells into the phases of the cell cycle,
which are most sensitive to radiation, reducing the
number of tumor cells in the resting phase, and main-
taining the ability to kill radiation-resistant hypoxic cells.
Furthermore, antitumor agents themselves exert
a cytostatic effect not only on the primary tumor and
regional metastases, but are also capable of controlling
subclinical distant metastases [4]. Thus, the co-admi-
nistration of radiotherapy and chemotherapy should
enhance the antitumor efficacy in the treatment of
CC patients.

Objective — is to conduct further investigation, focu-
sed on developing new treatment options for early
stage (IB — llA) cervical cancer patients, using HDR
brachytherapy with CT, as well as to conduct a com-
parative analysis of therapeutic pathomorphism
features across different types of preoperative therapy
and evaluate overall treatment efficacy.

MATERIALS AND METHODS

The proposed study is hypothesis-generating; by
its temporal parameters, it is dynamic (continueational);
by the presence or absence of interventions, it involves
active treatment methods; and by the relationship
between data collection time and cohort formation,
it is a retrospective study. Thus, the study structure is
defined as a retrospective case-control study.

Paper-based medical records of patients with
stage |A, IA1, IA2, IB1, IB2, and IIA cervical cancer (CC),
who underwent surgery and received specialized treat-
ment at the clinic of the State Organization «S.P. Grigoriev
Institute of Medical Radiology and Oncology of the
National Academy of Medical Sciences of Ukraine»
between 1999 and 2024 were selected for entry into
an electronic database. Especial investigational interest
was focused on patients, who obtain combined or
complex treatment.

The selection criteria included a follow-up duration
of more than one year, or there was detected early
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Ginblwe ogHoro poky, abo OGyno 3adikcoBaHO paHHiIN
MaHicdheCT 3axBOploBaHHsS (40 ogHoro poky). MoBHUMK,
HeLeH3ypPOBaHUMWN  CMOCTEPEXEHHAMW BBaXanu ne-
TanbHi Hacnigky, NporpecyBaHHst MyXMWHU Ta MNosiBa
mMeTacTasiB. BigibpaHi icTtopii xBOpoGW BHOCUNUCSA
[0 enekTpoHHOI 6a3n faHux, CTBOPEHOI Yy BifnoBigHOCTI
0o iHdonoriyHoi Mmoaeni, po3pobrneHoi paHile, o noyart-
Ky NpoBeAeHHs ocnigKeHHs [5].

[Ona maTtematuyHoro aHanisy BMICTy ccopMOBaHoOi
6asn JaHux 3acToCoByBanv METOAM HenapameTpUyHOT
ctatuctukn (naket «STATISTICA») i3 3acTocyBaHHAM
KpuTepito MaHHa-YiTHi (KMY), kputepito «xi»-kBagpat
MipcoHa (KXIT)).

OnucoBi cTtatUCTMKKM nogasanuca abo mepiaHoto,
abo y surnagi Me (LQ;UQ), oe Me — megiaHa, LQ —
HVKHIN kBapTunb, UQ — BEpPXHIiN KBapTUb.

O6csar BMbipkn gocnigpkeHHs ctaHoBmB 108 Bunagkis
3aXBOPIOBaHHS, [aHi BiAKOHBEPTOBAHO 3 MarnepoBuUx
icTopii xBopobu y uucpoBy copmy Ta MakcMManbHO
HacKMYeHNX iHPOPMaTUBHO.

Bik xBopux ctaHoBuB 26—80 pokiB, MediaHa 46 pokis,
iHTepkBapTUNbHUIA po3max (38;54) poku.

Posnogin 3a cragiammn nicns onepadii: IA ctagis —
2 ocobu (1,9%); cragia 1B — 43 ocobu (39,8%);
ctapis IIA—49 oci6 (45,4%); ctagis 1B — 14 oci6 (12,9%).

Mpu aHanisi rictonoriyHMx gaHnx AOMiHyBanu nnoc-
KOKMITUHHWI 3poroBinuii pak (M8071/3) — 57 oci6 (53%);
NAOCKOKIITUHHWI OPIOHOKMITUHHWIA HEepOroBilunin
pak (M8073/3) — 17 oci6 (16%); ageHokapuu-
Homa (M8140/3) — 10 oci6 (9%).

3a opmolo 3pocTaHHA NyxnuHM Yy GinbLluocTi
nauieHToK cnocTtepiranaca eHgodiTHa dopma pocTy
(64 (60%) ocib).

LieHsypoBaHumu 6ynmn 84% cnoctepexeHb (91 ocoba),
y 3B’AI3KY 3 YNM XapaKTepUCTUKM 3ararnbHOI BMXUBAHOCTI
MatoTb 3aHWXKEHWUIA XapaKkTep i CTaHOBNATb: OQHOpPIYHA —
100%; gBopiyHa — 99%; TpupiyHa — 73%; m’'aTupiyHa —
54%; noHag 5 pokis — 30%.

AHanoriyHo, 3aHWXeHi xapakTepucTuku 6e3peun-
OVBHOI BWXMBAHOCTI CTaAHOBNATb: ofHopiyHa — 99%;
aBopiyHa — 93%; TpupiyHa — 68%; m'atupiyHa — 47%;
Ge3peumanBHa BUXKMBaHICTb NoHag 5 pokiB — 24%.

PE3YABTATU

OCHOBHVM HanpsAMKOM MOTOYHOro eTany AOoChioKeH-
Hsi OyB aHani3 oHkonoriyHux Hacnigkis (OH) nikyBaHHs
108 nauieHTOK rpynu cnocTepexeHHsi. 3aranbHa Kinb-
KiCTb BMSIBNEHUX KaHUep-cneundivHnx edekTiB CTaHOBK-
na 33 sunagku (31%). Cepen Hux 17 Bunagkis (16%) cta-
HOBUNW peunamem 3axsoptoBaHHs, 11 Bunagkis (10%) —
metactasn, 5 sunagkis (5%) — CMHXPOHHE BUHWUKHEHHS
OHKOJTOMYHUX HacniaKiB.

AHani3 iHdopmauiiHnx macusiB Gyno posnoyato
i3 BUSIBNEHHSA NPSAMOI 3anexHocTi Mk nossoto OH i kni-
HIYHUMW JaHUMW NauieHTa, XapaKTepucTUkamMu nyxnvHu
Ta Nporpamoro NPOBEAEHOro MiKyBaHHS, a TaKoX iHTep-
Barnis Nno 4yacy npoBefAeHHs NikyBaHHSA. Ane npu LboMy
Oyna oTpumaHa Hu3ka napafoKcalnbHMX 3anexHOCTen,
sika cTana iHguKaTtopoMm HeobxigHocTi cTpaTudikauii
BUGIPKM JOCNIAKEHHS.

Hanbinbl peneBaHTHMM HanpsMKOM cTpaTtudikauii
€ posnogin Ha niarpynu BignosigaHo o TNM crtagito-
BaHHs nicnsi onepadii. 3rigHo 3 obpaHoto cTpaTerieto rpyny
6yno po3nodineHo Ha ABi NiArpynu 3rigHoO 3i cTaTycom

disease manifestation (up to one year). Patients death,
tumor progression and metastatic disease were con-
sidered complete, non-censored observations. The se-
lected medical records were entered into the electro-
nic database, created according to the infological
model, developed previously before the beginning of
the study [5].

Methods of non-parametric statistics analyse
(STATISTICA software package), using the Mann—
Whitney U test (MWU) and Pearson’s chi-squared
test were applied for the mathematical analysis of the
database content.

Descriptive statistic analyze was presented either
as the median or in the format of Me (LQ; UQ), where
Me is the median, LQ is the lower quartile, and UQ is
the upper quartile.

The study cohort consisted of 108 cases, information
was converted from paper medical records into digital
form for maximized parametrical analyze.

The age of the patients ranged from 26 to 80 years,
with a median of 46 years and the interquartile range
was (38; 54) years.

The post-operative stage distribution was as fol-
lows: stage IA — 2 patients (1.9%); stage IB — 43 pati-
ents (39.8%); stage 1A — 49 patients (45.4%); stage 11IB —
14 patients (12.9%).

Analyzing histological data, the dominant types
were keratinizing squamous cell carcinoma (M8071/3) —
57 patients (53%); non-keratinizing small cell squamous
cell carcinoma (M8073/3) — 17 patients (16%); and
adenocarcinoma (M8140/3) — 10 patients (9%).

Regarding tumor growth patterns, the endophytic form
was observed in the majority of patients (64 (60%) cases).

Censored observations accounted for 84% (91 pa-
tients); consequently, the overall survival (OS) charac-
teristics are understated and are as follows: 1-year OS —
100%; 2-years — 99%; 3-years — 73%; 5-years — 54%;
more than 5 years — 30%.

Similarly, the understated recurrence-free survival
(RFS) characteristics are: 1-year RFS — 99%; 2-years —
93%; 3-years — 68%; 5-years — 47%; and recurrence-free
survival over 5 years — 24%.

RESULTS

The primary focus of the current stage of investiga-
tion was analyze of the oncological outcomes (OO) of
108 patients in the observation group. The total number
of the identified cancer-specific effects was 33 (31%)
cases. Among them, there were 17 (16%) cases of
recurrent disease, 11 (10%) cases of metastatic disease,
and 5 (5%) cases involved the synchronous occurrence
of oncological outcomes.

The analysis of the data arrays began by identifying
direct correlations between the occurrence of OO
and clinical data of patients, tumor characteristics, and
treatment program, so as time intervals, which was
conducted. However, there was obtained a serie of
paradoxical dependencies, which indicated on the nece-
ssity for sample stratification.

The most relevant direction for stratification is the
division into subgroups, according to the TNM post-
operative staging. Following this strategy, the group
was divided into two subgroups: the first one has inclu-
ded patients with positive lymphatic nodes status (pN1) —
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nimcposyanis (N): nepia Bknioyana nauieHTOK i3 HasiB-
HIiCTIO BUSABNEHUX No3uTuBHUX NiMdosy3nis (N1) nicna
onepadii, gpyra — naudieHTok i3 ix BigcyTHicTio (NO).
lMpoTe oueBMAHICTbL Takoro nNigxoay He npussena Ao Oui-
KyBaHOro pesynsraty BHacnigok abo obmexeHoi Yncenb-
HocTi rpyn, abo BHacnigok HasiBHOCTi [104aTKOBOro
dakTopa, WO BTPY4YaETbCH, Ta SIKUA MOXIMUBO CTaHe
B Harodi Npy nofganbLIOMy PO3LLUMPEHHI BUBIPKM.

HacTtynHuin HanpsiMok cTpaTudikauii 6yB cnpsimoBa-
HUA Ha BUIYYeHHs hakTopa BNNUBY nepegonepauinHol
aHTMGNacToMHOi Tepanii Ta poslwapyBaHHs BUGIpKKM O0-
CNigXeHHA Ha MauieHTOK, NiKyBaHHSA SIKMX MOYMHanocs
3 onepauinHoro BTpy4yaHHs (rpyna On) Ta nauieHToK,
nikyBaHHA AKUX MOYMHanocs 3 nepegonepauinHol aHTu-
6nactomHoi Tepanii (ABT), ockinbku, Ha AYMKY NPOBiAHUX
cdhaxiBLiB BMKOHaBLIB HaykoBo-gocnigHux pobit (HOP),
nikyBaHHa xBopux Ha PLUM i3 cragieto IB-IIA gouinbHo
noyMHaTV 3 nepegornepauiiHoi aHTMbnactomMHol Teparnii.
OnocepenkoBaHMM  NIATBEPOXKEHHSIM  @KTyarnbHOCTI
TaKOro po3noginy cranu Taki JoKasu.

lMo-nepwe, CTaTUCTUYHO 3HAYYLLOK W TaKo, Lo
nigTBepaXyeTbCA AO0CBiAOM baxiBLiB, BUABMMIACS pi3-
HUUA Mk KinbkicTio OH y maibytHboMy B rpynax ABT
(15 oci6, 17,44%) 1a On (8 oci6, 36,36%) (KX,
p=0,050, 108 ocib).

Okpemuin nornsif, Ha peunavByBaHHS Ta MeTa-
CTasyBaHHsi MOKa3aB TaKOX CTATUCTUYHO  3HAYyLUi
pesynsTaTu:

— peumauByBaHHs B rpyni ABT — 11 oci6 (13,92%),
peunamByBaHHst B rpyni On — 6 oci6 (30,0%), (KX,
p = 0,088, 99 ocib, po3rnsgaeTbea Sk rinotesa);

— MeTacTasyBaHHA B rpyni ABT — 6 ocib (7,79%),
meTacTasdyBaHHsa B rpyni On — 5 oci6 (23,81%), (KX,
p = 0,039, 98 ocib).

Mo dpyee, YacToTHUI aHani3, NpoBeAeHUN B pamMKax
KaTeropii 4OKa30BOI MeOULMHU «OMUC cepii BUNagkiey,
3 METOK BUSIBMEHHSI 3B’A3KY MiX cTajitoBaHHAM 3a N1
nicnsa onepadii Ta noseoto OH:

—y nauieHTok 3 N1 nicnst onepauii rpynu ABT (17 oci6)
6e3 OH y manbyTHbomy — 12 oci6 (70,59%), 3 OH —
5 oci6 (29,41%);

— y nauieHtok 3 N1 nicns onepadii rpynn On
(5 ocib) 6e3 OH y manbytHbomy — 2 ocobu, 40%),
3 OH — 3 ocobu (60%).

HaBegeHe BuLle OEMOHCTPYE, O po3nogin Bubipku
Ha rpynn ABT Tta On He cynepeuuTb 3aranbHOBIZOMWUM
dakTam, KOpenie i3 ysiBNeHHSAMW eKChnepTiB Ta MoXxe
OyTV 3aCTOCOBaHMM Y JOCHIOKEHHI.

AHani3 gaHux, nNpoBedeHWA 3a TakMM PO3NoAiniom
Ha rpynu, BUSBMB LNy HWU3KY LiKaBUX 3anexHoCcTewn,
YacTuHa sKMX cniBnagae 3 iHdopmadielo nitepartypHux
JKepen Ta € 4YeproBMM MigTBEPAXEHHSM aKTyarnbHOCTI
obpaHoi cTparerii [6, 7, 8, 9, 10, 11, 12].

Hambinblia KinbKicTb 3anexHocTe Mix nosisoto/
HEMosiIBOK OHKOMOTYHUX Hacrigkie y ManbyTHbOMY
crnoctepiranacsa B rpyni On — nikyBaHHSA naui€eHTOK
noumMHanocs 3 onepawii, ag’toBaHTHa Tepanisa Bigody-
Banacb 3a 7 MOXNMBMMW BapiaHTamu, ki npeacras-
neHo y Tabn. 1.

Cepen KniHiYHMX nokasHukiB rpynn On  MapkepHi
BNacTUBOCTI LIOAO MOSIBM  OHKOMOMYHWX  Hacnigkis
y ManbyTHbOMY Marnu NMOKa3HUKM MOHOUUTIB (abCcontoTHi
Ta BigHocHi), p = 0,022, p = 0,038, KMY), iHgekc SIRI
(p = 0,014, KMY), LMR - BigHoweHHsA nimdoumnTis
00 MOHOUMTIB Ha noyatky nikyBaHHA (p = 0,014, KMY)
Ta piBeHb nyxnuHHoro mapkepa SCC (p = 0,020, KMY).

node-positive, and the second one — node-negative (pNO)
patients. Nevertheless, this approach did not yield
the expected results, likely due to either limited sizes
of the group or the presence of an additional confoun-
ding factor, that may become useful if the investiga-
tional cohort will be increased.

The next stratification approach aimed to isolate
the influence of preoperative antiblastic therapy by
splitting the patients for cohort whose treatment began
with surgery (Surg group) and those, whose treatment
began with preoperative antiblastic therapy (ABT group).
This is consistent with the point of view of leading
researchers, that the treatment of cervical cancer pa-
tients stages IB-IIA should be started with preoperative
antiblastic therapy. Different facts confirm indirectly
the relevance of such a distribution.

First of all, a statistically significant difference,
supported by clinical expertise, was found between
the future occurrence of OO in the ABT group (15 pa-
tients, 17.44%) and the Surg group (8 patients, 36.36%)
(pearson’s chi-squared test, p=0.050, n=108).

When analyzing recurrence-rate and metastasis
occurrence separately, the results remained statistically
significant:

— recurrence-rate in ABT group was 13.92%
(11 patients), in the Surg group — 30.0% (6 patients),
(p=0.088, n=99, analized as a hypothesis);

— metastasis-rate in ABT group was 7.79% (6 pa-
tients), in the Surg group — 23.81% (5 patients), (p=0.039,
n=98).

Then, a frequency analysis, conducted within the
«case series report» category due to evidence-based
medicine to identify the association between pN1 status
and the occurrence of OO:

— in ABT group, among patients with pN1 (n=17):
12 patients (70.59%) remained OO-free, while in
5 patients (29.41%) developed OO;

— in the Surg group, among patients with pN1 (n=5):
2 patients (40%) remained OO-free, while in 3 patients
(60%) developed OO.

The above mentioned results demonstrate that
stratifying the study cohort into ABT and Surg groups
does not contradict established facts, correlates with
expert opinions, and is applicable to this study.

Data analysis, conducted based on this grouping,
revealed a series of compelling dependencies. Some of
them align with existing literature data and further validate
the chosen strategy of investigation [6, 7, 8, 9, 10, 11, 12].

The highest number of correlations between the
presence or absence of future oncological outcomes
was observed in the surg group — patients’ treatment
was started with surgery, which followed by seven
possible variants of adjuvant therapy, as presented
in Table 1.

Among the clinical parameters of the Surg group,
marker signs properties regarding the future occurrence
of oncological outcomes were charecterized for mono-
cyte counts (both absolute and relative, p=0.022
and p=0.038, respectively, MWU), the SIRI index
(p=0.014, MWU), the LMR (lymphocyte-to-monocyte
ratio) at the beginning of treatment (p=0.014, MWU),
and level of tumor marker SCC (p=0.020, MWU).
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Ta6nuus 1. Cxema nikyBaHHs nauieHTok i3 PLUM nicns nepBMHHOrO XipypriyHOro BTpy4YaHHs
Table 1. Scheme of treatment of cervical cancer patients, which started with surgery

Ne / No Cxema nikyBaHHsi Scheme of treatment
1 onepauia + AXT + OMNT + BIMNBT surgery+ACT+EBRT+Brachy
2 onepauia + AXT + ONT surgery+ACT+EBRT
3 onepauisa +BMNBT surgery+Brachy
4 onepauisa +4MNT surgery+EBRT
5 onepauia + OMT + AXT surgery+ EBRT +ACT
6 onepauisa + OMNT + BIMBT + AXT surgery+EBRT+Brachy+ACT
7 onepauis surgery
TNpumimku:

AXT — ag’toBaHTHa ximioTepanis;

OMNT — guctaHuiiHa NnpomMeHeBa Tepanis;

BMBT — BHYTPiLLHLONOPOXHUHHA GpaxiTepanisi.
Notes:

ACT - adjuvant chemotherapy;

EBRT - external beam radiation therapy;

Brachy — intracavitary brachytherapy.

Y nauieHTok, y AKMx y ManbyTHbomy BigmidyeHo OH,
abConoTHI 3Ha4YeHHS MOHOUMTIB KONMMBANUCH Yy Mexax
(0,25 — 3,36)x10%n 3 mepiaHoO N iHTEPKBAPTUIBHUM
posmaxom 0,61 (0,42; 1,73). BiocoTkoBi 3Ha4YeHHs CTaHo-
Bunn 7 (6;12) (puc. 1; TyT i Hagani rpadivHi o6’ekTn €

In patients, in whom were subsequently develo-
ped OO, absolute monocyte values ranged from 0.25
to 3.36x10%L, with a median and interquartile range
of 0.61 (0.42;1.73). The percentage values were 7 (6;12)
(Fig. 1; here and hereafter, all graphical objects are

pparmeHTamu BuBogy pesyneratiB (Workbooks/Reports)  output  fragments  (Workbooks/Reports) from  the
cuctemu «STATISTICA»). STATISTICA software).
Bompsd! iy Group Boopiot By Group
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Puc. 1. KopoGyacTi rpadiku piBHIB MOHOLMTIB A0 NikyBaHHSA (abcontoTHi 3HauyeHHs — 3niBa (x10°%/n), BincoTkoBi — crnpasa)
y naujieHToK rpyny On 3 OHKOMOrYHMMK HacnigkaMmu y ManbyTtHeomy (1) Ta 6e3 Hux (0)
Fig. 1. Box plots of pre-treatment monocyte levels (absolute values on the left (x10%L), percentage values on the right)
in patients of the surg group with future oncological outcomes (1) and without them (0)

Ak mMoxHa 6auntn Ha puc. 1, piBEHb MNOKa3HMKa
mMoHouuTiB, wo nepesuwye 0,5x10%n (6% abcontoTHMX
3Ha4YeHb NokasHuka) Ansa nauieHtok i3 PLUM gocnigxyBa-
HOi koropTn, € puankoMm nosisu OH y manGyTHbOMY.
B nitepatypHux mxepenax, WO AOCAIAXYOTb npobnemy
NiKyBaHHA paKy WK1 MaTkn 6e3 ypaxyBaHHAM CTafiu,
HaBoasATbCS iHTepBanu nokasHuka Buwi 3a 0,7x10%n
(8—-10%), npoTe He po3rnNAAaTbCs OKPEMO MPOTrHOCTUYHI
iHTepBanu AnNs NauieHTOK i3 Mo4YaTKoBUMMW CTadigMu.
Hapani gaHi 6yayTb YTOYHEHi 3a paxyHOK PO3LUMPEHHS
BMOIpKM, MpoTe BWCOKUWA CTyNiHb 30iry niTepatypHux
AaHuX Ta aBTOPCbKMX pe3ynbTaTiB € YeproBuM niaTBepa-
XEHHSIM penpeseHTaTMBHOCTI BMOIpKM Ta NpaBOMIipHOCTI
hopmyBaHHs rpyn AOCAIAXKEHHS.

3a niTepaTtypHUMu AaHMMK, iHAEKC CUCTEMHOI 3a-
naneHoi Bignosiai SIRI > 1,0-1,5 go nikyBaHHA acouiiio-

As shown on Fig. 1, a monocyte level exceeding
0.5x10°%L (6% of the absolute values) in cervical cancer
patients of study cohort, represents as a risk factor
for the future occurrence of oncological outcomes.
While literature data concerning cervical cancer treat-
ment regardless of stage of disease reports threshold
intervals above 0.7x109/L (8-10%), however the
prognostic intervals, specified for early-stage cervical
cancer patients, were not analyzed separately. Obtained
data will be further refined by expanding the study cohort,
but the high degree of consistency between literature
data and our findings confirms the representativeness
of our study cohort and validity of the study group
formation.

According to literature data, a pre-treatment Systemic
Inflammation Response Index (SIRI) >1.0-1.5 is asso-
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BaHWI 3 ripLM NPOrHO30M, MUOLLOD iHBA3IE MYXMUHW,
HasiBHICTIO MeTacTasiB y NiMdoBy3nax i MEHLUOK BWKU-
BaHicTio [13]. 3a HawmmMum gaHumm pusmk OH y nauieHTok
crnocTtepiraetbcsl npu  3HadveHHi SIRI > 0,8x10%n
i3 poamaxom (0,46-2,26)x10%n, megiaHoto 1,92x10%n,
iHTepKBapTUIbHUM pO3MaxoMm (0,61-2,22)%x10°%/n.
Taknum 4YMHOM, 3 HaLLOi TOYKM 30pYy iHTEPBANOM PU3UKY
nosiBM  KaHuep-cneundiyHnx edekTiB  (OHKOMOriYHMX
HacnigkiB) y nauieHTOK 3 Mo4YaTKOBMMW CTafisiMu paky
WWAKN MaTKW, MOXIMBO, € CEHC BBaxaTu iHTepBan
SIRI = (0,6—-2,22)x10%n (puc. 2).

ciated with a poorer prognosis, deeper tumor invasion,
the presence of lymph node metastases, and lower
survival rates [13]. Our data indicates that the risk
of OO is observed at SIRI values > 0.8x10°%L with a range
of (0.46-2.26)x10°/L, median of 1.92x10%L, and
an interquartile range of (0.61-2.22)x10%L. Thus, due
to our opinion, it may be reasonable, that the interval
of SIRI = (0.6-2.22) x10%L can be considered as the
risk threshold for cancer-specific effects (Fig. 2).

Boxplot by Group
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Puc. 2. Kopo6GuacTi rpadpiku piBHS iHOEKCy cucTeMHoi 3ananbHoi Bianosiai SIRI go nikyBaHHs
y NaLiEHTOK i3 BUHUKHEHHAM OH y mainbytHbomy (1) Ta 6e3 Hux (0) (rpyna On)
Fig. 2. Box plots of the pre-treatment levels of Systemic Inflammation Response Index (SIRI)
in patients with future oncological outcomes (1) and without them (0) (Surg group)

TpeTiM MOKa3HWKOM, 3HaAYEHHS SKOro A0 NiKyBaHHS
Mae MapKepHi BnactusocTi, Byno nimdounTapHO-MOHO-
untapHe cnisgigHoweHHs (LMR) [14, 15, 16]. 3a gaHumn
niTepaTypHUX [Xepen npy paky LWWAKN MaTkn HU3bKi
3HayeHHs LMR (< 2,5-3,0) kopentotoTb i3 ripLumm nporHo-
30M, paHHIM peuuamBoM i GinbL arpecuBHNM nepebirom
3axBOPIOBaHHA. [laHni MokasHuK Bigobpaxae cUCTEMHY
3anarnbHy BigMNoBiOb OPraHiaMy Ha MyXnuHY, A€ 3HWXKEH-
HA nimMcouuTiB Ta NiABULLEHHS MOHOLUMTIB BKa3ylTb
Ha ocnabneHHs iMyHHOro 3axmcTy.

3a Hawwumn cnoctepexeHHamu puankn OH y man-
OyTHBOMY CMOCTEpIratoTbCA MpU 3HAYEHHI MOKa3HMKa
LMR go noyaTky nikyBaHHA < 4 (OMMCOBi CTaTUCTUKMU:
po3max — 1,7-6,5, megiaHa — 3, iHTEpPKBaPTUINBHUIA PO3-
max 2,33-5,39) (puc. 3).

CTaTuCTMYHO 3HauyLwmin ctatyc OyB y OHKOMapkepa
aHTUreHy NIOCKOKIITUHHOI kapuuHomu (SCC) go novar-
Ky nikyBaHHs: 3arposa nosBn OH cnoctepiranacs npwu
3Ha4YeHHi Mapkepa > 2 npy HanBinbLL TUNMOBOMY 3HaY€HH| —
6 Hr/mn (pedepeHcHa Hopma 2,0-2,5 Hr/mn) (puc. 4).

CTaTMCTMYHO 3HaYyLIMI XapakTep 3 ornsgy npor-
HO3yBaHHA MnosiBM 6e3nocepeaHbO peunamBiB y nadi-
eHTok rpynn On maB piBeHb reMornobiHy A0 noyaTtky
NiKyBaHHS: y MaUIEHTOK i3 CNPUATIIMBMM MPOrHO30M BiH
ctaHoBuB 1245 (109; 136) r/n, i3 HecnpuaATNIUBAM —
142 (137; 144) r/n (pwuc. 5).

Takum 4vMHOM, OIS NauieHToK Liei rpynu dhaktopamm
pu3uKy nosieu y manbytHbomy OH (peumamBiB) MOXyTb
OyTn piBeHb moHouwuTiB, abc. — 7 (7, 12), Ta piBeHb
nyxnuHHoro mapkepa SCC - 6,04 (2,2-6,97).

The third parameter, whose pre-treatment values
possess marker signs, was the lymphocyte-to-monocyte
ratio (LMR) [11, 12, 13]. According to literature data,
low LMR values (< 2.5-3.0) in cervical cancer patients
correlate with a poorer prognosis, early recurrence,
and a more aggressive disease course. This para-
meter reflects the body’s systemic inflammatory response
to the tumor, where the decrease of lymphocytes and
increase of monocytes indicate the weakened of
immune defense.

According to our observations, risks of future OO
are observed when the pre-treatment LMR value is < 4
(descriptive statistics: range 1.7-6.5, median 3, inter-
quartile range 2.33-5.39) (Fig. 3).

The squamous cell carcinoma antigen (SCC) has
also demonstrated a statistically significant status prior
to treatment. A risk of future OO was observed at
marker values > 2 ng/mL, with the most typical value
of 6 ng/mL (reference range: 2.0-2.5 ng/mL) (Fig. 4).

Regarding the prediction of recurrence in patients
of the Surg group, the pre-treatment level of hemo-
globin has demonstrated a statistically significant
correlation character: in patients with a favorable
prognosis, the value was 124.5 (109; 136) g/L, while
in those with an unfavorable prognosis, the value was
142 (137; 144) g/L (Fig. 5).

THus, for patients in this group, as risk factors
for future OO (recurrence) could be considered abso-
lute monocyte count — 7 (7, 12) and SCC value —
6.04 (2.2-6.97).
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Puc. 3. KopobuacTi rpadiku nimcountapHo-MoHouMTapHoro crieeigHowweHHs (LMR) go nikyBaHHSA
y nauieHTok 3 OH y manbytHeomy (1) Ta 6e3 Hux (0) (rpyna On)
Fig. 3. Box plots of the pre-treatment lymphocyte-to-monocyte ratio (LMR)
in patients with future oncological outcomes (1) and without them (0) (Surg group)
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Puc. 4. KopobuacTi rpachiku piBHiB oHkoMapkepa SCC ao noyatky nikyBaHHs
y naujieHTok 3 OH y mainbytHbomy (1) Ta 6e3 Hux (0) (rpyna On)
Fig. 4. Box plots of pre-treatment levels of the tumor marker SCC
in patients with future oncological outcomes (1) and without them (0) (Surg group)

YpaxoByloun OTpUMaHi 3anexHocTi, Npu noganbLoMy
CMOCTEPEXEHHI MauieHTOK OOUINbHUM TaKoX € BU3Ha-
YeHHs piBHIB 3anisa Ta epuTuHy [17, 18].

MporHocTnYHi nokasHukn nosieu OH ans nauieHTiB
rpynn ABT manu ocobnuBoCTi, NpuTamaHHi nuwle Ui
rpyni. Tak, 3okpema, BUSBMEHO HU3KY YMHHWKIB, 33 SKMW-
MUK crnocTepiranucs BigMIHHOCTI Mix nauieHTkamu 3 OH
(peungmBamun) Ta 6€3 HUX y ManbyTHboMmy. [Meplunm
3 Takmx O03HaK OyB MOKa3HMK LUBMOKOCTI OCifaHHsS epwu-
TpoumTiB (LUOE) Ha noyaTky nikyBaHHs. Tak npu ctatuc-
TUYHOMY aHanisi y nauieHTok i3 manbyTHimMm OH (peumau-
Bamu) piBeHb LLIOE O6yB yaABibi HMX4YMM MOPIBHSIHO
3 naudieHtamm 6e3 OH (megiaHa 7 wmm/rog npoTu
15 mm/rog), Lo NpeacTaBneHo Ha puc. 6.

Based on observed correlations, it is also advis-
able to detect iron and ferritin levels during patients
follow-up [17, 18].

The prognostic indicators for the occurrence of OO
in the ABT group possessed characteristics, unique
to this specific cohort. In particular, a number of fac-
tors were identified, where differences were observed
between patients with and without future OO (recur-
rence). The first of these signs was the erythrocyte
sedimentation rate (ESR) at the beginning of treatment.
Thus, after statistical analyse in patients with future OO,
it was a twice as low level of ESR, compared to pati-
ents without OO (median 7 mm/h vs. 15 mm/h), as
shown on Fig. 6.
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Puc. 5. Kopo6uacTi rpadiku piBHA reMornobiHy A0 noyaTKy nikyBaHHS
y NauieHToK 3 peumanBamm y ManbytHbomy (1) Ta 6e3 Hux (0) (rpyna On)
Fig. 5. Box plots of pre-treatment hemoglobin values
in patients with future recurrence (1) and without it (0) (Surg group)
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Puc. 6. Kopob4acTi rpadpiku nokasHuka LWBMAKOCTi OCiAaHHS epUTPOLMTIB A0 noYaTky fikyBaHHSA
y nauieHTok i3 OH y mainbyTHeoMmy (1) Ta 6e3 Hux (0) y rpyni ABT
Fig. 6. Box plots of the pre-treatment level of erythrocyte sedimentation rate
in patients with future oncological outcomes (1) and without them (0) in ABT group

3rigHO UMX AaHuX, y NauieHTOK SK 3 peunamBamMm, Tak
i 6e3 HMX y ManbyTHbOMY, MOKA3HMK LUBUOKOCTI OCiaaHHsA
€pUTPOLIMTIB Ha MoYaTKy FiKyBaHHS Y LiNOMy Hanexas
00 iHTepBany BIiKOBOI HOpMM Anis XiHOK (2—30 mwm/rog).
MpoTe y nauieHTOK 3 peunamMBamMm CNOCTEpPIraBcs SBHUN
3CyB y OiK MEHLMX 3Ha4yeHb 3 HaMbinbl TUNOBUM
iHTepBanom icHyBaHHs 4,5—-11 mm/rog (p=0,035, KMY).

OnckyTabenbHMM 3 NPOrHOCTUYHOI TOYKM 30py Ans
nauieHTok rpynu ABT Burnsgae piBeHb OHKOMapkepa
SCC po novatky nikyBaHHA. Ak Oyno nokasaHo BuLle,
Ans nauieHTok rpynn On 3arpo3a nosiBU OHKOMOTiIYHMX
HacnigkiB 'y ManbyTHbOMY crocTepiranacsi npu 3Ha-
YeHHi mapkepa SCC > 2 Hr/mn, (pedepeHCHi 3HaYEHHs —
2,0-2,5 Hr/mn), npoTe nosiea KOHKPETHO peunamBiB y na-

Concerning these data, patients both with and without
future recurrence, the pre-treatment erythrocyte sedi-
mentation rate generally fell within the age-appropriate
reference range for women (2-30 mm/h). However,
in patients with recurrence, there was a distinct shift
toward lower values, with the most typical range, being
at interval of 4.5-11 mm/h (p=0.035, MWU).

From a prognostic point of view, the pre-treatment
level of the tumor marker SCC in the ABT group appears
to be debatable. As demonstrated above, for patients
in the Surg group, a risk for future oncological outcomes
was observed with a tumor marker SCC values > 2 ng/mL
(reference range: 2.0-2.5 ng/mL). Conversely, the
occurrence of specific oncological outcomes in the
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uieHtok rpynn ABT 3adpikcoBaHa Mpu 3HAYeEHHi iHTep-
kBapTunbHoro posmaxy 0,8—1,33 Hr/mn (To6To BCcepeauHi
iHTepBany pegepeHcHOi HOpMM), B TON Yac SK Y NaLieHTOK
6e3 OH piBeHb mapkepa SCC go nodvatky nikyBaHHS
oyB 1,1-5,1 (iHTepkBapTUNbLHWIA po3max).

Mpn noganblioMy aHanisi AaHWX BUSIBMIEHO 3anex-
HiCTb pes3ynbraTiB nikyBaHHA naudieHTok rpynn ABT Big
TpuBanocti nposegeHoi BINBT po onepadii (gHis):
y nauieHToK 3 KaHuep-nponoHrauieto ii  mMegiaHa
ctaHoBuna 3,5 AHiB, a y nauieHTok 6e3 nponoHrauii
Oyna y agivi 6inbwoto — 6 gHis (KMY, p=0,027) (puc. 7).

ABT group of patients was observed at an interquartile
range of 0.8—1.33 ng/mL (i.e., within the reference range),
while patients without OO had pre-treatment SCC levels
of 1.1-5.1 ng/mL (interquartile range).

At further data analysis there were found a com-
pelling correlation between treatment outcomes and time
duration between each session of preoperative HDR
brachytherapy (in days) among patients of the ABT group:
in patients with cancer progression, the median duration
between each preoperative HDR brachytherapy sessions
was 3.5 days, whereas in patients without progression,
it was twice as long — 6 days (MWU, p=0.027) (Fig. 7).
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Puc. 7. Kopob4acTi rpadiku TpuBanocTi iHTepBanis 3a 4acom Mix npoefeHHAM ceaHcis BIBT (B AHAX) Ao onepaii
y nauieHTok rpynu ABT 3 OH y manbytHbomy (1) Ta 6e3 Hux (0)
Fig. 7. Box plots of the duration of preoperative HDR brachytherapy (in days)
in patients of ABT group with future oncological outcomes (1) and without them (0)

OBrOBOPEHHS

AHaniz pesyneraTiB nikyBaHHa rpynn 108 XxBopux
Ha PLWM 3 cokycom Ha nosiBy KaHUep-crneumdiyHux
edekTiB — OHKOMOrYHMX Hacnigkie, NpoBoauBCA 3a A0Mo-
MOrOK METOZiB HernapameTpU4HOI CTaTUCTMKWU Y Biano-
BiQHOCTI OO CTaHOapTiB [OKa30BOI MeauuuHu. Huska
napagokcarnbHVX 3aneXHOCTEN, OTPUMaHUX Npu aHanisi
BMBIpKM y Linomy, ceBigumna npo HeobXigHICTe NpoBeaeH-
HA NepPBUHHOI cTpaTudikalii HagBHOro iHopmauiiHoro
macuBy. Cepen MOXIUBMX HanpsMKiB po3liapyBaHHA
6yno o6paHo noAin Ha rpyny On — rpyna nauieHToK, SKum
nikyBaHHa ©Oyno noyato 3 onepauiiHoro BTPYyYaHHs,
Ta rpyny ABT — nmauieHTkun, nikyBaHHA SKMX noYMHanocs
3 aHTMBnacToMHoi Tepanii. AgekBaTHicTb 0bpaHoi cTpa-
Terii ©6a3yBanacsa Ha eKcnepTHOMY [OCBifi BWKOHaBLIB
i nigTBEpAXyBanacsl ChMbHICTIO NEBHUX pe3ynbraTiB
3 iHdbopMaLlielo cyvacHUX nitepaTypHUX gxepern.

OnocepenkoBaHuM  NigTBEPAKEHHAM  HeoOXigHOCTI
po3dineHHsa Ha Miarpynu cTaB TakoX hakT po3BikHOCTI
Mix cobot0 pe3ynsTaTiB aHanisy AOCNIAKYBaHUX rpyn.

Hanbinblia KinbKicTb CTaTUCTUYHO 3HaYYLLMX 3anex-
HocTewn cTtocoBHO nosisu OH cnocTtepiranacsa B rpyni On
i B OCHOBHOMY [I'pyHTyBanacs Ha 3Ha4yeHHSX KNiHiYHUX
noKasHWKIB 40 NoyaTKy nikyBaHHs. Mokasosoto byna Bia-

DISCUSSION

The analysis of the treatment results of 108 cervical
cancer patients, focusing on the occurrence of cancer-
specific effects — oncological outcomes, was conducted
using non-parametric statistical methods in accordance
to evidence-based medicine standards. A series of
paradoxical correlations, obtained during the analysis
of the overall cohort data, indicated on the necessity
for primary stratification of the available data. Among
the possible stratification directions, there was chosen
a division into two groups: the Surg group (patients,
whose treatment began with surgical intervention) and
the ABT group (patients, whose treatment began with
antiblastic therapy). The adequacy of this strategy
was based on the scientific experience of investigators
and was confirmed by the alignment of certain results
according to current literature data.

Indirect confirmation of the need for subgroup
analysis was also provided by the divergence between
the analytical results of the study groups. The highest
number of statistically significant correlations, regarding
the occurrence of oncological outcomes (OO) was
observed in Surg group, primarily based on clinical
parameters prior to the beginning of treatment. The dis-
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MiHHICTb 3 AaHUMK fiTepaTypyu Npo Aiana3oHu pU3MKIB
Ha TNni Y3rofpkeHOCTi AYMKU MPO MapKepHy 3HaudyLliCTb
MOKa3HWKIB. 3 HaLLOT TOYKM 30pY Lie 3yMOBMEHO MEBHO
cneumndivHicTio nepebiry Ta Hacnigkis nikyBaHHSA nawi-
€HTOK 3 MOYaTKOBMMMK CTafissMu 3axBOPIOBAHHS MOpiB-
HSHO i3 3aranbHOLo rpynoto xBopux Ha PLUM.

Tak, 30kpema, Oyno BUSIBNEHO Taki
BMacTMBOCTI:

— MOKa3HWKa MoHouwuTiB, ge puankom nosism OH
€ nepeBueHHss piBHa 0,5x10%n (6% abcontoTHUX
3Ha4yeHb Noka3HMKa) NPoTU pedepeHCHOro PiBHS BULLIOIO
3a 0,7x10%n (8-10%);

— nokasHuka SIRI — gianasoH puanky (0,61-2,22) x 10%/n
npoTtn pedepeHcHoro 3Ha4veHHa SIRI > 1,0-1,5;

— CniBBigHOWEHHSA niMdounTiB 40 MOHOUUTIB
(LMR) go noudatky nikyBaHHs < 4 npoTu pedepeHcHoro
LMR < 2,5-3,0;

— piBeHb nyxnuHHoro mapkepa SCC > 2 (HanbinbLu
TUNOBE 3HAYeHHs — 6 Hr/mn) nNpyu pedepeHCHin Hopmi
2,0—2,5 Hr/mn.

Kinbka nokasHWKIB nokasanu HasiBHICTb MapKepHUX
BMacTUBOCTEN CTOCOBHO MOSIBU fMLIE  peLuauBiB:
piBeHb reMornobiHy 00 mo4aTtky NikyBaHHS B AianasoHi
137-144 r/n, piBeHb MoHouuTiB abc. 7-12, Ta piBeHb
nyxnuMHHoro mapkepa SCC — 2,2-6,9.

Kpim TOro, orpMmaHi pesynesrat cBigyatb, WO MNpu
noganbsLLIOMYy CMOCTEPEXEHHI NALEHTOK, AOLINBHUM MOX-
NMBO € TaKoX BM3HAYEHHS PiBHIB 3ani3a Ta (heputuHy.

Ona nauieHtok rpynn ABT NPOrHOCTUYHUM MOKas-
HUKOM pU3WKiB MosiBu y manbytHbomy OH (peumaumBis)
€ MOKAa3HWK LIBMAKOCTI OCidaHHs epuTpounTiB B iHTEpP-
Bani 4,5-11 mm/roa.; piBeHb nyxnuHHoro mapkepa SCC
Jo noyatky nikyBaHHA 0,8—1,33 Hr/mn, a Takox iHTep-
Ban MK NPOBEOEHHSIM CeaHciB nepegonepauinHoi
BMBT meHwuni 3a 6 gHiB.

MapKepHi

BUCHOBKHU

3Ha4yHa YacTuHa MPOrHOCTUYHUX MapkepiB, onuca-
HUX y niTepatypi, 6a3yeTbcss Ha 3aranbHO-KNiHIYHUX MO-
KasHuKax, L0 XapakTepu3ylTb paK LWWAKM MaTkn 6e3
OudpbepeHuiadii 3a ctagismu. Hawe pocnigjxkeHHs ae-
MOHCTpYE, WO pedepeHCHi HOpMU ONsi MOYaTKOBUX CTa-
Jin MaloTb cneumaidHi BiamiHHOCTI. Kpim Toro, BUsIBneHo,
O MPOrHOCTMYHA 3HAYYLLiCTb MapKepiB Bapiloe 3anex-
HO Big cTpaTerii nepworo etany nikyBaHHs (XipypridyHe
abo ximionpomeHeBe). Bu3HaueHi  3akOHOMIpHOCTI
CTBOPIOIOTE MiArPYHTA ANS ONTUMI3auii TepaneBTUYHUX
CXeM B YMOBax HeobXxiaHOT iHTeHcuikaLii nikyBaHHs.
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crepancy with literature data regarding the risk ranges
despite consensus on the indicators significance was
noteworthy. Due to our point of view, it was caused by
the specific nature of the disease course and treatment
outcomes of patients with early-stage disease, compared
to the general population of cervical cancer patients.
Thus, there were identified marker signs as follows:

— monocyte count: A risk of OO was associated
with levels, exceeding 0.5%10%L (6% of absolute values),
compared to the literature reference level of over
0.7x10%L (8-10%);

— SIRI index: A risk range of (0.61-2.22)x10%/L
compared to the reference level of SIRI >1.0-1.5;

— pre-treatment lymphocyte — to monocyte
ratio (LMR): <4 compared to the reference of
LMR <2.5-3.0;

— tumor marker SCC value >2 (most typical value
is 6 ng/mL) with a reference range of 2.0-2.5 ng/mL.

Several indicators demonstrated marker signs
especifically for the occurrence of recurrence: pre-
treatment hemoglobin levels in range of 137-144 g/L,
absolute monocyte levels of 7-12, and tumor marker
SCC levels of 2.2-6.9.

Furthermore, the results suggest that during patients’
follow-up, it may also be appropriate to determine values
of iron and ferritin.

For patients of the ABT group, prognostic indica-
tors for future oncological outcomes include an ery-
throcyte sedimentation rate (ESR) in the range of
4.5-11 mm/h, a pre-treatment tumor marker SCC level
of 0.8-1.33 ng/mL, and a duration of preoperative
HDR brachytherapy of less than 6 days.

CONCLUSIONS

A significant part of the prognostic markers, described
in the literature, is based on general clinical parameters,
characterizing cervical cancer in general without diffe-
rentiation by stage. Our study demonstrates that
reference ranges for early stages exhibit specific diffe-
rences. Furthermore, it was found that the prognostic
significance of these markers varies depending on the
primary treatment strategy (surgical or chemoradiation).
The identified patterns provide a foundation for optimi-
zing therapeutic regimens as treatment intensification.
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Limitations of the study

The authors acknowledge, that the presented study has
limitations due to its design and execution. As this investigation
was conducted as a retrospective and single-center, it does
not allow for causal conclusions and retains the risk of selec-
tion bias. The cohort capacity, so as its consistence [108 patients
with early-stage cervical cancer] limit the accuracy of estimation
and the portability of the results, given the peculiarities of
patient routing and medical care in Ukraine. The resume of
obtained results is limited by the content; the confirmation
of data requires prospective multicenter studies with a wide
cohort data analyse, external validation, and adherence to
Good clinical practice (GCP).
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nepCI'IeKTMBM NOAGAbLUMX AOCAIAXEHD

[MpoBedeHnn aHania cy4acHUX HayKoBUX iHpopmauiiHuX Oxe-
pen [03BONWTb YMNOPSAKYBaTWM CyyacHi HafabaHHA Yy LapuHi
NiKyBaHHA paKy LUMNKM MaTKW NOYaTKOBUX CTafi Ta BU3HaYM-
TMCA 3 HabopoM MapameTpiB iHdonoriyHoi Mogeni 6asn gaHux
Onsi NpoBefieHHA HayKoOBOro AOCHIIXEHHS,, METOKO SIKOro € 06-
I'PYHTYBaHHS nporpamu iHAMBIAyanisauii  XiMionpomeHeBOro
nikyBaHHS Ta NOCTiKyBarnbHOrO MOHITOPUHIY XBOPUX.

KoHdAiKT iHTepeciB

ABTOpPK 3a5ABNSAIOTb MPO BIACYTHICTb KOHMMIKTY iHTEPECIB.

AOTpMMOHHﬂ €TUYHUX HOPM

HocnigpkeHHs npoBefeHe 3 OOTPUMAaHHSAM NpUHUMNIB [enbCiH-
cbkoi pgeknapauii Ta YMHHUX ETUYHUMX HopM BiomMeauyHMX
pocnigpkeHb. YCi nauieHTKn nepeg mnikyBaHHAM Haganu iHdop-
MOBaHy 3rofly Ha MpOBedEeHHs MEeAUYHMX BTpyyaHb. [lepco-
HanbHi AaHi 6ynu aHOHIMi30BaHi, LU0 YHEMOXIMBIIOE iAEHTU-
dikauito nauieHToK; [0OaTKOBOro BTPYYaHHS Y CTaHAapTHWUW
nikyBanbHWI nNpouec He NPOBOAMIIOCS.

BMKOpMCTOHHﬂ LWITYy4YHOro iHTeAeKTy

ABTOpU pyKOMUCy CBiAOMO 3acBiAyytOTb, WO Yy NpOLECi NpoBe-
OEHHSA OOCMMKEHHs Ta MiAroTOBKM LbOro PyKOMWUCY He BUKO-
PVCTOBYBAnu XOOHUX IHCTPYMeHTIB abo cepBiciB reHepaTBHOIO
LUTYYHOrO iHTENEeKTY ANS BUKOHaHHA Oyab-Akvx 3aBdaHb, nepeni-
YeHux y TakcoHoMii JeneryBaHHs 3aBAaHb reHepaTMBHOMY LUTYY-
Homy iHTenekty «GAIDeT» (Generative Artificial Intelligence
Delegation Taxonomy, 2025 p). Yci etann po6oTtu — Bif, KOHLenN-
Tyanisauji Jo iHanbHOro pefgaryBaHHs — BWKOHaHi 6e3 3any-
YEHHS reHepaTMBHOTO LUTYYHOTO iHTEMEKTY, BUKITHOYHO aBTOpaMMu.

MepBUHHI AGHi Ta MaTepiaAu

ABTOpU pyKOMWCy CBiAOMO 3acBiguyloThb, WO Y poboTi BMKOpUC-
TAHO pe3ynbTaTh BNACHWX KNiHIYHWMX JdocnigXeHb, ki 6yno
HMMW NepcoHanbHO CUCTEMAaTU30BaHO Ta MpoaHani3oBaHo.
[MepBWHHI AaHi BKMOYalOTh y3aranbHeHi MOKasHWKM MauieHToK,
nabopaTopHi pe3ynbTat, NPOTOKONM Ta OTPUMaHi KinbKiCHi
xapaktepuctukn. Bci matepianu 36epexeHi B apxiBi gocnig-
HULBKOI Tpynn Ta MOXyTb OyTM HapaHi 3a 06rpyHTOBaHUM
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PE3IOME

AktyanbHictb. SARS-CoV-2 (COVID-19) i rpun A(H1N1)pdmO09 acouijtorotbest
3 PO3BMTKOM BIpYCHOI MHEBMOHII Ta FOCTPOro pecnipatopHOro AUCTPEC-CUHAPOMY,
O 3YMOBMIOE BWCOKY neTanbHiCTb. BigMIHHOCTI y KRiHIYHUX | peHTreHonoriy-
HUX XapaKTepUCTUKaX YpaXeHHs nereHb Npu umx iHdekuisx notpebytoTb nogarnb-
LLIOrO BUBYEHHS.

MeTta po60TH — BU3HAYMTU KMiHIYHI Ta PEHTreHOmNoriYHi 0CoBnNMBOCTI ypaXkeHHs nereHb
y xBopux Ha COVID-19 Tta rpun A(H1N1)pdm09, ski ycknagHunmcs HerocnitanbHO
NMHEBMOHIEID, Ta OUIHUTU KOpenAuilo MK MMAOLE YpaXeHHs MapeHXiMu rereHb
i TSKKICTIO CTaHy NauieHTiB.

Marepianu Ta metoau. NpoaHanizoBaHo 113 icTopinn xBopobu 3a 2021-2023 pp.:
75 nauiexTiB i3 COVID-19, 38 — 3 iHWKXMK BipyCHUMU NHEBMOHisiMU, 30 — i3 rpunom
A(H1N1)pdmO09 (2009-2016). OuiHka ypaxeHHsi npoBogunack 3a Llkanow RALE
i KT-kputepisimu (KT-1-KT-4).

Pesynbratu. Y nauieHTiB i3 COVID-19 y 92,3% Bunagkis BusiBNeHO [ABOGiYHe
ypaxeHHs nereHb, y 59% — nepudepunyHy nokanisadito iHINsTpaTiB, y BCiX — AiNSHKM
«matoBoro ckna». KoHconigauii dikcyBanucst y 43,5%. Y nauieHTiB i3 rpunom
A(H1N1)pdmO09 Ta iHWXMW MHEBMOHISIMU 3MiHM Bynu aHanoriYHUMK, ane 3 NepeBaxHo
nepubpoHxoBacKynspHot rokanizauieto. O3Haky 3BOPOTHOrO rano Ta KasiTauii
He BisyanisyBanucs. 3a wkanow RALE — 9-48 6anis (cepeaHe 29+3,707). Kopensuii
Mk RALE i TpuBanicTio xBopobwu He BUSIBNEHO. 3B’S3Ky MK MOWE YpaKeHHs
1 TshxkicTio COVID-19 Takox He BCTaHOBMNEHO.

BucHoBku. OTpumaHi pesynsratv csigyaTb NpO BiAMIHHOCTI Yy PEHTreHONOorivHin
KapTuHi ypaxeHHs1 nereHb npu COVID-19 i rpuni A(H1N1)pdm09. RALE € edekTuB-
HUM IHCTPYMEHTOM CTaHAapPTM30BaHOI OLIHKM TSHKKOCTI.

Crapenbkuii B.IM., 3akpytbko A.O., lpaginb Il. KniHiyHi Ta peHTreHonoriyHi ocobnmBOCTI ypaKeHHs1 nereHb
npu COVID-19 (SARS-CoV-2) ta rpuni A(H1N1)pdmO09. YkpaiHcekuli padionoeiyHuli ma OHKOMO2iYHUl XypHarl.
2026. T. 34. Ne 1. C. 34-51. DOI: https://doi.org/10.46879/ukroj.1.2026.034-051

Key words:

COVID-19, influenza A(H1N1)pdmQ9,
viral pneumonia, radiological features,
RALE score, computed tomography.

ABSTRACT

Background. SARS-CoV-2 (COVID-19) and influenza A(H1N1)pdmQ9 are
associated with the development of viral pneumonia and acute respiratory
distress syndrome (ARDS), contributing to high mortality. Differences in clinical
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and radiological characteristics of lung involvement in these infections require
further investigation.

Objective. To determine the clinical and radiological features of lung involvement
in patients with COVID-19 and influenza A(H1N1)pdmQ9 complicated by community-
acquired pneumonia, and to assess the correlation between the extent of lung
parenchymal involvement and disease severity.

Materials and Methods. A total of 113 medical records from 2021-2023 were
analyzed: 75 patients with COVID-19, 38 with other viral pneumonias, and 30 with
influenza A(H1N1)pdmO09 (2009-2016). The extent of lung involvement was assessed
using the RALE score and CT-based criteria (CT-1-CT-4).

Results. In patients with COVID-19, bilateral lung involvement was observed
in 92.3% of cases, peripheral distribution of infiltrates in 59%, and ground-glass
opacities in all patients. Consolidations were detected in 43.5% of cases. In patients
with influenza A(H1N1)pdmO09 and other viral pneumonias, imaging findings were
similar but predominantly peribronchovascular in distribution. No reversed halo sign or
cavitation was observed. The RALE score ranged from 9 to 48 points (mean 29 + 3.707).
No correlation was found between RALE score and disease duration. No association
was identified between the extent of lung involvement and COVID-19 severity.
Conclusions. The findings indicate differences in radiological patterns of lung
involvement between COVID-19 and influenza A(H1N1)pdm09. The RALE score is
an effective tool for standardized assessment of disease severity.
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BCTYN

Mangemii  BipyCHUX 3axBOptOBaHb, CNPUYNHEHUX
3okpema SARS-CoV-2 T1a rpunom A(H1N1)pdmO09,
3anuwalnTbCa OAHIE 3 HaWCEpPMO3HILMX 3arpo3 Ans
rnobanbHOro 340poB’s. BcecBiTHA opraHisauisi 0XopoHK
300pOB’st Y MexXax MiAroToBkM A0 ManbyTHiX naHaemin
3anpoBaguna noHaTTa «Disease X» Ons nosHayeHHs
NOTEHLiNHO Hebe3neyHoro naToreHy 3 BUCOKO feTarib-
HicTio [1]. BuByeHHsi natoreHesy COVID-19 Ta naHge-
MiYHOrO rpuny CBigYUTbL NPO CiflbHi MexaHi3M1 PO3BUTKY
rocTpoi pecnipatopHOi He4OCTaTHOCTI: ypaXeHHs anbBeo-
NSAPHO-KaNinsApHoOi mMembpaHu, iHTepcTuuianbHe 3ana-
NeHHs1, OPMYBaHHsI ANY3HOro anbBEONAPHOro YLIKOA-
XKEHHS1 | PO3BUTOK TOCTPOro pecnipaTopHOro AWCTpec-
cungpomy (MPAOC) [2, 3, 4, 5]. Mpu rpuni A(H1N1)pdm09
TaKOX [JOBELEHO HasiBHICTb anbBeONspPHUX KPOBOBMWIU-
BiB, (pibpo3HUX 3MiH i Nponidepalii eHaoTenianbHUX Kni-
TWH, LLIO 3yMOBMIOKOTb TSXKKMIA Nepebir 3axBoproBaHHs [6].

OpHum i3 Hanbinbw iHpopMaTUBHUX MeTodiB Aiar-
HOCTWKM BipPYyCHOI NHEBMOHII € KOMM'IOTepHa Tomorpaais
OpraHiB rpygHoi NopoXHWHW. Y pocnigkeHHi Shi et al.
(2020) BusABNeHo, wWo xapaktepHumu KT-o3Hakamu
COVID-19 € paBoOGiYHI AinsiHKM  «MaTOBOro  cKnay,
nepeBaxHo B nepudepnyHux i cybnnespanbHux 3oHax,
i3 MOXNUBMM (HOPMYBaHHAM KOHcoOnidauin Ha Mi3HixX
ctagisax [7]. 3a gaHumm Song et al. (2020) i Wang et al.
(2020), 3miHK y BUMMAAI «MaTOBOrO CKna» BiAg3Hayanucs
y noHag 85% nauieHTiB, ToAi sk YyacTtoTa KoHcomnigawin
3anexana Bif TpWBarnocTi 3aXBOPKOBAHHS Ta TSKKOCTI
kniHiYHoro nepebiry [8, 9]. Francone et al. (2020) y cBoemy
OOCNioKeHHI NiOKPeCnioTb, WO HapoCTaHHs obcary
3MiH Ha KT kopentoe 3 nokasHWkamu rinokcii, carypauii
Ta nigBuweHHaM piBHst C-peaktuBHoro Ginka [10].

MopiBHANbHI  gocnigkeHHss KT-o3Hak npu  rpuni
A(H1N1)pdmO09 cBigyaTh, WO peHTreHomnoriyHa KapTuHa
TaKoX BKIOYAE OiNsiHKM «MaToOBOro Cknay» i KoHconiga-
Lin, ogHaK nokanisauisi 3MiH € MeHLU 4iTKol. 3a AaHuMun
Marchiori et al. (2011), npu rpuni 4acTiwe cnocrepira-

INTRODUCTION

Pandemics of viral diseases, particularly those
caused by SARS-CoV-2 and influenza A(H1N1)pdmO09,
remain among the most significant threats to global
health. As part of preparedness for future pandemics,
the World Health Organization has introduced the concept
of «Disease X» to denote a potentially dangerous
pathogen with high mortality [1]. Studies on the patho-
genesis of COVID-19 and pandemic influenza indicate
shared mechanisms underlying acute respiratory failure,
including damage to the alveolar—capillary membrane,
interstitial inflammation, diffuse alveolar damage, and
the development of acute respiratory distress syn-
drome (ARDS) [2, 3, 4, 5]. In influenza A(H1N1)pdmOQ9,
alveolar hemorrhage, fibrotic changes, and endothelial
cell proliferation have also been demonstrated, contri-
buting to severe disease course [6].

Computed tomography (CT) of the chest is one of
the most informative imaging modalities for the diagnosis
of viral pneumonia. Shi et al. (2020) reported that typical
CT findings in COVID-19 include bilateral ground-glass
opacities predominantly located in peripheral and sub-
pleural regions, with possible development of consolida-
tions in later stages [7]. According to Song et al. (2020)
and Wang et al. (2020), ground-glass opacities were
observed in more than 85% of patients, while the fre-
quency of consolidations depended on disease dura-
tion and clinical severity [8, 9]. Francone et al. (2020)
demonstrated that increasing extent of CT abnormalities
correlates with hypoxemia, oxygen saturation levels,
and elevated C-reactive protein [10].

Comparative studies of CT findings in influenza
A(H1N1)pdm09 indicate that imaging patterns also
include ground-glass opacities and consolidations;
however, the distribution of lesions is less specific.
According to Marchiori et al. (2011), influenza more
frequently presents with diffuse involvement charac-
terized by a predominance of consolidations and a lesser
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I0TbCA ANAY3HI YparKeHHS 3 epeBaykaHHAM KOHconiaaLin
i  MEHWMM BHECKOM iHTepcTuuianbHuUX 3MiH [13].
Lee et al. (2011) onucanu HasiBHiICTb GpPOHXOEKTa3iB,
MOTOBLLEHHS MiDK4YaCTOYKOBMX MEPEropofok Ta 4acToro
nneBpanbHOro BUMOTY Y NaUiEHTIB i3 TSXKO (POPMOL0
rpuny A(H1N1) [14]. OTxe, xo4a 06uaBi iHeKLUiT MOXyTb
NposiBNSITUCS 3MiHAMM 3a TUMOM «MaTOBOMO CKMay,
npn COVID-19 BOHM MaloTb NepeBaHO nepudepuyHni
xapaktep 6e3 MacuBHOro nneBpanbHOro BUMOTY, TOAi
sk npu rpuni A(H1N1) Big3Ha4aeTbes Ginblua CXUMBHICTb
00 bopmMyBaHHA KOHconiaauin i BUNoTiB.

PeHTreHorpadis opraHis rpyaHoi KniTKM TakoX 3anu-
LWAETbCA BaXNMBMM METOAOM MEPBUMHHOT AiarHOCTUKM
BipycHMx nHeBMoHin. MNpn COVID-19 ctaHaapTHa peHT-
reHorpadisi MeHLW YyTnMBa Ha paHHiX CTafisx, ogHak
BUSIBNEHHS ABOGIUYHMX NepudepuyHmX iHDINsTpaTUBHMUX
3MiH [003BoOnse 3anigo3putu giarHos [16]. Ons crax-
JapTu3auii OUiHKM peHTreHorpaMm akTMBHO 3aCTOCOBY-
eTbcsa wkana RALE (Radiographic Assessment of Lung
Edema), sika 6yna 3anponoHoBaHa Ans KinbKiCHOT OLLiHKM
cTyneHs Habpsiky nereHs npu MPOC [17]. RALE-ouiHka
BKIMOYAE OUIHKY MMOLWi Ta LWiNbHOCTI YpaXKeHHS B KOX-
HOMY 3 4YOTUPbOX KBaApaHTiB nereHis. [ligpaxyHok
Ganie gosBonsie O0G’€KTMBHO BigobpaxaTn TSXKKICTb
YpaxeHHs napeHximu nereHb. Y nadienTtis i3 COVID-19
posegeHo, wWwo nigeuweHHs RALE-ouiHkn  kopentoe
3 noripweHHsiM catypauii Ta 36inblUeHHsIM  pU3nKy
netaneHoro Hacniaky [18, 19, 20].

Y nauientiB i3 rpunom A(H1N1)pdmQ9 peHTreHo-
rpadis yacto BusiBNsie OBOGIYHI anbBeonspHi iHAINLT-
patu 6e3 uiTkoi 30HM nepeBaru, Toai sik COVID-19
XapakTepusyeTbcsl cybnneBpanbHo nokanisauieto 3MiH
i YacTilMM 3anyyeHHSM HWXHIX YacTok nereHb [14, 15].
3a paHumn Au-Yong et al. (2021) ta Cozzi et al. (2020),
cymapHa RALE-ouiHka npu COVID-19 Ha MOMEHT roc-
nitanisauii Mae NPeanKTUBHE 3HAYEHHS LLOAO TSPKKOCTI
nepebiry i TpuBanocTi nikyeaHHs [19, 20].

Ha okpemy yBary 3acnyroBytoTb BigganeHi Hacnigku
BipyCHMX NHEBMOHIN. 3rigHo 3 MeTaaHanizamu Watanabe
et al. (2022) Ta Bocchino et al. (2023), yepes 6—12 micsauis
nicnsa nepereceHoi COVID-19-nHeBMoHiT y 30-50% nauji-
€HTIB 30epiratloTbCs 3MiHM 32 TUMOM «MaToOBOro CKnay,
PeTVKYNOBaHHS Ta 03HaKu novatkoBoro ¢ibpoasy [21, 22].

OcTaHHIMK pokamy akTUBHO PO3BMBAKOTLCA METOAU
3aCTOCYBaHHS LUTYYHOrO iHTENEKTY B OLHL peHTreHorpa-
ivHnx i KT-306paxeHb npy COVID-19. MNepLui pesynsratu
BKA3YylOTb Ha MOXIMBICTb BMKOPUCTaHHS IMUOOKUX HEN-
POHHUX MepeX AOns BUSABMEHHA iHDINbTPATUBHUX 3MiH
Ta po3paxyHky RALE-ouiHkn aBTOMaTtusoBaHo [23, 24].
BopHouac ui TexHonorii notpebytoTb Banigadii Ha Benu-
KMX KOropTax nauieHTiB.

Okpim Toro, 3a gaHmmm Gradel C ta cnieasrT. [25, 26],
PEHTrEHONOrYHI 03HaKM MOXYTb CryryBaTv A0OaTKOBUM
Kputepiem ons audepeHuinHoi giarHoctukn COVID-19 Ta
iHLWKMX BipycHUMX iHdekuin, Takmx sk rpun A(H1N1)pdmO09.
[JocnigHukn 3a3HadaloTb, WO Xo4a 3MiHM 3a TUMNOM
«MaToBOro ckna» € cninbHUMu Ans obox naTonorin,
COVID-19 xapakTepusyeTbcsl Ginbll BUPAXEHOK Nepu-
depudHO nokanisauieto iHINLTPaTUBHUX BOrHULL, Ta
pigwe cynpoBOAXKYETbCA PO3BUTKOM MaCWBHOIO MneB-
panbHOro BUMOTY, Ha BiAMiHY Big rpuny, Ae Taki ycknag-
HeHHs1 QikcyloTbCs uyacTiwe. BignosigHo, peHTreHo-
rpacpis moxe OyTu UiHHMM MeToOOM He nuwe ans
MOHITOPUHIY TSDKKOCTI, ane W AN BCTAHOBIEHHS eTio-
norii MTHeBMOHIi y KniHiYHIN NpakTuui [25, 26].

contribution of interstitial changes [13]. Lee et al. (2011)
described bronchiectasis, interlobular septal thickening,
and frequent pleural effusion in patients with severe
influenza A(H1N1) [14]. Thus, although both infections
may present with ground-glass opacities, COVID-19
typically demonstrates a predominantly peripheral
distribution without significant pleural effusion, whereas
influenza A(H1N1) is more often associated with con-
solidations and pleural effusions.

Chest radiography remains an important tool for the
initial assessment of viral pneumonias. In COVID-19,
conventional radiography is less sensitive in early
stages; however, the presence of bilateral peripheral
infiltrates may raise suspicion of the disease [16].
For standardized assessment, the Radiographic Assess-
ment of Lung Edema (RALE) score is widely used; it was
originally developed for quantitative evaluation of
pulmonary edema in ARDS [17]. The RALE score includes
assessment of the extent and density of involvement
in each of the four lung quadrants, allowing for an objec-
tive estimation of lung parenchymal involvement
severity. In patients with COVID-19, higher RALE scores
have been shown to correlate with decreased oxygen
saturation and increased mortality risk [18, 19, 20].

In patients with influenza A(H1N1)pdmO09, chest
radiography often reveals bilateral alveolar infiltrates
without a clear zonal predominance, whereas COVID-19
is characterized by subpleural distribution and more
frequent involvement of the lower lobes [14, 15]. Accor-
ding to Au-Yong et al. (2021) and Cozzi et al. (2020),
the total RALE score at admission in COVID-19 patients
has predictive value for disease severity and duration
of hospitalization [19, 20].

Long-term consequences of viral pneumonias
are also of particular interest. Meta-analyses by Watanabe
et al. (2022) and Bocchino et al. (2023) demonstrated
that 30-50% of patients exhibit persistent ground-glass
opacities, reticulation, and early fibrotic changes
6—12 months after COVID-19 pneumonia [21, 22].

In recent years, artificial intelligence (Al)-based
approaches for the analysis of radiographic and
CT images in COVID-19 have been actively developed.
Initial findings suggest that deep neural networks can be
used to detect infiltrative changes and automatically
calculate RALE scores [23, 24]. However, these techno-
logies require validation in large patient cohorts.

Additionally, according to Gradel C et al. [25, 26],
radiological features may serve as an additional criterion
for the differential diagnosis of COVID-19 and other viral
infections, such as influenza A(H1N1)pdm09. Although
ground-glass opacities are common to both conditions,
COVID-19 is characterized by a more pronounced
peripheral distribution of infiltrates and is less frequently
associated with significant pleural effusion compared
to influenza, where such complications are more
common. Therefore, chest radiography may be a valuable
tool not only for severity monitoring but also for etiolo-
gical differentiation in clinical practice [25, 26].

Thus, available evidence indicates that COVID-19
and influenza A(H1N1)pdm09 share several radiological
features; however, distinct differences allow for their
differentiation using CT and chest radiography. Stan-
dardized assessment using the RALE score plays
an important role in objective risk stratification in patients
with severe viral pneumonias.
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Takum YMHOM, HasBHiI NiTepaTypHi AaHi AeMOHCTPYIOTb,
wo COVID-19 Ta rpun A(H1N1)pdm09 matoTb chinbHi
PEHTreHONoriyYHi pUCcK, OHaK ICHYIOTb XapakTepHi BiAMiH-
HOCTIi, WO A03BONAKTbL AndbepeHLUitoBaTn Ui 3axBopto-
BaHHS npwu npoBefeHHi KT i peHTreHorpadii. CtaHgap-
Tn3oBaHa ouiHKa 3a wkanoo RALE mae Baxnuse
3HayYeHHss Ana  o6’ekTMBHOI  cTpaTudikauii  puanky
y NaLEHTIB i3 TSXKMMMN BipYyCHUMW MHEBMOHISIMU.

MeTa po60THU — BU3HAYUTK KIiHIYHI Ta peHTreHomno-
riYHi OCOGNMBOCTI YpaXKEHHs rereHb y XBOPUX Ha
COVID-19 Ta rpun A(H1N1)pdm09, wo ycknagHunucs
HerocnitTanbHOK MHEBMOHIEKD, Ta OLIHUTU 3B’A30K MiX
NIOLLEel0 YpaKeHHs nereHeBoi MNapeHXiMu i TAXKICTIo
CTaHy nauieHTiB.

MATEPIAAU TA METOAU AOCAIAXEHHS

Y xopi peTpocneKkTMBHOIO AOCHIAXEHHS 3a nepiog
2021-2023 pokiB 6yno npoaHanizoBaHo 113 meanyHux
KapT CTauioHapHMX XBOPWUX, cepeq SKuX 75 nauieHTis
i3 niaTBepmkeHnm giarHozom COVID-19, BcTaHOBNEHUM
3a Jonomorow noniMepasHoi naHurrosoi peakuii (MJ1P)
npwn AOCMiIAKEHHI MasKiB i3 HOca Ta [NOTKM, a TaKoX
38 nauieHTiB i3 BipycHol abo BipycHo-HakTepianbHo
NMHEBMOHIEID 3 HEeratMBHUM pe3yrnbTaToM TecTyBaHHSA
Ha SARS-CoV-2 metogom MJIP (rpyna non-COVID-19).
HocnipkeHHss npoBogunocs Ha 6asi [depxaBHoi ycTa-
HOBM «HauioHanbHWA HAayKOBUIA LEHTP Xipyprii Ta TpaHc-
nnadtonorii  imeHi O.0. LanimoBa HauioHanbHoOl
akagemii Megu4HuX Hayk YkpaiHm».

HopatkoBo 6yno BuBYeHO icTopii xBOpOOW, MpoOTO-
KON pO3TUHY, pe3ynbTaTi BipyCOMOrYHOro Ta peHTreHo-
rpadiyHoro o6cTtexeHHss 30 nadieHTiB, Ski nomepnu
y 2009 (17 Bunagkis), 2010 (9 sunagkis) Ta 2016 (4 Bu-
nagkn) pokax B KomyHanbHOMY 3aknafi OXOpOHW
3gopoB’ss  «ObracHa kniHiYHa iHdpekuiiHa  nikapHs»
M. XapkoBa. OguH i3 aBTopiB Ge3nocepenHbO HagaBaB
KoHcynbTratuHy gonomory 11 (36,7%) nauieHtam ui€i
rpynu, AaHi AKX yBIALWNKN A0 KMiHIYHOro aHaniay.

dopmyBaHHS BUBIpKM 34iNCHIOBANOCS 3 BUKIOYEHHSAM
BUNaAKiB i3 HeiHopMaTMBHUMU peHTreHorpadiuHMm
3HiMKamu (30Kpema, yepe3 HaaMmipHy Macy Tina naui-
eHTa). [ina aHanidy apxiBHUX AaHUX MPOBOAMIIACH PEHT-
reHomnoriYHa oujiHKa 3 noganbLnm oumdpyBaHHsM 306pa-
XeHb wnsaxom doTtorpadyBaHHst 3 ekpaHa Heratockona
3a JornomMoro umMdpoBoi kamepu. 3asHadeHun meTon
oundpyBaHHS MOXe CyMnpoOBOOXKYBaTUCA 4acCTKOBOK
BTPaTO MPOCTOPOBOI Ta KOHTPACTHOI po3aifibHOI 34at-
HOCTi MOPIBHAHO 3 MNEPBUHHMMK UMGPPOBUMM 300pa-
XEHHAMK, WO MOTEHUINHO YCKNaaHE Bidyanisauito
MarnoBMpaXeHUX 3MiH fereHeBOi napeHxiMu, 30Kpema
3a TUMOM «MaTOBOIO CKNay.

HiarHo3 rpuny A(H1N1)pdm09 BcTaHoBmoBaBcs Ha
OCHOBI pe3ynkTaTiB NPWXMTTEBOI abo NocMepTHOI Mone-
KyNAPHO-reHeTUYHOI AiarHoCTUKM 3 BUKopucTaHHaM TI1P,
3 ypaxyBaHHAM KIiHIYHOT cuMnTOMaTUKK, enigemionoriv-
HOr0 aHaMHe3y Ta XapaKTepHUX NaToMopdONoriYHNX
3MiH. [iarHo3 rocTporo pecnipaTtopHOro AUCTPec-CUHA-
pomy (FTPOC) BepudikyBaBcs BignoBigHO [0 KpUTepiiB
BepniHCcbKOro KoOHCeHcycy, 3 060B’A3KOBUM ypaxyBaHHSIM
BiJCYTHOCTI peakuii Ha oKkcureHoTepanito Ta pesynbraTiB
natomopconoriyHoro gocnimpkeHHs. HasiBHICTb nHeB-
MOHil BCTaHOBMOBanNaca 3a KpUTepisMuM NpoOTOKOMy
HagaHHSA KMiHIYHOT JOMOMOrH.

Objective — to determine the clinical and radiological
features of lung involvement in patients with COVID-19
and influenza A(H1N1)pdm09 complicated by commu-
nity-acquired pneumonia, and to assess the association
between the extent of lung parenchymal involvement
and disease severity.

MATERIALS AND METHODS

In this retrospective study conducted between
2021 and 2023, a total of 113 inpatient medical records
were analyzed, including 75 patients with confirmed
COVID-19 diagnosed by polymerase chain reaction
(PCR) testing of nasopharyngeal and oropharyngeal
swabs, and 38 patients with viral or viral-bacterial
pneumonia who tested negative for SARS-CoV-2 by
PCR (non-COVID-19 group). The study was carried
out at the State Institution «0O.0. Shalimov National
Scientific Center of Surgery and Transplantology of
the National Academy of Medical Sciences of Ukraine».

Additionally, medical records, autopsy reports, and
virological and radiographic data of 30 patients who died
in 2009 (17 cases), 2010 (9 cases), and 2016 (4 cases)
at the Regional Clinical Infectious Diseases Hospital
in Kharkiv were analyzed. One of the authors was
directly involved in the clinical management of
11 (36.7%) patients from this cohort.

The study sample was formed by excluding cases
with non-informative chest radiographs (e.g., due to
excessive body weight). For archival data, radiogra-
phic images were assessed and subsequently digitized
by photographing images displayed on a negatoscope
using a digital camera. This method of digitization may be
associated with partial loss of spatial and contrast
resolution compared to primary digital images, potentially
affecting the visualization of subtle lung parenchymal
changes, including ground-glass opacities.

The diagnosis of influenza A(H1N1)pdm09 was estab-
lished based on ante-mortem or post-mortem molecular
genetic testing using PCR, taking into account clinical
presentation, epidemiological history, and characteristic
pathological findings. Acute respiratory distress syn-
drome (ARDS) was verified according to the Berlin defi-
nition, including lack of response to oxygen therapy and
pathological examination findings. Pneumonia was diag-
nosed according to established clinical care protocols.

Clinicopathological data from 28 autopsies of patients
who died from pandemic influenza were analyzed, with
a focus on lung tissue examination. Routine macro-
scopic and microscopic evaluation was performed, with
additional expert consultation of histological specimens
at the Central Research Laboratory of Kharkiv National
Medical University of the Ministry of Health of Ukraine
(Axiostar Plus microscope, Zeiss, Germany).

The Radiographic Assessment of Lung Edema
(RALE) score was used to evaluate the degree of
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Bynu BuBYeHi pesynbTatu KMiHIKO-NaTonoriyHnx Ao-
cnigXeHb 28 aBTOMCIA NaujieHTiB, siki NOMepnNu Big, NaH-
OeMiyHoro rpuny, i3 POKyCOM Ha AOCHIMKEHHSI TKaHWH
nereHb. MpoBoannocs pyTMHHE MaKpPOCKOMIYHE Ta MiKpo-
CKOMiYHE JOCMiMXKEHHS, 3 4OAATKOBMM KOHCYNLTYBaHHSAM
MikponpenapaTtie Yy LleHTpanbHii HaykoBO-gOCRIAHIN
nabopatopii XapkiBCbKOro HalioHanbHOro Mean4yHoro
yHiBepcuTeTy MiHicTepcTBa OXOpOHM 340pOB’A YkpaiHu
(mikpockon Axiostar Plus, Zeiss, HimeuyuuHa).

[Ons ouiHKM cTyneHs Habpsiky nereHb Ta TSKKOCTI
MPOC 3actocoByBanaca LWkana peHTreHorpadivyHol
ouiHkn RALE. PeHTreHorpamn ginvnn Ha 4oTupu KBagd-
paHTX 3a aHaTOMIYHUMWU OpiEHTMPaMU: BEPTUKANbHO —
XpebeTHMI CTOBM, rOPU3OHTarbHO — MepLua rinka nisoro
ronoBHoro 6poHxa. KoxxHOMy KBagpaHTy NpucBooBanucs
[Bi ouiHKM: nnowa ypaxeHHs (Big 0 o 4 6anis) Ta Wwinb-
HicTb iHginbTpauii (Big 1 oo 3 6anis), ge 1 — TymaHHa
WiNbHiCTb, 2 — NOMipHa, 3 — WinbHa koHconigauia. OcTta-
To4Ha ouiHka RALE po3spaxoByBanacsi sk cyma o0yTkiB
OLiHKM nNnowli Ta LWiNbHOCTIi ANA KOXHOro KeagpaHTta
i morna konueatucs Big O (BigcyTHICTb iHQINLTPATIB)
0o 48 6anis (NOBHe ypaXKeHHs1 BCiX KBapaHTIB).

Y pocnigxeHHi 6ynn Takox npoaHanizoaHi DICOM-
apxiBu koMn’toTepHoi ToMorpadii opraHis rpygHoi Nopox-
HUHW. AHani3 KT-3obpaxeHb 3ailicHioBaBCs 3a CTaH-
OapTHUMKU MapaMeTpamMy FereHeBoro BikHa (piBeHb
BikHa —-600 HU, wwpuHa BikHa 1600 HU) ta mepia-
CTMHanbHoro BikHa (piBeHb 400 HU, wupwnHa 40 HU).

OujiHKa CTyneHst ypaXKeHHsi NereHeBUx 4acTok NpoBo-
Qunacs WnsxoM BiyarnbHOT OLLIHKN KOXHOT 3 M’'ATN 4acToK,
3 nNpucBoeHHsAM GaniB Big 0 o 5: 0 6aniB — BigcyTHICTb
ypaxeHHs; 1 — ypaxeHHa 1-5% wuactku; 2 — 6-25%;
3 —-26-50%; 4 — 51-75%; 5 — noHap, 75%. MakcumanbHa
KinbkicTe GaniB Morna pgocsratm  25. TowupeHicTb
YPaXXEHHs1 NereHeBoi TKaHWHWM po3paxoByBanacs LUns-
XOM MHOXEHHSI cymu ©GaniB Ha 4 Ons OTPUMaHHs
BiZJICOTKOBOIO 3Ha4Y€eHHSI.

Ha ocHoBi OTpMMaHux AaHux BU3Ha4Yanu CTyniHb
YpaXeHHs napeHxiMM nereHb 3a wkanot: KT-1 —
3anyyeHHs <25% o6’emy nereHeBoi TKaHuHW, KT-2 —
26-50%, KT-3 — 51-75%, KT-4 — noHag 76%.

CratuctnyHa obpobka gaHux npoBoaunacs 3 BUKO-
pUCTaHHAM MEeTOAIB BapiaLuiHOi CTaTUCTUKM i3 3acTocy-
BaHHAM t-kpuTepito CTblogeHTa Ans NOPIBHAHHSA cepeaHix
BenunynH. O6pobKy AaHuX 3AdilicHIOBanu 3a LOMOMOIo
nporpamHoro 3abesnevyeHHss SPSS Statistics 17.0.
Pesynbtatv nogaHi y BWMSAi CepeqHbOro 3Ha4YeHHs
Ta cTaHZapTHOI Noxmnbkn cepegHboro (M+m).

AU3ANH AOCAIAXKEHHS

Y xopi peTrpocnekTUBHOrO AOCNIAXEHHs 3a nepiod
2021-2023 pokiB 6yno npoaHanizoBaHo 113 meauyHux
KapT CTaLioOHapHMX XBOPUX, cepen sSkuxX 75 nauieHTiB i3
nigTeepaxeHnm pgiarHozom COVID-19. HdogatkoBo BM-
BYEHO icTopii XBOPOOM, NPOTOKONMM PO3TUHY, Pe3ysb-
TaTu BipyCoOmnoriYHoro, MikpoGionoriYyHOro Ta peHTreHorpa-
divyHoro pgocnigkeHHa 30 nauieHTiB, ski  nomepnu
y 2009-2010 pokax Ta y 2016 poui B KY3 «O6nacHa
KniHivyHa iHdeKuiHa nikapHsa» M. XapKoBa.

Kpumepii eknroyeHHss nNauieHTIB y [OOCRIOXEHHS:
Bik noHag 18 pokiB, niarBepmxeHun giarHos COVID-19
abo rpuny A Ha ocHoBi pesynetaris 1P Ta HasiBHICTb xa-
pPaKTEPHMX KMiHIMHUX NPOSBIB i NATOMOPAONOriYHNX 3MiH.

pulmonary edema and ARDS severity. Chest radiographs
were divided into four quadrants using anatomical
landmarks: the vertebral column (vertical axis) and the
first branch of the left main bronchus (horizontal axis).
Each quadrant was assigned two scores: extent of
involvement (0—4 points) and density of opacification
(1-3 points), where 1 corresponded to hazy density,
2 to moderate density, and 3 to dense consolidation.
The final RALE score was calculated as the sum
of the products of extent and density scores for each
quadrant, ranging from 0 (no involvement) to 48
(maximum involvement).

Computed tomography (CT) DICOM archives of
the chest were also analyzed. CT images were
evaluated using standard lung window settings (window
level =600 HU, window width 1600 HU) and mediastinal
window settings (level 400 HU, width 40 HU).

The extent of lung involvement was assessed
visually for each of the five lobes using a semi-quan-
titative scoring system: 0 (no involvement), 1 (1-5%),
2 (6-25%), 3 (26-50%), 4 (51-75%), and 5 (>75%).
The maximum possible score was 25. The overall
percentage of lung involvement was calculated by multi-
plying the total score by four.

Based on these data, lung involvement severity
was categorized as follows: CT-1 (£25% involvement),
CT-2 (26-50%), CT-3 (61-75%), and CT-4 (>75%).

Statistical analysis was performed using methods
of descriptive and inferential statistics. Student’s t-test
was applied to compare mean values. Data processing
was conducted using SPSS Statistics version 17.0.
Results are presented as mean * standard error of
the mean (M £ m).

Study design

In this retrospective study (2021-2023), 113 inpatient
medical records were analyzed, including 75 patients
with confirmed COVID-19. Additionally, clinical records,
autopsy reports, and virological, microbiological, and
radiographic data of 30 patients who died in 2009-2010
and 2016 at the Regional Clinical Infectious Diseases
Hospital in Kharkiv were reviewed.

Inclusion criteria were age =18 years, confirmed
diagnosis of COVID-19 or influenza A based on PCR
results, and the presence of characteristic clinical and
pathological findings.
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Mig yac aHanizy MeanyHux KapT nauieHTn 6ynu pos-
noAineHi Ha Tpw rpynu:

epyrna 1 (n=75) — nauieHTX 3i BCTAHOBMNEHUM AiarHo-
3om COVID-19;

epyna 2 (n=38) — nauieHTn 3 BipyCHOI MHEBMOHIEIO,
BuKnukaHoto He SARS-CoV-2 (non-COVID-19);

epyna 3 (n=30) — nauieHTn, Aki nomepnu 3i BCTa-
HOBMNeHWM fiarHo3om rpuny, nepesaxHo A(H1N1)pdm09,
YCKNagHeHoro HerocnitanbHO MHEBMOHIELD.

Ipynu, Wwo nopiBHOBanuchb, 6ynu 3icTaBntoBaHi 3a Bi-
KOM, CTaTTiO, KMiHIYHMMM Ta NabopaTopHMMM NOKa3HUKaMK.

PE3YABTATU

XapaKkTepucTuku nauieHTiB, BKMOYEHUX Yy pocnig-
XKEHHS 3anexHO Bif rpyn, HaBegeHi y Tabn. 1.

Y nepwin rpyni nepesaxanu XBOpi BIiKOM MOHaA
60 pokiB (60%). CepepHin Bik nauieHTiB i3 COVID-19
ctaHoBuMB 60+1,5 p., y nauieHTiB i3 BipyCHOK NHEB-
MoHieto non-COVID-19 — 54,524 p., a y TperTin rpyni
(nauieHtn 3 rpunom A(H1N1)pdm09) — 42,8+2,0 p.
Posnogin 3a ctatTio cepep MauieHTIB YCiX TPbOX rpyn
OyB NPakTUYHO OAHAKOBUM.

Patients were divided into three groups:

Group 1 (n = 75): patients with confirmed COVID-19;

Group 2 (n = 38): patients with non-COVID viral
pneumonia;

Group 3 (n = 30): patients who died with a diagnosis
of influenza, predominantly A(H1N1)pdm09, compli-
cated by community-acquired pneumonia.

The groups were comparable in terms of age, sex,
and clinical and laboratory parameters.

RESULTS

The characteristics of patients included in the study
by groups are presented in Table 1.

In Group 1, patients aged over 60 years predomi-
nated (60%). The mean age of patients with COVID-19
was 60 + 1.5 years, compared to 54.5 + 2.4 years in
patients with non-COVID-19 viral pneumonia, and
42.8 £ 2.0 years in Group 3 (patients with influenza
A(H1N1)pdmO09). The sex distribution was comparable
across all three groups.

Tabnuus 1. Po3noain Xsopux y rpynax 3a reHaepHo-BikOBUMM 0COBNMBOCTAMM
Table 1. Distribution of patients in groups by gender and age characteristics

BipycHa nHeBMOHisA [pyn ycknagHeHWn HerocniTanbHOK MHEBMOHIE
MokasHuku / Variables coiD= Viral pneumonia Influenza complicated by community-acquired pneumonia
n=75 n=38 n=30
BikoBa kateropisi (pokiB) / Age group (years)
18-59 30 (40%) 21 (55,3%) 26 (86,6%)
260 45 (60%) 17 (44,7%) 4 (13,4%)
Yonosiku, abc. % / Male, n (%) | 38 (50,6%) 21 (55,3%) 17 (56,6%)
Kinku, abe. % / Female, n (%) | 37 (49,4%) 17 (44,7%) 13 (43,4%)

KniHiyHi gaHi nauieHTiB 3anexHo Big rpyn nogaHo
y Tabn. 2. lNpwu rocniTanisauii 3aranbHa crabkicte 6yna
HanbinbL MOLUMPEHOK CKaprok y BCIX TPbOX rpynax:
cepep nauieHTis i3 COVID-19 ii Bin3Ha4eHo y 68 (90,6%)
Bunagkax, y rpyni non-COVID-19 —y 33 (86,8%), Ta y BCix
nauienTis i3 rpunom A(H1N1)pdm09 (100%). MigsuiweHHs
TemnepaTypu Tina 4acrTiwe cnocTtepiranoca y Apyrin
rpyni — y 31 (81,6%) nauienTa. Kawenb Ta 3aguwika
HanbinbL XapaKTepHO BUSABNANMUCA y TpeTi rpyni —
BignosigHo y 30 (100%) Ta 28 (93,3%) nauieHTiB.

Puc. 1 HaoyHoO intocTpye po3noAin OCHOBHUX cKapr
nauieHTiB y TpbOX rpynax. Ak BugHo 3 giarpamu, 3aranb-
Ha crabkicTb nepeBaxana y BCix rpynax, togi gk 3a-
Ovwka Ta Kawenb Oynu Hambinblu BupaxeHi cepeq
nauieHTiB i3 rpunom A(H1N1)pdmO09.

AHani3 kawrmo MoKasaB MnepeBa)aHHs Henpoayk-
TMBHOro Kawnto y nauieHtiB i3 COVID-19, Togi sK y
nauieHTiB i3 non-COVID-19 Ta rpunom kawenb 6yB
30e06inbLWoro NPoAyKTUBHNUM.

AHani3 nokasHWKiB caTypauii KUCHIO Yy nauieHTiB nia
yac rocnitanisauii nokasae Taki pesyneratn. Y rpyni 1
(COVID-19) Ginblicte nauieHTiB (58,7%) manu piBeHb
catypauii B gianasoHi 90-95%. HopmarnbHi nokasHuku
catypauii (96—100%) cnoctepiranuce nuwe y 16 naui-
eHTIB (21,4%). Y 17,3% naujieHTiB peecTpyBanu nomipHoO
3HWKeHy caTypauito (80-89%), Toai Sk nvwe B OKpe-
MUX BuUMAdKax BigMmivanacss KpuUTMYHA rinokcemis:
1 (1,3%) nauieHT maB catypadito 70-79%, i we 1 (1,3%)
nauieHT — Hmxk4ye 69%.

Clinical characteristics of patients by study groups
are presented in Table 2. At hospital admission, general
weakness was the most common complaint across
all three groups: it was reported in 68 (90.6%) pa-
tients with COVID-19, 33 (86.8%) patients in the
non-COVID-19 group, and in all patients with influenza
A(H1N1)pdm09 (100%). Fever was more frequently
observed in Group 2, occurring in 31 (81.6%) patients.
Cough and dyspnea were most characteristic of Group 3,
being reported in 30 (100%) and 28 (93.3%) patients,
respectively.

Figure 1 illustrates the distribution of the main patient
complaints across the three study groups. As shown in
the diagram, general weakness predominated in all
groups, whereas dyspnea and cough were most pro-
nounced among patients with influenza A(H1N1)pdmO09.

Analysis of cough characteristics revealed a predomi-
nance of non-productive cough in patients with COVID-19,
while in patients with non-COVID-19 pneumonia and
influenza, cough was predominantly productive.

Analysis of oxygen saturation levels at admission
demonstrated the following results. In Group 1 (COVID-19),
the majority of patients (58.7%) had oxygen saturation
levels in the range of 90-95%. Normal saturation levels
(96-100%) were observed in only 16 patients (21.4%).
Moderately reduced saturation (80-89%) was recorded
in 17.3% of patients, whereas critical hypoxemia was
rare: 1 (1.3%) patient had saturation levels of 70-79%,
and another 1 (1.3%) patient had levels below 69%.
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Tabnuua 2. KniHivni AaHi nauieHTiB 3anexHo Big rpyn
Table 2. Clinical characteristics of patients by study groups

MokasHukn / Variables I'pyna 1/ Group 1 Ipyna 2 / Group 2 I'pyna 3 / Group 3
n=75 n=38 n=30
Ckapru / Symptoms at admission:
BaranbHa cnabkicte / General weakness 68 (90,6%) 33 (86,8%) 30 (100%)
MigBuLLeHHA Temnepatypu Tina / Fever 51 (68») 31 (81,6%) 15 (50%)
Kawenb / Cough 42 (56%) 20 (52,6%) 30 (100%)
3aguwka / Dyspnea 43 (57,3%) 17 (44,7%) 28 (93,3%)

Carypauis / Oxygen saturation:

96-100% 16 (21,4%) 18 (47,4%) -
90-95% 44 (58,7%) 15 (39,5%) 5(16,6%)
80-89% 13 (17,3%) 5(13,1%) 10 (33,3%)
70-79% 1(1,3%) - 5(16,6%)
< 69% 1(1,3%) - 9 (30,0%)
100%% ey
0% 44,7
BO% ——
0% [Ema-_
B |
50% | o
400 K6
W%
0%
109
0% .
Cpyns 1 (Group 1)
Fpyvua 2 (Group 2)
Cypoa 3 (Group 3)
# Jarmanna caabricns (General weakness) ® Migpwmenns vesmeparypn viaa (Fever)
B Kamean (Cough) Jaomnmea (Dysponea)
Puc. 1. CniBBigHOLWEHHSA ckapr nauieHTiB BiaNoBIgHO rpynam
Fig. 1. Distribution of patient complaints across study groups
Y rpyni 2 (nauieHTM 3 BipyCHOI MNHEBMOHIED In Group 2 (patients with non-COVID-19 viral

non-COVID-19) Hambinblua yacTka XBOpMX Mana Hop-
MarnbHi nokasHukm catypauii 96—100% (47,4%), Togi siK
piBeHb 90-95% cnocTtepirascsa y 39,5% Bunagkis. 3Hu-
XeHHsa caTtypauii no 80-89% peectpyBanocs y 13,1%
NavieHTIB, i KPpUTWUYHI Noka3HukM Huwkde 80% vy uin rpyni
He crnocTepiranuce.

Y rpyni 3 (nauieHtn 3 rpunom A(H1N1)pdmQ9) cno-
cTepiraBcsi Hambinbll BUpaXeHW PiBEHb TiNOKCeMii.
HopmanbHi nokasHuku catypauii (96—100%) y uin rpyni
BiocyTHi. Y 16,6% nauieHTiB caTypauis cTaHoBuna
90-95%, y 33,3% — 80-89%, y 16,6% — 70-79%,
a 'y 30% naujeHTiB piBeHb caTypauii 6yB HMK4YMM 3a 69%.

TakMM 4YMHOM, HaMKpalli MOKa3HUKM OKcUreHauii
npu rocnitTanisauii peectpyBanucs Yy MauieHTiB i3
non-COVID-19 nHeBMOHi€eto, nomipHa rinokcemia nepe-
Baxxana y xBopux Ha COVID-19, Toai sk y naujieHTiB
i3 rpunom A(H1N1)pdm09 cnocTtepiranaca HawlTsxya
AuxanbHa HeJoCTaTHICTb.

Puc. 2 Bigobpaxae pos3noin nokasHWkiB caTypauii
KACHIO Yy MauieHTiB TpbOX JOCRigXyBaHUX rpyn nig 4ac
rocnitanisauii. ik BUOAHO 3 PUCYHKA, HaMBULLi 3HaYeH-
HA caTypauii (96-100%) cnocTepiranucs y nauieHTiB
i3 BipycHol nHeBMOHieto non-COVID-19, Toai sk Hau-
HWKYi nokasHukn (meHwe 89%) nepeBaxanu cepeq
nauieHTiB i3 rpunom A(H1N1)pdmO09.

pneumonia), the largest proportion of patients had
normal oxygen saturation levels of 96-100% (47.4%),
while 39.5% had saturation levels of 90-95%. Reduced
saturation to 80-89% was observed in 13.1% of patients,
and no cases of critical hypoxemia (<80%) were recor-
ded in this group.

In Group 3 (patients with influenza A(H1N1)pdm09),
the most pronounced hypoxemia was observed.
No patients in this group had normal saturation levels
(96-100%). Saturation of 90-95% was observed in 16.6%
of patients, 80-89% in 33.3%, 70-79% in 16.6%, and
levels below 69% in 30% of patients.

Thus, the best oxygenation status at admission
was observed in patients with non-COVID-19 pneu-
monia, moderate hypoxemia predominated in pati-
ents with COVID-19, whereas patients with influenza
A(H1N1)pdm09 demonstrated the most severe respi-
ratory impairment.

Figure 2 demonstrates the distribution of oxygen
saturation levels among patients in the three study
groups at hospital admission. As shown, the highest
saturation levels (96-100%) were observed in patients
with  non-COVID-19 viral pneumonia, whereas the
lowest values (<89%) predominated among patients
with influenza A(H1N1)pdm09.
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Puc. 2. Po3nogin nokasHukiB caTtypaldii y XBopux ycix rpyn
Fig. 2. Distribution of oxygen saturation levels among patients across all study groups

Mpwn aHanisi nauieHTiB, AKi Nomepnun 3i BCTaHOBMe-
Hum giarHoszom rpuny A(H1N1)pdm09, BctaHoBREHO, WO
cepefHsl TpMBaniCTb 3aXBOPKOBAHHSA cepep XiHOK CTaHo-
Buna 11,1+1,1 gHA, a cepepn Yonosikisa — 10,1+0,8 gH4.
Mpu BMBYEHHI 3anexHOCTi TpUBanocTi XxBopobu Bif BiKy
Ta craTi (puc. 4 i 5) BiA3Ha4YeHo, WO cepen XiHOK BiKOM
po 40 pokiB TpuBanicTb 3axBOploBaHHA Oyna yTpudi
6inbLUIOK MOPIBHAHO 3 MauieHTKamyu CTapLioro BiKy, Togi
sIK cepep 4YonoBikiB NogibHoOi 3aKOHOMIPHOCTI He cnocTepi-
ranocs. fliarno3 nangemivHoro rpmny A(H1N1)pdmO09 nig-
TBEPOXKEHWN NO3UTUBHMUM pesynbtaTtoM MNI1P y 20 (66,6%)
nauieHTiB, 3 AKMX ABa BMNadku BepudikoBaHi B pede-
peHc-nabopatopii M. JIOHAOH; B iHWKUX BUNagkax giarHo3
BCTAHOBMIOBANM Ha OCHOBI AaHWX enigemMionoriyHoro
aHamHesy, KMiHIYHOI KapTWHW Ta pes3ynbraTtiB pPO3TUHY
nereHb. Y OBOX BuNagkax aBTOMNCis He npoBoaunachk.
[Bi nauieHTKM nomepnu y niCNANONOroBOMY MepioAi,
ofgHa — nig yac BariTHOCTI Ha 21 TwxHi. CepegHin BiK
nomepnux ctaHoBuB 42,8+2,0 p., cepeaHil geHb XBopoou
npu rocnitanizauii — 6,0+0,4, cepegHs TpuBanictb
xntTa — 10,6+0,7 OHSA, cepeaHs KinbKiCTb MiKKO-OHIB —
4,63+0,57, npu uUbOMY OAMH MaUieHT nomep 4epes
3 rogmnHm 20 xBunuH nicna rocnitanisadii. Kinbkicte am-
XanbHuX pyxiB y cepegHboMy cknagana 30,9+1,16 3a
xBunuHy (Big 20 go 48), oguH nauieHT otpumysas LLBI
yXe Ha gorocnitanbHoMy etani. 3aguwika npw rocnita-
nizauii dikcysanaca y 28 (93,3%) nauieHTiB, i3 HuMX
y 4 (13,3%) y cTtaHi cnokoto. HacTtoTta cepueBmnx cKopo-
YeHb npwu rocniTanisauii B cepeaHbOMYy CTaHoBMMa
106,03+3,3 ya./xB (gianasoH 70—-150 ya./xB). Jlokanizauis
NMHEBMOHI cepen nomepnux Gyna Takow: ABobiYHa To-
TanbHa — 11 BunNagkie, ABobivHa cybToTansHa — 9, npasa
TOoTanbHa i niBa HMXKHbOYACTOUKOBA — 5, NpaBa ToTanbHa
remopariiHa — 1, ABoGiYHA HWxHbO4YacToudkoBa — 1,
OpibHOBOrHMIWEBI 3MiHM — 1, romMoreHHa iHQInbTpauis
3niBa Ta 36epexeHHs1 MPO30pOCTi cepeaHboi 4acTku
cnpaBa — 1, HWKHbOYACTOUYKOBA MHEBMOHISI 3 NapanHeBs-
MOHIYHMM NNEBPUTOM — 1 BUNAAOK. Y YaCTMHU XBOPUX Ha
rovn A(H1N1)pdmO09 y MOKpOTMHHI BiA3Havanuca npo-
XKUIKN KPOBI, O HE XapaKTepHO Ansl CE30HHOro rpuny,
a B OKpeMUX BUNagaKkax MOKPOTUHHS Mano BUrNsA NiHUCTOI
KPOB’AHUCTOI pianHM y KinbkocTi 4o 150-200 mn Ha goby.

Cepeg xBopux Ha rpun A(H1N1)pdm09, 6yno xapak-
TEPHMM LIBUAKE MOTipLUEHHS 3aranbHOro CTaHy BHachi-

Analysis of patients who died with a confirmed
diagnosis of influenza A(H1N1)pdm09 showed that
the mean duration of illness was 11.1 + 1.1 days in women
and 10.1 + 0.8 days in men. Evaluation of the rela-
tionship between disease duration, age, and sex
(Figures 4 and 5) revealed that in women younger
than 40 years, the duration of illness was three times
longer compared to older patients, whereas no such
pattern was observed among men. The diagnosis of
pandemic influenza A(H1N1)pdm09 was confirmed by
positive PCR results in 20 (66.6%) patients, including
two cases verified in a reference laboratory in London;
in the remaining cases, the diagnosis was established
based on epidemiological history, clinical presentation,
and lung autopsy findings. In two cases, autopsy was not
performed. Two patients died in the postpartum period,
and one during pregnancy at 21 weeks of gestation.
The mean age of deceased patients was 42.8 + 2.0 years.
The mean day ofillness at hospital admissionwas 6.0+ 0.4,
the mean duration of illness was 10.6 + 0.7 days, and
the mean length of hospital stay was 4.63 + 0.57 days;
notably, one patient died 3 hours and 20 minutes after ad-
mission. The mean respiratory rate was 30.9 + 1.16 breaths
per minute (range 20-48), and one patient required
mechanical ventilation already at the prehospital stage.
Dyspnea at admission was observed in 28 (93.3%) pa-
tients, including 4 (13.3%) at rest. The mean heart
rate at admission was 106.03 = 3.3 beats per minute
(range 70-150 bpm). The localization of pneumonia
among deceased patients was as follows: bilateral total
involvement in 11 cases, bilateral subtotal in 9, right total
with left lower lobe involvement in 5, right total hemor-
rhagic pneumonia in 1, bilateral lower lobe involvement
in 1, multifocal lesions in 1, homogeneous infiltration of
the left lung with preserved aeration of the right middle
lobe in 1, and lower lobe pneumonia with parapneumo-
nic pleuritis in 1 case. In some patients with influenza
A(H1N1)pdmO09, sputum contained streaks of blood,
which is not typical for seasonal influenza; in certain
cases, sputum appeared as frothy blood-tinged fluid
in volumes up to 150—200 mL per day.

Among patients with influenza A(H1N1)pdmOQ9,
rapid deterioration of the general condition due to the
development of severe respiratory failure (ARDS) was
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OOK pO3BUTKY TSXKKOI AmxanbHoi HegoctaTHocTi (MPOC).
IntocTpauieto CTPIMKOrO HapPOCTaHHSI YPaXKeHHS NereHb
3a JaHUMK peHTreHorpadivHoro AoCniaXeHHs € BUnagokK
nauieHta ®., nogaHum Ha puc. 3.
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characteristic. An example of the rapid progression
of lung involvement based on radiographic findings
is illustrated by the case of patient F., presented
in Figure 3.
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Puc. 3. C — PeHTtreHorpama nauieHta ®. npu rocnitanisadii 4o cTauioHapy Ha TPeTin AeHb XBOpobu
(apyruin geHb NnepebyBaHHs B cTauioHapi). BUCHOBOK peHTreHonora — 6e3 NnaTonoriYHnx 3MiH.

D — PeHTtreHorpama toro x nauieHTa Yepes 10—12 roguH nicns nosiBU KiHiYHMX O3HAK Pi3KOro NOripLUEHHSI CTaHy.
XmaponogibHi iHinbTpaTv ToTanbHo 3 060x 6oki. AiarHo3 — rpun A (H1N1) pdm, MNP+, T'POC.
MauieHT nomep y BigaineHHi iHTeHcmBHoI Tepanii OKIJT Ha n’'aTuii geHb xBopobu. Ne ictopii xBopobu 4160
Fig. 3. C — Chest radiograph of patient F. at hospital admission on day 3d of iliness (day 2nd of hospitalization).
Radiologist’s conclusion: no pathological changes.

D — Chest radiograph of the same patient 10-12 hours after the onset of clinical signs of rapid deterioration.
Diffuse bilateral cloud-like infiltrates involving both lungs. Diagnosis: influenza A(H1N1)pdm, PCR-positive, ARDS.
The patient died in the intensive care unit of the Regional Clinical Infectious Diseases Hospital on day 5th of illness.
Medical record No. 4160

Y paHomy BunagKy 3BepTae Ha cebe yBary CTpiMka
nosiBa MacuBHWX MaTOMOTMYHUX 3MiH Yy FereHax npoTvs-
rom 10-12 rognH. TPOC ©yno giarHocToBaHO 3aranom
y 9 nauieHtiB. Cepea npoBigHMX aKTopiB pU3MKY
HanyacrTilwe Big3Hayanocs OXWpiHHS (y cemMy nauieHTiB)
Ta uyKpoBuii giabeT (y Tpbox).

MocTmopTanbHO BMSABMEHO CynyTHI MaTomnorii: cepos-
HUA MEHIHMT — y 1 BMNaAKy, BOTHULLEBUA MioKapauT —
y 1 BUnagKky, umMpos nedviHkn — y 3 mauieHTiB, XPOHIYHNI
renatut — B 1, TyOyNOHEKPO3 HMPOK — Yy 2 NauieHTIB,
HedpekTomis — B 1 BUNagKy. 3aranom cynyTHIO NaTonorito
(iwemiyHa xBopoba cepusi, aTepOCKNEePOTUYHNIA Kapaio-
CKINepo3, TOKCMYHUWA renaTuT, XPOHIYHWWA nienoHedpwT,
rinepToHiYHy XxBOpOOY, BTOPWHHY TFIMOXPOMHY aHeMilo)
6yno BuseneHo y 21 (70%) nauieHTa.

Mpu UbOMY HasiIBHICTb CymnyTHiX 3aXBOPIOBaHb cepes
XIHOK yacTiwe cnocTepiranacsa y Biui noHag 40 pokis,
ToOi K cepen YONOBIKIB 3anexHiCTb Bigd BiKy He
npocTexyBarnacs.

Y xogi focnimkeHHa Oyno npoaHanizoBaHo 77 KOM-
M'IOTEPHNX TOMOrpadii OpraHiB rpygHOi  MOPOXKHWHW,
30KkpeMa obcTexeHHa 39 nauieHTiB i3 KOBiAHOK MHEB-
MoOHiet0 Ta 38 nauieHTiB i3 BipycHoio non-COVID-19
nMHEBMOHi€l0, a Takox 11 peHTtreHorpam Ta 19 onwucis
peHTreHorpam nauieHTiB i3 rpunom  A(H1N1)pdmO09,
YCKMagHEHNM HErocniTanbHO MHEBMOHIELD.

Mpu aHanisi komn’toTepHux TOoMorpadin (Tabn. 3)
B YCiX MauieHTiB nepluioi Ta Apyroi rpyn 6ynu BusBneHi
OiINAHKM  YLWiNbHEHHS JIereHeBOol MapeHxiMy 3a TUMOM
«MaTOBOrO CKMna» 3 nepeBaXkaHHsAM ABOOIYHOI nokanisauii,
a Takox pokycu KoHconigauii. BuaBneHo cyTTeBi Bia-
MIHHOCTi y poO3TallyBaHHi iHINETPATUBHNX 3MiH: y na-
uienTie i3 COVID-19 cybnneBpanbHa Ta pgopsanbHa
nokanisauis Buasnanacsa y 23 sunagkax (59%), toai gk

In this case, rapid development of extensive pulmo-
nary pathological changes within 10-12 hours was
observed. ARDS was diagnosed in a total of 9 patients.
Among the leading risk factors, obesity was most
frequently identified (in 7 patients), followed by diabetes
mellitus (in 3 patients).

Postmortem examination revealed associated
pathologies, including serous meningitis (1 case), focal
myocarditis (1 case), liver cirrhosis (3 patients), chronic
hepatitis (1 case), renal tubular necrosis (2 patients),
and nephrectomy (1 case). Overall, comorbid conditions —
such as ischemic heart disease, atherosclerotic cardio-
sclerosis, toxic hepatitis, chronic pyelonephritis, arterial
hypertension, and secondary hypochromic anemia —
were identified in 21 (70%) patients.

The presence of comorbidities among women was
more frequently observed in those aged over 40 years,
whereas no clear age-related pattern was identified
among men.

A total of 77 chest computed tomography (CT) scans
were analyzed, including 39 examinations of patients
with COVID-19 pneumonia and 38 with non-COVID-19
viral pneumonia. Additionally, 11 chest radiographs
and 19 radiographic reports of patients with influenza
A(H1N1)pdm09 complicated by community-acquired
pneumonia were reviewed.

Analysis of CT scans (Table 3) demonstrated that
all patients in Groups 1 and 2 had areas of lung paren-
chymal opacification consistent with ground-glass
opacities, predominantly with bilateral distribution,
as well as foci of consolidation. Significant differences
in the distribution of infiltrative changes were observed:
in patients with COVID-19, subpleural and dorsal loca-
lization was identified in 23 cases (59%), whereas
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y rpyni nauieHTiB i3 non-COVID-19 nHeBMmoOHieo nepe- in patients with non-COVID-19 pneumonia, central
BaXkana ueHTpanbHa abo nepnbpoHxoBackynsipHa noka- or peribronchovascular distribution predominated in

nizauia y 29 sunagkax (76,3%). 29 cases (76.3%).
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Puc. 4. TpuBanicTb 3axBOPIOBaHHS cepep XiHOK 3arnexXHo Bif, BiKy NMpy HerocnitanbHin NnHeBMOHii, Wwo ycknagHuna rpun A(H1N1)pdm09
Fig. 4. Disease duration in women by age in cases of community-acquired pneumonia complicating influenza A(H1N1)pdm09
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npu HerocniTanbHin NHeBMOHii, Wwo ycknagHuna rpun A(H1N1)pdmO09
Fig. 5. Age-related distribution of disease duration in men
with community-acquired pneumonia complicating influenza A(H1N1)pdm09

Ta6nuus 3. 3MiHn KOMM'loTepHOT TOMorpadii FpyAHOI KMiTKW Npy NHEBMOHIT
Table 3. Chest CT findings in patients with pneumonia

MokasHuin / Variables I'pyna 1/ Group 1 I'pyna 2 / Group 2
n=39 n=38
MaroBe ckno / Ground-glass opacities:
opnHobiyHe / unilateral 3(7,7%) 11 (29%)
nBobiyHe / bilateral 36 (92,3%) 27 (71%)
Martose ckno 3 koHconigauieto / Ground-glass opacities with consolidation 17 (43,5%) 10 (26,3%)
TNokanisauisa nereHeBoi iHinbTpauii / Localization of pulmonary infiltrates:
cybnnespanbHa / subpleural 23 (59%) 9 (23,7%)
nepubpoHxoBackynsipHa / peribronchovascular 16 (41%) 29 (76,3%)
CumnTom «6pykiBkn» / Crazy-paving pattern 5(12,8%) -
BpoHxoekTaan / Bronchiectasis - 3 (7,8%)
CumntoMm «aepesa B 6pyHbkax» / Tree-in-bud pattern - 6 (15,7%)
NimapeHonaria / Lymphadenopathy 9 (23,7%) 24 (63,2%)
ligpotopakc / Pleural effusion 9 (23,7%) 15 (39,54%)
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CvMnTOM «BpYKiBKM» PEECTPYBABCS MNULLE Y NaLiEHTIB
nepwoi rpynu — y 5 xsopux (12,8%). NimdaneHonartisa
cnoctepiranaca B o0ox rpynax, npote y nauieHTiB i3
non-COVID-19 nHeBMOHieto BoHa hikcyBanacs y 2,6 pasa
yacTiwe. Takox y Apyrin rpyni 4YacTile BWUSBNSNUCS
O6poHxoekTa3n (7,8%), cumnTom «aepeBa B OpyHbkax»
(15,7%) Ta rigpotopakc (39,5%). O3Haku 3BOPOTHOrO
rano Ta KasiTauii He BidyanidyBanucs y XXO4HOMY BMNaaKy.
AHani3 Tabn. 3 nokasas, wo y rpyni COVID-19 aBoGiy-
He ypaXXeHHs1 y BUrnaai «MaToBOro Cknay crnocrepiranocst
3HavHo vacriwe (92,3%), Hix y rpyni non-COVID-19 (71%),
a KomMOiHaLis «MaToBOro cknay i3 koHconigauismmu 6yna
xapaktepHa ana 43,5% BunagkiB KOBiAHOI MHEBMOHIT
npotn 26,3% npu iHWKX BipyCHUX NHEBMOHIisix. Cybnnes-
panbHa nokanisauis iHginbTpauii nepesaxana y nadi-
eHTiB i3 COVID-19, Togi sik nepubpoHxoBackynsipHa —
cepen xBopux Ha non-COVID-19 nHeBMOHii.

Y rpyni COVID-19 paBoGiYHi 3MiHM BuaBRsSMCS
y 36 nauieHTiB (92,3%), Toai Ak B rpyni non-COVID-19 —
y 27 naujeHTiB (71%), a opHOGi4YHe ypaxeHHs Oyno
BUsiBNeHo y 7,7% Ta 29% Bunagkis BignosigHo. «MatoBe
CKMO» Y NOedHaHHI 3 KoHconigauiamm yacTille 3ycTpida-
noca y nauienTis i3 COVID-19 (43,5% npotu 26,3%
y rpyni non-COVID-19). XapakTep nokanisadii iHinstpa-
TUMBHUMX 3MiH TakoX Bigpi3HsaBcA: y nauieHTis i3 COVID-19
y 59% BunagkiB AomiHyBana cybnnespanbHa nokanisa-
uisa, Togi sk y xBopux Ha non-COVID-19 nHeBMOHito
y 76,3% BunagkiB ypaxeHHsi Oyno nepmbpoHxoBacky-
nsapHuM. CuMnToM «BpYKIBKM» pPEECTPYBaBCSl BUKITHOHYHO
y nauieHTiB i3 COVID-19 (12,8%), Toai sk 6poHxoekTasn
(7,8%), cumntom «aepeBa B OpyHbkax» (15,7%) Ta
rigpoTopakc (39,5%) 6ynu npuTamaHHi nepeBa)HO na-
uieHTam i3 BipycHOW nHeBMOHieto non-COVID-19.
JNlimapeHonatis  crnocTepiranaca y o6ox rpynax,
ofHaK 4acrtiwe y nauieHtiB i3 non-COVID-19 nHeBmoO-
Hielo (63,2% npotn 23,7%). O3Hakm 3BOPOTHOrO rarno
Ta KaBiTauii He BUABNANUCS B XXOAHIN i3 rpyn.

Y xopi focnigxeHHst 6yna npoBefeHa Kopensiuis Mix
CTYNEHEM YpaXKEHHsI NereHeBoi napeHxiMu 3a gaHuMu
KOMM'toTepPHOI  ToMorpaddii Ta TSXKKICTIO  3aranbHOro
CTaHy naujieHTiB i3 NHeBMOHieto, BuKknukaHoto COVID-19.
PesynbraTtv aHanisy HaBegeHi y Tabn. 4.

The crazy-paving pattern was observed only in pa-
tients of Group 1, in 5 cases (12.8%). Lymphadenopathy
was detected in both groups; however, it was 2.6 times
more frequent in patients with non-COVID-19 pneumonia.
In addition, bronchiectasis (7.8%), the tree-in-bud pattern
(15.7%), and hydrothorax (39.5%) were more commonly
observed in Group 2. No cases of the reversed halo sign
or cavitation were identified. Analysis of Table 3 showed
that bilateral ground-glass involvement was significantly
more frequent in the COVID-19 group (92.3%) compared
to the non-COVID-19 group (71%), while the combina-
tion of ground-glass opacities with consolidation was
observed in 43.5% of COVID-19 pneumonia cases versus
26.3% in other viral pneumonias. Subpleural localization
of infiltrates predominated in patients with COVID-19,
whereas peribronchovascular distribution was more
characteristic of non-COVID-19 pneumonia.

In the COVID-19 group, bilateral involvement was
observed in 36 patients (92.3%), compared to 27 pa-
tients (71%) in the non-COVID-19 group, while unilateral
involvement was detected in 7.7% and 29% of cases,
respectively. Ground-glass opacities combined with conso-
lidation were more frequently observed in patients with
COVID-19 (43.5% vs. 26.3% in the non-COVID-19 group).
The distribution of infiltrative changes also differed:
subpleural predominance was observed in 59% of
COVID-19 cases, whereas peribronchovascular involve-
ment was more common in patients with non-COVID-19
pneumonia (76.3%). The crazy-paving pattern was
observed exclusively in patients with COVID-19 (12.8%),
whereas bronchiectasis (7.8%), the tree-in-bud pattern
(15.7%), and pleural effusion (39.5%) were more charac-
teristic of patients with non-COVID-19 viral pneumonia.
Lymphadenopathy was detected in both groups but
was more frequent in patients with non-COVID-19 pneu-
monia (63.2% vs. 23.7%). No cases of the reversed
halo sign or cavitation were identified in either group.

In this study, the relationship between the extent
of lung parenchymal involvement on computed tomo-
graphy (CT) and the severity of the general clinical
condition in patients with COVID-19 pneumonia was
evaluated. The results are presented in Table 4.

Tabnuus 4. Kopenauis MK ypaxeHHsIM nereHeBoi napexximu nauiextis 3 COVID-19
npu KOMM'IOTEPHI Tomorpadii Ta 3aranbHUM CTaHOM MauieHTIB
Table 4. Correlation between lung parenchymal involvement on CT and clinical status in patients with COVID-19

CTyniHb ypaxxeHHsi nereHeBoi napexximu / Extent of lung parenchymal involvement
3aranbHun ctaH / Clinical status KT-1 (CT-1) KT-2 (CT-2) KT-3 (CT-3) KT-4 (CT-4)
<25% 26-50% 51-75% > 76%
3aposinbHuK / Satisfactory 1 1 - -
CepepHboi TsbkkocTi / Moderate 8 8 6 6
Tsxkun / Severe - 2 4 3
Ykpa Tskkuia / Critical - - - -

Mpu ypaxeHHi nereHeBoi TkaHuHM A0 25% (KT-1)
nepeBaHO CrocTepiraBca 3adoBinbHUA abo cepegHbOl
TSXKKOCTI CTaH nauieHTiB, aHanoriyHO Mpu YypaKeHHi
26-50% (KT-2). T[lpu HapoCTaHHi ypaXeHHs [0
51-75% (KT-3) Ta noHag 76% (KT-4) yactota TSXKOro
CTaHy 3pocTana: BiAnoBIAHO, TSKKMA CTaH dikcyBaBcs
y 4 1a 3 nauieHTiB i3 KT-3 i KT-4. Y gocnigxeHin koropTi
He Oyno 3achikcoBaHO BMMAOKIB YKpPaW TSHKKOrO CTaHy.
Takum 4mHOM, Yy OOCRifXeHHi BiA3Hadanacs TeHOeHuis
0O 3pOCTaHHSA TSDKKOCTI KIiHIYHOro CTaHy navuieHTiB 3i
36inbLUEHHSIM BiACOTKa YPaXKEHHS NereHeBOi NapeHXiMu.

In cases with lung involvement of up to 25% (CT-1),
patients were predominantly in satisfactory or moderate
condition; a similar pattern was observed in patients with
26-50% involvement (CT-2). With increasing lung invol-
vement to 51-75% (CT-3) and greater than 76% (CT-4),
the frequency of severe clinical condition increased:
severe status was recorded in 4 and 3 patients in the CT-3
and CT-4 groups, respectively. No cases of critical con-
dition were observed in the study cohort. Thus, a trend
toward increasing clinical severity with a greater extent
of lung parenchymal involvement was observed.
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BogHovac ctatMcTuyHO 3HavyLwoi Ta cTabinbHOI Kopens-
Uil MK UMMM NOKa3HUKaMU BCTAaHOBIEHO He Byno.

Mpu aHanisi oTpumaHux pesynbraTiB Big3Havanocs
nepeBaXkaHHA CcepedHbOi  TSHKKOCTI  KMNiHIYHOro  CcTaHy
cepeq nauieHTiB i3 KOpOHaBipyCHOK XBOpPOGOK Hesa-
NeXHO BiO BiACOTKA YpPaXeHHs rereHeBOi MnapeHXiMu.
TSOKKMIM CTaH TaKoX CMOCTEpiraBcsi Mamxe 3 Of4HaKOBOM
YacTOTO cepef MauieHTIB i3 NMowel ypaKeHHs
nereHb noHag 25%.

Ycim naudieHtam i3 rpunom A(H1N1)pdm09 6yno
BWKOHAHO PEHTreHoMNoriYHe OOCNIOKEHHSI OpraHiB rpya-
HOi KMiTKK, 3a pesynbratamMy $KOro AdiarHOCTOBaHO
OBOGIYHE 3HMKEHHSI NPO30POCTi NereHeBoi napeHXiMu.
OuiHka peHTreHorpam 3a wkanotw RALE nokasana
3aranbHy cymy 6aniB Big 9 0o 48, cepenHe 3HaYEHHsI
ctaHoBuno 29+3,707. Y umx nauieHTiB KIMiHIYHO Ta
npu aeToncii nigTBepaXeHo AiarHo3n ABOGIYHOI MHEB-
MOHii Ta HabpsKy nereHsb.

Y xopi pocnigkeHHss 6yno npoaHanizoBaHO 3anex-
HICTb Mi>X cyMoto 6aniB peHTreHorpadidHoi ouiHku RALE
Ta TpuBanicTio 3axsoptoBaHHA Ha rpun A(H1N1)pdmO09.
Ak BMaHO 3 puc. 6, Buwa cyma 6anie 3a wkano RALE
BignNoOBidana KOPOTLUiN TPUBaNOCTi 3aXBOPIOBaHHS, LLO
CBigYMTb MPO LUBUALINA PO3BUTOK TSXKKUX YCKMaOHEHb
npu GinbLl MacMBHOMY ypaXKeHHi NereHeBOi TKAHUHW.

50
45
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However, no statistically significant and consistent
correlation between these parameters was identified.

Analysis of the obtained results demonstrated
a predominance of moderate clinical status among
patients with COVID-19, regardless of the extent of lung
parenchymal involvement. Severe condition was
observed with nearly equal frequency among patients
with lung involvement exceeding 25%.

All patients with influenza A(H1N1)pdm09 under-
went chest radiography, which revealed bilateral
decreased lung transparency. Assessment of radio-
graphs using the RALE score showed total scores
ranging from 9 to 48, with a mean value of 29 + 3.707.
In these patients, diagnoses of bilateral pneumonia
and pulmonary edema were confirmed both clinically
and at autopsy.

The relationship between the total RALE score and
disease duration in patients with influenza A(H1N1)pdm09
was also analyzed. As shown in Figure 6, higher
RALE scores were associated with shorter disease
duration, indicating a more rapid progression of se-
vere complications in cases with more extensive
lung involvement.

26

— RALE

Puc. 6. 3anexHicTb TpuBanocTi 3aXBOPIOBAHHS Bif peHTreHonoriyHoi ouiHku RALE
Y XBOPVIX Ha HerocniTanbHy MHEBMOHItO, LWo ycknaaHuna rpun A(H1N1)pdmO09.
Fig. 6. Relationship between disease duration and RALE score
in patients with community-acquired pneumonia complicating influenza A(H1N1)pdm09

OBrOBOPEHHS

Y npoBefgeHoMy pocnigkeHHi 6yno 3giicHeHo no-
PIBHANBHUA aHani3 KniHiYHUX, MOPAONOriYHUX Ta PEHT-
FEHOMOTYHUX XapPaKTEPUCTUK MHEBMOHINA, BUKITUKAHUX
COVID-19 Ta rpunom A(H1N1)pdmQ9, i3 akueHTOM Ha
OLiHKY 3MiH 3a [JOMOMOrot0 KOMM'IOTepHOi Tomorpadii
Ta LWKanu peHTreHorpadiyHoi OLiHKM ypaXKeHHs1 nereHb
RALE. AHania oTpvmaHux pesynbraTiB [o3Bonse nig-
TBEPAUTU, LLO TSKKUIA nepebir 06ox BipyCHUX iHMEKLin
4YacTo YCKNafHIETLCSA PO3BUMTKOM FOCTPOro pecnipartop-
Horo pguctpec-cuHgpomy (MPOC), wo y3srogxyetbca
i3 gaHumun Luo J. et al. (2023) [4].

Pesynbrat komm'toTepHOi ToMorpadii y nauieHTis i3
COVID-19 y Hawomy pocrimkeHHi BusiBunu nsobidHe
ypaxeHHsi nereHeBoi napeHximu y 92,3% Bunagkis,

DISCUSSION

In the present study, a comparative analysis of
the clinical, morphological, and radiological charac-
teristics of pneumonias caused by COVID-19 and
influenza A(H1N1)pdm09 was performed, with particular
emphasis on the assessment of imaging findings using
computed tomography (CT) and the Radiographic
Assessment of Lung Edema (RALE) score. The results
confirm that severe forms of both viral infections are
frequently complicated by the development of acute
respiratory distress syndrome (ARDS), which is con-
sistent with the findings of Luo J. et al. (2023) [4].

In our cohort, CT findings in patients with COVID-19
demonstrated bilateral lung involvement in 92.3% of
cases, predominantly with subpleural distribution of
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nepeBaXkHO 3 cybnneBpanbHo nokanisauieto iHinsTpa-
TMBHUX 3MiH 32 TUMOM «MATOBOrO CKMax», L0 Y3roaxy-
eTbcs 3 gaHumun Shi H. et al. (2020) [7], ogHak 3 BULLOIO
4acToOTO BUSIBMEHHS [ABOGIMHMX 3MiH. [lofibHicTb
peHTreHonoriyHmx xapakrepuctnk COVID-19 Ta iHWwmx
BIPYCHUX iHTEpCTULianbHUX MHEBMOHIA NiAKPEeCnoTb
Takox Belfiore M.P. et al. (2020) [22], wo Bkasye Ha
HeoOXiaHICTb yBaxHOI AndepeHUiiHOl OiarHOCTUKU Ha
paHHiX cTagisix xBopobu. BoaHouac BukopuctaHHs KT
SIK IHCTPYMEHTY OLiHKM TSXKKOCTi 3aXBOPHOBAHHS 3anuiua-
€TbCS BaXNUBUM, 5K 3a3Ha4vatotb Kang M. et al. (2021) [10]
Ta Francone M. et al. (2020) [10].

Ocob6nvBy yBary B LbOMY OOCHISKEHHI NpuAaineHo
3actocyBaHHI0 wWkanu RALE ans ouiHkM TsKKOCTI ypa-
XEeHHA nereHb y nadieHTiB i3 rpunom A(H1N1)pdmO09.
Cyma 6anie 3a wkanoio RALE y npoaHanizoBaHux
BMnNagkax BapitoBana Big 9 oo 48 Ganie, cepedHe 3Ha-
YyeHHs cTaHoBuno 29+3,707. 3anexHiCTb MiX BULLMMWU
6anamu RALE Ta kopoTLoto TpuBanicTio nepebiry 3axeo-
PIOBaHHSI CBIAYUTL MPO T€, L0 MacuBHE YpaXKeHHs rnere-
HEBOi TKaHMHM acoUETBCA i3 CTPIMKMM PO3BUTKOM
TSDKKUX YCKMNagHeHb, WO BiAMOBiAae gaHWM niTepatypu
Npo naToreHes TSKKMX BipyCHUX NHeBMOHIN [13, 18].

HesBaxatoum Ha BWCOKY 4acTOTy BUSIBIIEHHSI 3HaY-
HUX 3MiH Ha KT, y Hawomy gocnigxeHHi He Byno BcTa-
HOBMEHO CTATUCTUYHO 3Ha4yLLOi Ta cTabinbHOT kopensuii
MK MMOLLE YpaXKeHHs nereHeBoi napeHxiMu y nadi-
eHTiB i3 COVID-19 Ta TSXKICTIO KMiHIYHOrO CTaHy, Xoya
npocTexyBanacsi neBHa TeHAeHUid [0 1i HasBHOCTI.
MopiGHi cnoctepexeHHss Oynu BiA3Ha4YeHi B OKpeMmx
pocnigxkeHHax, 3okpema Wang C. et al. (2020) [11],
AKi nigkpecntoBanu, Wwo Anst 6inbw TOYHOI OUiHKM Mpor-
HO3y HeoOXiAHe KOMMMEKCHe BpaxyBaHHSA KNiHIYHKX,
nabopaTopHMX Ta pagionoriyHnX JaHuX.

Takum 4MHOM, Hawi pesynbTaT NiaTBEPAXYIOTb,
WO PEHTreHomnoriyHa ouiHka, 30Kpema 3a [OMOMOro
wkanu RALE, € BaxnmBuMM iHCTpyMeHTOM Ansi 06’exkTu-
Bi3auUii TSIKKOCTI MHEBMOHIN BIpYCHOMO MNOXOMXEHHS.
BogHo4vac BiACYTHICTb NPSIMOI 3aMNeXHOCTiI MK MroLleto
YpaxeHHs Ta KniHiyHowo TsaxkicTio npu COVID-19 Bkasye
Ha cKnagHicTb natoreHesy uiei iHdekuii. Ak nigkpec-
nototb Calabrese F. et al. (2021) [18], mopdonoriyHi
ypaxeHHs1 nereHiB npu SARS-CoV-2 noTpebytoTb no-
[anbLlIoro CUCTEMATUYHOIO AOCHIIKEHHS AN BCTaHOB-
NEeHHs X eTionoriyHnx ocobrnmBocTen Ta B3aEMO3B’A3KY
i3 KNiHiYHMM nepebirom.

OTpumaHi pesynbTaTtu cBigyaTb MNP0 CKMagHui Ta
GaratoakTopHUI XapakTep B3aeMO3B'SI3Ky MiX CTyne-
HEeM ypaXXeHHs1 iereHeBOol NapeHXiMu Ta TSHKKICTIO KIiHiY-
HOro CTaHy nauieHTiB. BusiBneHa TeHaeHUis OO 3poc-
TaHHSA TSDKKOCTI Mpu  36inblueHHi obcsry  ypaKeHHsi
He CynpoBOXYyBanacs CTaTUCTUYHO 3HAYYyLLUMM Kopensi-
UiHUM  3B’I3KOM, WO MOXe BigoGpaxaTu BNnvB
00OATKOBMX KMiHIYHMX Ta naTtodisionoriyHmx dakTopis.
Y UbOMY KOHTEKCTi MEepPCneKTUBHUM HanpsiMKOM Mo-
Janblnx JocnigkeHb € YAOCKOHANEHHs nigxodis Ao
PEHTrEeHONOrYHOI OLHKM YypaXeHHs rereHb, 30Kpema
i3 3acTocyBaHHAM KOMOIHOBaHUX abo ansTepHaTUBHUX
WKan, Takmx sk Brixia score, Wo [o3sonsAwTb GinbLu
JeTanbHO XapakTepu3yBaTuW TWUM Ta CTPYKTYpy 3MiH
nereHeBOi TKAHWHMW.

ground-glass opacities. These results are consistent
with those reported by Shi H. et al. (2020) [7], although
with a higher observed frequency of bilateral involve-
ment. The similarity of radiological features between
COVID-19 and other viral interstitial pneumonias has
also been highlighted by Belfiore M.P. et al. (2020) [22],
underscoring the importance of careful differential
diagnosis, particularly in the early stages of the disease.
At the same time, CT remains an essential tool for
assessing disease severity, as emphasized by Kang M.
et al. (2021) and Francone M. et al. (2020) [10].

Particular attention in this study was given to the
application of the RALE score for assessing the se-
verity of lung involvement in patients with influenza
A(H1N1)pdm09. The total RALE score in the analyzed
cases ranged from 9 to 48 points, with a mean value
of 29 £ 3.707. The observed association between
higher RALE scores and shorter disease duration
suggests that extensive lung involvement is linked to
a more rapid progression of severe complications, which
is consistent with existing data on the pathogenesis
of severe viral pneumonias [13, 18].

Despite the high frequency of significant CT abnor-
malities, no statistically significant and consistent
correlation between the extent of lung parenchymal
involvement and clinical severity was identified in patients
with COVID-19, although a tendency toward such
an association was observed. Similar findings have
been reported in other studies, including Wang C.
et al. (2020) [11], which emphasized that accurate
prognostic assessment requires the integration of clinical,
laboratory, and radiological data.

Thus, our findings confirm that radiological assess-
ment, particularly using the RALE score, is an impor-
tant tool for the objective evaluation of severity in viral
pneumonias. At the same time, the absence of a direct
relationship between the extent of lung involvement
and clinical severity in COVID-19 highlights the comp-
lexity of the disease pathogenesis. As noted by
Calabrese F. et al. (2021) [18], morphological changes
in the lungs associated with SARS-CoV-2 require further
systematic investigation to clarify their etiological fea-
tures and their relationship with clinical course.

The results of this study indicate a complex and
multifactorial relationship between the extent of lung
parenchymal involvement and clinical severity. Although
a trend toward increased severity with greater extent
of involvement was observed, no statistically significant
correlation was established, which may reflect the
influence of additional clinical and pathophysiological
factors. In this context, further research should focus
on improving imaging-based assessment approaches,
including the use of combined or alternative scoring
systems such as the Brixia score, which may allow for
a more detailed characterization of the type and struc-
ture of lung parenchymal changes.
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BUCHOBKMU
Y Xxogi npoBegeHoro AOCrigKEeHHA BCTAHOBIEHO,
WO cepen NaUieHTIB i3 KOpPOHaBIpyCHOW XBOPOOOIO

nepeBaxaB CepeaHbOi TAXKKOCTI KMiHIMHWA CTaH Hesa-
NEeXHO BiO CTYNEHs YpaXeHHs nereHeBOl napeHxiMu
3a daHummn Komm'loTepHoi Tomorpadii. CepegHin Bik
nauieHTis i3 naHgemiyHum rpunom  A(H1N1)pdmO09
ctaHoBuB 42,812,1 p., a cepenHs TpuBarniCTb 3axXBOpto-
BaHHA — 10,6+0,7 gHa. lNpu aHanisi pesynbratis KT
y nauieHtiB i3 COVID-19 ta non-COVID-19 nHeBMOHi€O
Oyno BUABMEHO AINSHKM YLWiNbHEHHSI NereHeBoi napeH-
XiM1 3a TUMOM «MaToOBOrO CKrna» Ta POKyCH KoHconigawii
3 BigMiHHOCTAMM Yy iX nokanisauii: cybnneepanbHa
npu COVID-19 Ta nepubpoHxoBackynsipHa npwu
non-COVID-19 nHeBMoHii. JlimdageHonatia Ta nnes-
panbHU BUNIT ikcyBanucs B 000X rpynax, ogHak
3 pi3HOtO YacToTor. O3HaKM 3BOPOTHOrO rasno Ta KasiTauii
He BidyanisyBanucsl y xogHoMy Bunaaky. BctaHoBneHo
xapakTepHi ocobnmeocTi 3MiH KT-kapTMHU npu pi3HMX
CTafisix 3axBoptoBaHHSA y nauieHTis i3 COVID-19.

OuiHKka peHTreHorpam nauieHTiB i3 HerocnitTanbHO
NHEBMOHi€l0, ycknagHeHot rpunom  A(H1N1)pdmO09,
3a wkanoto RALE nokasana cymapHri 6anu Big 9 go 48,
i3 cepeaHiM 3HayeHHsaM 29+3,707. CTaTUCTUYHO 3Hauy-
LLOi NPAAMOi 3aNeXHOCTi MK CTYNEeHeM YpaXKeHHs1 nere-
HEeBOI NapeHXiMy Ta TSXKKICTIO KIiHIYHOrO CTaHy nauieHTiB
i3 COVID-19 He BCcTaHOBMEHO, OAHaAK BiA3Hadanacs
TeHAeHUis Jo ii HasBHOCTI. BusaeneHo 3anexHictb Tpu-
BanocTi nepebiry 3axBOplOBaHHSA Big Biky cepef XiHOK,
aki nomepnu Big YycknagHeHb rpuny A(H1N1)pdmO09,
TOAi SIK cepe YOnoBiKiB TaKol 3aneXxHOCTi He cnocTepira-
nocsi. BogHouac aHani3 B3aeMO03B’si3Ky Mixx cymoto Ganis
3a wkanoto RALE Ta TpuBanicTio 3axBOpHOBaHHS
y nauieHTiB i3 rpunom A(H1N1)pdm09 He npogemoHcTpy-
BaB CTATUCTUYHO 3HAYYLLMX 3aKOHOMiIPHOCTEW.

OTpumaHi pesynstatv NiOKPECnoTb  BaXIUBICTb
KOMMITEKCHOI OLiHKMN KIiHIYHMX, MOPAOMOriYHNX i PEHT-
FeHOMNOrYHMX 3MiH NPU TSKKUX BIPYCHUX MHEBMOHISX
Ta AeMOHCTPYIOTb NOTEHLian BUKOpUCTaHHs Wwkanu RALE
Ansi 06’eKTMBI3aLii TSHXKKOCTI ypaXkeHHSs! nereHb.
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CONCLUSIONS

The present study demonstrated that among pa-
tients with COVID-19, a moderate clinical condition pre-
dominated regardless of the extent of lung parenchymal
involvement assessed by computed tomography (CT).
In patients with pandemic influenza A(H1N1)pdmQ9,
the mean age was 42.8 + 2.1 years, and the mean
disease duration was 10.6 + 0.7 days. CT analysis in pati-
ents with COVID-19 and non-COVID-19 pneumonia
revealed ground-glass opacities and consolidation with
distinct differences in distribution: subpleural predomi-
nance in COVID-19 and peribronchovascular distribution
in non-COVID-19 pneumonia. Lymphadenopathy and
pleural effusion were observed in both groups, although
with different frequencies, while no cases of the rever-
sed halo sign or cavitation were identified. Characteristic
CT features corresponding to different stages of
disease progression in patients with COVID-19 were
also identified.

Radiographic assessment of patients with com-
munity-acquired pneumonia complicating influenza
A(H1N1)pdm09 using the RALE score demonstrated
values ranging from 9 to 48, with a mean of 29 + 3.707.
No statistically significant direct correlation between the
extent of lung parenchymal involvement and clinical
severity in patients with COVID-19 was found, although
a tendency toward such an association was observed.
An age-related association with disease duration was
identified among women who died from influenza
A(H1N1)pdm09, whereas no such relationship was
observed among men. At the same time, no statistically
significant association was found between the RALE
score and disease duration in patients with influenza
A(H1N1)pdmO09.

These findings highlight the importance of a compre-
hensive evaluation of clinical, morphological, and
radiological changes in severe viral pneumonias and
demonstrate the potential utility of the RALE score for
objective assessment of lung involvement severity.
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OBMEXEHHS AOCAIAXKEHHS

ABTOpPW YCBIAOMIIOWOTE, IO NpeAcTaBrieHe AOCHiMKEHHS Mae
HU3Ky 0BMeXeHb, 3yMOBIIEHMX NOTO AM3aiHOM i 0COBNMBOCTAMMU
BMKOHaHHs. [locnigXeHHs1 Mae peTpOCneKTUBHUIA Ta OOHOLIEHT-
pOBWIN XxapaKTep, Lo 06MeXye MOXMMBICTb BCTAHOBIEHHS Mpu-
YMHHO-HACNIOKOBKX 3B’sI3KIB i 30epirae pyM3unk cenekuiniHoro 3mi-
LLIeHHs Ta BNIIMBY HEKOHTPONbOBAHUX 3MiLLyBanbHUX YUHHUKIB.
Po3mip Bubipkn (n=113), a Takox ii HeogHOPIAHICTb, 30Kpema
BKITIOYEHHS MNaLieHTiB pi3HMX 4acoBux nepiogis (2009-2016
Ta 2021-2023 poku), MOXYTb BNAMBATU HA TOYHICTb OLHOK
i 0BMexyoTb y3aranbHoBaHIiCTb pesynbraTis. [logaTtkoBum obme-
XEHHSAM € BUKOPUCTaHHSA apXiBHNX PEHTreHorpam, oundpoBaHnx
wnsixom ¢potorpadyBaHHst 3 eKpaHa HeraTtockona, Lo MOFMo
CYNpPOBOKYBaTUCS YaCTKOBOK BTPATOK MPOCTOPOBOI Ta KOHT-
pacTHOI po3ainbHOI 34aTHOCTI Ta ycKnagHiooBaTu Bidyanisauiio
MarnoBupPaxXeHNX 3MiH NnereHeBoi NapeHxiMu.

OuiHKa CTyneHs1 YpaXXeHHsi nereHb MpoBogMnacs 3a LUKano
RALE Ta BigyanbHoto KT-rpapadieto, Lo, monpu cTaHAaptu-
30BaHui nigxia, 36epirae enemeHT cy6’ekTMBHOCTI. BigcyTHicTb
€AVHOI YHihiKoBaHOI LUKanu OUiHKM ANs pi3HUX MeToniB Bidya-
ni3auii TakoXX Morna BNIMBaTU Ha NOPIBHAHHICTb pe3ynbTaTis.
Kpim TOro, obmexeHa KinbKiCTb KNiHIYHUX Ta nabopaTopHuX
napamMmeTpiB, BKIIOYEHWX A0 aHanisy, He [O03BONSE MOBHO
MipoI0 OLiHWTK BaraTtohakTopHWI BMNMB Ha TAXKICTb nepebiry
3aXBOPHOBAHHS.

Y3aranbHIOBaHICTb OTPMMaHUX pe3ynbraTiB obmexeHa ocobnu-
BOCTAMW OpraHisauii MeauWdHoi gornomory Ta MapLipyTu-
3auii nauieHTiB y ocnigXyBaHWX 3aknagax OXOPOHW 300pOB’s
Ykpainu. MNoganbui gocnigkeHHs noTpebyloTb NPOCNEKTUBHOTO
MYNBETULEHTPOBOrO Au3aviHy, 6inbLuoi BUBIpKM nauieHTiB, cTaH-
JapTusauii  mMeToaiB  BidyanisauiHOl OUiHKM Ta 30BHILUHBOT
BanigaLii oTpMMaHux pesyneraris.

MepcnekTUBU NOACABLLUMX AOCAIAXEHb

BpaxoBytoun MoAibHICTb PEHTTEHOMOMYHMX Ta KOMITOTEPHO-
ToMorpadiyHMX xapakTepucTuk nHeBmoHii npu COVID-19 Ta
iHLWMX BIPYCHUX [HTEPCTULiaNbHUX YPaKEHHSIX fereHb, Mo-
hanblui JOCNiMKeHHS MaloTb OyTu CNpsMOBaHi Ha cucTematu-
30BaHy OOpOGKY 300paXeHb i3 KOMMMEKCHOW iHTerpadieto
KNiHiYHMX i nabopaTopHux gaHux. OcobnmMBO NEPCNEKTUBHUM €
BVIKOPUCTAHHSA anropuTMIiB LUTYYHOrO iHTEMNEKTY Ta MalUMHHOro
HaBYaHHSA AN aBTOMAaTM30BaHOI OLIHKM 3MiH y FfiereHsix, cTpa-
TUiKaLii TSXKOCTI 3aXBOPIOBAHHSA, NPOrHO3yBaHHSA pe3ynbTaTis
NiKyBaHHSA Ta MonerweHHs AndepeHLinHOi AiarHOCTUKN Pi3HNX
TUNIB BipyCHWX MHEBMOHIW. Hagani po3BMTOK MyrnbTunapamet-
PUYHMX Mopgenen, Wo noeaHyloTb AaHi KT, peHTtreHorpadii,
KNiHiYHi Ta Giomapkepu, Mae CNpusSTW NIABULLEHHIO TOYHOCTI
paHHBbOI AiarHOCTUKM Ta ONTWUMI3aLii TakTUKN BeAeHHS nauieH-
TiB i3 TAXKKMMU BipYCHUMU iHPEKLISMU.

KoHdAikT iHTepeciB

ABTOPW 3asaBNATb NPO  BIACYTHICTb KOHMNIKTY iHTEpeci.,
MoB’AI3aHOr0 3 MiArOTOBKOK, BMKOHAHHAM Ta ny6nikauieto
LIbOro AOCHIAXEHHS.

AOTPUMAHHSA €TUMHUX HOPM

ABTOpU pyKOMUCy 3acBig4vytoThb, WO AOCMIAXKEHHSI MPOBOANIOCH
i3 BUKOPWUCTaAHHAM [aHMX MEePBUHHOI MEAMYHOI OOKyMeHTauji
Ta BKIOYaNo aHania KiHiYHMX CnocTepexeHb 3a nauieHTamu.
[ocnigpkeHHs Mano peTpoCcnekTUBHUIN XapakTep i BUKOHyBanocs
6e3 BTpyYaHHs y NikyBanbHWIN NpoLec.

[ocnigpkeHHss NpOBEAEHO BiAMNOBIAHO A0 ETUYHWUX MPUHUMNIB
lenbciHCbKOi  geknapaudii  BcecBiTHbOI  MeguyHOi  acouiauii

Limitations of the study

The authors acknowledge that the present study has several
limitations related to its design and implementation. The retro-
spective and single-center nature of the study limits the ability
to draw causal inferences and entails a risk of selection bias
and residual confounding.

The sample size (n = 113) and its heterogeneity, including pa-
tients from different time periods (2009-2016 and 2021-2023),
may affect the precision of estimates and limit the genera-
lizability of the findings. An additional limitation is the use of
archival chest radiographs digitized by photographing images
displayed on a negatoscope, which may have resulted in partial
loss of spatial and contrast resolution and could have affected
the detection of subtle lung parenchymal changes.

Assessment of lung involvement was performed using the
RALE score and visual CT-based grading, which, despite
standardized approaches, retain a degree of subjectivity.
The absence of a unified assessment scale applicable across
different imaging modalities may also have influenced the
comparability of results.

Furthermore, the limited number of clinical and laboratory
parameters included in the analysis restricts a comprehensive
evaluation of multifactorial influences on disease severity.

The generalizability of the findings is constrained by the spe-
cific organization of healthcare delivery and patient pathways
in the studied institutions in Ukraine. Future studies should
adopt prospective multicenter designs, include larger patient
cohorts, ensure standardized imaging assessment methods,
and incorporate external validation of the results.

Prospects for further research

Given the similarity of radiographic and computed tomography
findings in pneumonias caused by COVID-19 and other viral
interstitial lung diseases, further research should focus on
the systematic analysis of imaging data with comprehensive
integration of clinical and laboratory parameters.

Particularly promising is the application of artificial intelligence
and machine learning algorithms for automated assessment
of lung changes, disease severity stratification, outcome pre-
diction, and facilitation of differential diagnosis among various
types of viral pneumonias.

The development of multiparametric models integrating CT
and chest radiography data with clinical variables and bio-
markers may further improve the accuracy of early diagnosis
and optimize management strategies for patients with severe
viral infections.

Conflict of interest

The authors declare no conflict of interest related to the
design, conduct, or publication of this study.

Ethics statement

The authors certify that this study was conducted using data
from primary medical records and involved the analysis of
clinical observations of patients. The study had a retrospective
design and was performed without any intervention in the
treatment process.

The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki of the World Medical

OpuwuriHanbHi 4oCnigpKeHHSs

Original research



YKpaiHCbKWI PafionoriYHMin Ta OHKONOTiYHWI >xypHan. 2026. T. 34. Ne 1. C. 34-51

Ukrainian journal of radiology and oncology. 2026;34(1):34—51

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

LOA0 NPOBEAEHHS] MEAMYHUX AOCNIAXKEHb 3a y4acTio MHOAUHM,
a TaKoX YMHHUX HOPMAaTUBHMX OOKYMEHTIB YkpaiHu. KoHdigeH-
LiMHICTb MNepcoHamnbHUX AaHux nauieHTiB Oyna 3abesne-
YeHa LWNsAXOM iX AenepcoHanisauii Ta aHoHimi3auii Ha Bcix
eTanax aHanisy.

3 ornsgy Ha peTpoCcrnekTUBHUN AM3aiH AOCHIOXKEHHSI Ta BUKO-
PUCTaHHA apXiBHWX AaHWX, OTPUMAaHHS iHOpMOBaHOI 3rogm
BiA NaLUi€HTIB HE BMMaranocs.

BUKOPUCTAHHS LUTYYHOrO iIHTEAEKTY

ABTOpU pyKOMUCy 3acBigyylOTb BUKOPUCTAHHHA iHCTPYMEHTIB
reHepaTMBHOrO LUTYYHOrO iHTENEeKTy y npoueci NiAroTOBKN LibOro
pykonucy. BignosigHo Ao TakcoHomii AenerysaHHS 3aBAaHb
reHepaTuBHOMY LITY4YHOMY iHTenekTy (GAIDeT, 2025 p.), 3a nos-
HOro MIOACHKOro Harnsigy 6yno AeneroBaHO OKpeMi 3aBAaHHs,
30KpeMa BWYMTYBaHHS, pefaryBaHHA Ta mnepeknaj TeKcCTy.
[nsa uboro BukopucToByBascs cepsic ChatGPT (OpenAl).

Yci pesynetati, OoTpuMaHi 3a [OMOMOrol LbOro iHCTPyMeHTa,
O6ynn peTenbHO nepeBipeHi, BigpedaroBaHi Ta 3aTBepOXKeHi
aBTopamMu, ki HECYTb MOBHY BiAMOBIAANbLHICTL 3a 3MICT i BUC-
HOBKM nyb6nikauii. IHCTpyMEHTU reHepaTMBHOIO LUTYYHOTO iHTe-
NEeKTy He 3a3Ha4aloTbCsA AK aBTOPW Ta He HecyTb BignosiAanb-
HOCTi 3a KiHUeBi pesynbratu. [aHa fgeknapauis He nompio-
€TbCSl Ha BUKOPUCTaHHS 06a30BMX iHCTPYMEHTIB nepeBipku
rpamaTtuku, opdorpadii Yn ohopMIeHHS NoCUnaHb.

MepBuHHI AaHi Ta MaTepiaAn

ABTOpPM pyKOMnuCy 3acBiguyioTb, LLO Yy POOOTI BUKOPUCTAHO pe-
3ynbTaT BNACHUX KNiHIYHWX CMOCTEPEXeHb Ta PeTpOCneKTMB-
HOro aHanisy MeanyHoi AoKyMeHTauii nauieHTiB. [epBuHHI aaHi
BKIIOYalOTb y3aranbHeHi KIiHiYHI XapakTepucTuku, pesynsratu
iHCTpyMeHTanbHWX (peHTreHorpadivyHmX i KOMM'IOTEPHO-TOMOrpa-
iyHMX) JOoCNigpKEHb, NMPOTOKONU NaTtoMopdonoriYHnx [ocnia-
XKeHb, a TaKoX KiNbKiCHi MOKa3HWKKN, OTPUMaHi B XOA4i aHaniay.

Yci wmatepianum Oynu cuctemaTv3oBaHi Ta npoaHanisoBaHi
aBTopamu. [epBuHHI AaHi 36epiraloTbca B apxiBi 4OCHiAHULb-
KOI rpynu Ta MoxyTb ByTW HagaHi 3a o6rpyHTOBaAHUM 3anMTOM
[0 aBTOpa-KOpPecrnoHAeHTa 3 AOTPUMAHHAM BUMOT KOHMiAeH-
LiIMHOCTI T2 €TUYHUX HOPM.

IHdpopmauis npo doiHaHCYBAHHSA

[HocnigpkeHHs nNpoBedeHO 3a iHiLiaTMBM Ta 3a paxyHOK BRaCHWUX
KoWwTiB aBTopiB. [JoaaTkoBux mxepen iHaHCyBaHHs, 30Kpema
AepXXaBHUX, KOMepLiHMX abo rpaHToBMX, He 3anyyanocs.
®iHaHCyBaHHA npouecy MiAroToBkM Ta nybnikauii cTaTTi Takox
34incHI0OBaNocs aBTopaMmm CaMoCTiVHO.

Moasika

ABTOpV BWCMOBMIOTL LUMPY MOASAKY MeAMYHOMY nepcoHany
OepxaBHoi ycTaHOBM «HaujioHanbHWUM HayKoBWMIW LEHTP Xipyprii
Ta TpaHcnnanTtonorii imeHi O.0. LanimoBa HauioHanbHoi
akagemii MegnyHMX Hayk YkpaiHn» Ta KomyHanbHOro saknapgy
OXOpOoHM 3p0poB’'st «ObnacHa KhiHiYHa iHdpekUiiHa nikapHs»
M. XapkoBa 3a CrnpusiHHs y 360pi KniHiYHWX MaTepianiB Ta HagaHy
[0noMOory B NPOBEAEHHI AOCTIOKEHHS.

Association and applicable national regulations of Ukraine.
Patient confidentiality was ensured through data anonymization
and de-identification at all stages of the analysis.

Due to the retrospective nature of the study and the use
of archival data, informed consent from patients was
not required.

Use of artificial intelligence

The authors of the manuscript acknowledge the use of
generative artificial intelligence tools in the preparation of this
manuscript. In accordance with the Generative Al Delegation
Taxonomy (GAIDeT, 2025), certain tasks, including proofreading,
editing, and translation, were delegated under full human
supervision. For this purpose, ChatGPT (OpenAl) was used.

All outputs generated using this tool were carefully reviewed,
edited, and approved by the authors, who bear full respon-
sibility for the content and conclusions of the publication.
Generative artificial intelligence tools are not listed as authors
and do not assume responsibility for the final results. This state-
ment does not apply to the use of basic tools for grammar,
spelling, or reference formatting.
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PE3IOME

AkTyanbHicTb. Po3BuTOK nopTanbHoi rinepteHsii (M) 3 po3kpuTTAM KonaTtepanbHUX
CYOMH € XapaKTepHOK O3HAaKOK MOPYLUEHHS NopTanbHOi reMoAMHaMmikM, Lo 4acto
npu3BOAWTbL OO TaKOro 3arpo3fMBOro CTaHy sik KpoBOTEeYa 3 BapMKO3HO-PO3LUMPEHUX
BEeH CTPaBOXOAY/LINyHKa, LU0 CYNpPOBOAXKYETbLCS BMCOKOK neTanbHicTio. [NepeBaxHa
GinbLWicTb BMNaAKiB NoOpTanbHOI rinepTeHsii NoB’sa3aHa 3 LMPo30M NeYiHKK, ToAi Ik MeHLU
NOLUMPEHi eTioNorivyHi pakTopy CNPUYMHEHI MOPTOCUHYCOiAaNbHUMU CYOUHHUMW 3aXBO-
PIOBaHHSAMM Ta XPOHIYHUM TPOMBO30M BOPITHOI BEHW. BiAKpUTTS YnCneHnx CnoHTaHHNX
nopto-cucteMHux WyHTiB (CMCLU) y BignoBigb Ha 36inbLieHHA 06’eMy KpOBi € xapak-
TEPHOK O3HaKOK MiABWLLEHOMO MOPTanbHOTO TWUCKY, MOPYLUEHHSI MOpTanbHOI reMo-
OVHaMIKv | € KOMNEeHCaTOPHUM MexaHi3MOM, CNPSMOBAHUM Ha AEKOMIPECIH0.
Po3ymiHHsa cknapHoi 6yaoBm BicLepanbHOro CyavHHOrO pycra Ta ouiHKa iHavBigyanb-
Hux ocobnueoctenn CIMCLU, ski 3abe3nedvyloTb BiATIK MopTanbHOI KPOBi B CUCTEMY
BEPXHbOi abo HWXKHBOI MOPOXHUCTUX BEH, € KIOYOBMMMU ANsi BUOGOPY onTMManbHOI
TaKTUKW NiKyBaHHS.

MeTta po6oTu — 3a AaHnMu kommn'toTepHoi ToMorpadii (KT) 3 koHTpacTHUM nigcuneH-
HSIM OLiHUTU MOLUMPEHICTb Ta iHAMBIAyanbHi aHaTOMiYHi 0COBNMBOCTI KMiHIYHO 3HaYy-
Wmx Ta «HebesneyHux» CTOCOBHO BApPWUKO3HOI KPOBOTEYi KonaTeparnbHUX BEHO3HWX
cyovH Ta BusHauutn Bnme KT pgocnigkeHHs Ta 3D pemopentoBaHHAM Ha obpaHHs
onTUManbeHOI iHAMBIAYani3oBaHOi TaKTWKW MiKyBaHHS ANSA NaUiEHTIB 3 BapUKO3HOM
KPOBOTEYeto Ha Tri NopTanbHOI rinepTeHsii.

Martepianu i metoau. lNMpoananizoBaHo pesynbratv KT gocnimpkeHb 79 nauieHTis,
LLIO rocniTani3oBaHi 3 KPOBOTEYED 3 BApMKO3HO-PO3LUMPEHNX BEH CTpaBOXoAy/LUyHKa
Ha Tni nopTanbHOi rinepTeHsii i NnepebyBanu Ha cTauioHapHOMY NiKyBaHHi B nepiog
3 2019 no 2025 pokn B KomyHanbHOMy HekomepuiiHOMy nignpuemctBi «KuiBcbka

OpuwuriHanbHi 4oCnigpKeHHSs

52 Original research


https://doi.org/10.46879/ukroj.1.2026.052-067
https://orcid.org/0000-0001-9736-3614
https://orcid.org/0000-0001-9736-3614
mailto:dianavrudyk@ukr.net
https://orcid.org/0000-0002-9368-9139
https://orcid.org/0000-0002-9368-9139
mailto:tutchenko@ukr.net
https://orcid.org/0000-0003-1109-6581
https://orcid.org/0000-0003-1109-6581
mailto:andrey.lovin@gmail.com
https://orcid.org/0000-0001-9724-0470
https://orcid.org/0000-0001-9724-0470
mailto:dr.patrakh.denys@gmail.com
https://orcid.org/0000-0002-0736-5905
https://orcid.org/0000-0002-0736-5905
mailto:Dirda.m.d@gmail.com
https://orcid.org/0009-0009-8618-1458
https://orcid.org/0009-0009-8618-1458
mailto:mr.besedinsky@gmail.com
https://orcid.org/0000-0001-9736-3614
https://orcid.org/0000-0001-9736-3614
mailto:dianavrudyk@ukr.net
https://orcid.org/0000-0002-9368-9139
https://orcid.org/0000-0002-9368-9139
mailto:tutchenko@ukr.net
https://orcid.org/0000-0003-1109-6581
https://orcid.org/0000-0003-1109-6581
mailto:andrey.lovin@gmail.com
https://orcid.org/0000-0001-9724-0470
https://orcid.org/0000-0001-9724-0470
mailto:dr.patrakh.denys@gmail.com
https://orcid.org/0000-0002-0736-5905
https://orcid.org/0000-0002-0736-5905
mailto:Dirda.m.d@gmail.com
https://orcid.org/0009-0009-8618-1458
https://orcid.org/0009-0009-8618-1458
mailto:mr.besedinsky@gmail.com
mailto:dianavrudyk@ukr.net

YKpaiHCbKWI PafionoriyHMin Ta OHKONOTiYHWI >xypHan. 2026. T. 34. Ne 1. C. 52-67
Ukrainian journal of radiology and oncology. 2026;34(1):52—67

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

AAS LUTYBAHHS:

Micbka KniHi4Ha nikapHst WBWAKOI MeguyHOi AOMOMOrvM», WO € KhiHiYHOW 6a3ot
kadeapu Xxipyprii IHcTUTYTY cTtomatonorii HauioHanbHOro Megu4Horo yHiBepcutety
imeHi O.0.Boromonbusa MiHicTepcTBa OXOPOHM 340POB’A YKpaiHu.

Pesynbratn. AHanisytoun pesynstatn KT gocnigXeHb 3 KOHTPACTHUM MNigCUNEHHSAM
Ta 3D Bi3yanisauieto BicuepanbHoro 6aceliHy, 6yno BCTaHOBMEHO: cepen BCiX TuniB
CMNCLW y nauieHTiB 3 BApUKO3HOK KPOBOTEYEH HAWBINbLL MNOLIMPEHUMY BUSIBUNUCS:
racTpoesodareansbHi, Wwo crnoctepiran y 68 (87,1%) nauieHTiB, poswmMpeHa Kopo-
HapHa BeHa Oyna BusiBneHa y 72 (91,1%), napaesodareansHi Benn — 15 (18,9%),
CMOHTaHHWIA CrNeHopeHanbHUi WYHT — 18 (22,7%), ractpopeHanbHui WyHT — 3 (3,8%),
pekaHanisauis napaymbinikansHoi BeHn — 19 (24,0%), BeHn Petuiyca (3aovepeBnHHe
BEHO3He cnneTiHHA) — 9 (11,4%), kapaiodpeHanbHW Wnsx — 7 (8,9%), HkHI GpuxoBi
konatepanbHi cyanHn — 11 (13,9%), pektanbHe BeHo3He cnneTiHHa — 1 (1,3%).
Takox, Tpeba 3a3Hauntu, Wo y 13 (22%) nauieHTiB po3Mip «AOMIHAHTHUX» LUYHTIB
nepesuLLyBaB 1 CM B giameTpi.

BucHoBku. AHaToMiuHa BapiabenbHicTb, CTyniHb Aunartauii Ta pi3HOMaHiTHi kKoMbiHa-
il MOPTOCUCTEMHUX LUYHTIB (POPMYIOTb YHiKanbHi reMogvHaMmiyYHi YMOBU Y KOXHOIO
nauieHTa, Wo Moxe cneundivyHo BNAMBaTK Ha KMiHIYHI NPOSIBU, MPOrHO3 | BUXKMBAHICTb.
3actocyBaHHA B KMiHiYHIW npakTtvui KT gocnigjkeHHs MoXHa BBaXaTu 30/10TUM
cTaHgapTom Ans TouHoi giarHoctukw IMI7 BussnernHsa CrCLLU, wo Bsigirpae knio4oBy porb
Yy BM3HAYEHHi LWMAXIB OPEeHYBaHHsI NOpTanbHOI KPOBi, aHaTOMiYHWX Ta iHAMBIAyanb-
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ABSTRACT

Background. The development of portal hypertension with the opening of collateral
vessels is a characteristic sign of portal hemodynamic disorders, which often leads
to such a threatening condition as bleeding from esophageal/gastric varices, which
is accompanied by high mortality. The vast majority of cases of portal hypertension
are associated with cirrhosis, while less common etiological factors are caused by
portosinusoidal vascular disease and chronic portal vein thrombosis. The opening
of multiple spontaneous portosystemic shunts (SPSS) in response to increased
blood volume is a characteristic sign of increased portal pressure, impaired portal
hemodynamics, and is a compensatory mechanism aimed at decompression.

Purpose — using contrast-enhanced CT and 3D remodelling, assess the prevalence
and individual anatomical features of clinically significant and 'dangerous’ collateral
venous vessels in terms of variceal bleeding and to determine the impact of CT exa-
mination on the selection of optimal individualised treatment tactics for patients
with variceal bleeding against the background of portal hypertension.

Materials and methods. The results of CT studies of 79 patients who were admitted
with bleeding from esophageal/gastric varicose veins on the background of portal
hypertension and were inpatients from 2019 to 2025 at the Kyiv City Clinical Hospital
of Emergency Medicine, which is the clinical base of the Department of Surgery of
the Institute of Dentistry of the Bogomolets National Medical University, were analyzed.
Results. Analyzing the results of contrast-enhanced CT scans and 3D visualization
of the visceral basin, it was found that among all types of SPSS in patients admitted
with variceal bleeding, the most common were: gastroesophageal, observed in
68 (87.1%) patients, dilated coronary veins were detected in 72 (91.1%), paraeso-
phageal veins — 15 (18.9%), spontaneous splenorenal shunt — 18 (22.7%), gastro-
renal shunt — 3 (3.8%), paraumbilical vein recanalization — 19 (24.0%), veins of
Retzius (retroperitoneal venous plexus) — 9 (11.4%), cardiophrenic tract — 7 (8.9%),
inferior mesenteric collateral vessels — 11 (13.9%), rectal venous plexus — 1 (1.3%).
It should also be noted that in 13 (22%) the size of the «dominant» shunts exceeded
1 cm in diameter.

Conclusion. Anatomical variability, degree of dilation, and numerous combinations
of portosystemic shunts create unique hemodynamic conditions in each patient,
which may have a specific impact on the clinical manifestations, prognosis, and survival
of the patient.
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The use of CT scan in clinical practice can be considered the gold standard for
accurate diagnosis of PG, detection of SPSS, which plays a key role in determining
the drainage pathways of portal blood, anatomical and individual features of the
patient’s visceral vascular basin.

Determining the optimal

management, including surgical treatment of variceal

bleeding, depends on identifying individual characteristics of the visceral vascular
basin and collateral pathways of portal blood drainage and depends on the rational
use of imaging instrumental examination methods such as CT with vascular enhan-
cement and 3D reconstruction of visceral vessels.
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BCTYN

Po3Butok noptanbHoi rinepteHsii (MIN) 3 po3kpuT-
TAM KornateparnbHUX CYAWH € XapaKTEepHOK O3HaKo
NopyLUEHHS MopTaribHOI reMoguHaMikv, sSka 4acTto npus-
BOOUTb [0 TaKOro 3arpo3fnvMBOro CTaHy siK KpoBoTeva
3 BapVIKO3HO-PO3LUMPEHNX BEH CTPaBOXOAY/LUMYHKA, LU0
CYNpPOBOMAXYETLCS BUCOKOK netanbHicTio [1, 2, 3, 4, 5].
MepeBaxHa GinbwicTb Bunagkis MM nos’a3aHa 3 UMpo-
30M TMeJiHKM, ToAdi $SK MeEHLW MOLMPEHi ETionoriyHi
haKkTopn CNpUYMHEHI MOPTOCUHYCOIAANBHUMU  CYOUH-
HUMKW 3aXBOPIOBAHHSIMU Ta XPOHIYHMM TpPomOBO30OM BO-
piTHOI BeHn [6, 7, 8]. BigkpuTTa YMCNeHnX ChOHTaHHWUX
nopto-cuctemHmx wyHTie (CMNCLU) y BignoBigb Ha
36inbleHHsT 00’eMy KpOBi € XapaKTepHOK O3HaKo
NigBWLLIEHOTO NOPTanbHOIO TUCKY, MOPYLUEHHSA nopTarb-
HOI reMOoAguHaMikKm i € KOMMEHCATOPHMM MEXaHi3MOM,
crnpsiMoBaHUM Ha gekomnpecito [9, 10].

Po3symiHHSA cknagHoi cuctemu BicuepanbHOro CyauH-
Horo G6acenHy Ta ouiHKa iHAMBIgyanbHUX ocobnueocTen
CMNCL naujeHTa, WO ApeHyoTb nopTanbHy KpPOB B CUC-
TEMY BEPXHbLOI/HUXKHBOT NMOPOXHUCTUX BEH, € KIMOYOBUM
Anst obpaHHsa onTUManbHoOI NMikyBanbHOI TakTuku [12].

MeTta po60Tn — 3a JaHUMKU KOMMT'IOTEPHOI TOMOrpa-
@il (KT) 3 KOHTpacTHMM  NIACUNEHHAM  OLHUTK
NOLIMpEHICTb Ta iHAMBIQyanbHi aHaToOMiYHi 0cobnmuBoCTi
KNiHIYHO 3HaYylWmMX Ta «Hebe3neyHux» CTOCOBHO Bapw-
KO3HOI KpOBOTEYi KonarepanbHUX BEHO3HUX CyAuH Ta
BusHauntn BnnmB KT pocnigxeHHs ta 3D pemogento-
BaHHAM Ha obpaHHs OonTUManbHOI iHAUBiAyani3oBaHOI
TaKTUKM MiKyBaHHA ANA  nNauieHTiB 3  BapUKO3HOK
KpoBoTeyeto Ha Tni I,

MATEPIAAU TA METOAU AOCAIAXXEHHA

MpoananisoBaHo pesynsratn KT gocnigxeHb 79 nadi-
€HTIB, WO rocnitanisoBaHi 3 KpOBOTEYEK 3 BapUKO3HO-
PO3LLMPEHNX BEH CTPaBOXOAY/LUMYHKA Ha TNi nopTanbHoi
rinepTeHsii i nepebyBanu Ha cTauioHapHOMY NiKyBaHHi
B nepioa 3 2019 no 2025 pokn B KomyHansHOMY Heko-
mMepuiiHoMmy nignpuemcTsi «KuiBcbka Micbka KniHiYHa
nikapHsa WBMAKOI MeaUYHOi AOMOMOrUY, WO € KIiHIYHOK
6asoto kadenpu xipyprii IHCTUTYTY cTomaTtonorii Hauio-
HanbHOro Mepgu4yHoro yHiBepcutety imeHi O.O. Boro-
monbusi MiHicTepcTBa 0XOpOHM 300pOB’s YKpaiHu.

Bci nauieHTn 6ynu rocnitanisoBaHi B ypreHTHOMY
NOPSAKY 3 BApMKO3HOK KPOBOTEYEH0 B MPOCBIT LLITYHKOBO-
kvwkoBoro TpakTy Ha Tni M lMicna 3ynuHkuM kposoTeui

INTRODUCTION

The development of portal hypertension (PH) with the
opening of collateral vessels is a characteristic feature
of impaired portal hemodynamics, which often leads
to a life-threatening condition such as bleeding from
esophageal and/or gastric varices, associated with
high mortality [1, 2, 3, 4, 5]. The vast majority of cases
of PH are associated with liver cirrhosis, whereas
less common etiological factors include portosinusoi-
dal vascular disorders and chronic portal vein throm-
bosis [6, 7, 8]. The formation of numerous spontaneous
portosystemic shunts (SPSS) in response to increased
blood volume is a hallmark of elevated portal
pressure and disturbed portal hemodynamics, serving
as a compensatory mechanism aimed at decompre-
ssion [9, 10].

Understanding the complex architecture of the vis-
ceral vascular bed and assessing the individual charac-
teristics of a patient's SPSS, which drain portal blood
into the superior and/or inferior vena cava systems, is
crucial for selecting the optimal therapeutic strategy [12].

Objective — to assess, based on contrast-enhanced
CT, the prevalence and individual anatomical features
of clinically significant and «high-risk» collateral
venous vessels with respect to variceal bleeding,
and to determine the impact of CT imaging and 3D re-
construction on the selection of an optimal individua-
lized treatment strategy for patients with variceal
bleeding in the setting of PH.

MATERIALS AND METHODS

The results of CT examinations of 79 patients
admitted with bleeding from esophageal and/or gastric
varices in the setting of portal hypertension, who were
hospitalized between 2019 and 2025 at Kyiv City
Emergency Hospital, the clinical base of the Depart-
ment of Surgery of the Institute of Dentistry of Bogomolets
National Medical University of the Ministry of Health
of Ukraine, were analyzed.

All patients were admitted on an emergency basis
with variceal bleeding into the gastrointestinal lumen
in the setting of PH. After hemostasis
was achieved and hemodynamic parameters were
stabilized, a comprehensive diagnostic workup was
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Ta nicns ctabinizauii reMmoguHaMiYHMX MOKa3HWUKIB Npo-
BEEHO KOMMMEKC AiarHOCTUYHUX 3axodiB 3 BUKOPMC-
TaHHAM 3aranbHOKMiHIYHMX, NabopaTOpHUX, IHCTPYMEH-
TanbHWX, anapatHux (EHOOCKOMNIYHOro, PEHTreHoro-
rivHoro, Y3[, EKI) metogiB pocnimkeHHs. 3 MeToro
JeTanisauii iHAMBIQyanbHWX aHaTOMIYHUX Ta remoauHa-
MiYHMX OCOGNMBOCTEN MOPTO-NiEHANbLHOrO  GacenHy,
ONsi BU3HAYEHHS1 KMiHIYHO 3HaYyLUX BEHO3HMX Korna-
Tepanen Bcim nauieHTam ©yna nposegeHa KT opraHis
yepeBHOI NOPOXHUHWM (OYl) 3 KOHTpacTHWM niacu-
neHHsm Ta 3D pekoHCTPYKLiE cyanHHOro aceiHy.

MynetucnipanbHy komn’totepHy Tomorpadito (MCKT)
3 KOHTPacCTHWM MOCWUMEHHAM BMKOHYyBanu Ha anapari
TOSHIBA, mogenb — TSX-101 AAQUILION, pekoHcT-
pykuisa 3D — Ha cTaHuii VITREA 2. ToBwuHa 3pisie 0,5 MMm.
[Ons  BHYTPILWHBOBEHHOTO KOHTPACTyBaHHS  BMKOPUC-
TOBYBanu KoHTpacT YnerpasicT 370 i3 po3paxyHKy
2 mn Ha 1 kr macu Tina. O60B’A3KOBUMK yMOBaMu Ansi
nposegeHHs KT 3 KOHTpacCTHUM NiACUNEHHAM BicLe-
panbHOro cyauHHoro GaceiHy Gyno BU3HAYEHHS PiBHSA
KpeaTuHiHy, skuii MaB GyTu B Mexax Hopmu. B cutyauisx,
Konu piBeHb KpeaTuHiHY nepeBullyBaB pedepeHTHi
3HAYeHHsl, Mpu3HayYanu nikyBaHHS CNpsiMOBaHe Ha
HopMani3auito BULLe3a3Ha4YeHNX NOKa3HMKIB.

Y xopgi aHanizy KT 3HimkiB nadientie 3 I Baxnu-
BMM MOMEHTOM Oyno BU3HAYEHHS «HEGE3NEeYHNX»
OOMIHaHTHUX KomnaTepanbHUX LWsXiB BiATOKY nopTanb-
HOI KpOBi, WO € adepeHTHMMW MO BIOHOLIEHHIO 40
BapWKO3HOrO KOMMMeKCYy. Y BEHO3HOMY BapMKO3HOMY
KOMMNMEKCI YMOBHO BUAINSOTb TPU OCHOBHI YaCTUHWU:
adepeHTHy, UeHTpanbHy Ta edepeHTHy. AdepeHTHa
YacTMHa npeacTaBneHa BEHO3HUMU CcyauHamu, depes
SKi KpOB HagxoauTb i3 nopTanbHOi cucTemu. LleHT-
panbHa 4YacTMHa — LUe BnacHe BapWKO3HO PO3LUMPEHI
BeHn (BPB), posTtawoBaHi nig cnv3oBoi 06OMOHKO0,
AKki € 6eanocepeaHim mxepenom kposoTtedi. EdpepeHTHa
YacTuMHa 3abe3nevye BeHO3HWI BiaTiK, TOOTO BigBEAEHHS
KpOBi B cMCTEMY BepPXHbOI ab0 HWKHBOI MOPOXHUCTUX
BeH. be3nocepeaHim oxepenomMm KpoBoTedi € Nigcnu3osi
BapWMKO3HO PO3LUMPEHI BEHW, 3 SKUX KPOB HaAXOOWTb
y MNpocBiT cTpaBoxogy abo wnyHka. Y pasi atunosoi
nokanisauii BapuKCiB KpOBOTEYA MOXE BUHUKATU
TaKOX Yy MPOCBIT ABaHaAUATMNANOl kuwku abo npsmoi
Knwkun. [NosacTpaBoXigHWUIA/LWINYHKOBMI | NiACnNn3oBui
KOMMOHEHTU MOXYTb Crony4aTucs Mix coboto yepes
nepdopaHTHi BeHW NpuM YOMY KifbKICTb 1X € Ayxe
BapiabenbHo Ta iHaUBIAYyanbHOL.

3a paHumu obcTexeHHs:, y 68 (86%) nauieHTiB 6yna
BCTaHoBreHa cuHycoiganoHa [T nepeBaxHO Ha Tni
BipyCHOrO i ankoronbHoro reHesy. Y 17 (21,5%) naujieHTis
BUSIBNIEHO  CMHYCOidanbHO-NPECUHycoifanbHuii - 6rnok
BHaACNIOOK LMpo3y Ta TpomO0o3y BOPITHOI BEHW 3 Pi3HUM
cTyneHem oknosii. HeumpoTnyHa nopranbHa rinepreHsis
mana micue y 11 (13,9%), a came: Tpomb603 noprasnbHOi
BeHW BusBneHo y 5 (8,5%) nauieHTis, cunictpansHa MM —
y 6 (6,8%). Micna ananizy KT ta 3D 3HiMkiB 6ynu Bu3Ha-
YeHi iHOMBioyanbHi aHaToMiYHi ocobnuBocTi Bicuepanb-
HOro GacenHy, «4OMIHaHTHI» LUNSXM CKMOAHHSA KPOBi Ta
BapWKO3Hi KOMMMEKCH, Lo Jdano MOXNMBICTb obpaTu
onTUmanbHy nikyBanbHy Ta XipypriyHy TakTuky. Onepa-
TUBHI BTpyYaHHsi nepepbavanu pisHi BapiaHTu i Oynu
CnpsiMOBaHi Ha NopTo-a3uranbHe Po3’€QHaHHsi 3 Pi3HUM
obcsrom, gekomnpecito nopTtanbHoi cuctemy abo noea-
HaHHs1 BULLE3a3HAYeHUX eTaniB onepaTtuBHUX BTPyYaHb,

performed, including general clinical, laboratory, and
instrumental assessments, as well as device-based
investigations (endoscopic, radiological, ultrasono-
graphic, and electrocardiographic methods). To further
delineate the individual anatomical and hemodynamic
characteristics of the porto-splenic vascular bed and
to identify clinically significant venous collaterals, all
patients underwent contrast-enhanced CT of the abdomi-
nal cavity with 3D reconstruction of the vascular system.

Contrast-enhanced multi-slice computed tomo-
graphy (MSCT) was performed using a TOSHIBA
TSX-101 AQUILION scanner, with 3D reconstruction
carried out on a VITREA 2 workstation. Slice thickness
was 0.5 mm. Intravenous contrast was administered
using Ultravist 370 at a dose of 2 mL per 1 kg of body
weight. A mandatory prerequisite for performing
contrast-enhanced CT of the visceral vascular bed was
assessment of serum creatinine, which had to be within
the normal range. In cases where creatinine levels
exceeded reference values, treatment was initiated
to normalize these parameters prior to imaging.

In the analysis of CT scans of patients with PH,
an important aspect was the identification of «high-risk»
dominant collateral pathways of portal blood outflow,
which are afferent relative to the variceal complex.
In the venous complex, the following components were
conventionally distinguished: the afferent part, repre-
senting the veins through which blood drains from the
portal system; the central part (the varices themselves,
located in the submucosa, from which bleeding occurs);
and the efferent part — venous outflow (systemic drainage
directed toward the superior or inferior vena cava).
The central part of the variceal complex is directly
the submucosal portion of the varices bleeding into
the lumen of the esophagus or stomach, and in cases
of atypical varix localization, into the lumen of the duo-
denum or rectum. The paraesophageal/gastric and
submucosal components may communicate with each
other via perforating veins, the number of which is highly
variable and individual.

According to the examination data, sinusoidal
PH was identified in 68 (86%) patients, predominantly
of viral and alcoholic etiology. In 17 (21.5%) patients,
a sinusoidal-presinusoidal block was detected due to
cirrhosis and portal vein thrombosis with varying
degrees of occlusion. Non-cirrhotic portal hypertension
was present in 11 (13.9%) patients, specifically:
portal vein thrombosis was found in 5 (8.5%) patients,
and presinusoidal PH in 6 (6.8%) patients. After analysis
of the CT and 3D images, the individual anatomical
features of the visceral vascular bed, the «dominant»
blood shunting pathways, and the variceal complexes
were identified, allowing for the selection of the optimal
therapeutic and surgical strategy. Surgical interventions
included various options aimed at porto-azygos dis-
connection of differing extent, decompression of the
portal system, or a combination of these stages, depen-
ding on the patient's overall condition (assessed by
the Child-Pugh score), the degree of varices, the
anatomical characteristics of the visceral vascular
bed, the patency of the portal vein and its branches,
and the extent of splenomegaly and hypersplenism.
The type and extent of surgical interventions are
presented in the table 1.
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WO 3anexano Big 3aranbHOro CrtaHy nauieHTa (ouiHto-
Banocb 3a wkanot Child-Pugh), ctynena BPB, aHato-
MiYHMX ocobnuBocTen BicueparnbHoro 6aceriHy, npoxia-
HOCTi BOPITHOI BEeHW Ta i rifokK, CTyneHo cnneHomeranil
Ta rinepcnnexiamy. Xapaktep Ta o0car onepaTtMBHUX
BTpYy4aHb nogaHo B Tabn. 1.

Ta6nuusa 1. OnepaTvBHI BTPY4aHHS Y Naui€eHTiB 3 MOPTanbHOO MiNepTeH3Iel0, YCKNagHEHO KpoBOTEYEO

Table 1. Surgical interventions in patients with portal hypertension complicated by bleeding

. KinbkicTb (%)
Onepauijs / Surge
pau gery Number (%)

[MopTo-a3uranbHe po3’egHaHHs: e3odaroracTpanbHa [OeBacKynsipu3alis, anapaTHa TpaHCeKLis CTpaBOXoAay,
CNIEeHeKTOMIsA 44 (55,7)
Portoazygous disconnection: esophagogastric devascularization, mechanical esophageal transection, splenectomy
MopTo-asvranbHe pos’eaHaHHA: e3odharoracTpanbHa AeBacKynapusauis, anapatHa TpaHCekuis CTpaBoxoay,
nepes’si3ka cenesiHkoBOI apTepii

. . , o . ) . 17 (21,5)
Portoazygous disconnection: esophagogastric devascularization, mechanical esophageal transection, ligation
of the splenic artery
MopTo-a3vranbHe po3’egHaHHA: e3odaroracTpanbHa AeBacKynapusaLisi, CneHeKToMis, pe3eKuis AHa LyHKa 2(25)
Portoazygous disconnection: esophagogastric devascularization, splenectomy, resection of the gastric fundus '
MopTo-asuranbHe po3’eaHaHHSA: nanapockonivyHa e3odaroracTpanbHa AeBackynspu3aaLlis, acucToBaHa CnieHeKToMist 4(5)
Portoazygous disconnection: laparoscopic esophagogastric devascularization, assisted splenectomy
MopTo-a3uranbHe po3’egHaHHA: nanapockoniyHa esodaroractTpanbHa AeBackynsapu3aalis 9 (11.4)
Portoazygous disconnection: laparoscopic esophagogastric devascularization ’
CnneHopeHanbHun aHactoMos / Splenorenal anastomosis 2(2,5)
CnneHopeHanbHW aHacToOMO3 + NOPTOo-a3nranbHe po3’eAHaHHA, TPaHCEKLiA CTpaBoxoay 1(1.3)
Splenorenal anastomosis + portoazygous disconnection, esophageal transection '
Yeboro / Total 79 (100)

PE3YALTATU

Y xopi aHanidy pesyneratie KT gocnigxeHb 3 KOHT-
pacTHMM nigcuneHHam Ta 3D Bidyanisauieto Bicue-
panbHoro 6acenHy 6yno BCTaHOBMEHO: cepe BCiX TWNiB
CMNCLW y nauieHTiB, WO rocnitaniaoBaHi 3 BapMKO3HOM
KpOBOTEYE, HAaWBINbLL NOLIMPEHVUMN BUSIBUNMCS: racTpo-
esodpareansHi, Wwo crnoctepiranu y 68 (87,1%) nauieHTis,
posLuMpeHa KopoHapHa BeHa Gyna suseneHa y 72 (91,1%),
napaesogareansHi BeHn — 15 (18,9%), crnoHTaHHWiA
cnrneHopeHanbHui WyHT — 18 (22,7%), racTpopeHanbHui
wyHT — 3 (3,8%), pekaHanizauia napaymbinikanbHOi
BeHn — 19 (24,0%), BeHun PeTuiyca (3aoyepeBMHHE BEHO3-
He cnneTiHHg) — 9 (11,4%), kapaiodpeHanbHUI WAX —
7 (8,9%), HxHi OpvpkoBi konaTtepanbHi cyanHn — 11 (13,9%),
pekTanbHe BeHo3He cnneTiHHa — 1 (1,3%). Takox Tpeba
3a3HaunTn, wo y 13 (22%) nauieHTiB po3mip «OoMi-
HaHTHUX» LUYHTIB NepesuLlyBaB 1 cM y AdiameTpi.

HaiiGinblw nowupeHnMn Ta KMiHIYHO BaXXMBUMMM
konatepansmu y nadientis 3 NI 6ynu BusieneHi BPB
CTpaBoxoay, Npu LibOMY BapMKO3HWUIA KOMMIEKC cKnaaas-
CA 3 pPO3LIMPEHUX MIACNN30BMX BEH CTPaBOXody, Lo, K
npasuno, 6ynn HanWbinblW BUpaXeHi B MOro AMCTanbHii
YyacTuHi i cnoctepiranuck y 69 (87,3%) ocib. Tunosoto
KapTUHOK Bapuko3HUX BeH Ha KT y noprtanbHy dasy €
NOTOBLLUEHHS CTiHKWU CTPaBOXOAY, HAsABHICTb BY3IMKOMO-
[iGHMX BHYTPILIHBONPOCBITHUX BUMWHAHbL 3 becToHYac-
TMMU kpasimu (puc. 1, 2).

3a pgaHumu KT, HanbinbLl NOTYXXHOK Koratepansito,
o € adpepeHTHOW no BigHoWweHHO Ao BPB ctpaso-
Xogdy, BusIBUNacs KopoHapHa BeHa (v.gastricae sin.),
1l nepegHa Ta 3agHs rinkn. KopoHapHa BeHa npoxoguna
B MeXax Manoro 4yernus no Manin KpuMBWHI LUMyHKa Ta,

RESULTS

Analyzing the results of contrast-enhanced CT
and 3D visualization of the visceral vascular bed, it was
established that among all types of spontaneous
portosystemic shunts (SPSS) in patients admitted with
variceal bleeding, the most common were: gastroeso-
phageal shunts, observed in 68 (87.1%) patients;
dilated coronary vein, found in 72 (91.1%); paraeso-
phageal veins, 15 (18.9%); spontaneous splenorenal
shunt, 18 (22.7%); gastrorenal shunt, 3 (3.8%); recanali-
zation of the paraumbilical vein, 19 (24.0%); Retzius veins
(retroperitoneal venous plexus), 9 (11.4%); cardio-
phrenic pathway, 7 (8.9%); inferior mesenteric colla-
terals, 11 (13.9%); and rectal venous plexus, 1 (1.3%).
It should also be noted that in 13 (22.0%) patients, the
diameter of the «dominant» shunts exceeded 1 cm.

The most common and clinically significant colla-
terals in patients with portal hypertension were esopha-
geal varices, with the variceal complex consisting of
dilated submucosal veins of the esophagus, which were
generally most pronounced in the distal part and obser-
ved in 69 (87.3%) patients. The typical appearance of
varices on CT in the portal phase includes thickening of
the esophageal wall and the presence of nodular intra-
luminal protrusions with festooned edges (Figures 1, 2).

According to CT data, the most prominent collateral
acting as an afferent vessel to esophageal varices was
the coronary vein (v. gastrica sin.), including its anterior
and posterior branches. The coronary vein ran within
the lesser omentum along the lesser curvature of the
stomach and, in the vast majority of cases, was dilated
in 72 (91.1%) patients, with a diameter ranging from 7
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B nepeBaxHi OGinblocTi Bunagkis Oyna poswwupeHa
y 72 (91,1%) nauieHTiB — Big 7 oo 20 mm y diameTpi.
BPB cTpaBoxogy nocrayanuca nepefHsLoto rinkot nisoil
LUNYHKOBOT BeHN y 65 (82,3%), Toai sik 3a4HS rinka ujiei BeHu
KpoBonocTadana napaesodareansHy BeHy y 11 (18,6%)
Bunagkax. OkpimM Toro, nepeaHs rifnka 4yacto aHacToMO-
3yBana 3 BapMKO3HO-PO3LUMPEHNMU BEHaMW LUMYHKa
B MicLli kapAio-e3odareanbHOro nepexoay, Wo 6yno Busie-
neHo y 56 (70,8%) nauieHTiB. v.gastricae sin. nokasaHo
Ha KT 3Himkax Ta 3D pekoHCTpykKuii (puc. 2, 3).

A

to 20 mm. Esophageal varices were supplied by the
anterior branch of the left gastric vein in 65 (82.3%)
patients, whereas the posterior branch of this vein
supplied the paraesophageal vein in 11 (18.6%) cases.
In addition, the anterior branch often anastomosed
with dilated gastric veins at the cardioesophageal
junction, which was observed in 56 (70.8%) patients.
The v. gastrica sin. is visualized on CT images and
3D reconstruction (Figures 2, 3).

Puc. 1. CaritanbHa Ta dpoHTanbHa npoekuii KT 3 koHTpacTyBaHHAM y ¢hasi nopTanbHoi BeHW BidyanisyeTbCs:
A —y 42-piyHoi NaLieHTKN 3 LMPO30M MEYiHKM ankoronbHoi eTionorii BU3HavaTbes BPB (cTpinoyka)
y BUMMSAI 3BUBUCTUX TYOYNSPHUX CTPYKTYP, LLO YTBOPIOIOTb BAPUKO3HUIA KOMMNIEKC MO BHYTPILLHI NOBEPXHI CTPaBOXOAY;
B — y 58-piuHoi nauieHTkn 3 umMpo3oM nediHku BipycHoi eTionorii (HCV+) Bisyanisytotbcsa BPB
y BUMMSAi TYGYNApHUX CTPYKTYP 3 HEPIBHUM KOHTYPOM (CTPINOYKK), LLO BUMUHAIOTE Y NPOCBIT CTPaBOXOAY
Fig. 1. Sagittal and coronal CT images with contrast in the portal venous phase demonstrate:
A —In a 42-year-old female patient with alcohol-related liver cirrhosis, esophageal varices (arrow)
are visualized as tortuous tubular structures forming a variceal complex along the inner surface of the esophagus;
B — In a 58-year-old female patient with viral liver cirrhosis (HCV+), esophageal varices
are visualized as tubular structures with an irregular contour (arrows) protruding into the esophageal lumen

Puc. 2. dpoHTanbHa koMmm’loTepHa TomMorpadist 3 KOHTPACTHUM NiACUNEHHAM Y basi BOPITHOI BEHU:
A —y 40-piyHoro nauieHTa 3 uupo3som BipycHoi (HCV+) eTionorii;
B — y 42-piyHoi nauieHTKM 3 LMpPO30M MEYiHKN ankorofibHOro reHesy
OEMOHCTPYE HasBHICTb PO3LUMPEHOI V.gastricae sinister (no3HayeHa cTpinkamm)
Fig. 2. Contrast-enhanced CT in the portal venous phase demonstrates:
A —In a 40-year-old male patient with viral (HCV+) cirrhosis;
B — In a 42-year-old female patient with alcohol-related liver cirrhosis,
an enlarged left gastric vein (v. gastrica sinistra, arrows) is visualized
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Puc. 3. PpoHTanbHa komn’toTepHa Tomorpadis Ta 3D pekoHCTPyKLis TPMBUMIPHOT KOMM'IoTepHOT ToMorpadii:
A — ppoHTanbHa KT 3 KOHTpacTHUM NigCUNEHHSAM y dasi BOPITHOI BEHW Y 41-piYHOro nauieHTa 3 LMpo30oM NeYiHKu
AEMOHCTPYE HasiBHICTb NepeaHbOI Ta 3aHbOI MoK LUYHKOBOT BEHW (adepeHTHi CyAuHM, No3HaYeHi CTpinkamm),
Lo nocTayatoTb kpoB y BPB cTpasoxony;
B — 3D peKkoHCTpyKLis TPMBUMIPHOT KOMM'toTepHOT ToMorpadii Bisyanisye posiumpeHy fo 20 mm v.gastricae sin
Fig. 3. Frontal contrast-enhanced CT and 3D reconstruction of the CT scan:

A — Frontal contrast-enhanced CT in the portal venous phase in a 41-year-old patient with liver cirrhosis
demonstrates the anterior and posterior branches of the gastric vein (afferent vessels, arrows)
supplying blood to the esophageal varices;

B — 3D reconstruction of the CT scan visualizes the left gastric vein (v. gastrica sinistra) dilated up to 20 mm

[MapaesodareanbHi BEHO3HI Konarteparni € e ogHieto
YyacTow 3Haxigkot, Wwo Mae besnocepeaHin 38’130k 3 BPB
cTpasoxogy. [lapaesodhareansHi BeHO3HI konatepani,
Mo CyTi, € NPOAOBXEHHAM 3a4HbOI TifKM MiBOT LUTYHKOBOT
BEHW; BOHW NPOXOASThb No3a CTIHKOK CTpaBoxody Ta npo-
CTAraloTbCA B3O0BX HbOrMO Yy HanpsiMKy OO BEPXHbOI MO-
POXHUCTOI BeHW (v. cava superior). MNapae3odareantHi
konaTepani BisyanizyBanucsa Ha KT 306paxeHHsX y ¢hasy
BOPITHOI BEHW SIK 3BUBUCTI CyAVHW, LLIO LLiNTbHO NPUMAraTb
[0 30BHILLUHBOI CTiHKM CTpaBoxoady i MAYTb MapanenbHo
B MpPOKCMMarnbHOMY Hanpswmky. MapaesodareansHuii Ba-
puko3 6yno BusBrneHo y 11 (13,96%) nauieHTiB, WO
nokasaHo Ha puc. 4.

Paraesophageal venous collaterals are another
common finding with a direct connection to esophageal
varices. Essentially, paraesophageal venous collaterals
represent a continuation of the posterior branch of
the left gastric vein, running outside the esophageal
wall and extending toward the superior vena cava.
On CT images in the portal vein phase, paraesophageal
collaterals appeared as tortuous vessels closely appo-
sed to the outer esophageal wall and running parallel
in the proximal direction. Paraesophageal varices were
identified in 11 (13.96%) patients, as shown in Figure 4.

SN

L ¥ |_| Angd

Puc. 4. ®poHTanbHa npoekuis KT 3 KOHTPacTHUM MigcuneHHAM y basi BOPiTHOI BEHW AEMOHCTPYE BENUKY, diameTpom 11,4 Mm,
TpybyacTy napaesodareanbHy KonatepanbHy CyauHy (1 — 3eneHa cTpinka) Ta HasiBHICTb 3oHAY bnekmopa (cuHs cTpinka)
B MPOCBITi CTPABOXOAY Y 54-pivHOi NauieHTKu, Lo rocnitanizoBaHa 3 akTMBHOI kpoBoTeyeto 3 BPB ctpasoxoay
Fig. 4. Frontal contrast-enhanced CT in the portal venous phase demonstrates a large tubular paraesophageal collateral vessel
measuring 11.4 mm in diameter (1 — green arrow) and the presence of a Sengstaken—Blakemore tube (blue arrow)
within the esophageal lumen in a 54-year-old female patient admitted with active esophageal variceal bleeding
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KT gocnigXeHHs 3 KOHTPacTHUM MigCUNEHHSAM dano
MOXIMBICTb MPOCTEXUTU edepeHTHI WNaxu ApeHyBaH-
HA BapMKO3HUX KOMMIEKCIB B HaNpsIMKy v.cava superior
yepes v.azygos et v.hemyazygos. Takuin «4OMIHaHTHUIA»
WNSX ApeHyBaHHSA Oyno BMSIBNIEHO B NepeBaxHOoi Oinb-
wocTi 69 (87,3%) nauieHTiB 3 BapuKO3HOK KpOBOTE-
yeto (puc. 5).

Contrast-enhanced CT allowed tracing of the efferent
pathways draining the variceal complexes toward the
superior vena cava via the v. azygos and v. hemiazygos.
This «dominant» drainage pathway was identified in
the vast majority of patients, 69 (87.3%), with variceal
bleeding (Figures 5).

B

Puc. 5. dpoHTansbHa npoekuis KT ta 3D pekoHCTpyKUis:
A — ®poHTanbHa npoekuis KT 3 KoHTpacTHUM nigcuneHHsam y dasi nopTanbHOI BEHU AEMOHCTPYE V.azygos (CUHS CTPInoyka),
LLIO € edpepeHTHOI0 CYANHOID, Yepes SKy BiAbyBaeTbCA CKMAAHHS MOpTanbHOI KPOBi B CUCTEMY v.cava superior,
B — 3D peKkoHCTpyKLUIis, Ha AKin MO3HaYeHa v.azygos 3efIeHOI0 CTPINOYKOLD;
Fig. 5. Frontal contrast-enhanced CT and 3D reconstruction:
A — Frontal contrast-enhanced CT in the portal venous phase demonstrates the azygos vein (v. azygos, blue arrow),
which serves as the efferent vessel for shunting portal blood into the superior vena cava;
B — 3D reconstruction showing the azygos vein (v. azygos, green arrow)

B Ton xe yac mm cnocrtepiranu i pigkicHi BapiaHTn
CKWOaHHs KpoBi B Vv.cava inferior yepes v.diaphragmatis
inferior, wo 6yno BusaBneHo Tinbkn y 2 (3,3%) nauieHTiB.
OpeHyBaHHa BPB ctpaBoxony 4epes v.diaphragmatis
inferior B v.cava inferior nokaszaHo Ha pwuc. 6.

At the same time, rare variants of blood drainage into
the inferior vena cava via the v. diaphragmatis inferior
were observed, identified in only 2 (3.3%) patients. Drai-
nage of esophageal varices through the v. diaphragmatis
inferior into the inferior vena cava is shown in Figure 6.

Puc. 6. ®poHTanbHa npoekuis KT 3 KOHTpacTyBaHHSAM Y hasi BOPITHOI BEHW AEMOHCTpPYE:
HasiBHiCTb BPB cTpaBoxoay, ki Bidyani3yloTbCs Y BUMMSAAI 3BUBUCTUX TYOYNsPHUX CTPYKTYP 3 HEPIBHUM KOHTYPOM,
LLIO BUNUHAIOTb Y NPOCBIT CTPaBOXOAY (3eneHa cTpinka), v.diaphragmatica inferior (4epBoHa cTpinka),
Lo ApeHye kpoB Big BPB cTpaBoxogy y v.cava inferior, BupaxeHa cnneHomeranis (CuHs cTpinka)
Fig. 6. Frontal contrast-enhanced CT in the portal venous phase demonstrates
esophageal varices visualized as tortuous tubular structures with irregular contours protruding
into the esophageal lumen (green arrow), the inferior diaphragmatic vein (v. diaphragmatica inferior, red arrow)
draining blood from the esophageal varices into the inferior vena cava, and pronounced splenomegaly (blue arrow)
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CnonyyeHHs MK CenesiHKOBOK Ta NiBOK0 HUPKOBOKO
BeHaMu Ta/abo ix konaTepansiMu yTBOPHKTb CMOHTaHHI
cnneHopeHanbHun (SRS) Ta ractpopeHancHuin (GRS)
aHacTomo3w, Lo bynu BusABneHi BignosigHo y 18 (22,7%)
Ta 3 (3,8%) nauieHTiB. Lli WyHTM He € Hebe3neyHUMM
CTOCOBHO KPOBOTEMi, aj>Ke BOHWU APEHYOTb BEHO3HY KPOB
6e3 3any4yeHHs LUNYHKOBO-KMLLKOBOrO TPaKTy, ane mMawTb
KniHiYHe 3HaYeHHs BHAcnigoK po3BUTKY NEYiHKOBOI eHLe-
danonartii. BuwesasHaueHi WyHT1 nogaHo Ha puc. 7, 8.

Connections between the splenic and left renal veins
and/or their collaterals form spontaneous splenorenal
(SRS) and gastrorenal (GRS) anastomoses, which were
detected in 18 (22.7%) and 3 (3.8%) patients, respec-
tively. These shunts are not considered high-risk for
bleeding, as they drain venous blood without involving
the gastrointestinal tract, but they are clinically significant
due to the potential development of hepatic encephalo-
pathy. These shunts are shown in Figures 7 and 8.

Puc. 7. AkcnanbHa Ta dopoHTanbHa npoekuii KT, noptaneHa dasa:
A —y 40-piyHoro nauieHTa 3 LMpO30M NeYiHKM ankoronbHoi eTionorii Bidyanisyetbcst SRS;
B — cTpinkamu Bka3zaHo HasiBHicTb BPB cTpaBoxoay Ta SRS;
Fig. 7. Axial and frontal CT images, portal venous phase:
A —In a 40-year-old patient with alcohol-related liver cirrhosis, a spontaneous portosystemic shunt (SRS) is visualized;
B — Arrows indicate the presence of esophageal varices and SRS

Puc. 8. ®dpoHTanbHa nocuneHa komm'lotepHa ToMmorpadis 3 KOHTPACTHUM NiACUMEHHAM (TPMBUMIPHA PEKOHCTPYKLiS)
y 40-piyHOro nauieHTta 3 ankorofibHUM LIMPO30M MeYiHKM AEMOHCTPYE HasiBHICTb CNIIEHOPEHanbHOro aHacToMOo3y.
SRS (cTpinkn) BUrnsaae sk po3LMpeHi Ta 3BMBUCTI BEHW MK CeNe3iHKOI Ta MiBOK0 HUPKOKO
Fig. 8. Frontal contrast-enhanced CT (3D reconstruction) in a 40-year-old patient with alcohol-related liver cirrhosis
demonstrates the presence of a splenorenal anastomosis.
The spontaneous portosystemic shunt (SRS, arrows) appears as dilated and tortuous veins between the spleen and the left kidney

[HWWMK  Be3neYHMM  LWINSXaMu OPeHYyBaHHA Mop-
TanbHoi KpoBi 6ynu BeHn PeTuiyca, siki € mepexeto apibHMX
KonarepanbHUX BEHO3HWX CMOMyYeHb MiX BEPXHbO
abo HWXHbLOI OPWXKOBOK BEHaMM, WO BiABOAATb KPOB

Other low-risk pathways for portal blood drainage
were the Retzius veins, which represent a network of
small collateral venous connections between the superior
or inferior mesenteric veins, directing blood toward the
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y HanpsiMKy Vv.cava inferior B 3a04epeBMHHOMY MPOCTOPi.
KpoB 3 Lux BeH Hagxoauna nepeBaxHo Kpisb NaHkpeaTo-
AyoneHarnbHi, knyb6oBo-06040Bi, MONEPEKOBI BEHU Ta ro-
HagHi BeHW. Y dasi noptanbHoi BeHn KT 3 KOHTpacTHUM
nocuneHHAM BeHun Petuiyca Bidyanisyesanuca y 9 (11,4%)
nauieHTiB siIK 3BUMBMCTI AuMnaToBaHi CyOuHW B 3aodepe-
BMHHOMY npocTopi (puc. 9).

inferior vena cava in the retroperitoneal space. Blood from
these veins primarily flowed through the pancreatico-
duodenal, ileocolic, lumbar, and gonadal veins. In the por-
tal vein phase of contrast-enhanced CT, the Retzius veins
were visualized in 9 (11.4%) patients as tortuous, dilated
vessels in the retroperitoneal space (Figure 9).

Puc. 9. ®dpoHTanbHa Ta akcianbHa npoekuii KT 3 KOHTpacTHUM nigcuneHHsM y dasi nopTanbHOi BEHU
AEMOHCTPYIOTb HasiBHICTb BeH PeTLjiyca (CTpinku), ki BidyanisyoTbcs
Y BUMMAAI MHOXUHHWUX 3BUBUCTUX PO3LLMPEHMX KonaTepasnbHUX CyAUH Y 3a04epPeBUHHOMY NPOCTOPI
Fig. 9. Frontal and axial contrast-enhanced CT images in the portal venous phase demonstrate the presence of Retzius veins (arrows),
visualized as multiple tortuous, dilated collateral vessels in the retroperitoneal space

V.umbilicalis, wo Bigxoguna Big NiBOI riNkM BOPITHOT
BEHN Ta aHacTomosyBarna 3 BeHamu nepegHboi Yepes-
HOI CTiHKK Byna BusaBneHay 19 (24%) nauienTis. Llen wnax
Aekomnpecii Tpeba BpaxoByBaTW MpW MPOBEAEHHI one-
paTVBHWX BTPyYaHb, abu He NOLIKOAMTY BULLE3a3HaYeHy
BEHY MpuW BCTaHOBNEHHI «hand assist» abo cepeanHHOl
nanapoTtomii. Amke MNOLIKOAXEHHS napaymbinikanbHoi
BEHW, OKpiM KpOBOTEYi, Ma€e Le HeraTMBHUA BNIUB
Ha 36inblUeHHA TUCKY B BOPITHIN BEHi, agXe BUKMNOYaE
OOMH 3 WNAXiB AekoMnpecii nopTtanbHoi cuctemn. OyHK-
uioHytoua v.umbilicalis npepctaBneHa Ha KT 3HiMkax
y Burmagi Tpybyactux CTpykTyp, WO WAYTb B3O0BX
Kpyrnoi 38’a3ku go nynka (puc. 10, 11).

The v. umbilicalis, arising from the left branch of
the portal vein and anastomosing with the veins of the
anterior abdominal wall, was identified in 19 (24%) pa-
tients. This decompression pathway must be considered
during surgical interventions to avoid injury to this vein
during «hand-assist» procedures or midline laparotomy.
Damage to the paraumbilical vein, in addition to causing
bleeding, negatively affects portal vein pressure by
eliminating one of the decompression routes of the portal
system. The functioning v. umbilicalis is depicted on
CT images as tubular structures running along the
round ligament toward the umbilicus (Figure 10, 11).

Puc. 10. KT 3 kOHTpacTyBaHHsM y ¢hasi BOPITHOI BEHW B aKCianbHili Ta caritanbHin NPOeKLisax 4EMOHCTPYE:
HasBHICTb pekaHanizoBaHoi napaymbinikanbHOT BeHN y 43-piYHOi NaLiEHTKM 3 anKOrofibHUM LIMPO30M MeYiHKK;
pdiameTp v.umbilicalis 20 MM, sika BiyanisyeTbCs Y BUMSAAI 3BUBUCTOI TyOYNAPHOT CTPYKTYPU 3 HEPIBHUM KOHTYPOM,

LLIO MPOXOAUTL Y KPYrMin 3B’A3Li Ta Bagae y niBy rinky BOPITHOI BEHW (CTPINku), LLO APEHYE KPOB y PETPOrpagHOMY HanpsiMKy
Fig. 10. Contrast-enhanced CT in the portal venous phase, axial and sagittal views, demonstrates
a recanalized paraumbilical vein in a 43-year-old female patient with alcohol-related liver cirrhosis.

The umbilical vein (v. umbilicalis, 20 mm in diameter) is visualized as a tortuous tubular structure with an irregular contour,
coursing through the round ligament and draining into the left branch of the portal vein (arrows) in a retrograde direction
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Puc. 11. 3D peKkoHCTPyKLUis AEMOHCTPYE: HAasBHICTb pekaHanizoBaHoi napaymbinikanbHOI BeHU
y 43-pivHOi NaLieHTKM 3 anKkorofbHMM LMPO30M NediHku; giametp v.umbilicalis 20 mm; nynkoBa BeHa Bidyarni3yeTbCsi
y BUrMA4i 3BMBUCTOI TyOynsApHOi CTPYKTYpM (3eneHa CTpinka) i ApeHye KpoB y peTporpagHoMy HanpsiMKy
Fig. 11. 3D reconstruction demonstrates a recanalized paraumbilical vein
in a 43-year-old female patient with alcohol-related liver cirrhosis. The umbilical vein (v. umbilicalis, 20 mm in diameter)
is visualized as a tortuous tubular structure (green arrow) draining blood in a retrograde direction

CnneHopeHanbHWiA, racTpopeHarnbHUi LWYHTU, peka-
HanisoBaHa MynKkoBa BeHa, BEHW nepeaHboi YepeBHOl
CTIHKA Ta HWXHS [JiacpparmanbHa BeHa CMpsSMOBYHOTb
KpOB Yy cucTtemy v.cava inferior.

Y 2 (2,5%) nauienTiB 3 BPB cTtpaBoxogy 3a gaHumu KT
6yno BusaBneHo BPB npamoi kuwku. Mpu uboMy HUXHSA
OpwKoBa BeHa BUABUIIACS «KUBUIBbHOKOY» CYAMHOM Afsi
BapuKo3y NpsAMOI KULLKK, a ApeHyBaHHS BPB npsamoi kuww-
K BGyrno cnpsiMoBaHO Yy BHYTPILLHIO kny6oBy BeHy yepes
cepedHilo Ta/abo HWXHIO pekTanbHi BeHW. Ha puc. 12
y dasi BopiTHOI BeHW Ha KT 3HiMKax 3 KOHTpacTHUM nia-
CUneHHAM BisyanisyeTbcsa BPB npsamMoi Kuwku y BUrMs-
Oi po3WMpeHnxX i 36inMbLIEHUX BEH Y HWXKHIA YacTuHi
NPSMOT KULLIKA.

The splenorenal and gastrorenal shunts, the reca-
nalized umbilical vein, the veins of the anterior abdo-
minal wall, and the inferior diaphragmatic vein direct
blood into the inferior vena cava system.

In 2 (2.5%) patients with esophageal varices, CT
revealed rectal varices. In these cases, the inferior
mesenteric vein served as the «feeding» vessel for the
rectal varices, with drainage directed into the internal
iliac vein via the middle and/or inferior rectal veins.
In Figure 12, portal-phase contrast-enhanced CT images
show the rectal varices as dilated and enlarged veins
in the lower part of the rectum.

Puc. 12. AkcianbHa npoekuist KT y 62-piyHoi nauieHTKM 3 LMpo30M NeYiHKv BipYCHOI eTionorii 3 KOHTPACTHUM NMOCUNEHHAM AEMOHCTPYE:
A — HaaBHicTb BPB, L0 Bi3yani3yloTbCs N0 BHYTPILHI NOBEPXHi NPSMOI | BUNUHAKOTL Y i NPOCBIT (CTpino4ka);
B — Bi3yanisytoTbCsl MHOXWHHI NapapekTanbHi konatepani y BUurnsigi TybynsipHux cTpykTyp,
o 6epyTb yyacTb Y HanoBHeHHi BPB npsiMoi kuLku.
Fig. 12. Axial contrast-enhanced CT in a 62-year-old female patient with viral liver cirrhosis demonstrates:
A — the presence of rectal varices visualized along the inner surface of the rectum and protruding into its lumen (arrow);
B — multiple pararectal collateral vessels visualized as tubular structures contributing to the filling of rectal varices.

Takum ymHom, KT obcTexeHHs J03BONUMAO He Tifb-

KM BCTaHOBUTW/MIATBEPOUTU ETIONOrilo 3axXBOPHOBAHHS,

a " BUABMTU iHWI cumnTomu N7, HAABHICTb CynyTHBOT NaTo-

norii, a ronoBHe BW3HAYUTWU iHOMBIAyanbHi 0COBMMBOCTI

Thus, CT examination allowed not only the identifi-
cation or confirmation of disease etiology, but also the
detection of other signs of portal hypertension, the
presence of concomitant pathology, and — most impor-

OpuwuriHanbHi 4oCnigpKeHHSs

Original research



YKpaiHCbKWI PafionoriyHMin Ta OHKONOTiYHWI >xypHan. 2026. T. 34. Ne 1. C. 52-67
Ukrainian journal of radiology and oncology. 2026;34(1):52—67

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

BicLlepanbHOro cyauMHHoro 6acelHy, konaTeparnbHOro
BEHO3HOrO BiTOKY 3 BU3HAYEHHSIM JOMIHAHTHMX LUMSAXIB
CKWOAHHS MopTanbHOi KpOBi Ta BU3HAYUTK «HEeGe3neyHi»
OO0 BapPWKO3HOI KPOBOTEYi KonateparbHi LWnsaxu, LWo
B MoganbllioMy [ano MOXIMBICTb OOI'pyHTOBaHOINO BU-
Gopy nikyBanbHOI TaKTWKW, BU3HAYEHHSI ONTMMAarbHOMO
OnepaTMBHOIO BTPYyYaHHS Ta MoOro obcsry Anst KOHKpeT-
HOro nauieHTa.

OBrOBOPEHHS

BukopuctanHa KT Bidyanisauii CMCLU moxe pgono-
MOITK KMiHILMCTaM BU3HAYUTM BMMUB Ha MopTanbHy
remogvHamiky y nauieHTiB 3 I Ta ix 38’130k 3 Bapu-
Ko3Hot KpoBoTeyeto [13]. Lle ocobnmBo akTyanbHO,
OCKiNbKM KonaTteparnbHi BEHO3HI CyAVMHW OEMOHCTPYHTh
cyTTeBy BapiabenbHiCTb Yy pi3HMX nauieHtiB [14, 15].
Meton KT Bidyanisauii Ha CbOrogHi € Cy4YacHuUM HeiH-
Ba3VBHMM PaionoriyHUM MeToAOM AOCHIOXKEHHS Ond
BUSIBMNEHHS, knacudikauii Ta ouiHkm CIMCLU y kniHivHinA
KapTUHI nauieHTa, Wo Bigobpaxae moro nartodisionoriy-
HUA cTtad [9, 16]. CIMCLU moxyTb BidyanisyBatuca sk
OKpeMi CyauHW, Tak i sk koMBiHauia Kinbkox Konartepa-
new, oe KoxHa mMae pisHui Bnnme Ha M i1 KniHivHi npo-
SBM i € TOYHMMW NPEeaMKTOPOM BapPUKO3HOI KPOBOTEMi
Ta peumamy kposoTeui [17, 18, 19, 20, 21].

BpaxoBytoun, WO nauieHTn 3 KpoBoTeyet Ha Thi
nopTanbHoi rinepTeHsii 3HaXOAATLCS Ha Pi3HUX CTafisx
KOMMeHcaLji 3axBOpIOBaHHSA, WO BIANOBIAHO NPU3BO-
OVTb 00 Pi3HMX pe3ynbraTiB, BKIOYaK4M PU3MK CMEpTI,
a TOMy MatloTb Pi3Hi NikyBanbHi Notpebu i Lue o3Hauvae,
O «YHiBepcarnbHOro» MEHEMKMEHTY BapUKO3HUX Kpo-
BOTEY He iCHye, apKke BOHO He nigxoautb ycim [22].
Tomy KT pocnimpkeHHs 3 TpUBMMIPHOK NOCT-06po6KOL0
Ta PEKOHCTPYKLIE A03BONSAE HE TiflbKWU TOYHO Bidyanisy-
BaTW BCIO MOpTanbHYy CUCTEMY, @ W MPUMAHATU PilLEHHSA
CTOCOBHO MOXIMBUX XipypriyHMx abo pagionoriyHmnx
BTpyYaHb [16]. Ha Haw nomsag iHamMBigyanbHa KoHUen-
Ui nikyBaHHs, WO Moxe OyTM po3pobreHa Ha OCHOBI
KT 3 4iTkum KapTyBaHHAM CMOHTAHHUX BEHO3HMUX LUYHTIB,
MOXe CMpUSTU BU3HAYEHHIO OinblU MpuUinbHOi Ta iHaW-
BiyanizoBaHOi TaKTUKW IiKyBaHHS 3 JOCATHEHHAM 6es-
peuMauBHOTrO AOBrOTPUBANOro pesynsraTy B npodinak-
TULi MOBTOPHOI BapMKO3HOI KPOBOTEYi Ta TpuBarnomy
BWXXMBaHHI nauieHTiB 6e3 TpaHcnnaHTadii [23].

BUCHOBKMU

AHaToMiyHa BapiabenbHicTb, CTyMiHb Aunartauii Ta
YUCNEHHI KOMOIHaUil MOPTOCUCTEMHUX LUYHTIB CTBOPHO-
I0Tb YHiKarnbHi remMogvHaMmiyHi YMOBM B KOXHOMO naui-
€HTa, WO MOXe MaTu crneumdiyHMiM BMAAMB Ha KMiHIYHI
NposiBY, NPOrHO3 Ta BWXMBAHHSA NaLieHTa.

3actocyBaHHs B KniHiYHiA npakTuui KT gocnigkeHHs
MOXHa BBaXaTu 30M10TMM CTaHAApPTOM S TOYHOI Aiar-
HocTukn NI, BuseneHHa CMCLU, wo Bigirpae kniovoBy
POJib Y BU3HAYEHHI LUNSIXiB APEHYBaHHSA NOPTanbHOI KPOBI,
aHaTOMiYHMX Ta iHAMBIQYyanbHUX OCOONMBOCTEN BicLe-
panbHOro CyAMHHOro 6acerHy nadieHTa.

Bu3HadyeHHs onTUManbHOrO MeHEeOXKMEHTY, 30KpeMa
i XipypriyHOro nikyBaHHs BapWKO3HOI KpOBOTeui, 3are-
XWUTb Bid BUSIBNEHHS iHOMBIOyanbHUX 0OCOONMBOCTEN
BicLlepanbHOro CyAMHHOro GaceviHy Ta KonaTeparnbHUX
WNsxiB ApeHyBaHHS MOPTanbHOI KPOBi, Ta 3anexuTb

tantly — the determination of the individual anatomical
features of the visceral vascular bed, collateral venous
outflow with identification of the dominant portal blood
shunting pathways, and the identification of «high-risk»
collateral pathways for variceal bleeding. This information
subsequently enabled a justified selection of therapeutic
strategy, as well as determination of the optimal surgical
intervention and its extent for each patient.

DISCUSSION

The use of CT visualization of SPSS can assist
clinicians in determining their impact on portal hemody-
namics in patients with portal hypertension and their
relationship to variceal bleeding [13]. This is particularly
relevant because collateral veins demonstrate signifi-
cant variability among different patients [14, 15]. CT visua-
lization is currently a modern, non-invasive radiological
method for detecting, classifying, and assessing SPSS
within the clinical context of a patient, reflecting their
pathophysiological status [9, 16]. SPSS can be visua-
lized as individual vessels or as a combination of multiple
collaterals, each exerting a different effect on portal
hypertension, its clinical manifestations, and serving
as accurate predictors of variceal bleeding and its
recurrence [17, 18, 19, 20, 21].

Considering that patients with bleeding in the con-
text of portal hypertension are at different stages of
disease compensation, which correspondingly leads to
variable outcomes, including mortality risk, they have
different therapeutic needs, meaning that a «universal»
management of variceal bleeding does not exist, as it is
not suitable for all [22]. Therefore, CT examination with
three-dimensional post-processing and reconstruction
allows not only precise visualization of the entire portal
system but also informed decision-making regarding
potential surgical or radiological interventions [16].
In our view, an individualized treatment concept, deve-
loped based on CT with detailed mapping of sponta-
neous venous shunts, can contribute to a more targeted
and personalized therapeutic strategy, achieving long-
term, recurrence-free outcomes in the prevention of
repeat variceal bleeding and prolonged survival of
patients without transplantation [23].

CONCLUSIONS

Anatomical variability, the degree of dilation, and
multiple combinations of portosystemic shunts create
unique hemodynamic conditions in each patient, which
may have a specific impact on clinical manifestations,
prognosis, and patient survival.

The application of CT in clinical practice can be
considered the gold standard for the accurate diag-
nosis of portal hypertension and the detection of SPSS,
which plays a key role in determining the pathways
of portal blood drainage and the anatomical and indivi-
dual features of the patient’s visceral vascular bed.

Determination of the optimal management, including
surgical treatment of variceal bleeding, depends on the
identification of individual features of the visceral vascular
bed and collateral portal blood drainage pathways,
and relies on the rational use of imaging instrumental

OpuwuriHanbHi 4oCnigpKeHHSs

Original research



YKpaiHCbKWI PafionoriyHMin Ta OHKONOTiYHWI >xypHan. 2026. T. 34. Ne 1. C. 52-67
Ukrainian journal of radiology and oncology. 2026;34(1):52—67

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

ABTOpU NiAKPECTIOTb, L0 pesynbsTaTv AOCNIMKEHHS Crif iHTep-
npetyeatm 3 ypaxyBaHHAM OOMeEXeHb, MOB'S3aHVX i3 WOro
On3anHoM i opraHisauieto. PeTpocneKkTMBHUIA Ta OQHOLEHTPO-
BuIn cpopmat (yctaHoBn KomyHanbHe HekomepuiviHe nignpuem-
ctBo «KuiBCbka Micbka KriHiYHa niKapHsl LWBMAOKOI MeUYHOl
[OMNOMOrn») He [ae MOXIMBOCTI BCTAHOBMIOBATU MPUYUHHO-
HacnigKoBi 3B'A3KM M 3anuae MMOBIPHICTb CEMEeKLIHOro 3Mi-
LLIeHHS Ta BMAuBY HEKOHTPONMbOBaHMX KOHpayHAepiB, He3Baxa-
04N Ha BWKOPUCTaHHSA GaraTtodhakTopHOro aHanisy, nigbopy
3a CXUJIBHICTIO Ta iHWWX CTAaTUCTUYHMX Nigxoais. Obcsr i cTpyk-
Typa BuOIpkM [79 nauieHTiB, WO NOCTyNMUnM 3 KPOBOTEYEID
3 BapMKO3HO-PO3LUMPEHNX BEH CTpaBoXody/LryHKa Ha Tri nop-
TanbHOI rinepTeHsii] 0OMexXyloTb TOYHICTE OTPUMAaHWX OLLHOK
i iX 30BHILLHIO y3aranbHIOBaHICTb, 3 Ornady Ha cneuudiky Mapiu-
pyTu3auii nauieHTiB i NpakTUK Meau4YHoi Aornomory B YKpaiHi.
Ons  3MeHLWeHHs noTeHUiiHuX noxubok 6yno  yHigikoBaHO
npoueaypu BUMIPIOBAHHS, NPOBEAEHO MiArOTOBKY OLHIOBaYiB,
3a MOXIMBOCTI 3aCTOCOBAHO 3acrinieHHs Ta BUKOHaHO aHaniau
YyTnnBOCTi. BMCHOBKM MatoTb oOMexeHy ekcTpanonsuio 3a
MeXi [0CNiAKyBaHOrO KOHTEKCTY i NOTpebytoTb NiATBEPAYKEHHS
Yy MPOCMEKTUBHUX MYNBETULEHTPOBUX AOCMIMKEHHSX i3 Hanex-
HMUM  PO3PaxyHKOM CTaTUCTUYHOI MOTYXHOCTi, 30BHILLUHBOIO
Banigauielo Ta OOTPUMAHHAM MpUHUMNIB HanexHoi KniHivHOoi
npakTukn (Good Clinical Practice — GCP).

nepcnex'msu NOAGAbLUMX AOCAIAXEHD

Mopanbli gocnigkeHHs 3i 36inbleHHsM BUOGIpKM nauieHTiB
[03BONATb 3'ACYBaTW KNiHiYHE 3HAYeHHs KonaTepanen y naui-
€HTIB 3 MOpTanbHOO rinepTeHsielo Ta MoXyTb HagaT iHopMa-
Lito npo BMGIp Kpaloro cnocoby nikyBaHHS ANsi MOKpaLLEeHHS
BWXXMBaHHSA Ta NPOrHO3y Ans NauieHTiB Liei kaTeropii.

KoHdAikT iHTepeciB

ABTOPY LIbOro pyKonucy odiliiHo NiATBEPAXYIOTh, LLO HE MatoTb
XofHoro dakTu4yHoro abo MOTEHUINHOrO KOHMMIKTY iHTEpEeciB,
noB’si3aHoro 3 pesynsratamu poboTu, CTOCOBHO hapMaLueBTUY-
HUX KOMMaHi, BUPOBHUKIB BiomMmeauyHnx NpucTpoiB abo iHLWMX
opraHisauini, uui npogykTn, nocnyru abo ciHaHcoBa MiagTPUMKa
Mornu 6 ByTu MoB’A3aHi 3 Temol npeacTaBrieHoro Martepiany
abo gocnigxeHHsIMU, Lo NPOBOAWIUCE.
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Quantitative CT predictors of portal venous intervention in
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2020;215(5):1247-51. DOI: https://doi.org/10.2214/AJR.19.22460

20. Gao Y, Yu Q, Li X, Xia C, Zhou J, Xia T, et al. An imaging-based
machine learning model outperforms clinical risk scores for prognosis
of cirrhotic variceal bleeding. European Radiology. 2023;33(12):8965—
73. DOI: https://doi.org/10.1007/s00330-023-09938-w

21. Rao C, Chen J, Wang W, Xue C, Wu L, Huang X, et al. Computed
tomography imaging features to evaluate the severity of portal
hypertension and predict the rebleeding risk after endoscopic
treatment in cirrhotic patients with variceal hemorrhage.
European Journal of Radiology. 2023;163:110841. DOI:
https://doi.org/10.1016/j.ejrad.2023.110841

22. Kim HC, Miyayama S, Lee EW, Lim DY, Chung JW, Jae HJ, et al.
Interventional Radiology for Bleeding Ectopic Varices: Individualized
Approach Based on Vascular Anatomy. Radiographics: a review
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2024;44(8):2230140. DOI: https://doi.org/10.1148/rg.230140

23. Song XJ, Liu JL, Jia SY, Zhang K. Portal vein computed
tomography imaging characteristics and their relationship with
bleeding risk in patients with liver cirrhosis undergoing interventional
therapy. World Journal of Clinical Cases. 2023;11(18):4277-86.
DOI: https://doi.org/10.12998/wjcc.v11.i18.4277

Limitations of the study

The authors emphasize that the study results should be
interpreted in the context of its design and organizational
limitations. The retrospective, single-center format (Kyiv City
Emergency Hospital) does not allow for establishing causal
relationships and leaves the possibility of selection bias
and the influence of uncontrolled confounders, despite the use
of multivariable analysis, propensity score matching, and other
statistical approaches. The sample size and structure [79 pa-
tients admitted with bleeding from esophageal and/or gastric
varices in the setting of portal hypertension] limit the precision
of the estimates and their external generalizability, considering
the specifics of patient routing and medical care practices
in Ukraine. To minimize potential errors, measurement proce-
dures were standardized, evaluators were trained, blinding
was applied where possible, and sensitivity analyses were
performed. The conclusions have limited extrapolation beyond
the studied context and require confirmation in prospective
multicenter studies with appropriate statistical power calcu-
lation, external validation, and adherence to Good Clinical
Practice (GCP) principles.

Prospects for further research

Further studies with larger patient cohorts will help clarify
the clinical significance of collaterals in patients with portal
hypertension and may provide information on selecting the
best treatment approach to improve survival and prognosis
for patients in this category.
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AOTPMMOHHSI €TUYHHUX HOPM

ETnyHe cxBaneHHsi oTpumaHo KomiteTom 3 6GioeTuku Hauio-
HanbHOro MeguyHoro yHiBepcutety imeHi O.0O. Boromonbus
MiHicTepcTBa OXOpPOHU 340POB’A YkpaiHWu. Yci nauieHTn Haganm
NUCbMOBY 3rofly Ha y4acTb y AOCHIOXEHHI BiANOBIAHO [0 peKo-
MeHpaaui KomiteTiB 3 eTukun 6ioMmeamyHmx gocnigxkeHb, 3aKOHO-
AaBcTBa YKpaiHW B ranysi OXOpOHW 300poB’st Ta [enbciHcbKol
neknapadii 2000 p., AupekTneu €Bponericbkoro CniBToBapucTea
86/609 «[Npo yyacTb nognHN B GioMeanYHNX AOCTIAKEHHAXY.

BMKOpMCTOHHﬂ LWITYy4YHOro iHTeAeKTY

[eHepaTUBHUIA LUTYYHUN [HTENEKT BUKOPUCTOBYBABCH TiMbKW
ONsi NMOKPaLLEHHs MOBHOTO OCOPMIEHHS TEeKCTy Ta ANnsi pos-
LUMPEHOTo MoLUyKy NiTepaTypHux axepen. BukopucTtaHi npoMntu
nepegbayanu rpaMmatuyHe i CTUMICTUYHE pefaryBaHHs TEKCTY,
a TaKoX MOLUYK pereBaHTHOI niTepaTypu.

MepBuHHI AGHI Ta MaTepiaAu

ABTOpPM MOBIAOMNAITb, WO AOCHIOKEHHS [PYHTYETbCS Ha
BMacHOMy KniHiYHOMY Martepiani, fkui Oyno BnopsAKOBaHO
Ta nigaaHo aHanisy. [Jo NnepBMHHOrO MacuBy AaHVX YBIALLNW
y3aranbHeHi XxapakTepucTUKU nauieHTiB, pesynbratu nabopa-
TOPHWUX OBCTEXeHb, KMiHi4YHi NPOTOKOMNM Ta OTPUMAHI KinbKiCHI
nokasHukK. Yci matepianu 36epiraloTbcs B apxiBi JOCNIgHNLb-
KOi rpynu W MOXyTb OyTw HagaHi Ha obrpyHTOBaHWM 3anuT
[0 aBTopa Ans NUCTYBaHHA 3 AOTPUMAaHHAM BUMOT KOHMIAEH-
LiMHOCTi Ta €TUYHMX CTaHOapTIB.

IHdpopMmauis npo doiHAHCYBAHHS

®iHaHcyBaHHs BugaTkamu [lepxxaBHoro 6lopkeTy YkpaiHu.
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PE3IOME

AktyanbHictb. CvHopoMm wmegiaHHOi ayronogibHoi 3B’'askm (CMA3) € Baxnunsoro
CYOMHHOIO aHOManiel, sika MOoXe CYyTTEBO BMMMBATM Ha pesynbraty XipypriyHmx
BTPy4aHb Ha OopraHax BePXHbOro MOBEPXy YePEBHOI NOPOXHUHW. HeBUsiBNeHui cTeHo3
yepeBHoro crtosbypa (YC) CTBOpPIOE PUBMKM iLLEMIYHUX yCKNagHeHb, 0cobnumBo npu
BMKOHaHHI NaHKpeaTogyoAeHanbHOI pe3ekLii.

MeTa po60TM — BM3HAYUTU YACTOTY BMHWUKHEHHS Ta MOPAOOriYHi 0CO6NMBOCTI
ctucHeHHss YC wmegiaHHo ayronofibHow 3B’A3Ko 3a gaHumu  KT-aHriorpadii,
BKITHO4AI0YM OLiHKY CTYNEHs1 CTEHO3Y Ta PO3BUTKY KonaTepanbHOro kpoBoooiry.
Marepiann Ta metogu. [lpoaHanizoBaHo 300 KT-aHriorpadin nauieHTiB BikOM
28-88 pokis. Micns 3acTocyBaHHA KPUTEPIIB BUKMIOYEHHS (OHKOMOTiS, 3ananbHi 3MiHu,
aTepocknepos) Ao JocnimpkeHHs 6yno BkmnoyveHo 256 crnoctepexeHb — 108 (42,2%)
yorosikiB Ta 148 (57,7%) xiHok. CepegHin Bik nauieHTiB ctaHosmB 63,4 + 12,1 p.
(28-88 poki). OocnimxkeHHs BUKOHyBanu Ha 64-3pisoBux Tomorpadpax i3 Bukopuc-
TaHHAM MyMbTUNNaHapHUX Ta TPUBUMMIPHUX PeKOHCTpykuin. OuiHka cyauH Bigbysa-
nacb Ha OCHOBI HaTMBHOI, apTepianbHOi Ta BEHO3HOI (ha3 KOHTPaCTyBaHHS.
PesynbraTn. PagionorivHi o3Haku remogmHamivyHo 3Havyworo CMA3 BUABREHO y 4OTK-
pbox nauieHTis (1,56%). Y BCix BUNagkax cnoctepiraBcs TSHXKMIN CTEHO3, AKUIN CTAHOBUB
68-94%. CnocTepirann TakoX PO3BUTOK KonateparnbHOro KpoBoobiry yepes cuctemy
naHkpeatogyoAeHanbHUX apkag i3 pO3LUIMPEHHS M OKpPeMWX Fiflok apTepin Oo
56 mm (4,32 + 0,72 mm). OkpiMm LbOro Gyrno BUSIBNEHO aHEBPU3MY 3a[HbLOI Fifku
HMOA npu kpuTn4HOMyY cTeHosi UC Ta BupaeHoMy KonareparnbHOMY KpoBOOOIry.
BucHoBkn. CuHgpom MegiaHHOI AyronodibHoi 3B’A3kM — pigkicHa, ane KmiHiYHO
3HauMMa aHaTomiyHa ocobnusicTb. KT-aHriorpadis € edekTuBHUM MeTodoM fiar-
HocTvkn CMUAS, akvn Oos3Bonsie AeTanbHO OUHUTM MOPQOMOrito CTEHO3y Ta CTaH
KonatepanbHOrO KpPOBOTOKY, LU0 € KPUTMYHO BaXnWBUM [AnNA nepegonepawi-
HOro MnaHyBaHHA B abaomiHanbHin Xipyprii. [NepegonepauinHe BuseneHHs CMOS,
ouiHka Ta knacudikauis CTeHo3y A03BOMsie 3asganerigb BU3HauMTM ob’em Heobxia-
HUX 3ax0diB A NPOdINaKTUKM PO3BUTKY KIiHIYHO 3HAYHWX YCKIMaOHEHb.

Lakanosa O.A., binoycosa E.[l. Komm'ioTrepHo-TomorpadiyHa

XapaKkTepucTuka Ta 4acToTa BUSIBMEHHS CUHAPOMY MediaHHOi AyronodibHoi 3B’a3ku. YkpaiHcbkull padionoaiyHul
ma oHKomnoaiyHul xypHan. 2026. T. 34. Ne 1. C. 68-83. DOI: https://doi.org/10.46879/ukroj.1.2026.068-083
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ABSTRACT

Background. Median arcuate ligament syndrome (MALS) is a significant vascular
anomaly that can substantially impact the outcomes of upper abdominal surgeries.
Undetected celiac artery (CA) stenosis poses risks of ischemic complications, parti-
cularly during pancreatoduodenectomy (PD).

Purpose — to determine the incidence and morphological features of CA compre-
ssion by the median arcuate ligament (MAL) using CT angiography, including
an assessment of stenosis grade and collateral circulation development.

Materials and Methods. A total of 300 CT angiographies of patients aged 28-88 years
were analyzed. After applying exclusion criteria (oncology, inflammatory changes,
atherosclerosis), 256 observations were included: 108 (42.2%) males and
148 (57.7%) females. The mean age of the patients was 63.4 + 12.1 years
(range 28-88 years). The studies were performed on 64-slice scanners using multi-
planar and 3D reconstructions. Vascular assessment was based on non-contrast
(native), arterial, and venous phases.

Results. Radiological signs of hemodynamically significant MALS were identified
in 4 patients (1.56%). Severe stenosis ranging from 68% to 94% was observed in
all cases. We also noted the development of collateral circulation via the pancreato-
duodenal arcade system, with individual arterial branches dilated up to 5.6 mm
(mean 4.32 + 0.72 mm). Additionally, an aneurysm of the posterior branch of the
inferior pancreatoduodenal artery (IPDA) was detected in the presence of critical
CA stenosis and prominent collateral flow.

Conclusions. Median arcuate ligament syndrome is a rare but clinically significant
anatomical feature. CT angiography is an effective method for MALS diagnosis,
allowing for detailed assessment of stenosis morphology and collateral flow status,
which is critical for preoperative planning in abdominal surgery. Preoperative detec-
tion of MALS, combined with stenosis assessment and classification, enables the
prospective determination of necessary measures to prevent clinically significant

complications.
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BCTYN

CuHgpoM MmegiaHHoi gyronogibHoi 38’a3kn (CMO3) —
MALS (Median Arcuate Ligament Syndrome), Takox
BigoMun sk cuHapom [OaHb6apa, abo cuHapom komnpecii
yepeBHoro crtoBbypa (YC), BMHMKae BHacnigok nosa-
CYOMHHOTO CTUcHeHHst YC mepiaHHOWO AyronogibHo
3B’a3koto giacdbparmu (MO3).

MepiaHHa gyronogibHa 3B’si3ka Lie CnonyYHOTKaHWH-
HUA TSDK, WO 3'eQHYyE NiBY Ta npa.y HixXKy Aiacdparmu,
po3TalloByeTbCA Ha piBHI 12 rpygHoro abo nepLuoro
nonepekoBoro xpebusa Ta opMye nepesHio Mexy aop-
TanbHoro oteopy Aiacdparmu. Mpu aHoManeHO BUCOKOMY
piBHIi BigxomkeHHs YC, 4M HU3LKOMY pO3TallyBaHHI
M3, Moxe BWHMKATK 30BHILUHE CTUCHEHHS MepeaHbLOi
cTiHkn YC, ocobnueo nig Yac rmubokoro suamxy [1, 2, 3].

OsHakn komnpecii YepeBHoOro ctoBbypa 3a gaHuMU
nitepatypu 3yctpidatoTbcs Y 13—-50% obcTexeHnx nawi-
eHTiB [4]. Mpu ubomy giarHo3 CM[I3 kniHiYHO BCTaHOB-
noeTbes nuwe y 1,3 Ha 100 Tuc. HaceneHHs [5]. YacTiwe
3a Bce nauieHTn 3 CMO3 ue xiHknM Bikom 30-50 pokiB.
OcHoBHMMK cKkapramu € Oinb y XMBOTI, HygoTa nicns
Ki, 3HWXKEHHA Macu Tina, fiapes, MOripweHHsa ane-
Tmty [1, 3, 6]. MNMpu ubomy cumntomu CMO3 HasaBHI
nuwe y NooguHOKMX Bunagkax [2, 71.

Mpu nnaHyBaHHi onepaTMBHMX BTpPyYaHb Ha Bepx-
HbOMY MOBEPCi YepeBHOI MOPOXKHWHU, OUIHKa CyAWHHOI
aHaToMii Ha npeameT HasiBHocTi CMO3 € ocobnueo
BaXMNWBOI, a[pke HeBpaxyBaHHA i Ha eTani NigroToBKu
MOXe NPU3BECTU A0 PO3BUTKY TSHKKUX Micnsonepawdin-
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INTRODUCTION

Median arcuate ligament syndrome (MALS), also
known as Dunbar syndrome or celiac artery compression
syndrome, results from extrinsic compression of the
celiac artery (CA) by the median arcuate ligament (MAL)
of the diaphragm. The MAL is a fibrous band connecting
the left and right diaphragmatic crura, typically located
at the level of the T12 or L1 vertebra, forming the
anterior margin of the aortic hiatus.

When the CA has an abnormally high origin or the
MAL is positioned low, external compression of the ante-
rior wall of the CA may occur, particularly during deep
expiration [1, 2, 3]. According to the literature, radiolo-
gical signs of CA compression are found in 13% to 50%
of examined patients [4]. However, a clinical diagnosis
of MALS is established in only 1.3 per 100,000 indivi-
duals [5]. Most MALS patients are women aged
30-50 years. Primary complaints include abdominal
pain, postprandial nausea, weight loss, diarrhea, and
decreased appetite [1, 3, 6]. Notably, specific symptoms
are present in only a few cases [2, 7].

When planning surgical interventions in the upper
abdomen, assessing vascular anatomy for MALS is
particularly important [8]. Failure to account for this
condition during the preparation stage can lead to severe
postoperative complications, increased operative time,
and prolonged hospitalization [9]. Intraoperatively, revas-
cularization or CA decompression via MAL division may
be necessary to prevent ischemic complications [9, 10].
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HUX YyCKMagHeHb, 30inblUeHHs TpuBanocTi onepadii,
3pocTaHHA TepMiHy rocnitanisadii [8, 9]. Takox iHTpa-
onepauifnHo MoXe BUHUKHYTU HeobXiaHICTb NpoBedeHHs!
peBackynsapusauii, un pgexkomnpecii YUC wnsxom pos-
civeHHss MO3, wob 3anobGirtm po3BUTKY iLLIEMIYHUX
ycknaaHeHsb [9, 10].

Tak, Hanpuknag, nNpyv BWKOHAHHI NaHKpeaToayone-
HanbHOi pe3ekuii (MOP) nepep’dA3ka konaTepanbHUX
LWNAXiB KPOBOMOCTaYaHHS, a came racTtpoayodeHarnb-
Hoi apTepii ([QA) Ta naHkpeaTogyogeHanbHWX apkag,
Ha TNi 3HWKEHOro KPOBOTOKY B YepeBHOMY CTOBOYpI,
CTBOPIOE PU3UK PO3BUTKY MNicrsionepauinHoi iluemii nediH-
kn. Kpim uboro gediunT KpoBONocTavyaHHA MOXe Hera-
TMBHO BMMHYTWM Ha XWUTTE34ATHICTb AiNSHOK Xoneno-
XOEHTEpO- Ta NaHKpeaToeHTepoaHacTomosie [11, 12].

O3HaknM cTucHeHHss YUC TakoX BaxnvBO BUSABMATU
npy nnaHyBaHHi OPTOTOMIYHOI TpaHCMnaHTauii nNeviHky,
apke HasHicte CMO3 B pgaHomy BuNagky Moxe
NPU3BECTM A0 PO3BUTKY PaHHLOrO TPomBO3y nediHKoBOT
apTepii Ta iHWWX CYAMHHNX ycknaaHeHs [13, 14].

MeTta po6otn — 3a gaHumu KT aHriorpadii Bu3Ha-
YATM YaCTOTy BUHUKHEHHS Ta MopdornorivyHi ocobnu-
BOCTi CTUCHEeHHS1 YC MegiaHHO ayronoaibHo 3B’A3K0t0.
OuiHUTK CTyneHi CTeHo3y Ta pO3BUTKY KonateparbHOro
KpoB0oOOiry y BMMNagkoBUM 4YMHOM CCGOPMOBAHIN rpyni
nauieHTiB, He3anexHo Big NPUYMHU 3BEPHEHHS.

MATEPIAAU TA METOAU AOCAIAXXEHHA

Y xogi pocnigpkeHHa npoadanizoBaHo 300 KT-aH-
riorpadpin opraHiB 4YepeBHOI NOPOXHWHW. [nga aHanisy
6yno B3Ato KT-aHriorpacpii nauieHTiB Bikom Big 28
0o 88 pokiB, ki npoxoannn 06CTEXEHHS 3 PI3HUX KIiHIY-
HUX MoKasaHb B [iarHOCTUYHOMY UeHTpi «Bbpurig» Ta
Ha 6asi KomyHanbHOro HekomepLiiHOro nianpuemcraa
«Micbka kniHiyHa nikapHa Ne 2 imeHi npodg. O.0. LWani-
MoOBa» XapKiBCbKOI MiCbKOT paau.

Kpumepii eknroyeHHs :

— BiK nauieHTiB Big 18 pokis;

— HasBHICTb $KICHO BUMKOHaHoro KT-gocnigxkeHHs
3 HaTUBHOW, apTepianbHO Ta BEHO3HOW dasamm
KOHTpacTyBaHHS;

— 3bepexeHa aHaTOMiA CyouH naHkpeatodyode-
HanbHOI OiNsHKN.

Kpumepii euknro4eHHs:

— BUpaXeHi 3ananbHi 3MiHM B AiNSAHUI BigXOmKeH-
Hs1 UC (rocTpuii Ta XpOHIYHWUIA NaHKpeaTuT, NEPUTOHIT);

— OHKOroriyHa naronoria, npu SKin nyxnuHa ae-
dopmye, 3miwae abo 3ByXye npocsiT cyauH YC, um
BepxHbOi 6pvkoBoi apTepii (BBA);

— NepeHeceHi paHille onepaTuBHI BTPYYaHHSA Y AiNsH-
ui UC abo BepxHbOMY MOBEPCI YEPEBHOI MOPOXKHWHW,
LLIO NPW3BENU A0 3MiHW CYOUHHOT apXiTEKTOHIKW.

— HeaJeKBaTHE KOHTpaCTyBaHHSA CyAMH BHaCNigoK
TEXHIYHMX npuynH abo iHAMBIgyanbHUX ocobnueoc-
Tewn naujieHTa;

— HasIBHICTb CYOVMHHWX 3MiH, WO YHEMOXIUBIOTb
CTaHAapTHY aHaTOMiYHy OLiHKYy (apTepioBEeHO3Hi Marib-
dopmauii, TpombBo3u). HasiBHICTb aTepocKnepoTU4HUX
3MiH YC (6nsawku, kanbumdikati) y QinsHui ycTa Yepes-
Horo cToBbypa, cyauH YC T1a BBA).

I3 pocnimkeHHs Oyno BukniodeHo 44 nauieHTw.
HanuacTilow npuYMHOK BUKMIOYEHHS Oyna BupaxeHa
oHKkonoriyHa natonoria y 18 nauieHTiB. Y 16 Bunagkax

For example, during pancreatoduodenectomy (PD),
the ligation of collateral pathways, specifically the gastro-
duodenal artery (GDA) and pancreatoduodenal arca-
des, in the presence of reduced CT flow creates a risk
of postoperative hepatic ischemia. Furthermore, blood
supply deficiency may negatively affect the viability
of choledochoentero- and pancreatoenteroanastomo-
ses [11, 12]. Detecting CA compression signs is also
vital when planning orthotopic liver transplantation,
as MALS can lead to early hepatic artery thrombosis
and other vascular complications [13, 14].

Objective — was to determine the incidence and
morphological features of CA compression by the
median arcuate ligament using CT angiography data
and to evaluate the degrees of stenosis and collateral
circulation development in a randomly formed group
of patients.

MATERIALS AND METHODS

This study analyzed 300 CT angiographies of the
abdominal region. The analysis included CT angio-
graphies of patients aged 28 to 88 years who under-
went examination for various clinical indications at the
«Bryhid» diagnostic center and the «City Clinical Hospital
No. 2 named after Prof. O.0. Shalimov» in Kharkiv.

Inclusion criteria:

— patients aged 18 years and older;

— availability of high-quality CT scans with non-
contrast, arterial, and venous phases;

— preserved vascular anatomy of the pancreato-
duodenal region.

Exclusion criteria:

— pronounced inflammatory changes in the CA
origin area (acute or chronic pancreatitis, peritonitis);

— oncological pathology where a tumor deforms,
displaces, or narrows the lumen of the CT or superior
mesenteric artery (SMA);

— prior surgical interventions in the CA area or upper
abdomen that altered vascular architecture;

— inadequate vascular contrast enhancement due to
technical reasons or individual patient characteristics;

— vascular changes precluding standard anato-
mical assessment (arteriovenous  malformations,
thrombosis);

— atherosclerotic changes (plaques, calcifications)
at the CA orifice or within the CA and SMA.

A total of 44 patients were excluded. The most
common reason for exclusion was significant oncolo-
gical pathology (18 patients). Other reasons included
inflammatory changes (16 cases), postoperative chan-
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BMpakeHi 3ananbHi 3miHn y gingHui YC, B 6 — HasiBHICTb
nicnsonepauinHnux 3MiH CYAMHHOI apXiTEKTOHIKM BEPXHiX
BigAiNiB YepeBHOI NOPOXHUHN, 2 BUNAAKU CYOUHHUX aHO-
Manin ym ManbgopMauin Ta 2 — HasiBHICTb BUPaXEHUX
aTepoCKNepoTUYHUX 3MiH Y AinsHUi YepeBHoOro ctoBbypa.
TakMM 4YMHOM [0 [JOChigKeHHst Oyno BKMHOYEHO
256 KT aHriorpadoii. CepeaHin Bik nNauieHTIB CTaHO-
BB 63,4 (+ 12,1) pokiB (28-88 pokis). 3a posnoginom
3a cratTio 108 (42,2%) yonosikis Ta 148 (57,8%) XiHOK.

MeToAMKa Bisyaaisauii

Komm’toTepHy Tomorpadito BUKOHYBanu Ha MynbTu-
cnipanbHMx Komm'loTepHux Tomorpadax Toshiba Aqu-
ilion 64 Ta Philips Brilliance 64, kinbkicTb 3pisie — 64,
ToBLMHa 3pi3y 0,51 mm.

lMapamempu ckaHy8aHHS:

— KOHdpirypauisa gatuuka — 64x0,5 mv;

— Hanpyra Ha Tpy6ui 120 kBn;

— cTpyMm TpybOkn 120-170 MAC (3 aBTOMATUYHOK MO-
aynsuieto osn);

— Kpok (pitch) getekTopa 1,3-1,5;

— yac obepTaHHsa 300-500 mc;

— ToBLMHa 3pi3y 0,51 mm;

— iHTepBan pekoHcTpykuii: 0,5-0,8 MM ana ontu-
MarnbHoi 6araTonnoLwMHHOT PEKOHCTPYKLT.

[ocnigXeHHst N(poBOAMNN B CTaHAAPTHOMY NMOMNOXEHHi
nauieHTa nexayu Ha CrnuHi 3 NigHATMMU Hag ronoBoto
pykamu, Ha 3aTpyMLi OUXaHHS Mig Yac rmubokoro BAWXY.
Mepen noyaTkOM cKaHyBaHHS nNalieHTam pekoMeHay-
Banu yTpMMyBaTUCS Big NpuUnomMy ki He MeHLe 6 rogunH.
Boaa sik opanbHUI KOHTPACT 3acToCOByBanach y Cenek-
TUMBHUWX BMNagkax Ans Bidyanisauii LWiyHka Ta KULWeYHnKa,
LLIO He Mano BNNUBY Ha BidyanisaLilo CyauH.

[ns BBeOeHHsI KOHTpacTa BMKOPUCTOBYBanu BHYT-
piluHbOBEHHY KaHtonio 18G—20G, KoHTpacT BBOAWUMU
y BEHy MNiKTbOBOI SIMKM 32 [OMOMOrol aBTOMaTUYHOrO
iHdpy3omaTy Medrad Stellant CT Injection System.

JocnigXeHHst npoBoAWnM 3a CTaH4apPTU30BaHMM MPo-
TOKONOM He3anexHo Big mogeni ckaHepa. OG’eM KOHT-
pacTHOI pevYoBWHM pO3paxoByBaBCs  iHAMBIAYanbHO
3 ypaxyBaHHsIM Macu Tina naudieHta Ta CTaHOBMB Y ce-
peoHeomy 1,0-1,5 mn/kr (3aransHuii 06’em 80—120 mn).
Bynn 3actocoBaHi MOOOBMICHI KOHTPACTHi peyoBUHU
(norekcon, Tomorekcon) B KoHueHTpauii 350 wmr/mn.
LLBnakicte BBeaeHHs ctaHoBuna 3—-5 mn/c, nicns 4oro
BMKOHYyBanu 6Gontoc disionoriyHoro pos3ynHy B o6’emi
30-40 mn 3 aHanori4yHoKw LWBMAKICTIO ANA onTumisauii
OONIOCHOT XapakTEPUCTUKM Ta 3MEHLUEHHs1 apTedakTiB
Yy BEPXHI NOPOXHUCTIN BeHi. TalMiHr a3 KOHTpacTy-
BaHHS 3AICHIOBANM 3 BUKOPUCTAHHSM aBTOMAaTU4YHOIO
Gontoc-TpekiHry. [insHKy iHTepecy po3millyBanu y npo-
CBITi YepeBHOI aopTn abo 4YepeBHOro CToBOypa Ha piBHI
noro BigxomkeHHs. [lopir akTmBauii ckaHyBaHHS BCTa-
HoBntoBanu Ha pieHi 120—150 oamHuupb XayHcodinga (HU).

AHanigyBanacb fJinsiHka Big KynoniB Aiacparmu
0o piBHs Gidypkauii yepeBHOi aopTu 3 0OOB’SI3KOBUM
BKIMIOYEHHAM YCiX MarictpanbHUX apTepin Ta BEH Bepx-
HbOro MOBEPXY YEPEBHOT MOPOXKHUHW.

BukoHyeanu maki gha3u ckaHy8aHHS:

1. HatusHa cbasa.

2. AprtepianbHa asa: noYaToK CkaHyBaHHs 6e3
3aTPUMKM  MicNs  [AOCSArHEHHS1 3aJaHoro MoporoBoro
3HaYeHHs, Lo 3abe3nedyBarno onTuMarnbHy BidyanisaLiio
YepeBHOro cToBbypa, BepxHbOI OpwxoBOi apTepii,
rinok naHkpeaToayo4eHanbLHOro apTtepianbHOro kona,
NneviHKOBNX apTepin.

ges (6 cases), vascular malformations (2 cases), and
severe atherosclerosis (2 cases).

Thus, 256 CT angiographies were included. The mean
age was 63.4 £ 12.1 years (range 28-88). The sex distri-
bution was 108 (42.2%) males and 148 (57.8%) females.

Imaging Methodology
Computed tomography was performed using To-
shiba Aquilion 64 and Philips Brilliance 64 multi-slice
scanners (64 slices, slice thickness 0.5-1 mm).

Scanning parameters:

— detector configuration: 64x0.5 mm;

— tube voltage: 120 kVp;

— tube current: 120-170 mAs (with automatic dose
modulation);

— pitch: 1.3-1.5;

— rotation time: 300-500 ms;

— reconstruction interval: 0.5-0.8 mm.

Patients were scanned in the supine position with
arms raised, during breath-holding at deep inspiration.
Patients fasted for at least 6 hours before the scan.
Water was used as oral contrast in selected cases for
gastric and bowel visualization, which did not affect
vascular imaging.

Contrast was administered via an 18G-20G intr-
avenous cannula in the antecubital vein using a Medrad
Stellant CT Injection System. The protocol was stan-
dardized: contrast volume (iohexol or tomohexol,
350 mg/ml) was calculated at 1.0-1.5 mil/kg (total
80-120 ml). The injection rate was 3-5 ml/s, followed
by a 30—40 ml saline bolus at the same rate.

Phase timing used automatic bolus tracking with
the region of interest in the abdominal aorta or CT origin.
The activation threshold was 120-150 Hounsfield units.
The scanned area extended from the diaphragmatic
domes to the aortic bifurcation.

Phases:

1. Native phase: Assessment of calcifications and
baseline tissue intensity.

2. Arterial phase: Visualization of the CA, SMA,
pancreatoduodenal arcades, and hepatic arteries.

3. Venous phase: Re-evaluation of vessels for better
visualization of internal walls and precise stenosis
grading.
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3. BeHos3Ha (pasa: nmovaToK CKaHyBaHHA MpuU OOCAr-
HEHHsI MOPOroBOr0 3HAYEHHS1 IHTEHCUBHOCTI KOHTPaCTy
Y BOPITHIN BeHi.

BaranbHa edekTnBHa [o03a ONPOMIHEHHSI CTaHOBW-
na 5-15 m3B Ha ogHe AOCNIMKEHHS.

OTpuMaHi 300paXeHHst aHanisyBanu 3 BUKOpPUCTaH-
HsiM GaraTonnoLMHHOT PEKOHCTPYKLIT B akcianbHin, ca-
riTanbHin, PpoHTanbHIA Ta Kocux nnowmHax. Npoekuii
MaKCUManbHOT iIHTEHCMBHOCTI 3aCTOCOBYBanu Ansi OLiHKK
6e3nepepBHOCTI CYAMHHMX TNOK Ta iX po3TallyBaHHS.
TpUBUMIPHY  PEKOHCTPYKLiIO  BUMKOPUCTOBYBanu  Ansi
NpOCTOPOBOI BidyanisaLii BapiaHTHOI aHaTOMil.

Y HatumBHIN ¢asi ouiHoBanacb HasABHICTb KanbLu-
ikaTiB y CTiHKax JocnigxysaHux cyauH. BusHavanacb
6a3oBa iHTEHCMBHICTb OTOYYO4MX TKaHWH. B apTepianbHy
a3y npoBoamMnack OCHOBHa OLiHKa 0cOBrMBOCTEN KPOBO-
nocTayaHHsi B CUCTEMi YepeBHOro cToBOypa Ta MOXnu-
BUX KonaTepanbHUX LWnaxiB, BMMIpIOBaHHA Mopdorno-
rYHMX O3HaK cyauH. Y BEeHO3Hy pa3y MOBTOPHO OLiHIO-
Banu CyaouHW i3 3anukamu KOHTpacTy Ans Kpaioi
Bidyanisauii BHYTPIWHIX CTiIHOK apTepii Ta peTenbHOl
OL|iHKM CTYMNEHS CTEHO3Y.

OuiHka apTepiaAbHOI AHATOMII

YyepeBHOro cToB6ypa

Mig yac aHanisy apTepin YepeBHOro cToBOypa Hamu
BM3HaYanuce:

— ToBLWMHA MI3;

— HasiBHiCTb raykonoaibHoi gedopmauii B AinsHUi
MicLia BiXOOKEHHS1 YepeBHOro cToBbypa Big aopTy;

— notoBweHHA YC npokcuMarnbHilwe Ta gucTtanbHiwe
MicLS CTEeHOo3y;

— BiACTaHb BiA aopTM [0 TOYKM MaKCUManbHOro
3BY)XEHHSI MPOCBITY CYAMHW;

— CTyniHb 3BY)XEHHS1 YepeBHOro crtoBOypa 3a cniB-
BiOHOLWEHHSIM NroL, MONepeYyHoro nepepisy CyavHu
B AinaHui ycta YC Ta y ToYli HakbinbLIOro 3BYXXEHHS;

— NPOTSPKHICTb QiNsSIHKM CTEHO3Y YepeBHOro cToBOypa;

— CTyniHb PO3BUTKY KonaTeparbHUX LUMsXiB KPOBO-
nocrtadaHHa nediHku, [AMK, 3, cenesiHku, LwWnyHKa.
TOBLUMHY CyaMH NaHKpeaToayodeHarnbHUX apkag,.

BusiBneHi peHtreHorpadiyHi nposisu CMIO3 6yno
TakoX KnacudgikoBaHO BUKOPWUCTOBYIOUM KpUTEpPIl CTy-
neHs cteHo3y 3a Sugae (2012). bepyuu oo yBaru Bupa-
EHICTb CTEHO3Y, MOro NPOTSXKHICTb, BiACTaHb Big aopTw,
CTYNiHb PO3BUTKY KomnaTeparnbHUX CyauH 3a [aHOoH
knacudikauieto MoXxHa BU3Ha4YMTU HeoOXigHICTb npoBse-
neHHa pgekomnpecii MO3 uu pesackynapwusauii UC
y NauieHTiB, SKMM nnaHyeTbcs BUkoHaHHaA MOP [15].

CratuctnyHy obpobKy gaHuX 34iACHIOBanM 3 BUKO-
pucTaHHsAAM 6a30BUX IHCTPYMEHTIB OMUCOBOI CTATUCTUKU
(cepeoHe 3HaueHHs, CepefHE BiOXWMEHHs, 4YacTtoTa
o3Hak). PospaxyHkn nposoaunu B Microsoft Excel.
KinbkicHi 3MiHM nogaBanu y BWUMMA4i cepegHbOro 3Ha-
YeHHs £ cTaHOapTHE BiOXUNEHHS, AKiCHI y BiACOTKax.

PE3YALTATU

Papionoriyni  o3Hakm CMO3 ©6yno  BusiBNeHO
y 4 (1,56%) naujeHTiB. KnacuyHa o3Haka «radka» cro-
cTepiranacb y 3 nauieHTiB, Togi sk J-nogibHa pedop-
mauis 6yna BusBneHa y 1 Bunagky.

3a cTyneHem 3ByxeHHsi npocgiTy YC y Bcix Bunagkax
crnocrepiraBcst BUpaxeHuin cteHos >60%.

The total effective radiation dose was 5-15 mSv per
study. Images were analyzed using multiplanar recon-
structions (axial, sagittal, frontal, and oblique), maximum
intensity projections (MIP), and 3D reconstructions.

Celiac artery assessment

During the analysis, the following parameters were
determined:

— MAL thickness;

— presence of «hook-like» deformity at the CT origin;

— CT thickening proximal and distal to the stenosis;

— distance from the aorta to the point of maximal
narrowing;

— stenosis grade based on the cross-sectional area
ratio (orifice vs. maximal narrowing);

— stenosis length;

— degree of collateral circulation (liver, duodenum,
pancreas, spleen, stomach) and pancreatoduodenal
arcade thickness.

MALS manifestations were classified using the
Sugae criteria (2012) [15]. This classification helps
determine the necessity of MAL decompression or CA
revascularization in patients scheduled for PDD.

Statistical analysis was performed using Microsoft
Excel (mean £ SD, frequencies).

RESULTS

Radiological signs of MALS were identified in
4 (1.56%) patients. The classic «hook sign» was observed
in 3 patients, while J-shaped deformity was found in
1 case. Severe stenosis (>60%) was present in all cases.

According to the Sugae classification (2012), two
cases were classified as Type C and two as Type B.
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Cepea BUSIBNEHMX HaMW PEHTTEHOMOrYHMX MpPOosi-
BiB CM3, y ABOX BUMNagkax BM3Ha4vanoch 3ByxeHHs YC
Tuny C BignosigHO Jo0 knacudikauii CTyneHs cTeHo3y
3a Sugae (2012), B iHWKNX OBOX BuUMagkax BuU3HAYaBCsl
TUN cTeHosy B.

[JeTanbHiwe npo koxeH Bunagok CMA3:

Bunaaok Ne 1

Yonosik 49 pokiB, acTeHiuHoi Tinobynosu. MNpu aHa-
nisi KT HasiBHa TunoBa pgedopmauis YC i3 o3Hakor
«radyka» (puc. 1). BUsBNeHoO TSHXKWIA CTEHO3 YepeBHOro
cToBbypa 94% (3a nnoweto). MNpOTsAXKHICTE QiNSHKN CTe-
Ho3dy YC craHoBuna 11 mm. Wo Bignosigae tuny C 3a
Knacudikauieto cTyneHs cteHosy 3a Sugae (2012). Bia-
cTaHb Big ycta YC g0 TOYKM MaKCMMAarnbHOrO 3BYXEHHSI
13 mm. Tpwn LbOMY aopTO-YEPEBHUI KYT CTaHOBUTL 57°.

Case No. 1

A 49-year-old male with an asthenic build. CT
analysis revealed typical CA deformity with a «hook
sign» (Fig. 1). Severe celiac artery stenosis (94% by area)
was identified. The length of the stenotic segment
was 11 mm, corresponding to Sugae Type C. The dis-
tance from the CT orifice to the maximal narrowing
was 13 mm, with an aorto-celiac angle of 57°.

Puc. 1. ledbopmalis Ta 3By>KEHHS1 YepeBHOro cToBbypa 3a TUNOM «radka:
1-4C, 2-BBA, 3 — AopTta, 4 — finsiHKka CTeHO3y YepeBHOro cToBbypa
Fig. 1. «<Hook» deformaiton and stenosis of the celiac artery:
1-CA, 2-SMA, 3 —Aorta, 4 — Stenotic part of the celiac artery

ToBwuHa M[O3 craHoBuTb 5,6 MMm. [lpuBepTaroTb
yBary po3BVHEHi konaTeparnbHi CyaMHW. A came noToB-
LeHwui cninbHuiA ctoBbyp HIMAA i nepLuoi TOHKOKMLLKOBOT
aptepii (MTA) po 5,6 mm, poswupena HMOA o 4,2 mm
Ta 3HA4YHO PO3LIMPEHi NEepedHIo Ta 3afdHI0 NaHKpearo-
AyoAeHanbHi apkagu (NepedHs HWXHA naHKpeaToayo-
AenanbHa aptepia (MHIMOA), 3agHA HWXHA naHKpeaTo-
AyopeHanbHa aptepia (3HMAA)) oo 4,1 mm (puc. 2).
Mpn usomy MTA He Gyna poswupeHa, Ta mana fgia-
metp 1,8 mm. Okpim uporo HasiBHa poswmpena A,
fdiameTtpom 4,7 mm. (puc. 3).

Puc. 2. Po3wmpeHi naHkpeaTogyoAeHarnbHi apkaau:
1-TMHMNAA, 2 - 3HMNOA
Fig. 2. Dilated pancreaticoduodenal arcades:
1-AIPDA, 2 - PIPDA

Takox Bi3yanisyeTbCs JofaTkoBa rinka Big knyboso-
060oa0Boi apTepii Ao roniBkv NiALLNYHKOBOI 3anoau (puc. 4).

MAL thickness was 5.6 mm . Prominent collateral
circulation was noted: a common trunk of the IPDA
and the FJA thickened to 5.6 mm, the IPDA dilated
to 4.2 mm, and significantly expanded anterior and
posterior pancreatoduodenal arcades (anterior inferior
pancreatoduodenal artery (AIPDA), posterior inferior
pancreatoduodenal artery (PIPDA)) reaching 4.1 mm
(Fig. 2). Notably, the FJA was not dilated (1.8 mm).
The GDA was dilated to 4.7 mm (Fig. 3).

Puc. 3. Po3swunpeHa ractpogyoneHansHa aptepis:
1-1NA,2-TNA, 3-3MNA, 4 -TOA
Fig. 3. Dilated gastroduodenal artery:
1-LHA, 2 -RHA, 3-CHA, 4- GDA

An additional branch from the ileocolic artery to the
pancreatic head was also visualized (Fig 4).
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Puc. 4. [JonaTtkoBa rinka Big kny6oBo-06040B0oI apTepii 4o roniskv NiaLwnyHKOBOI 3ano3u:
1 - BBA, 2 — Kny6oBo-o6oa0Ba apTepisi, 3 — [logaTkoBa apTepianbHa rinka Ao rofiskv MigLumyHKOBOI 3anosu
Fig. 4. Additional arterial branch from ileocolic artery to the pancreatic head:
1 — Superior mesenteric artery, 2 — lleocolic artery, 3 — Additional arterial branch from ileocolic artery to the pancreatic head

Bunaaok Ne 2

Kinka 67 pokis. lNpoxognna o6CTexXeHHa 3 NpuBOAY
nigo3py Ha HOBOYTBOPEHHS roNiBKY NiALLMYHKOBOI 3amno3u.

AHanizytoun KT BUSIBNEHO 3BYXEHHSI YEpPEBHOro
ctoBOypa, cTyniHb cTeHosy 73,5% 3a nnoweto (puc. 5).
[oBxuHa ginsHku cteHosy 5,9 mm. Bigctanb Big ycta UC
00 makcumanbHoro 3ByxeHHsa 11,6 mm. Lo Bignosigae
TMny B 3a knacudikadieto cTyneHs cTeHosy 3a Sugae
(2012). Y paHomy BunagKy O3HaKa «radka» BiACYTHS,
a aopTo-YepeBHUI KyT cknagae 37°.

ToBwwmHa M3 ctaHoBUTL 3,1 MMm.

Case No. 2

A 67-year-old female underwent examination for
suspected pancreatic head neoplasm.

CT analysis revealed narrowing of the CA witha 73.5%
stenosis by area (Fig. 5). The length of the stenotic seg-
ment was 5.9 mm. The distance from the CA orifice to
the point of maximal narrowing was 11.6 mm, which cor-
responds to Type B according to the Sugae (2012) classi-
fication of stenosis grade. In this case, the «hook sign»
was absent, and the aorto-celiac angle measured 37°.

The thickness of the MAL was 3.1 mm.

Puc. 5. CteHo3 B caritanbHin nnowwHi: 1 — Aoprta, 2 — YC, 3 — BBA
Fig. 5. Celiac artery stenosis in sagital plane: 1 — Aorta, 2 — CA, 3 - SMA

BusasneHo poswwupeHy go 3,6 MM B AiameTpi, 3BU-
PO3WNPEHHA [0

Bucty 3HIMOA, Takox HasBHe

4,4 mm HIMOA (puc. 6).

A tortuous posterior superior pancreatoduodenal
artery, dilated to 3.6 mm in diameter, was identified;
additionally, there was dilation of the inferior pancreato-
duodenal artery up to 4.4 mm (Fig. 6).

Puc. 6. KonatepanbHi cyavHun Ta aHeBpM3Ma HUXKHBOT NaHKpeaToayodeHarnbHoi apTepii:
1-BBA, 2 — HMAOA, 3 — AHeBpu3ama 6Gicbypkauii HINOA
Fig. 6. Collateral vessels, inferior pancreatoduodenal artery aneurysm:
1—-SMA, 2 — IPDA, 3 — Aneurysm at the bifurcation of the IPDA
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OcobnuBy yBary npuBepTae MillkonogioHa aHeBpU3-
Ma Micus 6Gidpypkauii HMOA posmipom 13,6x7,2 Mm
(puc. 6, 7, 8). AHeBpM3Ma Mae YiTKi KOHTYpW, OKpyriy
hopMy, 3aMOBHEHHS KOHTPAcTOM MOBHE, O3HAaKW TPOM-
603y BigcyTHi. PosTawlyBaHHA — gucTanbHa 4YacTuHa
HIMOA. OuctanbHiwe aHeBpu3MKU BiaXoaATb PO3LUMPEHI
3HMNOA Ta MHMZA.

Puc. 7. AHeBpuama Gidpypkaduii
HDKHBOI MaHKpeaToayoneHanbHoi apTepii — 1
Fig. 7. Aneurysm at the bifurcation
of the inferior pancreatoduodenal artery —1

Bunaaok Ne 3

Yonosik 50 pokis. MNpu gocnigxeHHi KT y gaHomy
Bunagky YC mae niBoGiyHe BioxogxeHHs (puc. 9).
Y naHomy KT o3Haka «radkay BigcyTHs, ane YC pisko Bia-
XUNeHun JoHM3y nig Kytom 76°. beanocepeaHbo B MicLi
BIOXOMKEHHA BUSBMEHO 3HAYHE 3BYXEHHS 4YepeBHOro
cToBbypa, sike npy BUMiptoBaHHi ctaHoBUTbL 81% (puc. 10).
MpoTsaxHicTb AinsHkn cteHosy 10,4 mm. Lle Bignosinae
Tvny C 3a knacudikauielo CTyneHs CTeHo3y 3a Sugae
(2012). BigctaHb Big ycta YC [0 HanbinbLIOro 3BYXXeHHS
CcTaHoBUTb 7,2 MM. [lpn UbOMY aopTo-Y4epeBHUWN KyT
CTaHOBUTb 59°.

Of particular note was a saccular aneurysm at the
bifurcation of the IPDA, measuring 13.6x7.2 mm

(Fig. 6, 7, 8). The aneurysm exhibited well-defined
margins and a rounded shape, with complete contrast
enhancement and no signs of thrombosis. It was located
in the distal portion of the IPDA. Distal to the aneurysm,
dilated posterior and anterior inferior pancreatoduo-
denal arteries were observed.

Puc. 8. Anespuama Gidpypkauii HINOA B 3-D pekoHCTpyKLii:
1 — AHeBpusama, 2 — BBA, 3 — HIMAA
Fig. 8. Aneurysm at the bifurcation of the IPDA,
3-D reconstruction: 1 — Aneurysm , 2 — SMA, 3 — IPDA

Case No. 3

A 50-year-old male. CT imaging in this case revealed
a left-sided origin of the CA (Fig. 9). Although the
«hook sign» was absent, the CT was sharply deflected
downward at an angle of 76°. Significant narrowing
of the celiac artery was identified immediately at its origin,
measuring 81% (Fig. 10). The length of the stenotic
segment was 10.4 mm, which corresponds to Type C
according to the Sugae (2012) classification of stenosis
grade. The distance from the CA orifice to the point
of maximal narrowing was 7.2 mm, with an aorto-celiac
angle of 59°.

Puc. 9. ®poHTanbHa NpoekLisi CTeHO3 YepeBHOro cToBbypa
Fig. 9. Frontal plane image of celiac artery stenosis

ToBwmHa MO3 6nm3bko 5,7 mm. KonatepanbHi cy-
OWHM  po3wupeHi  Haibinbwe notoBweHa HMOA
0o 4,8 mm B giameTtpi, Ta SIK HAcnigoK 3Ha4YHO PO3LUM-
peHi nepedHs Ta 3agHA HWXHI MaHKpeaToayo4eHarbHi
apkagu go 3,3 mm i 3,5 mm BignosigHo (puc. 11). Takox
nomipHo po3wwupeHa I'AA o 3,7 mm. (puc. 12).

OkpiM UbOro HasiBHe BUpa)keHe po3wnpeHHs YC
Ha AinsHUi aucTanbHiwe cteHosy (9,2 MM) y NOpiBHSAHHI
3 NpoKcuMarnbHot YactuHow YC (4,6 mm).

Puc. 10. CaritanbHa npoekLisi CTeHO3y YepeBHOro cToBbypa
Fig. 10. Celiac artery stenosis in sagital plane

The thickness of the MAL was approximately 5.7 mm.
The IPDA showed the most significant thickening,
reaching 4.8 mm in diameter; as a result, the anterior
and posterior inferior pancreatoduodenal arcades were
significantly dilated to 3.3 mm and 3.5 mm, respec-
tively (Fig. 11). The gastroduodenal artery (GDA) was
also moderately dilated to 3.7 mm (Fig. 12).

Additionally, there was pronounced post-stenotic
dilatation of the CT (9.2 mm) compared to its proximal
segment (4.6 mm).
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Puc. 11. Po3wupeHi naHkpeaTogyofeHanbHi apkagu:
1-BBA, 2-HMNOA, 3 -TMNHMAOA, 4 — 3HMNOA
Fig. 11. Dilated pancreatoduodenal arcades:

1-SMA, 2 - IPDA, 3 -AIPDA, 4 — PIPDA

Bunaaok Ne 4

Yonosik 43 pokn. Ha KT yepeBHuin ctoBbyp aedop-
MOBaHuUi, 3a 5,1 MM Big yCTA — fiNsHKa CTEHO3Y OOBXU-
Hoto 6,5 MM, MakcumanbHe 3ByxeHHs1 68,3% 3a nnoyeto
(puc. 13), wo Bignosigae Tvny B 3a knacudikauieto
cTyneHs cteHody no Sugae (2012). OsHaka «radka»
BiACyTHS, ane HasiBHa «J» gedopmadia YC. Mpu ubomy
aopTO-4YepEBHUIN KyT CTAHOBUTL 22°.

ToBwwmHa M3 ctaHoBUTL 5,7 MM.

Puc. 12. Po3wunpeHa ractpoayodeHanbHa apTepis:
1-1NMNA, 2-TMNA, 3-THA, 4 - 3MMA,

5 — nepenHs BepxHS NaHkpeaToAyofeHanbHa apTepisi
Fig. 12. Dilated gastroduodenal artery:
1-LHA, 2 -RHA, 3-GDA, 4 — CHA,

5 — anterior superior pancreatoduodenal artery

Case No. 4
A 43-year-old male. On CT, the CA is deformed;
a stenotic segment 6.5 mm in length is located 5.1 mm
from the orifice, with maximal narrowing of 68.3% by area
(Fig. 13), which corresponds to Type B according to the
Sugae (2012) classification of stenosis grade. While
the «hook sign» is absent, a «J-shaped» deformity of the
CT is observed. The aorto-celiac angle measures 22°.
The thickness of the MAL is 5.7 mm.

Puc. 13. CteHo3 yepeBHoro ctoBbypa: 1 —4C, 2 — JIWA, 3 — AopTa, 4 — BBA
Fig. 13. Celiac artery stenosis: 1 — CA, 2 - LGA, 3 —Aorta, 4 - SMA

KonatepanbHi CyAnMHW 3Ha4yHO po3lumpeHi. BuseneHo
poswwupery HMOA po 5,0 mm B pgiametpi (puc. 14),
Ta AK HacnigoK 3Ha4YHO PO3LIMPEHi NepefHsa Ta 3afHs
HWKHI NaHKkpeaToAayodeHanbHi apkagn Ao 5,2 wmwm.
Takox poswwupeHa MAA go 5,3 mm (puc. 15).

Puc. 14. PoswnpeHa HWXHS naHkpeaToaypoAeHansHa apTepis:
1-HNAA 2 -NTA
Fig. 14. Dilated inferior pancreatoduodenal artery:
1-1PDA, 2-FJA

Collateral vessels are significantly dilated. An IPDA
dilated to 5.0 mm in diameter was identified (Fig. 14),
consequently, the anterior and posterior inferior pan-
creatoduodenal arcades are significantly expanded
to 5.2 mm. The GDA is also dilated to 5.3 mm (Fig. 15).

5.3 mm

Puc. 15. PoswupeHa ractpopgyoaeHarnbHa apTtepis:
1- IliBa neviHKoBa apTepis, 2 — 3aranba neviHkosa aptepis, 3 — [TA
Fig. 15. Dilated gastroduodenal artery:
1 — Left hepatic artery, 2 — Common hepatic artery, 3 — GDA
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OkpiM LbOro B JaHOMYy BUMAAKy MNPUCYTHS 3HaA4HO
po3wmpeHa gop3anbHa naHkpeaTuyHa aptepia (OMA),
ToBLWMHOW 5,2 Mm (puc. 16). ApTepianbHuii cToBOYp
BiOXoOAMTb Bif4 BeHTpanbHOi noBepxHi BBA, ogpasy x
nicna BiOXOOXKEHHS pi3KO noBepTae B KpaHianbHOMY
HanpsIMKy, e po34BOOYMCL Biggae rinku o Tina
NigLWNyHKOBOI 3amno3un, Ta Yy HanpsMKy A0 BOPIT NevdiHKu
(puc. 17), pBe ocTaHHA 3nUBaETbCH i3 Xonegoxeanb-
Hoto rinkoto Big MIMA.

Puc. 16. Po3wmpeHa AMA:
1 —Tinka go BopiT neviHku , 2 — lnka go Tina N3
Fig. 16. Dilated DPA:
1 — Hepatic hilum branch, 2 — Pancreatic body branch

OBrOBOPEHHSA

CuHOpPOM MefiaHHOI AyronodibHoi 3B’A3kM — Le Ha-
CnigoK 30BHILLUHBOTO CTUCHEHHSA YepeBHOro CcToBOypa
3B’A3k0l0 Aiacpparmu. BuHuKae 4epe3 HeBiOnoBigHICTb
Micus BiaxomkeHHa YC Ta poaTawyBaHHSA 3B'si3KM fJia-
dparmu [5], WO BNNMBaAE Ha KPOBOMOCTAYaHHA MEYiHKW,
wnyHka, OMK, nigwnyHKoBoi 3ano3u Ta cenesiHku.

HaHi nitepatypn wopo nowwupeHocti CMAO3 Bapito-
I0TbCS B LUMPOKMX Mexax. B 3arambHii nonynsauii cuH-
apowm 3yctpivaeTees y 4—20% Ta 'y 7,5% cepepn nauieHTis,
SKUM  MpoBOAMIIAcb MaHKpeatodyodeHanbHa pesek-
uis [16, 17]. PagionoriyHi 03Haknm CTUCHEHHS Y€PEBHOMO
ctoBOypa HasiBHi y 10-24% nauieHTiB 3a BiACYTHOCTI
XOAHUX XapaKTepHWX cuMnToMmiB [7]. Y xodi CekuinHuX
[ocCrigXeHb BCTAHOBMIEHO 4aCTOTY 30BHILLHBOI KOMMpe-
cii YUC megiaHHo ayronodibHow 3B'a3koto y 33,7% BuU-
nagkie [18]. JaHi WOAO KiNbKOCTI NauieHTIB 3 MOBHUM
CTUCHEHHSIM YepeBHOro ctoBbypa OyronoibHow 3B’A3-
KOl fiadparmu B niTepatypi Mamxke He BUCBITIIIOIOTLCA.
B ogHOoMy gocnigXeHHi BKasytoTb Ha HasiBHICTb 3HAYHOrO
3By>eHHs1 npocity UC y 7,3% 6e3cMMnTOMHMX naui-
€HTIB, SIKUM BWKOHyBanacb aHriorpadis. llpu ubomy
B 31% nauieHTiB 3 Ui€i rpynn okniosig Byna MoBHOK
abo maibke NoBHOK. Ha xanb He MOXHa BU3HAYNUTK SIK
YacTo noBHa OkNto3ia byna cnpuunHeHa M3, ockinbku
He MpOBOAUBCS aHani3 eTionorii KPUTUYHOI OKMHO3ii
cTeHosy [19].

Llen piarHO3 BCTaHOBMIOKOTbL 3a3BMYal Ha nigcTasi
KT-aHriorpadpii. Hawe pgocnigkeHHs Mae Ha MeTi
BCTAQHOBMTU 4acCTOTy reMoguHamiyHO 3Haudyworo CMO3
Ta MOpPQONOriYHy XapakTepUCTMKY [AaHOI MaTonorii
y nauieHTiB.

MepernanyBwn 256 KT aHriorpachivi nauieHTtiB Bus-
Bunn 4 sunagkn CMA3, ue craHoBuTb 1,56% Big BMGIpKN,
LLIO HE3HAaYHO BiApPI3HAETLCS Bid AaHUX iHLWMX aBTOpIB, AKi
BkasytoTb Yactoty CMA3 Ha pisHi 3,4-7,3% [19, 20, 21].
[aHa BiAMIHHICTE y 4acTOTi BUSIBMEHHS MOXe OyTu

Additionally, a prominently dilated dorsal pan-
creatic artery, 5.2 mm in thickness, is present in this
case (Fig. 16). The arterial trunk originates from the
ventral surface of the SMA and, immediately after its
origin, turns sharply in a cranial direction, where it bifur-
cates giving off branches to the body of the pancreas
and one toward hepatic hilum (Fig. 17), where it merges
with a choledochal branch from the right hepatic artery.

Puc. 17. Po3wmpeHa 3BMBMCTA Tifika [0 BOPIT NEeYiHKM
Fig. 17. Dilated torturous hepatic hilum branch

DISCUSSION

Median arcuate ligament syndrome (MALS) results
from extrinsic compression of the CA by the diaphrag-
matic ligament. It arises due to a discrepancy between
the CA origin and the position of the diaphragmatic
ligament [5], which affects the blood supply to the liver,
stomach, duodenum, pancreas, and spleen.

Literature data regarding the prevalence of MALS
vary widely. In the general population, the syndrome
is encountered in 4-20% of individuals and in 7.5% of
patients undergoing pancreatoduodenectomy [16, 17].
Radiological signs of CA compression are present
in 10-24% of patients in the absence of any charac-
teristic symptoms [7]. Autopsy studies have established
the incidence of extrinsic CA compression by the median
arcuate ligament at 33.7% of cases [18]. Data regarding
the number of patients with complete CA compression
by the arcuate ligament of the diaphragm are sparse
in the literature. One study reported significant CA
lumen narrowing in 7.3% of asymptomatic patients
undergoing angiography; notably, in 31% of patients
within this group, the occlusion was complete or near-
complete. Unfortunately, it is not possible to determine
how often complete occlusion was caused by the MAL,
as an analysis of the etiology of critical occlusion or
stenosis was not performed [19].

Since this diagnosis is typically established based
on CT angiography, our study aims to determine the
incidence of hemodynamically significant MALS and
the morphological characteristics of this pathology
in patients.

Upon reviewing 256 CT angiographies, we identified
4 cases of MALS, representing 1.56% of the cohort,
which differs slightly from the data of other authors
who report a MALS incidence of 3.4-7.3% [19, 20, 21].
This discrepancy in the detection rate may be attributed
to variations in MALS definitions and evaluation criteria.
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nos’sai3aHa 3 pisHuUeto y Bu3HadeHHi CMI3, kpuTepiamu
ouiHkn. B Hawin po6oti CMO3 Bu3HayanuM 3a Bupa-
XeHicTio cTteHody YUC Ta obupanu nauieHTiB nuwe
3 reMoAMHaMi4YHO 3Ha4YHMM CTEHO30M. TaKOX, OCKiNbKu
Halle [OCMiMKEeHHS Mae PETPOCMNEKTUBHUI XapakTep,
Anst Hboro 6yno BukopuctaHo KT nauieHTiB, sike BUKOHY-
Banocb 3a CTaHAapTHUM MPOTOKOSIOM i3 3aTPUMKOIO
OMXaHHA Ha BAOCI, WO MOXe MaTu BMMUB Ha KiNbKiCTb
BusiBNeHnx Bunagkis CMO3, agxe BigomMo WO Hawn-
GinblW BUpaxkeHUM cTucHeHHst UC cTae came nig yac
BMOMXY NaLjieHTa.

IcHye pOekinbka KOMMOHEHTIB po3BUTKY 60nboBOro
CUHAPOMY Y nauieHTiB 3i cteHo3oM YC. lweMiyHuin kom-
MOHEHT MOSICHIOE BUHUKHEHHS GOm0 3HWKEHHSIM KPOBO-
TOKY NiALUNYHKOBOI 3ar03n, CenesiHky Ta NPpOKCMMarbHOI
yactnum AMK. Xowa CMA3 cnpuunHae remoguHamiyHi
nopyweHHs B cuctemi YC [22].

HenporeHHWi A KOMNOHEHT po3BuTky 6onto npu CMA3
BMHUKAE Yepe3 CTUCHEHHS YepeBHoro raHrnito M3 6es-
nocepegHbo Hag YC, wo npusBoaMTb [0 noppas-
HEHHs1 HEPBOBUX BOIMOKOH, PO3BUTKY XPOHIYHOro abaomi-
HanbHOro 6omM Ta iHWKX LUYHKOBO-KMLLKOBUX MPOSIBIB,
Takux siK HyaoTa, diapes Ta iHwi [23].

Po3BuTOK KOnaTeparnsHOro kpoBoobiry Yepes cuctemy
naHkpeaTogyofdeHansHux apkag Ta [AMNA Binbyeaetbcs
BHacnigok perporpagHoro Toky kposi 3 BBA go MNdA [22].
Llen wmexaHi3aM [03BONSiE 4YacTKOBO KOMMEHCYBaTu
ilemito neyiHkn y BUMNagky BupaxeHoro cteHosy YC,
Ha KOPUCTb LIbOr0 rOBOPWTb TOWM (haKT, LU0 3HAYHa KiNb-
KiCTb MauieHTiB 3 pagionoriYyHMMM O3HaKaMm CTUCHEHHS
YC, He matoTb XogHux cumntomie CM3 [9, 24, 25].

B ycix BusBneHux sunagkax CMO3 6ynu po3LumpeHi
apTepii naHkpeaTogyodeHanbHWx apkag. [JaHa ocob-
NMBICTb MOXe YycknagHWTu nepebir onepaTMBHUX BTPY-
YaHb Y NaHKpeaTogyoAeHarnbHin 4inaHui. Tak, Hanpuknag,
nig 4ac nposegeHHs [MOP npu nepes’sasuyi DA Bu-
KMno4aeTbea GinbLUICTb LWNAXIB KonaTtepanbHOro KpoBo-
obiry, Wo MoXe npu3BOAUTM [0 KPUTMYHOI iemil
nediHkm [11, 26]. 3HauHO PO3LUMPEHi CYAMHN B NaHKpeaTo-
AyodeHarnbHin OinsHUi MOXYTb TakOX MaTu BMAMB Ha
nepebir onepatnBHMx BTpyYaHb Ha AK, nigwnyHkosii
3anosi, WnyHKy. BunagkoBe MOLIKOMKEHHSA CyaWH Be-
NUKOro fJiameTpa nig 4ac onepadii MoXe nNpu3BecTn
00 npodhy3HOI KpOBOTEYi Ta 3HaA4yHOi iHTpaonepauin-
HOT KpoBoBTpaTH [9].

Ocob6nvBoi  yBarn 3acnyroBye BUSIBMIEHUA Hamu
BMNAZoOK aHEBPU3MU HWKHBOI NaHKpeaToAyodeHarnb-
HOI apTepii Ha poHi kpuTM4HOro cteHosy YC (94%).

3rigHo 3 gaHvMK niTepatypu, NPUYUHOK NoHad no-
NOBVMHU BUMaJKIB aHEBPWU3M MaHKpeaToayoAeHanbHMX
apkag € cteHo3 YC, BUKNMKAHUIA aTepOCKIEPO30M 4K
CMIO3 [27]. NMaTodisionoriYyHnMn MexaHiam, LWo 40 Lboro
Npu3BOAUTL, MONsirae y nepeBaHTaXeHHi ApibHMX cyauH
BENUKMM 06’€eMOM KpoOBi, HeOoOXigHMM Ansi KPOoBOMOCTa-
YaHHSA MEeYiHKW, NOCTIMHUM TypOYNeHTHNUM MOTOKOM KpO-
Bi, SKUA MOLUKOMKYE iHTUMY apTepin, Ta sK Hacnigok,
NpuW3BO4UTbL A0 iX aHEBPU3MATUYHOIO PO3LUNPEHHS [28].

[aHa nartonoris Hece 3Ha4YHMIA OOO4ATKOBUA PU3MK
Ansi nauieHTa. Po3pvB aHeBpM3M Takoro TUMy He 3are-
XWTb Big iX po3mipy, BiobyBaeTbcsi y 50% nauieHTiB
Ta BMMarae HeBigKNagHOro XipypriyHOro 4um eHgo-
BackynsipHoro BTpy4daHHs [29, 30]. 3a BigCyTHOCTI
CBOEYACHOrO MiKyBaHHsl, CMEpPTHICTb ceped nNauieHTiB
3  pO3pPVMBOM  aHEBPU3MU  MaHKpPeaToayoAeHanbHMX
apkag ctaHoBuTb 20-50% [29].

In our study, MALS was defined by the severity of CA
stenosis, selecting only patients with hemodynami-
cally significant narrowing. Additionally, given the retro-
spective nature of our study, CT scans performed under
standard protocols with breath-holding during inspira-
tion were used. This may have influenced the number
of detected MALS cases, as it is well-established
that CA compression becomes most pronounced
during expiration.

There are several components to the development
of pain syndrome in patients with CA stenosis. The ische-
mic component attributes the pain to decreased blood
flow to the pancreas, spleen, and proximal duodenum.
Although MALS causes hemodynamic disturbances
in the celiac artery system [22].

The neurogenic component of pain in MALS arises
from the compression of the celiac ganglion by the
MAL directly above the CA, leading to nerve fiber
irritation and the development of chronic abdominal
pain and other gastrointestinal manifestations, such as
nausea and diarrhea [23].

The development of collateral circulation through
the pancreatoduodenal arcade system and the dorsal
pancreatic artery occurs due to retrograde blood flow
from the SMA to the GDA [22]. This mechanism partially
compensates for hepatic ischemia in cases of severe
CA stenosis, as evidenced by the fact that a significant
number of patients with radiological signs of CA compre-
ssion do not present any MALS symptoms [9, 24, 25].

In all identified MALS cases, the arteries of the
pancreatoduodenal arcades were dilated. This feature
can complicate surgical interventions in the pancreato-
duodenal region. For example, during pancreato-
duodenectomy, ligation of the GDA eliminates most
collateral pathways, which can lead to critical hepatic
ischemia [11, 26]. Significantly dilated vessels in the
pancreatoduodenal region may also affect surgeries
on the duodenum, pancreas, and stomach. Accidental
injury to these large-diameter vessels during surgery
can result in profuse hemorrhage and significant intra-
operative blood loss [9].

The case of an IPDA aneurysm identified against
the background of critical CA stenosis (94%) warrants
special attention. According to literature data, more than
half of all pancreatoduodenal arcade aneurysms are
caused by CA stenosis due to atherosclerosis or
MALS [27]. The pathophysiological mechanism leading
to this involves the overload of small-caliber vessels
with a high blood volume required for hepatic circu-
lation, as well as constant turbulent flow that damages
the arterial intima, consequently resulting in aneurys-
mal dilatation [28].

This pathology poses a significant additional risk
to the patient. Rupture of such aneurysms is independent
of their size, occurs in 50% of patients, and necessitates
urgent surgical or endovascular intervention [29, 30].
In the absence of timely treatment, the mortality rate
among patients with a ruptured pancreatoduodenal
arcade aneurysm ranges from 20% to 50% [29].

The presence of MALS in patients scheduled for
major upper abdominal surgeries requires the surgeon
to perform a thorough evaluation of the vascular
anatomy for signs of collateral circulation, the presence
and grade of CA stenosis, and pancreatoduodenal
arcade aneurysms. When performing pancreato-
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HasHicte CMA3 y nauieHTiB, kUM nnaHyeTbes
NPOBEdEHHST BENUKUX XipyprivHMX BTpyYaHHb Ha Bepx-
HbOMY MOBEPCi YepeBHOI MOPOXHUHW, BUMArae Bifg Xi-
pypra [OCKOHAaroro BWBYEHHSI CYOWHHOI aHaToMmii Ha
03HaKyM pO3BUTKY KoraTeparibHOro KpoBooOiry, Hasie-
HiCTb Ta CTyniHb cTteHo3dy YC, aHeBpuM3Mu naHkpearo-
AyofeHanbHUX apkag.

Mpu BukoHanHi MOP y nauieHTiB i3 remoguHamiyHO
3HayHuM cTeHo3om YC (>50%) notpibHO 6Gpatn Ao
yBaru, wWwo HasasHicTb CMO3 nigBuLlye pU3UK PO3BUTKY
KNiHIYHO 3HAYHMX YCKNaAHEeHb, TakuX SK iLeMis nediHku,
naHkpeaTtnyHa Hopuusa [31]. Kpim uboro y gaHoi rpynu
nauieHTiB crteHo3 YC moxe npusoautn Ao 306inb-
LUEHHS TpuBanocTi onepadii, 3pOCTaHHsA TepMiHy rocni-
Tanisauii [9]. Takox iHTpaonepauiiHO MOXe BWHWKHYTK
HeoOXxiagHICTb npoBecTu peBackynsipu3adito cyamH YC,
4n posciveHHsa M3, wo6b 3anobirtu po3BUTKY iLLIEMiIYHMX
ycknagHeHs [9, 10, 32].

O3Hakm CMAO3 TakoX BaXnNMBO BUSBNATA NpuU
nnaHyBaHHi OPTOTOMIYHOI TpaHCNNaHTawil NeyviHkK, agxe
HasiBHICTb Komnpecii YC y paHomy Bunagky Moxe
NpU3BECTM OO PO3BUTKY PaHHLOrO TPOMOO3y MeYiHKO-
BOI apTepil Ta iHWNX CyaUHHUX ycknaaHeHb [14, 33].

BUCHOBKMU

YacTtoTa pagionoriYyHnx O3Hak CUHAPOMY MefiaHHOI
ayronogibHoi 3B’'A3kM Yy BMNAAKoOBi BMOIpUi MauieHTiB
3a HaWuMKM gaHvMmn ctaHoBuTb 1,5%, Wo niaTBepaxye
ctaryc CMA3 sk pigkicHOi, ane KniHiYHO 3HauyLuol
naronorii. [py UbOMY Halli pe3ynbTaTh BiAPI3HATLCA
BiJ, OaHuX niTepaTypun, WMOBIPHO 4Yepe3 BU3HAYEHHA
HaMM BUKMIOYHO FEMOAMHAMIMHO 3HaYHMX cTeHosiB YC
IO BMHWKAKOTb BHACMILOK CTUCHEHHSI MediaHHOW Oyro-
noaibHoto 38’a3koto [33].

MynbeTcnipaneHa Komm'ioTepHa Tomorpadid 3 6a-
raTONMOLMUHHOK PEKOHCTPYKLIEID Ta MNPOEKLIE Mak-
CUMarnbHOI IHTEHCUBHOCTI € eqEKTUBHUM MEeToA0M
BusBneHHs CM[O3, wWo [O03BONMSIE He nulle BUSIBUTU
cTucHeHHss YC, a MW TOYHO OUIHMTM CTyMiHb BUpaxe-
HOCTi CTEHO03y, HasiBHICTb KonaTtepanbHOro KpoBoobiry
Ta WNOro xapaktepuctuku. Ha xanb faHa nartornoriga
MOXeE 3anuwatucb Mo3a YBarok PEHTrEeHONOoriB, SKi
pyTMHHO iHTepripeTytlotb KT. Came TOMy BMiHHSA
Xipypra Ha poonepauifiHoMy eTani camocCTiHO nepe-
msHytM KT T1a BusButn o3Hakm CMIO3 € kno4voBoio
YaCTUHOMO YCMiLLHOro NnepegonepauinHoro NnaHyBaHHs.

CvHppom MegiaHHOi gyronofibHoi 3B'si3kM € Xipyp-
riYyHo 3HadyLwwow ocobnueicTio kpoBoobiry. Ocobnueo
y nauieHTiB, SIKUM NNaHyeTbCA NPOBEAEHHS NaHKpeaTo-
AyoneHanbHoi pesekuii abo TpaHcnnaHTauii neviHku.
BusienenHHs CMO3 Ha goonepauiiHoMy eTani JO3BONsAe
eeKTMBHO CnnaHyBaTu OEKOMMPECi0 YEPEBHOIO CTOB-
Oypa, abo peBackynsipusauito Ans 3anobiraHHs pos-
BWTKY KIiHIYHO 3HAYHMX YCKNaaHEHb.
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duodenectomy in patients with hemodynamically signi-
ficant CA stenosis (>50%), it should be considered
that MALS increases the risk of clinically significant
complications, such as hepatic ischemia and pancreatic
fistula [31]. Furthermore, CA stenosis in this patient
group can lead to increased operative time and prolonged
hospitalization [9]. Intraoperatively, celiac artery revas-
cularization or MAL division may also be necessary
to prevent ischemic complications [9, 10, 32].

Identifying signs of MALS is also critical when
planning orthotopic liver transplantation, as CA compre-
ssion in these cases can lead to early hepatic artery
thrombosis and other vascular complications [14, 33].

CONCLUSIONS

According to our data, the incidence of radiological
signs of median arcuate ligament syndrome in a ran-
dom cohort of patients is 1.5%, confirming the status
of MALS as a rare but clinically significant pathology.
Furthermore, our results differ from literature data [33],
likely due to our focus on exclusively hemodynamically
significant CA stenoses resulting from median arcuate
ligament compression.

Multidetector computed tomography (MDCT) with
multiplanar reconstruction and maximum intensity pro-
jection is an effective method for MALS detection,
allowing not only for the identification of CA compression
but also for the precise assessment of stenosis severity,
the presence of collateral circulation, and its charac-
teristics. Unfortunately, this pathology may currently be
overlooked by radiologists during routine CT interpre-
tation. Therefore, a surgeon's ability to independently
review CT scans and identify signs of MALS at the pre-
operative stage is a key component of successful pre-
operative planning.

Median arcuate ligament syndrome is a surgically
significant circulatory feature, particularly in patients
scheduled for pancreatoduodenectomy or liver trans-
plantation. Preoperative identification of MALS allows for
the effective planning of celiac artery decompression
or revascularization to prevent the development of
clinically significant complications.
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Limitations of the study

The authors acknowledge that this study has certain limita-
tions related to its retrospective design and its conduct at
a single medical center. The relatively small number of iden-
tified cases of hemodynamically significant MALS (n = 4) limits
the possibility of broadly generalizing the statistical frequency
estimates to the entire population; however, it allows for
a detailed analysis of the specific morphological features
of critical stenosis. In addition, the analysis was based on CT
angiography data obtained using a standard protocol that
did not include functional respiratory maneuvers, which may
have led to an underestimation of mild forms of celiac trunk
compression. Despite these limitations, the use of strict
exclusion criteria for concomitant vascular pathology and the
application of the validated Sugae classification ensured high
internal validity of the obtained morphometric results.
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MepcnekTUBU NOAQABLLUMX AOCAIAXEHD

MopanbLwi pocnigpkeHHs HeobOxiaoHi ona cTaHgapTu3auii giar-
HOCTMKM Ta BW3HAYEHHS CUHOPOMY MefiaHHOi ayronoAibHoi
3B’A3KN. A TaKOX ANS BMBYEHHS BMIMBY PO3BUTKY koraTeparb-
HOro KpoBoObGiry B yMOBax ilemii, CNpUYMHEHOi CTEHO30M
YepeBHOro cToBOypa, Ha nepebir onepaTtUBHUX BTpy4YaHb
Ta KinbKiCTb yCKnagHeHb.

KOoHdAIKT iHTEepeciB

ABTOpPK CBIAOMO 3aCBiQYYIOTb BiACYTHICTb KOHMMIKTY iHTEpeciB.

AOTPUMAHHS €TU4HUX HOPM

3aTBepaXeHHs eTUYHOI KOMicil He Oyno HeobxigHuUM nig 4ac
HanucaHHSA [aHoi CTaTTi, OCKifIbKN BUKOPUCTOBYBaNMChb PeTpo-
CNeKTMBHI aHoHimi3oBaHi paHi KT-aHriorpadin, Ta He 6yno
NPOBEAEHO XOAHNX EKCNepPUMEHTanbHUX BTPyYaHb.

BMKOpMCTGHHﬂ LWTYy4YHOro iHTeAeKTY

OaHa crtatTss HanucaHa 6e3 BMKOPUCTAHHS XOOQHWUX CepBicCiB
17 iHCprMeHTiB reHepaTMBHOIO LUITYYHOro iHTeJ'IeKTy.

MepBuHHI AGHI Ta MaTepiaAu

ABTOpPU pyKOMMCYy CBIAOMO 3acBiA4ylOTb, WO MNEpPBUMHHA Me-
AVYHa JoKymeHTauisa (ictopii xBopobu, ambynaTopHi KapTku,
NMPOTOKONMN 06CTEXeHb, pe3ynbTaTh NnabopaTopHUX Ta iHCTPY-
MEHTaNbHUX OOCNIMKEHb KOHKPETHUX NaUiEHTIB) Ta CTaTUCTUYHI
6a3n AaHunx y poboTi He BUKOPUCTOBYBaNWCS. YCi TBEPOAXEHHS
Ta y3aranbHeHHs MigKpinneHi NoCMNaHHAMY Ha nepLuoxepena,
AOCTYMHi Y BiAKpUTOMY AOCTyni abo yepes HaykoBi GibnioTeuHi
pecypcu. JopaTkoBi martepianu, WO CTOCYKTbCS npouecy Bia-
bopy mxepen un Aetanisauii METOAOMOriT aHani3y, MOXyTb OyTu
HajaHi aBTOPOM-KOPECNOHAEHTOM 3a OOI'pYHTOBaAHUM 3anNUTOM.

IHdbopMmalis npo cbiHAHCYBAHHSA

®iHaHcyBaHHsa BugaTkamu [lepxxaBHoro GlopkeTy YkpaiHu.
CratTa € dparMeHTOM iHiliaTUBHOI HayKOBO-AOCMiAHOT pobo-
Tn XapKiBCbKOro HaLioHaNbHOro MeauyHoro yHisepcutety MiHic-
TepcTBa OXOpPOHM 3740poB’st YkpaiHn «OcobrnmBocCTi po3BUTKY
3ananbHOi peakuii B Xipyprii opraHiB 4YepeBHOI MOPOXHUHM
i M’SIKUX TKaHVH», HOMep AepxaBHoi peectpauii 0123U104366,
KEepiBHUK — JOKTOP MeANYHMX Hayk, npodecop |.M. MamoHToB.
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Prospects for further research

Future scientific investigations should focus on the standar-
dization of diagnostic algorithms for MALS and the development
of clear differential diagnostic criteria to distinguish between
incidental anatomical compression and clinically significant
syndrome. A separate promising area is the study of the impact
of collateral circulation and associated visceral aneurysms on
the outcomes of extended surgical interventions in the hepato-
pancreatoduodenal zone.
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PE3IOME

AxTyanbHicTb. Pak S€4HVKiB € OAHWM i3 NPOBIOHUX OHKOFIHEKONOMYHNX 3aXBOPIOBaHb
i3 BUCOKUM piBHEM cmepTHOCTi. CyyacHi Niaxoau [0 OUiHKU edeKTUBHOCTI NiKyBaHHS
nepenbavalTb BpaxyBaHHS SKOCTI XUTTS SIK iHTErpanbHOro MoKasHuKa, Lo BKIYae
i3nYHi, NcuxoeMmouinHi Ta couianbHi komnoHeHTU. OcobnuBoi akTyansbHocTi HabyBae
OOCMiMKEHHS UMX napaMeTpiB B yMOBaX BOEHHOTO CTaHy, LIO CYNpOBOMXYETHCH
XPOHIYHUM CTPEecoM, OOMEXEHHAM AOCTYny A0 MeAWYHOI JOMOMOrY Ta MOCWUMEHHSIM
NCMX0EMOLIHOTO HaBaHTaXXEHHS Ha NaLi€HTOK.

MeTa po6oTu — BM3HAYMTU OCOONMBOCTI 3MiH MOKa3HMWKIB AKOCTI XUTTS, MCUXO-
€MOLiINHOro CTaHy Ta couianbHoi NIGTPUMKM Y XIHOK i3 pakoM SIEYHUKIB Ha Pi3HWMX eTanax
NPOTUMYXMUHHOTO NiKYBaHHS B yMOBaX BOEHHOTO CTaHy.

Martepianu Ta metoau. O6cTexeHo 57 nauieHToK i3 pakoM sieyHukiB Bikom 34—83 po-
KiB, SIKi Mpoxoaunu nikyBaHHA y KniHiui [JepxaBHOi ycTaHOBU «IHCTUTYT MeAUYHOI
pagionorii Ta oxkonorii im. C.IM. Ipurop’eBa HaujioHanbHOi akageMii MeguyHux Hayk
Ykpainuy y 2024-2026 pokax. XBOpUX pO3NOAINEHO Ha TPW rpynu 3anexHo Big etany
nikyBaHHS: A0 novaTky Tepanii, y nicnsonepauiiHomy nepiogi Ta nig 4ac KOHTPOSbLHOTO
CnocTepexeHHst. FAKICTb XUTTS ouiHioBanu 3a onutyeanbHWkoM SF-36, ncuxoemodiit-
HWUIA cTaH — 3a wkanamm DASS-21 ta PSS-10, couianbHy nigTpumky — 3a F-SozU2.
BukopuctaHo HenapamMeTpuyHi CTaTUCTUYHI METOAN.

PesynbraTtu. Y BigganeHomy nicnsonepauinHoMy nepiofi BCTAHOBMEHO AOCTOBIpHE
NOKPALLEHHS POrbOBOro i3NYHOrO PYHKUIOHYBaHHS Ta 3aranbHuUX i3UyHOro i ncu-
XiY4HOrO KOMMOHEHTIB 340poB’s. BogHouyac AguHamika ncuxoemouiiHoro ctaHy Gyna
HEOAHOPIAHOW: piBEHb AUCTPECY 3HWXYBAaBCS, OfHAaK AEMPEeCUBHI NPOSIBA 3pocTany,
a TpuBora sanuvwanacs crtabinbHO BMCOKOW. Y npoueci nikyBaHHs cnocTepiranocs
3HIKEHHSI CYB’EKTMBHOMO CTpecy npu OAHOYACHOMY BUCHAXEHHI KOMiHr-pecypciB.
Ponb couianbHOi NiATPUMKM 3pocTana y BigganeHomy nepiodi, WO NigTBEPAXEeHO
KOpensauitHUMM 3B’A3KkaMm1 3 NMOKa3HUKaMU SAKOCTi XKUTTS.

BucHOBKU. Y xofi OOCMifKEHHS1 JOCSATHYTO MOCTaBMEHOI METU Ta BU3HAYeHO 0co6nu-
BOCTi 3MiH NOKa3HMWKIB SKOCTi XUTTS, MCMXOEMOLIAHOro cTaTycy W coujanbHoi nig-
TPUMKM Y NaLEHTOK i3 pakoM SIEYHMKIB Ha Pi3HUX eTanax NpOTUNYXIIMHHOTO FiKyBaHHs!
B YMOBaxX BOEHHOIO CcTaHy. BctaHOBMNEHO, WO SIKICTb XXUTTSA € AMHAMIYHUM MOKa3HWUKOM,
CTPYKTYpa SIKOTO 3MIiHIOETbCS 3aNexHO Bif eTany NiKyBaHHS: Ha NovaTKoBOMY eTani
npoBigHe 3Ha4YeHHSA MaloTb MCUXOEMOLNHI NOPYLUEHHS, NOB’A3aHi 3 MNepexuBaHHAM
fiarHo3y, TPUBOrOK Ta eMOLiNHOK Ae3ajanTauieto, Toai K y BigganeHomy nepiogi
3pocTaE porb coujianbHoi NiATPUMKM SIK KIMOYOBOro pecypcy afanTauii Ta ctabinisauii
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AAS LUTYBAHHS:

cTaHy. [lokasaHo, Lo NCUXOEeMOUINHWUI cTaTyc i piBeHb couianbHOi NigTPUMKM no-
pi3HOMY BNNMBalOTb Ha CNPUNHATTS AKOCTI XWTTS 3anexHo Big etany nikyBaHHS,
a YMOBWM BOEHHOTO CTaHy A0AATKOBO MOCKIIOIOTE €MOLHE HanpyXeHHs, HeBU3Ha-
YeHicTb i NoTpeby B niaTpumui. OTpuMaHi pesynbTatu o6r'pyHTOBYIOTb HEOOXiAHICTb
aundepeHuinoBaHoOro  MeauKo-NCUXONONiYHOro  CynpoBoAy NauieHTOK i3 ypaxyBaH-
HAM eTany NikyBaHHS Ta BMM1BY BOEHHOTO cepefoBuULLa.

Kupunosa 0.0., MixaHoBcbkuii O.A., XapyeHko H0.B., 3onotapboBa T.I. OcobnmBOCTi AKOCTI XXUTTS, NCUXOEMOLINHOTO
CTaHy Ta coujanbHOi MiATPMMKM Yy 3KIHOK i3 pakoM SIEYHWKIB Ha Pi3HUX eTanax MNpPOTUMYXIIMHHOIO miKyBaHHSA
B YMOBaXx BOEHHOrO CTaHy. YkpaiHcbkuli padionogiyHull ma oHKonoaiyHul xypHan. 2026. T. 34. Ne 1. C. 84-99.
DOI: https://doi.org/10.46879/ukroj.1.2026.084-099

Key words:

oncopsychology, cancer patients, ovarian
cancer, quality of life, women, social sup-

port, distress, depression, anticancer
treatment, military conflict.
For correspondence:
Kyrylova Olena Oleksandrivna
State Organization «Grigoriev Institute

for Medical Radiology and Oncology
of the National Academy of Medical
Sciences of Ukraine»;

82 Hryhoriia Skovorody Str.,
Ukraine, 61024;

e-mail: kirillovalena0908@gmail.com

Kharkiv,

© Kyrylova O.0., Mikhanovskyi O.A.,
Kharchenko Yu.V., Zolotarova T.H., 2026

For citation:

ABSTRACT

Background. Ovarian cancer is one of the leading oncogynecological diseases with
a high mortality rate. Modern approaches to assessing treatment effectiveness
involve consideration of quality of life as an integral indicator that includes physical,
psycho-emotional, and social components. The study of these parameters under con-
ditions of martial law is of particular relevance, as it is accompanied by chronic stress,
limited access to medical care, and increased psycho-emotional burden on patients.
Purpose — to determine the features of changes in quality of life indicators, psycho-
emotional state, and social support in women with ovarian cancer at different stages
of antitumor treatment under conditions of martial law.

Materials and methods. Fifty-seven patients with ovarian cancer aged 34-83 years
who underwent treatment at the clinic of the State Organization «Grigoriev Institute
for Medical Radiology and Oncology of the National Academy of Medical Sciences
of Ukraine» in 2024-2026 were examined. The patients were divided into three groups
depending on the stage of treatment: before therapy initiation, in the postoperative
period, and during follow-up. Quality of life was assessed using the SF-36 ques-
tionnaire, psycho-emotional state using the DASS-21 and PSS-10 scales, and social
support using F-SozU2. Nonparametric statistical methods were applied.

Results. In the long-term postoperative period, a significant improvement in role
physical functioning and overall physical and mental health components was estab-
lished. At the same time, the dynamics of the psycho-emotional state were hetero-
geneous: the level of distress decreased, however depressive manifestations increased,
and anxiety remained consistently high. During the treatment process, a decrease
in subjective stress was observed along with depletion of coping resources. The role
of social support increased in the long-term period, which was confirmed by corre-
lations with quality of life indicators.

Conclusions. In the course of the study, the objective was achieved and the features
of changes in quality of life indicators, psycho-emotional status, and social support
in patients with ovarian cancer at different stages of antitumor treatment under
conditions of martial law were determined. It was established that quality of life is
a dynamic indicator, the structure of which changes depending on the stage of
treatment: at the initial stage, psycho-emotional disturbances associated with
experiencing the diagnosis, anxiety, and emotional maladaptation are of leading
importance, whereas in the long-term period the role of social support increases as
a key resource for adaptation and stabilization of the condition. It was shown that
psycho-emotional status and the level of social support differently affect the perception
of quality of life depending on the stage of treatment, and the conditions of martial
law additionally intensify emotional tension, uncertainty, and the need for support.
The obtained results substantiate the necessity of differentiated medical-psycholo-
gical support for patients, taking into account the stage of treatment and the influence
of the wartime environment.

Kyrylova OO, Mikhanovskyi OA, Kharchenko YuV, Zolotarova TH. Features of quality of life, psycho-emotional state
and social support in women with ovarian cancer at different stages of antitumor treatment under conditions of martial
law. Ukrainian journal of radiology and oncology. 2026;34(1):84—99. DOI: https://doi.org/10.46879/ukroj.1.2026.084-099

BCTYN

Pak aeyHukiB (PA) 3anuwaetbca ogHUM i3 HanGInbLL
NOLWNPEHUX Ta KMIHIYHO 3HaYyLWMX OHKOMHEKONOriYHNX
3axBOpPOBaHb y CBIiTi. 3a Cy4yacHUMM enigemionoriyHMmMm

INTRODUCTION

Ovarian cancer (OC) remains one of the most
common and clinically significant oncogynecological
diseases worldwide. According to current epidemiolo-
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JaHVMU LLIOPIYHO peEeCcTpyeTbCs NoHaa 225 TUCaY HOBUX
BMNagkiB Uiei natonorii, NpuM LbOMY piBEHb CMEpPTHOCTI
3anumLaeTbcs BUCOKMM i gocsirae 6nusbko 140 Tucsay Bu-
napkiB Ha pik. Yactka PA ctaHoBuUTb 6nm3bko 3,4% cepen
YCiX OHKOMOriYHUX 3aXBOPIOBaHb Yy XIHOK, @ 3a MpPOrHo-
3aMU  MiKHApOOHMX aHaniTMYHUX CUCTEM, 30Kpema
Globocan, go 2050 poky OuYiKyeTbCS 3pOCTaHHSI 3aXBO-
ptoBaHocTi GinbL Hixk Ha 55%. B YkpaiHi PA ctabinbHo
3anMae NpoBiAHI No3uLii B CTPYKTYpi OHKOMOrYHOT 3axXBO-
PHOBAHOCTI XIHOYOro HaceneHHs, nocigatyun n'ate micue
cepeq ycix 3nosikicHMX HOBOYTBOpeHb [1, 2]. Y cyyacHux
OrMSIA0OBMX [OCHIIKEHHAX NiOKPECIIOETLCA 3POCTaHHS
poni sikocTi xuTTa (AX) 9k 0gHOro 3 KMYOBUX KPUTEPIiB
edeKTUBHOCTI NikyBaHHS B OHKoriHekonorii [3, 4].

BcraHoBneHHs pgiarHody PS cynpoBomXyeTbcs He
nvwe @isnyHMMK Hacnigkamy 3axBOpHOBaHHA Ta MiKy-
BaHHS, ane N 3Ha4YHUM MCUXOEMOLINHUM HaBaHTaXEH-
HAM. Y)Xe Ha no4yaTKOBMX eTanax AiarHOCTUKWM Ta Tepanii
y OGinblIOCTi MauieHTOK BiA3HAYaETLCA BUCOKUIA pPiBEHb
MCUXOSOFYHOro AUCTpecy, WO MPOSABMSETLCA TPUBOX-
HUMMW Ta AENPECMBHUMWU CUMMTOMaMK, 3MiHaMK y crnpuii-
HATTI BMacHoro Tina Ta mamnbytHboro. Lle nigTBepoky-
€TbCSl  pesynbratamMyv  Cy4acHUX  OOCHiMKEHb,  sKi
OEMOHCTPYIOTb CYTTEBUI BNNMB Ik caMoro hakTy BCTa-
HOBMEHHs AiarHo3y, Tak i XipypriyHoro nikyBaHHSA Ha
piBeHb AMCTPecy, TPUBOXHOCTI Ta MNCUXOCEKCYarbHOro
PYHKUIOHYBaHHSA nauieHTok [5, 6]. Y nepui TwxHi nicns
BCT@HOBMEHHs1 AiarHody Ao 60% >XiHOK nepexuBaloTb
BUpaXeHUA eMOLINHUA CTpec, 3YMOBMEHUN HEeBWU3Ha-
YEHICTIO NPOrHO3y, CKNaAHICTIO NiKyBaHHA Ta 3arpo3ot
ana xutta [7] Takox 3HadHa MMOBIPHICTb peunausy
npu paky SEYHWKIB € BaroMuMm MNCUXOTpaBMyBarbHUM
YMHHWUKOM, IO crnpusie POpMyBaHHIO CTpaxy peuvauBy,
AKAA  aCOLLIOETLCA 3i 3HMXKEHHAM SKOCTI XUTTS naui-
€HTOK Yepes NigBULLEHHS PiBHS TPMBOMK, EMOLIMHOI e3-
apanTauii Ta noripweHHs Ccy6’eKTMBHOrO  BigvyTTS
Gnaronony4us [8, 9].

CydacHi nigxogu [0 OUiHKM CTaHy OHKOMOrYHUX
nauieHTiB posrnagaiTtb AXK gk iHTerpanbHUN NOKa3HUK,
Wwo copmyeTbCa Mg BNAMBOM COMATMYHUX, MCUXOEMO-
LiMHMX, coujianbHMX Ta cepefoBULLIHMX YMHHKKIB. [loBe-
OEHO, WO Pi3Hi CxeMu NPOTUMNYXIIMHHOI Tepanii MOXyTb
no-pisHOMY BMMMBATU Ha nokasHuku FXK, 3okpema npu
3acToCyBaHHI NiATPMMYKOYOro MiKyBaHHS, WO NiaKpecnoe
HeoOXigHICTb BpaxyBaHHS LibOro napamerpa npu Bubopi
TepaneBTMYHOI TakTukm [10]. BogHo4ac BnNpoBagXeHHs
nepcoHanisoBaHux nigxodie A0 NiKyBaHHSA, BKIOYaoun
cyyacHi TexHonorii, Taki sk HIPEC, 3gaTtHe nokpallysaTtu
nokasHukun HAX HaBiTb Yy nauieHTOK i3 nowMpeHuMn
cTagismu 3axsoptoBaHHA [11]. [JoBeaeHo, WO Ha pisHUX
eranax crnewianizoBaHoro nikyBaHHs, eMoLjinHa Ta coui-
anbHa niaTpUMKa NauieHTOK € BaXKMMBUM YMHHUKOM MO-
KpaLLlEeHHS1 IXHbOro MCUXOSOMYHOrO CTaHy, OCKINbKMA CNpUsie
3HWKEHHIO TPUBOXHOCTI, E€MOLINHOIO HanpyXeHHst Ta
nigTpymMui aganTauinHnx pecypcis [12, 13, 14, 15, 16].

Pasom i3 1M, ncuxonoriyHa HecTabinbHiCTb, NOB’A-
3aHa 3 nepebirom 3axBOPIOBaHHS, MOXE iICTOTHO 3HWUXY-
Batn AX HaBiTb 3a BiQHOCHO 3a40BiNbHOrO isn4HOro
cTaHy. Y nauieHTok i3 PA uei BnnvB € ocobnueo Bupa-
KEHUM Y 3B’AI3KY 3 TPUBANUM NikyBaHHSIM, BUCOKOH Yac-
TOTOI peumnamnBiB Ta HeOOXiAHICTIO NOCTINHOrO MeanYHoOro
cynpoBogy. 3a [aHMMKM cUCTEMATUMYHMX OrMsiAiB, Mo-
kasHukn K BigoGpaxaloTb He nuwe edeKTUBHICTb
nikyBaHHs, ane N piBeHb MNCUXOEMOUIVHOI aganTauii
Ta coujianbHOro pyHKUioOHyBaHHS nauieHTok [3, 4, 17].

gical data, more than 225 thousand new cases of this
pathology are registered annually, while the mortality
rate remains high and reaches about 140 thousand
cases per year. The share of OC is approximately
3.4% among all oncological diseases in women, and
according to forecasts of international analytical sys-
tems, including Globocan, an increase in incidence
of more than 55% is expected by 2050. In Ukraine,
OC consistently occupies leading positions in the struc-
ture of oncological morbidity of the female population,
ranking fifth among all malignant neoplasms [1, 2].
In modern review studies, the growing role of quality of
life (QoL) as one of the key criteria for treatment effective-
ness in oncogynecology is emphasized [3, 4].

The diagnosis of OC is accompanied not only by the
physical consequences of the disease and its treatment,
but also by a significant psycho-emotional burden.
Already at the initial stages of diagnosis and therapy,
most patients exhibit a high level of psychological di-
stress, manifested by anxiety and depressive symptoms,
changes in the perception of their own body and future.
This is confirmed by the results of modern studies de-
monstrating the significant impact of both the fact of
diagnosis and surgical treatment on the level of distress,
anxiety, and psychosexual functioning of patients [5, 6].
In the first weeks after diagnosis, up to 60% of women
experience pronounced emotional stress caused by
uncertainty of prognosis, complexity of treatment, and
threat to life [7]. The high probability of recurrence in
ovarian cancer is also a significant psychotraumatic fac-
tor that contributes to the formation of fear of recurrence,
which is associated with a decrease in patients’ quality
of life due to increased anxiety, emotional maladaptation,
and deterioration of subjective well-being [8, 9].

Modern approaches to assessing the condition of
oncological patients consider QoL as an integral indi-
cator formed under the influence of somatic, psycho-
emotional, social, and environmental factors. It has been
proven that different regimens of antitumor therapy may
have different effects on QoL indicators, particularly in
the use of maintenance treatment, which emphasizes
the need to take this parameter into account when choo-
sing therapeutic tactics [10]. At the same time, the
introduction of personalized approaches to treatment,
including modern technologies such as HIPEC, is
capable of improving QoL indicators even in patients
with advanced stages of the disease [11]. It has been
demonstrated that at different stages of specialized
treatment, emotional and social support of patients is
an important factor in improving their psychological
condition, as it contributes to the reduction of anxiety,
emotional tension, and the maintenance of adaptive
resources [12, 13, 14, 15, 16].

At the same time, psychological instability associ-
ated with the course of the disease can significantly
reduce QoL even with a relatively satisfactory physical
condition. In patients with OC, this influence is particularly
pronounced due to prolonged treatment, high recurrence
rates, and the need for continuous medical support.
According to systematic reviews, QoL indicators reflect
not only the effectiveness of treatment, but also the level
of psycho-emotional adaptation and social functioning
of patients [3, 4, 17].

An important additional factor that significantly
complicates the course of the disease and affects QoL
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Baxnuneum [opaTkoBMM  (haKTOPOM, LWO iCTOTHO
ycknagHe nepebir 3axBoproBaHHA Ta Bnnueae Ha XK,
€ nepebyBaHHS NauieHTOK B yMoBax 30GPOMHOMO0 KOH-
dnikty. lNMpoxuBaHHa Ta NiKyBaHHA B NpUEPOHTOBOMY
perioHi CynpoBOAXKYETbCA XPOHIYHMM McuxocouianbHUM
CTPECOM, MOB’SI3aHUM i3 3arpo30t0 XKUTTHO Ta HEBU3HA-
YeHicTio ManbyTHboro. BcTaHOBNEHO, WO 3aTpuMka
Yy HafaHHi OHKOMOriYHOI JOMOMOrM € 3HaYyyLWMM YWH-
HWKOM, SIKMA HEraTUBHO BMMMBAE SIK Ha KriHiYHI pe3ynb-
Tatn, Tak i Ha AXK nauieHTok, wo HabyBae ocobnmeoi
aKkTyanbHOCTi B yMoBax gecTabinizauii cuctemu oxo-
pPOHKM 300poB’a nig 4Yac BiiHM [18]. OTpumaHi paHiwe
OaHi TakoX cBig4aTb NPO BUCOKWUA PiBEHb MCUXOMOriy-
HOro OuCTpecy Yy NauieHTOK i3 pakoM SIEYHUKIB, SKi
NpPoXoAaTb fiKyBaHHS B YMOBaX BOEHHOIO CTaHy, Lo
[OOaTKOBO MOCUIMIOE HEraTMBHUIA BMNMWB 3aXBOPHOBAHHSA
Ha NcuxoeMouinHun ctax [19].

Takmm 4YMHOM, MO€AHaAHHA KNiHIYHUX, NCUXOEMOLNn-
HUX Ta couianbHUX YUHHWKIB, MOCWUMIEHUX BNIMBOM
BOEHHOrO cepefoBuila, opmye ckrnagHuin GaraTokom-
NOHEHTHMI Npodinb AXX nauieHToK i3 pakom SEYHUKIB,
Lo notpebye KOMNIEKCHOrO HAyYKOBOro aHaniay.

Y UbOMY KOHTEKCTi 0CO6NMBOI akTyanbHOCTi HabyBae
BMBYEHHSI [AuMHaMmikm nokasHukiB AX xiHok i3 PA
Ha pi3HMX eTanax MNPOTUMNYXJIMHHOIO JliKyBaHHS B YMO-
Bax BOEHHOrO CTaHy. AHani3 3MiH LUMX MOKa3HUKIB
[03BOJSIE CBOEYACHO BUSIBMNATU KPUTUYHI Nepioan ncmxo-
€MOLIHOTO HaNpPYXXEHHs1, BU3Ha4YaTu rpynu nigBuLLEHOrO
pu3uky Ta O0OrpyHTOBYBaTM HEOOXigHICTb BnpoBaj-
XKEHHSI KOMMJIEKCHOI CUCTEMU MELMKO-MCUXONOriYHOro
cynpoBogy. Takui nigxig CTBOpHOE nepeoymoBu Ans
po3pobku  iHAMBIOyanizoBaHWX nporpaMm  NigTPUMKW,
CNpsiMOBaHMX Ha 30epexeHHs1 MCUXiYHOro 340pOoB'SA,
NiABULLEHHS MCUXOMONiYHOI CTIMKOCTI Ta MNOKpaLLEeHHS
AX nauieHTOK MNpOTAromM ycbOro nepiogy nikyBaHHS
Ta peabiniTauii.

Meta po6oTM — BM3HAYUTM OCOONMBOCTI 3MiH
MOKa3HWKIB SKOCTi KWUTTS, MNCUXOEMOLIHOIO cTaTycy
Ta couianbHOi NIATPUMKM Yy MaUieHTOK i3 pakoM siey-
HUKIB Ha Pi3HWX eTanax MpOTUMYXIMHHOIO mniKyBaHHSA
B YMOBaX BOEHHOIO CTaHy.

MATEPIAAU TA METOAU AOCAIAXEHHSA

DocnigpxeHHst 6yno npoBedeHo Ha 6asi BigaineHHs
OHKoMoriyHoi riHekonorii [lepxaBHoi ycTaHOBU «IHCTUTYT
MeaunyHoi pagionorii Ta oHkonorii im. C.I. purop’esa
HauioHanbHOI akagemii  MeanyHux Hayk  YKpaiHu»
ynpogoBx 2024-2026 pokie Ta nepegbayano Kkomn-
nekcHe ncuxogiarHOCTUYHE OBCTEXEHHS XIHOK i3 pakom
SIEYHUKIB, SIKi Mpoxoaunu cnewianisoBaHe mMiKyBaHHS.
Yci yyacHuui Haganu oGpoBinbHYy iHChopMoBaHy 3rogy
Ha yyacTb y AocrnigxeHHi. Po6oTy BUKOHAHO BignoBigHO
00 eTUYHMX npuHUMNIB, BuKNageHux Yy [enbCiHCbKin
Jeknapauii BcecBiTHbOI MeanuHoi acouiauii. MNpoTokon
JocnigkeHHss O6yno cxBaneHo KomiTeTom 3 nuTaHb
GioeTuKM Ta AEOHTONO T 3a3Ha4YeHOT YyCTaHOBMN.

Y pocnigKeHHs BKOYEHO 57 nauieHTok Bikom 34—
83 p.; cepeaHin Bik ctaHoBuB 61,41 + 1,31 p., mediaHHe
3HavyeHHss — 62,5. Y CcTpykTypi BuWOIipku nepeBaxanu
nauieHTkn 3 llI-IV crtagiamn 3axsoptoBaHHA (85,96%),
O 3YMOBMIOE BWCOKE HaBAHTaXEHHS Ha MOKa3HWKK
AKOCTi XXUTTA Ta MCMXOEMOLIMHOro cTaHy. 3a OCBITHIM
piBHeEM TpeTuHa nauieHTok (33,3%) Manu BULLY OCBITY,
Toai Ak Ginbwicte (63,16%) — cepegHio. 3a Mmicuem

is the patients’ npebbiBaHme in conditions of armed
conflict. Living and receiving treatment in a frontline
region is accompanied by chronic psychosocial stress
associated with threat to life and uncertainty of the future.
It has been established that delay in providing oncolo-
gical care is a significant factor that negatively affects
both clinical outcomes and patients’ QoL, which becomes
particularly relevant under conditions of destabilization
of the healthcare system during war [18]. Previously
obtained data also indicate a high level of psycho-
logical distress in patients with ovarian cancer under-
going treatment under conditions of martial law, which
further exacerbates the negative impact of the disease
on the psycho-emotional state [19].

Thus, the combination of clinical, psycho-emotional,
and social factors, enhanced by the influence of the
wartime environment, forms a complex multicomponent
profile of QoL in patients with ovarian cancer, which
requires comprehensive scientific analysis.

In this context, the study of the dynamics of QoL
indicators in women with OC at different stages of
antitumor treatment under conditions of martial law
becomes particularly relevant. The analysis of changes
in these indicators makes it possible to timely identify
critical periods of psycho-emotional tension, determine
high-risk groups, and substantiate the need for the
implementation of a comprehensive system of medical
and psychological support. Such an approach creates
prerequisites for the development of individualized
support programs aimed at preserving mental health,
increasing psychological resilience, and improving
QoL of patients throughout the entire period of treatment
and rehabilitation.

Objective — to determine the features of changes
in quality of life indicators, psycho-emotional status,
and social support in patients with ovarian cancer at
different stages of antitumor treatment under conditions
of martial law.

MATERIALS AND METHODS

The study was conducted at the Department of
Oncological Gynecology of the State Organization
«Grigoriev Institute for Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine»
during 2024-2026 and involved a comprehensive
psychodiagnostic examination of women with ovarian
cancer undergoing specialized treatment. All partici-
pants provided voluntary informed consent to participate
in the study. The work was performed in accordance
with the ethical principles outlined in the Declaration
of Helsinki of the World Medical Association. The study
protocol was approved by the Committee on Bioethics
and Deontology of the ykasaHHom institution.

The study included 57 patients aged 34 to 83 years;
the mean age was 61.41 + 1.31 years, the median
value was 62.5. In the structure of the sample, patients
with stage IlI-IV disease predominated (85.96%), which
determines a high burden on quality of life and psycho-
emotional state indicators. By educational level, one third
of the patients (33.3%) had higher education, while
the majority (63.16%) had secondary education. By place
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NPOXMBAHHSI MOHAA NONOBUHY BUOIPKM CTAHOBUI MeLL-
KaHkm M. XapkoBa (54,39%), 36,84% — npoxusanu
B XapkiBcbkinn obnacTi, Togi sk 8,77% Oynu npeacras-
NeHi nauieHTKkamu 3 iHWKWX perioHiB YKpaiHu. YCi BKMtO-
YeHi B [JOCNIMKEHHS >KiHKM nepeHecnu XipypriuHe
nikyBaHHA. Heoan'toBaHTHY noniximioTepanito oTpumanu
61,4% nauieHTok, a npomeHeBy Tepanito — 10,5%.
Cepen TuX, XTO NpPOXO4MB Heoad'loBaHTHe IliKyBaHHS,
nepesaxanu nauieHtkn 3 llI-IV ctagiamm 3axesoptoBaH-
HA (85,71%). Maiixe koxHa wocTa nauieHTka (17,54%)
He Mana ciM’l, Wo NOTeHUiHO nigBuLYyE BpasnuBICTb
[0 MCMXOEMOLIAHOTO AUCTPecy Ta MOXe HeraTuBHO
BNAMBATW Ha MNOKA3HWKM SKOCTI XUTTS.

3anexHo Big eTany NpPOTUNYXIIMHHOIO MiKyBaHHS
obcTexeHnx Byno posnogineHo Ha Tpu rpynu: nepLuy
rpyny cknanu 16 xiHOK Ha eTani BCTAHOBMNEHHA AiarHo3y
[0 noyaTky cnewianisaoBaHoro nikyBaHHs; 40 APYroi rpynu
yBiMWnKn 25 nauieHTok, siki nepebyBanu Ha cTauioHap-
HOMY niKyBaHHi Ta nepeHecnu XipypriyHe BTPYyYaHHS;
TPETIO rpyny cTaHoBWUnM 16 XiHOK, siki nepebysanu nig,
AVHaMIYHUM  CMOCTEPEXEHHSIM OHKOriHeKomnora 4epes
3—6 MmicsuiB nicna 3aBepLUEHHs onepaTUBHOrO Ta Mpo-
TUNYXMMHHOIO NikyBaHHA. Po3nodin nauieHTok 3a Bikom
i cTagieto NyxnMHHOrO Npouecy HaBeaeHo y Tabn. 1.

of residence, more than half of the sample were resi-
dents of Kharkiv (54.39%), 36.84% lived in the Kharkiv
region, while 8.77% were represented by patients
from other regions of Ukraine. All women included in
the study underwent surgical treatment. Neoadjuvant
polychemotherapy was received by 61.4% of patients,
and radiation therapy by 10.5%. Among those who
underwent neoadjuvant treatment, patients with
stage Ill-IV disease predominated (85.71%). Almost
every sixth patient (17.54%) did not have a family,
which potentially increases vulnerability to psycho-
emotional distress and may negatively affect quality
of life indicators.

Depending on the stage of antitumor treatment,
the examined patients were divided into three groups:
the first group consisted of 16 women at the stage of
diagnosis before the initiation of specialized treatment;
the second group included 25 patients who were under-
going inpatient treatment and had undergone surgical
intervention; the third group consisted of 16 women
who were under dynamic follow-up by an oncogyneco-
logist 3-6 months after completion of surgical and
antitumor treatment. The distribution of patients by age
and stage of the tumor process is presented in the
corresponding table (Table 1).

Tabnuua 1. Po3nodin nauieHTok, wo 6panu y4acTb y AOCHIOXEHHI 3a rpynamu
Table 1. Distribution of patients who took part in the study by groups

Kinbkicte | CepeaHilt Bik : : Cragii nyxnuHHoro npouecy / Stages of the tumor process
g%[:?) Number Mean age Meﬁ;:g;saazlgom %
N Mim | I If \%
1 16 55,81+2,65 60,0 6,25 6,25 68,75 18,75
25 63,96+1,64 65,5 0 12,00 68,00 20,00
16 63,19+2,46 65,0 12,50 6,25 56,25 25,00

McuxogiarHocTnyHe o6CTexeHHs Oyno crnpaMoBaHe
Ha ouiHKy SPK nauieHTok, sIKy BM3Ha4anu 3a Aono-
MOro onutyBanbHuka SF-36, WO [03BONsSEe KOMI-
NIEKCHO OUiHUTM X (i3uvHe, eMoLiliHe Ta coujianbHe
oyHKUiOHYBaHHSA. OLiHKY SKOCTi XUTTS 3a onuTyBalb-
HUkoM SF-36 npoBoaWM y nauieHTOK Ha eTani BCTaHOB-
NEHHs fjarHo3y Ta Ha eTani KOHTPONbHOro crocTepe-
XKEHHSA MNicrsa  3aBepLUEHHs MiKyBaHHsS; Yy PaHHbOMY
nicnsonepauiinHomy nepioai nNpiopuTeTHO Oyrna ouiHKa
NCUXOEMOLINHOro CTaHy Ta CpuiMaHoi couianbHoi nig-
Tpumkun. [na aHanidy coujianbHOro KOMMNOHEHTa 3acTOCO-
BYBann OMUTYBasnbHUK couianbHoi nigTpumkn F-SozU2.
[NcuxoemMouiHnin  CTaH MnauieHTOK OLHIBanM LNSXOM
BM3HAYEHHS PIiBHS X OWCTpeCy, a TaKoX BMPaXeHOCTi
TPUBOXHOI Ta OENpPecuMBHOI CMMNTOMATUKM 3 BUKOPUC-
TaHHSAM LWKanu genpecii, Tpueorn Ta ctpecy (DASS-21)
Ta WKanu cnpuiiHaTTa ctpecy (PSS-10).

CratuctnyHy obpobky AaHUX NpOBOAMMM i3 3acTo-
CyBaHHsIM nakeTta nporpam Statistica Basic Academic 13
for Windows (niueHsis Ne 139-956-866). BukopuctoBy-
Bann HenapamMeTpuuHi MeToau, 30KpemMa Kputepin
MaHHa—YiTHi, kKpuTepin CnipmeHa Ta kpuTepin Piwepa,
WO € [oUuiNbHMMKM Onis aHanisy HeBenuKkux BUBIpPOK.
PisHnUi0 MK MOKasHWKamy BBaXKanu CTaTUCTUYHO 3Ha-
yyLLoto npwu piBHi p < 0,05.

Psychodiagnostic examination was aimed at asse-
ssing the patients’ QoL, which was determined using
the SF-36 questionnaire, allowing a comprehensive
evaluation of their physical, emotional, and social func-
tioning. Quality of life assessment using the SF-36 ques-
tionnaire was performed in patients at the stage of
diagnosis establishment and at the stage of follow-up
after completion of treatment; in the early postoperative
period, priority was given to the assessment of psycho-
emotional state and perceived social support. To analyze
the social component, the social support questionnaire
F-SozU2 was used. The psycho-emotional state of the
patients was assessed by determining their level of
distress, as well as the severity of anxiety and depre-
ssive symptoms using the Depression, Anxiety and
Stress Scale (DASS-21) and the Perceived Stress
Scale (PSS-10).

Statistical data processing was performed using
the software package Statistica Basic Academic 13 for
Windows (license No. 139-956-866). Nonparametric
methods were used, in particular the Mann—Whitney
test, Spearman’s test, and Fisher’s test, which are appro-
priate for the analysis of small samples. Differences
between indicators were considered statistically signi-
ficant at p < 0.05.
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PE3YABTATU

Mpn nopiBHAHHI NokasHukie AXK 3a wkanamm SF-36
MK naudieHTkamu 1-i Ta 3-i rpyn BCTaHOBMEHO cTaTuc-
TUYHO 3Hauylle MiABULLEHHS MOKa3HWKIB PONbOBOrO
disnyHoro dyHkuioHyBaHHs (RP) (U = 64,5; p = 0,011),
3aranbHoro isn4yHoro komnoHeHTa 3gopos’st (U = 60,5;
p = 0,011) Ta 3aranbHOro MNCUXiYHOrO KOMMOHEHTA
3popoB’st (U = 66,0; p = 0,020) y xiHok 3-i rpynu (T1abn. 2).
3a iHWwuMmn wkanamm SF-36 OOCTOBIPHUX BigMiHHOCTEN
MK rpynammn He BusiBrieHo (p > 0,05), xo4a 3a okpe-
MUMMK MOKa3HUKamu, 30kpema (isnyHOro yHKLIOHY-
BaHHA (PF), cnocTepiranacs TeHAeHLUiss 40 NOKpaLleHHs
y NauieHTOoK nicns 3aBepLUeHHS NiKyBaHHS.

RESULTS

When comparing QoL indicators according to the
SF-36 scales between patients of groups 1 and 3, a sta-
tistically significant increase in role physical functioning
(RP) (U = 64.5; p = 0.011), overall physical health
component (U = 60.5; p = 0.011), and overall mental
health component (U = 66.0; p = 0.020) was found in
women of group 3 (Table 2). For other SF-36 scales,
no significant differences between the groups were
detected (p > 0.05), although for certain indicators, in
particular physical functioning (PF), a tendency toward
improvement was observed in patients after comple-
tion of treatment.

Tabnuus 2. [luHamika NOKa3HWKIB SKOCTi XXUTTs 3a AaHnMK TecTy SF-36 y XiHOK i3 pakom sieqHuKiB
(M+m, kpuTepiih MaHHa-YiTHi)
Table 2. Dynamics of quality of life indicators according to the SF-36 test in women with ovarian cancer
(Mtm, Mann—Whitney test)

Lkanun Tecty SF-36 / SF-36 test scales fpyna 1/ Group 1 pyna 3/ Group 3 U p
n=16 n=16
®Di3anyHn KoMnoHeHT 3a0poB’s / Physical health component 31,75+ 4,88 51,56 + 5,34 60,5 | 0,011*
1 | disnyHe dyHkuioHyBaHHa PF / Physical functioning PF 4419 +7,52 63,44 + 7,40 83,5 | 0,097
2 | PonboBse isnyHe dyHkuioHyBaHHS RP / Role physical functioning RP 12,69 + 8,52 50,50 £ 11,81 64,5 | 0,011~
3 | IHTeHcumBHICTL 6onto BP / Bodily pain BP 51,25+ 5,41 64,31 + 6,51 915 | 0,173
4 | BaranbHuin cTaH 3gopoB’ss GH / General health GH 43,13 £ 2,62 4794 £ 4,74 116,5 | 0,675
McuxiyHmn KomnoHeHT 3gopoB’s / Mental health component 41,31+4,38 56,25 + 5,21 66,0 | 0,020
1 | XKutTesgatHictb abo xuTTeBa akTmBHicTb VT / Vitality or life activity VT 45,56 + 4,83 52,73+ 2,85 91,0 | 0,256
2 | CoujanbHe dyHkuioHyBaHHA SF / Social functioning SF 56,56 + 7,54 57,94 + 7,83 120,0 | 0,776
3 | EmouiiHe dyHkuioHyBaHHst RE / Emotional functioning RE 38,50 + 9,89 60,06 + 10,21 92,0 | 0,163
4 | NcuxonorivHe 3gopos’ss MH / Mental health MH 57,25 + 5,50 63,50 + 4,75 108,5 | 0,472

AHani3 nokasHUKIB NCUXOEMOLINHOIO CTaHy 3a LUKa-
noto DASS-21 (tabn. 3) He BUSIBUB CTaTUCTUYHO 3HAYy-
LWMX BiAMIHHOCTEN MiX 1-10 Ta 2-0 rpynamu 3a piBHEM
Aenpecii, Tpusoru Ta ctpecy (p, > 0,05).

Analysis of psycho-emotional state indicators accor-
ding to the DASS-21 scale (Table 3) did not reveal
statistically significant differences between groups 1
and 2 in terms of levels of depression, anxiety, and
stress (p, > 0.095).

Ta6nuus 3. [opiBHAHHA NOKa3HWKIB MCUXOEMOLINHOrO CTaHy 3a wkanot DASS-21y
NavuieHTOK i3 paKOM SEYHVMKIB Ha Pi3HMX eTanax NPOTUNYXIIMHHOTO NikyBaHHA (M+m, kpuTepii ManHHa—YiTHi)
Table 3. Comparison of psycho-emotional state indicators according to the DASS-21 scale
in patients with ovarian cancer at different stages of antitumor treatment (M+m, Mann-Whitney test)

. 1 rpyna / Group 1 | 2 rpyna / Group 2 | 3 rpyna / Group 3
MokasHuk / Indicator =16 =5 =16 U, | Py | Us Pis | Yoy P,y
[enpecisi / Depression 4,40 £1,13 4,52 +0,71 6,50 + 0,89 174,510,724 | 72,0 | 0,059 | 125,5 | 0,047*
Tpueora / Anxiety 6,53 + 0,81 5,88 + 0,67 6,50 + 0,97 212,510,491 | 120,0 | 1,000 | 181,0 | 0,619
Ouctpec / Distress 7,27 £ 0,61 6,12+ 0,76 4,88 £ 0,81 231,510,218 | 184,5 | 0,011* | 235,5 | 0,345

Mpwn nopiBHAHHI 1-i Ta 3-i rpyn CTaTUCTUYHO 3Ha-
YyLly Pi3HULIKO BCTAHOBMEHO 3a MOKa3HWKOM AUCTPECY,
Ak OyB HxuMM y nauieHtok 3-i rpynm (U = 184,5;
p = 0,011). AHani3 nokasHWKIB CNpUMAMaHOrO CTpecy
3a wkanotw PSS-10 He BUSBMB CTATUCTUYHO 3HAYYLLMX
BiAMIHHOCTEN MiX MauieHTKaMu Ha eTani BCTaHOBMEHHS
piarHosy (rpyna 1) Ta nig Yac nepebyBaHHA B cTauioHapi
(rpyna 2) (p, > 0,05). BogHo4ac nNpocTexyeTbes TeHaeH-
Lis 0O 3HWXEHHSA 3aranbHOro piBHs CTpecy Ta nokas-
HWKIB AMCTPeCy Y 2-1 rpyni nopiBHsHO 3 1-10 (15,04 + 1,43
npotn 19,81 + 1,38). AHania posnoainy piBHIB crnpui-
MaHoro cTtpecy 3a wkanotwo PSS-10 (puc. 1) nokasas,
IO Ha eTani BCTAHOBMEHHSA AiarHo3y (rpyna 1) nepesa-
Xae cepefHin piseHb ctpecy (93,75%), Togi Sk y nauieH-
TOK, Ski nepebyBanu Ha cTauioHapHOMy eTani niky-

When comparing groups 1 and 3, a statistically
significant difference was found for the distress indicator,
which was lower inpatients of group 3 (U = 184.5;
p = 0.011). Analysis of perceived stress indicators accor-
ding to the PSS-10 scale did not reveal statistically
significant differences between patients at the stage
of diagnosis establishment (group 1) and during in patient
treatment (group 2) (p, > 0.05). At the same time,
a tendency toward a decrease in the overall level of
stress and distress indicators in group 2 compared
to group 1 can be observed (15.04 + 1.43 vs 19.81 + 1.38).
Analysis of the distribution of perceived stress levels ac-
cording to the PSS-10 scale (Fig. 1) showed that at the
stage of diagnosis establishment (group 1), a moderate
level of stress predominates (93.75%), whereas in
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BaHHsA (rpyna 2), Bia3Ha4YaeTbcs Ginblua BapiabenbHiCTb
NOKa3HWKIB i3 NOSABOK TPETMHM MALIEHTOK i3 HU3bKNUM
piBHem cTpecy (32,0%). Lle moxe cBiguMtn npo 4act-
KOBY afjanTtauilo OO0 CuTyauii 3axBOpHOBaHHA B MNpo-

patients undergoing inpatient treatment (Group 2),
greater variability of indicators is noted with the presence
of one-third of patients with a low level of stress (32.0%).
This may indicate partial adaptation to the disease

Leci nikyBaHHS. situation during the treatment process.

100,00% 93,75%
80,00%
60,00% 56,000
40,00% 32,00% I
20,00% 25% 12,00%
0,00% 00 l -
Huaskua/Low Cepeguin/Moderate BucokmidHigh

Hpyna 1/Groupl ®Tpyna 2fGroup 2

Pwuc. 1. Po3noain nauieHTok 3a piBHEM cnpuiiMaHoro cTpecy (3aranbHa wkana cnpuimaemoro crpecy PSS-10), %
Fig. 1. Distribution of patients by the level of perceived stress (overall Perceived Stress Scale PSS-10), %

Pazom i3 TuM, y nauieHTok, siki nepebyBanu Ha cTa-
LioHapHOMY eTani nikyBaHHS, CMOCTEpIranocs TakoxX
3HWXKEHHA nokasHukie koniHry (7,50 = 0,75 y 1-n rpyni
npotn 4,76 = 0,73 y 2-i), LLO MOXe CBIAYNTM NPO BUCHa-
XEHHS1 pecypciB  NCUXOMOMYHOro MOAOMaHHA CcTpecy
B yMOBax TpuBanoro nikyeanbHoro npouecy. Lle moxe
CBiOYNTY, LLO Ha eTani BCTAHOBMNEHHS AiarHo3dy OOMiHYeE
peakLisi FoCTPOro NCMXOMNOriYHOrO CTPECY, NOB’A3aHa 3 He-
BM3HAYEHICTIO Ta 3arpo30l0 AN XWTTHA, Todi SK nicna
onepadii BiabyBaeTbcs nNeBHa afjanTtauis 0o cuTyauii.
BoaHoyac 3HWKEHHSA MOKasHMKIB KONiHry Bkadye Ha no-
CTYNOBE BUCHAXXEHHS MCUXOMOriYHNX PECYPCIB, LLO MOXe
obmexyBaT epeKTUBHICTb NOAOMaHHS CTPecoBUX dak-
TopiB. Pesynstatu aHanisy po3noginy nauieHTok 3a dak-
TOPOM KOMiHry (puC. 2) BKa3ylTb Ha 3Ha4yHe 3pOCTaHHS
B rpyni 2 yactkvm ocib i3 HU3bKUM piBHEM MNOZOMNAHHS
ctpecy (60,0% npotun 31,25% y 1- rpyni), Wwo cynposoa-
XKYETbCA 3MEHLUEHHAM YacTKM MauieHTOK i3 cepegHiMm
piBHeM koniHry. Lle cBig4YMTb Npo BUCHaXEHHSA NCUXOmno-
rYHUX pecypciB y npoueci fikyBaHHs, HesBaxaloun
Ha NeBHe 3HWXKEHHS Cy6’'EKTUBHOIO PiBHS ONCTPECY.

70,00%
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40,00%
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I 24,00%
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At the same time, in patients who were at the inpa-
tient stage of treatment, a decrease in coping indicators
was also observed (7.50 + 0.75 in group 1 vs 4.76 + 0.73
in group 2), which may indicate depletion of psycholo-
gical coping resources under conditions of a prolonged
treatment process. This may indicate that at the stage
of diagnosis establishment, a reaction of acute psycho-
logical stress associated with uncertainty and threat
to life predominates, whereas after surgery a certain
adaptation to the situation occurs. At the same time,
a decrease in coping indicators points to a gradual
depletion of psychological resources, which may limit
the effectiveness of coping with stress factors. The results
of the analysis of the distribution of patients by the coping
factor (Fig. 2) indicate a significant increase in Group 2
in the proportion of individuals with a low level of stress
coping (60.0% vs 31.25% in group 1), which is accom-
panied by a decrease in the proportion of patients with
a moderate level of coping. This indicates depletion
of psychological resources during the treatment
process, despite a certain decrease in the subjective
level of distress.

16,00%
6.25%
1

Bucokmid/ High

B Mpyna 2/ Group 2

Puc. 2. Po3nogin nauieHTok 3a piBHeM nogonaHHs ctpecy (wkana koniHry PSS-10), %
Fig. 2. Distribution of patients by the level of stress coping (Coping Scale PSS-10), %

MokasHuk penpecii 6yB CTAaTUCTUYHO 3HadyLle BW-
wmm y 3-1 rpyni nopieHsaHO 3 2-t0 (U = 125,5; p = 0,047).
3a piBHEM TpMBOrM AOCTOBIPHUX MIKIPYMNOBUX BiAMiH-
HocTel He BcTaHoBneHo (p > 0,05). OTpumaHi pesynb-

The depression indicator was statistically signifi-
cantly higher in group 3 compared to group 2 (U = 125.5;
p = 0.047). No significant intergroup differences were
found for the level of anxiety (p > 0.05). The obtained
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TaTM BKa3ylTb Ha Pi3HOCNPSMOBaHY AWHaMiKy KOMMO-
HEHTIB MCMXOEMOLIMHOr0 CTaHy Yy nNauieHTOK i3 pakoMm
SIEYHUKIB Ha pi3HUX eTanax nikyBaHHs. 30kpema, 3MeH-
LWEeHHsA piBHA CTpecy Yy BigaaneHomy nicrnsionepauin-
HOMY nepioai MOXe CBiAYMTM NPO MOCTYNoBY afganTadito
[0 3axBOplOBaHHSA Ta NikyBansHoro npouecy. BogHouvac
30epexeHHss abo nigBMLEHHS1 MNOKasHWKIB  aenpecii
Bigobpaxae OGinbw rnMuboki Ta TpuBani NCMXoeMOLiHi
peakuii, noB’A3aHi sK i3 HacnigkamyM OHKOMOriYHOro
3aXBOPIOBaHHS, TaK i 3 BNIMBOM XPOHIYHOMO CTpecy,
3YMOBIIEHOIO YMOBaMW BOEHHOIO CTaHYy.

Mpu aHanisi po3noainy nauieHToK pi3HMX rpyn 3a Ha-
SIBHICTIO NCUXOEMOLNHMX NOpYyLUEHb (HOpMa VS HasiBHICTb
CUMMTOMIB) CTaTUCTMYHO 3HauyLMX BiOMIHHOCTEW MiX
rpynamu 3a BCiMa LWKanamy 3a kputepiem Piwepa He
BusiBneHo (p > 0,05). BogHo4ac cnocTepiraloTbcs Kni-
HIYHO 3HauyLli TeHAeHUil OO 3HWKEHHs 4acToTu BuUpa-
XKEHOro AucTpecy Yy nauieHTok 3-i rpynuM MNOpiBHSHO
3 1-10 (75% npotn 43,75%, pe=0,149) (puc. 3), wo
Yy3ro4XKyeTbCA 3  aHani3oM  KifMbKICHUX  MOKa3HWKIB
DASS-21 3a wkanot «Ctpec», 3rigHo 3 akum y 3-i rpyni
BCTAHOBMEHO CTaTUCTUYHO 3HaJylle 3HWXKEHHSI PiBHSA
ctpecy/auctpecy. Lle cBiguutb npo Te, Wo y Biggane-
HOMY micnsionepauiiHoMy nepiodi BiAOyBaeTbCsl 3MeEH-
LWEHHS1 iIHTEHCUBHOCTI CTPEcOBUX MPOSIBIB MOPIBHAHO i3
eTanoM BCTaHOBIIEHHS AiarHO3y Ta OdiKyBaHHS onepa-
TMBHOIO BTPYYaHHS, X04a YacTka NauieHToK i3 HasiBHICTIO
CMMNTOMIB 3aNMLLIAETLCH BiAHOCHO CTabinNbHOM.

80,00%
56,25%
50,00% 48,00%
40,00%
25,00%
20,00% .
0,00%
Hopma/Maormal

®m Mpyna 1/Group 1

m Mpyna 2/Group 2

results indicate multidirectional dynamics of the com-
ponents of the psycho-emotional state in patients with
ovarian cancer at different stages of treatment. In par-
ticular, a decrease in stress levels in the long-term post-
operative period may indicate gradual adaptation to the
disease and the treatment process. At the same time, the
persistence or increase in depression indicators reflects
deeper and more prolonged psycho-emotional reactions
associated both with the consequences of oncological
disease and with the impact of chronic stress caused
by the conditions of martial law.

When analyzing the distribution of patients of different
groups by the presence of psycho-emotional disturban-
ces (normal vs presence of symptoms), no statistically
significant differences between the groups across all
scales according to Fisher’'s test were found (p > 0.05).
At the same time, clinically significant trends toward
a decrease in the frequency of pronounced distress
in patients of group 3 compared to group 1 were observed
(75% vs 43.75%, po = 0.149) (Fig. 3), which is consistent
with the analysis of quantitative indicators of DASS-21
on the «Stress» scale, according to which a statistically
significant decrease in stress/distress levels was estab-
lished in group 3. This indicates that in the long-term
postoperative period there is a decrease in the intensity
of stress manifestations compared to the stage of diag-
nosis establishment and oxuaaHus surgical intervention,
although the proportion of patients with the presence
of symptoms remains relatively stable.

75,00%
52,00%
I 43,75%

€ cumnTonmK/Symptoms presant

®m Mpyna 3/Group 3

Puc. 3. Po3nopain nauieHToK 3a HasiBHICTIO MCMXOEMOLINHMX MopyLUeHb 3a Lkanot «Ctpec» DASS-21
(HopMma vs HasiBHICTb cuMnTOMIB, %, KpuTepin Piwepa)
Fig. 3. Distribution of patients by the presence of psycho-emotional disturbances according to the «Stress» scale of DASS-21
(normal vs presence of symptoms, %, Fisher’s test)

BcraHoBneHo, wo 36epexeHHs abo nigBULLEHHS
nokasHukie genpecii (puc. 4) Ta cTabinbHO BUCOKWUIA
piBeHb TpuBOrM (puc. 5) y BCIX AOCNIAKYBaHWX rpynax
BKa3yloTb Ha TpuBarni MNCUXOEMOLiMHI MOPYLUEHHs, Lo
He penyKylTbCA MOBHOK MIpOO HaBiTb nicna 3asep-
LWEHHSA MiKyBaHHS Ta MOXyTb OyTW nocuneHi BNnAvBOM
XPOHIYHOro CTpecy B yMOBax BOEHHOrO CTaHy. YacTka
nauieHToK i3 HasBHICTIO CUMNTOMIB Aenpecii 3anuiia-
€TbCS 3HAYHOW Y BCiX rpynax, i3 TeHgeHuieto go ii 36inb-
WeHHa Yy BigganeHomy nicnsonepauiiHomy nepioai
(43,75% y 1-n rpyni, 44,00% — 2-n ta 62,50% y 3-i).
AHanoriyHo, 3a wkanot «TpuBOrM» Big3Ha4YaeTbCa CTa-
6iNbHO BMCOKa YacTKka MauieHTOK i3 CMMMTOMaMKu y BCIX
rpynax, 6e3 cyTTeBOro 3HWXEHHS Ha pi3HUX eTanax
nikyBaHHs (87,50% y 1-11 rpyni, 76,00% — 2-i 1a 81,25%
y 3-#), WO CBiAYNTL MPO CTIVKUIA XapakTep TPUBOXHMX
nepexuBaHb. Takvin po3nogin NiaTBepaxye, Wo Tpueora

It was established that the persistence or increase
in depression indicators (Fig. 4) and a consistently high
level of anxiety (Fig. 5) in all studied groups indicate
prolonged psycho-emotional disturbances that are not
fully reduced even after completion of treatment and
may be intensified by the impact of chronic stress under
conditions of martial law. The proportion of patients with
depressive symptoms remains substantial in all groups,
with a tendency toward its increase in the long-term post-
operative period (43.75% in group 1, 44.00% in group 2,
and 62.50% in group 3). Similarly, according to the
«Anxiety» scale, a consistently high proportion of pati-
ents with symptoms is observed in all groups, without
significant decrease at different stages of treatment
(87.50% in group 1, 76.00% in group 2, and 81.25%
in group 3), which indicates the persistent nature of
anxiety experiences. This distribution confirms that
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€ OinblW CTINKUM  KOMMOHEHTOM  MCUXOEMOLLIIHOro
pearyBaHHs, To4i $K [EnpecuBHi MpoOsiBU MOXYTb
Hakonu4yyBaTucst 3 4acoMm, cpopmytounM [OBroTpuBani
eMOUiHI NOPYLUEHHS.
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0,00%

55.25’5’555’“3%

Hopma/Normal

37,50%

anxiety is a more stable component of psycho-emotional
response, whereas depressive manifestations may
accumulate over time, forming long-term emotional
disturbances.

62,50%

43,75%.44,00%

€ cumnromu/Symptoms
present

Epyna 1/Group 1 ®Tpyna 2/Group2 mlpyna 3/Group 3

Puc. 4. Po3nopain nauieHToK 3a HasiBHICTIO MCMXOEMOLINHMX MOpYLUEHb 3a Lwkanoto «[enpecia» DASS-21
Fig. 4. Distribution of patients by the presence of psycho-emotional disturbances according to the «Depression» scale of DASS-21

100,00%
£0,00%
60,00%

0,00 24,00%g 759,

20,00% 12,50%

0,00%
Hopma/Normal

87,50%  10s81.25%

€ cumnTomm/Symptoms
present

EmMpyna 1/Groupl ®mlpyna2/Group2 mlpyna3/Group3

Puc. 5. Po3nogin nauieHTok 3a HasiBHICTIO NCUXOEMOLIHMX NOpYLUEHb 3a Lukanot « Tpusora» DASS-21
Fig. 5. Distribution of patients by the presence of psycho-emotional disturbances according to the «Anxiety» scale of DASS-21

KopensauinHuin aHania BUSIBUB CTaTUCTUYHO 3HAYYLLi
npsiMi 3B’AI3KM MK MOKa3HUKaMu CrnpumMaHoro crpecy
3a wkanotwo PSS-10 Ta koMnoHeHTaMu NCUXoeMoL,itHOro
cTaHy 3a DASS-21 (tabn. 4). 3okpema, 3aranbHuii piBeHb
CNpUIAMaHOrO CTpPecy OEeMOHCTpyBaB MOMIpHi Kopens-
LiMHI 3B’A3KK 3 Noka3Hukamu genpecii (r = 0,53; p <0,001),
Tpusoru (r=0,64; p<0,001) tactpecy (r=0,53; p<0,001).
HaiiGinbl BUpaxeHW 3B’S30K BCTAHOBMEHO MiX 3a-
ranbHUM piBHEM CTpeCy Ta TPUBOIOIO.

Correlation analysis revealed statistically significant
direct relationships between indicators of perceived stress
according to the PSS-10 scale and components of the
psycho-emotional state according to DASS-21 (Table 4).
In particular, the overall level of perceived stress demonst-
rated moderate correlations with indicators of depre-
ssion (r = 0.53; p < 0.001), anxiety (r = 0.64; p < 0.001),
and stress (r = 0.53; p < 0.001). The strongest relation-
ship was found between overall stress level and anxiety.

Ta6nuus 4. KopensuiiiHi 38’a3k1 Mixk nokasHukamu cnpumanoro ctpecy (PSS-10)

Ta ncuxoemodliHoro ctaHy (DASS-21), (kputepint CnipmeHa)

Table 4. Correlations between perceived stress indicators (PSS-10)

and psycho-emotional state (DASS-21), (Spearman’s test)

MokasHuku / Indicators

[enpecis / Depression
(DASS-21)

TpwuBora / Anxiety
(DASS-21)

Ouctpec / Distress
(DASS-21)

3aranbHui ctpec / Overall stress (PSS)

r=0,53 (p < 0,001)

r=0,64 (p <0,001)

r=0,53 (p < 0,001)

dakTop auctpecy / Distress factor (PSS)

r=0,40 (p <0,001)

r=0,60 (p <0,001)

r=0,37 (p <0,05)

dakTtop koniHry / Coping factor (PSS)

r=0,31 (p < 0,05)

r=0,23 (p = 0,135)

r=0,24 (p = 0,147)

AHanoriyHi 3aKOHOMIPHOCTiI cnocTepiranuecs i ans
cakTopa OUCTpecy, SKUI TakoX KopenBaB i3 yciMa
koMmnoHeHTamn DASS-21, wo nigTBepaxye moro 3Havy-
wy ponb Yy ¢opMyBaHHi MNCUXOEMOLINHMUX MOPYLUEHb.

factor,

Similar patterns were observed for the distress
which also correlated with all components
of DASS-21, confirming its significant role in the forma-
tion of psycho-emotional disturbances. At the same time,
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BogHouac nokasHWKM KOMiHTY AeMOHCTpyBanu crnabki
abo CTaTUCTUYHO He3HauyLLi 3B’A3KM 3 PIBHAMU TPUBOTM
Ta [JWCTpecy, WO MOXe CBIiguMTU Mpo OOMeEXeHuN
BMMMB MEXaHi3MiB MNCUXOMOriYHOro MOAOMNaHHSA CTpecy
Ha BUPaXEHICTb €MOLIHMX NOpYLUEHb Y AaHin BUBIpL.
AHani3 nokasHuKiB couianbHOI NiATPUMKN Yy NaLiEHTOK
i3 pakom Sie4YHUKIB Ha pi3HMX eTanax MiKyBaHHs 3a LUKa-
noto F-SozU2 3aranom He BWUSIBUB CTAaTUCTUYHO 3Hauy-
LUMX BiAMIHHOCTEN MiX rpynamMu 3a GinbLUiCTiO NoKa3HWKIB
(p > 0,05) (Tabn. 5), Wo cBiguNTL NpPo BiOHOCHY CTabinb-
HiCTb 3aranbHOro PiBHA OTPMMaHOI couianbHOi NigTPUM-
Kn. BcTaHOBNEHO CTaTUCTUYHO 3Hauyli BiAMIHHOCTI
MK 2-10 Ta 3-t0 rpynamuM 3a MOKasHuMKaMu iHCTpYy-
MeHTaneHoi nigtpumkn (U=52,0, p = 0,040) Ta 3ago-
BoneHocTi niatpumkoto (U=49,0, p = 0,033). 3okpema,
y nauieHTok 3-i rpyny CrnocTepiranocsi 3HWXEHHS PiBHSA
iHCTpyMeHTanbHOI NigTPUMKM NpU OgHOYacHOMY MiaBu-
LLeHHi 3a40BOSEHOCTI OTPUMaHO MiATPUMKO. IHCTpY-
MeHTarnbHa nigTpuMka BigoOpa)kae piBeHb NPaKTUYHOI
Jonomoru, sky nauieHTKU OTPUMYHKOTb Y MOBCSKAEHHOMY
XWUTTI, BKMOYarouM isnyHy, opraHisaudinHy Ta matepi-
anbHy MiATPUMKY. SHKEHHS LbOro rnokasHuka y Bigaa-
neHomy nepiodi NikyBaHHA Moxe OyTu Mnoe’sizaHe sK i3
BiQHOBMEHHSIM (OYHKLIOHaNbHOro CTaHy nauieHTOK, Tak
i 3i 3MeHLUeHHsIM NoTpebun B iHTEHCUBHIN CTOPOHHIN O0-
nomogsi. OgHoyacHe 3 UMM MigBULLEHHSI 3a40BONIEHOCTI
OTPMMaHOI MIATPUMKOIO MOXe CBiAYMTU PO  3MiHY
Cy6’EKTMBHOIO CMPURHATTA MIATPUMKU Y BigganeHomy
nicnsionepauiiHomy nepiogi, Konu nauieHTkW, aganTyto-
YACb [0 3aXBOPHOBaHHS, MNEPEOLiHIOTL 3HaYyLLiCTb
HaBiTb 0OMEXeHNX pecypciB Aonomoru, abo 3MeHLLEHHS
notpebn B iHTEHCUBHIA NPaAKTUYHIA [ONOMO3i MOXe
CYNPOBOXXYBATUCS 3pOCTaHHAM 3340BOMEHOCTI NiATpUM-
KO 32 paxyHOK eMOLiIiHNX Ta Mi)KOCOBUCTICHMX acnekTiB.

coping indicators demonstrated weak or statistically
insignificant relationships with levels of anxiety and
distress, which may indicate a limited influence of
psychological coping mechanisms on the severity of
emotional disturbances in this sample.

Analysis of social support indicators in patients
with ovarian cancer at different stages of treatment
according to the F-SozU2 scale generally did not reveal
statistically significant differences between the groups
for most indicators (p > 0.05) (Table 5), indicating
relative stability of the overall level of received social
support. Statistically significant differences between
groups 2 and 3 were found for indicators of instrumental
support (U =52.0, p = 0.040) and satisfaction with support
(U =49.0, p = 0.033). In particular, in patients of group 3,
a decrease in the level of instrumental support was
observed along with an increase in satisfaction with the
received support. Instrumental support reflects the level
of practical assistance that patients receive in everyday
life, including physical, organizational, and material
support. The decrease of this indicator in the long-term
treatment period may be associated both with recovery
of patients’ functional status and with a reduced need
for intensive external assistance. The simultaneous
increase in satisfaction with the received support may
indicate a change in the subjective perception of support
in the long-term postoperative period, when patients,
adapting to the disease, re-evaluate the significance
of even limited support resources, or a reduced need
for intensive practical assistance may be accompanied
by increased satisfaction due to emotional and inter-
personal aspects.

Ta6nuus 5. MokasHuku coujiansHoi nigTpumkn (F-SozU2)
y NaUIEHTOK Ha pi3HMX eTanax nikyBaHHsA (Mxm, kpuTepii MaHHa-YiTHi)
Table 5. Social support indicators (F-SozU2)
in patients at different stages of treatment (M+m, Mann-Whitney test)

MokasHuk / Indicator I'pyna 1/ Group 1 |pyna 2/ Group 2| pyna 3/Group 3| U,, | P, | U | P | Uy | Poy
3aranbHa niATpUMKa 94,12+2,88 92,04+2,15 91,25+3,59  |233,0]0,384]150,0|0,664| 77,0 |0,718
Overall support
Emouiitra niaTpumka 41,44+1,21 40,80+1,09 39,88+1,73 |241,0|0,700]152,0|0,655| 84,0 0,912
Emotional support
IHCTpyMeHTanbHa NIATPUMKA | 47 50, gg 18,76+0,53 16,38+0,99  [220,0|0,461134,0|0,252| 52,0 | 0,040
Instrumental support
CouianbHa iHTerpavis 29,69+1,11 28,48+0,82 28.75¢1,15 [232,0(0,390|158,0]0,731| 74,0 |0,519
Social integration
3aA0BONEHICTb MIATPUMKOI0 5,50+0,68 4,96+0,37 6,50£0,57  |229,0(0,482(145,0|0,391| 49,0 |0,033
Satisfaction with support

Y nauieHTOK 1-i rpynn BCTAHOBMEHO CTaTUCTUYHO
3HauyLi HeraTMBHI KOpensauiiHi 3B’A3KM MiX MOKa3HU-
KaMu SKOCTi XWUTTS Ta piBHEM pJenpecii i TpuBoru.
3okpema, 3HmKeHHs disundHoro PF (r=-0,646; p = 0,007),
ncuxiyHoro MH (r = -0,591; p = 0,016) Ta coujianbHoro
dyHkuioHyBaHHs SF (r = -0,639; p = 0,008) 6yno noe’sa-
3aHe 3 MigBMLUEHHAM MOKa3HMKIB Aenpecii. Takox, 3Hu-
XeHHs isnyHoro PF (r = -0,616; p = 0,011), ncuxivyHoro
MH (r = -0,505; p = 0,051) Ta 3aranbHOro MCUXi4HOrO
komnoHeHTa (r = -0,720; p = 0,002) 6yno nos’s3aHe
3 MiABULLEHHAM MOKa3HWKIB TPUBOMK, WO CBiAYMTb MpO
NPOoBIAHY POMb MCMXOEMOLMHOIO CTaHy y (POpMyBaHHI
SIKOCTI XKUTTS Ha eTani BCTAHOBMEHHSA AiarHo3y.

In patients of group 1, statistically significant
negative correlations between quality of life indicators
and levels of depression and anxiety were established.
In particular, a decrease in physical functioning PF
(r = —0.646; p = 0.007), mental health MH (r = -0.591;
p = 0.016), and social functioning SF (r = -0.639;
p = 0.008) was associated with an increase in depression
indicators. Also, a decrease in physical PF (r = -0.616;
p =0.011), mental MH (r = -0.505; p = 0.051), and overall
Mental Component (r = -0.720; p = 0.002) was associated
with an increase in anxiety indicators, which indicates the
leading role of the psycho-emotional state in the formation
of quality of life at the stage of diagnosis establishment.
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Y nauieHTok 3-i rpynu CTpykTypa B3aeMO3B’si3KiB
3MIiHIOETBCA: NPOBIAHE 3HAYEHHS HAabyBalOTb MOKA3HUKM
cTpecy Ta couianbHoi niaTpumkn. BusiBneHo Heratums-
HUA 3B’A30K MK 3aranbHUM MCUXIYHUM KOMMOHEHTOM
SIKOCTi XXUTTS Ta piBHeM cTtpecy (r = —0,649; p = 0,007),
a TakoX MO3UTMBHI Kopensuii MiX MoKasHMKamMu SKOCTi
xuntta [MemxivHe 3popoe’as (MH) 3 iHCTpyMeHTanbHO
nigTpumkoto (r = +0,560; p = 0,024) Ta CouianbHe yHkK-
uioHyBaHHA (SF) 3 emouinHoo nigTpumkoto (r = +0,498;
p = 0,050), wo cBig4MTbL NPO 3poCTaHHA poni couianb-
HUX pecypciB y MNiATPUMLI SIKOCTi XUTTS Yy BigaaneHomy
nepioai nicnsa nikyBaHHS.

OBrOBOPEHHSA

OTpuMaHi pe3ynbTaTv NiOTBEPOXKYHOTb, IO SKICTb
XWUTTS NALEHTOK i3 pakoM AE€YHUKIB € GaraTOKOMMOHEHT-
HUM MNOKa3HUKOM, KU POPMYETLCA Mif BNMWBOM Khi-
HIYHUX, MCUXOEMOLMHMUX Ta couialbHUX YUHHUKIB, WO
Y3rOKYETHCS i3 Cy4aCHUMU YABNEHHAMM NPO KOMMIIEKCHY
npupoay Lboro nokasHuka [3, 4]. Y Hawomy gocnigXeHHi
BCT@HOBIEHO, WO Y BigganeHoMy nicnsonepawiiHomy
nepiogi crnocTtepiraeTbCA MOKPALLEHHS OKPEeMMX KOMIMO-
HEHTIB SIKOCTI XWUTTs, 30Kpema poriboBoro isnyHoro
PYHKUIOHYBaHHA Ta 3aranbHUX i3n4HOro i NCuxivyHoro
KOMMNOHEHTIB 3g0poB’sa. Lli pesynbratu ysromkyotbcs
3 pgaHumm sk 3akopgoHHmx (Wu D. Ta cniBaBT.), Tak
i BiTYM3HAHMX gocnigHukie (Maksymovskyi V. i3 cniBaBr.),
AKi cBigvaTb MpPO MOCTYrnoBe BIiAHOBNEHHS YHKLiO-
HarnbHOro CTaHy Micns 3aBepLUEHHs] aKTUBHOIO NiKyBaHHA
Ta ajanTauito nauieHToK Ao 3axBoptoBaHHA [10, 11].
BogHoyac BiOCYTHICTb 3Hauywmx 3MiH 3a GinbLUicTio
wkan SF-36 nigkpecntoe, WO HaBiTb NiCNsi 3aBEPLUEHHS
nikyBaHHSA MOBHOrO BIAHOBMEHHS SKOCTI XWUTTA He BiA-
OyBaEeTbCA, WO TaKOX MiATBEPOXKYETbCA pesynbratamu
cuctemaTuyHmx ornsais [3, 4].

OcobnvBy yBary npuBepTae AWMHaMika MCMXO0eMo-
LiHOro cTaHy. SMEeHLLEHHS piBHA AUCTPECY y BiaaaneHoMy
nepioai nikyBaHHA MOXe CBigYMTM NPO MOCTYNoBY
ncuxomnoriyHy aganTauito A0 cuTyauil 3axXBOPHOBaHHS,
WO BiAMNOBigae gaHUM OOCHNiOXEHb KUTAWMCbKUX OOChia-
HukiB Li F. i3 cniBaBT. LWO4O NpMPOAHOT AMHaMIKn guctpe-
Cy y nauieHTiB 3 OHKonoriyHot natororieto [7]. BogHoyac
30epexeHHss abo HaBiTb MiABULLEHHSA MOKa3HMWKIB Ae-
npecii Ta cTabinbHO BUCOKMI piBEHb TPMBOTMY Y BCiX rpynax
cBigYyaTb NPO MEPCUCTYOYUI XapaKTep NCUXOEeMOLINHNX
nopyweHb. [lopibHi pesynstaty onucaHi B poboTax
Cosyns Ta cniBaBT. [5], e noka3aHo, Lo HaBiTb Nicns Xipyp-
riYHOro nikyBaHHS y nauieHToK 36epiraloTbCs TPUBOXHO-
JenpecuBHi NPOsiBK, LLIO MaloTb TEHAEHLLKD 4O XPOHi3aLii.

AHani3 nokasHuKiB CNpuMMaHOro cTpecy Mokasas,
Lo Ha eTani BCTAHOBMEHHA AiarHo3y AOMiHYE BUCOKWUW
piBeHb AuUCTpecy, WO BignoBsigae AaHuM niTepatypu
Npo BUpaXKeHy CTPecoBYy peakuilo y nepiog nepBUHHOT
fiarHoctuku [7]. BogHovac y npoueci nikyBaHHS BiA3Ha-
YaeTbCA MEBHE 3HWXKEHHsI CyO’€KTMBHOMO PiBHSA CTpeECy,
O MOXe CBiguuTu npo agantauivHi npouecu. lpoTe
OoOHOYacHe 3HWXKEHHSI MOKa3HWKIB KOMiHIy BKa3ye Ha
BMCHaXXEHHSI TMCUXONOTYHUX PpecypciB, WO obmMexye
ehekTMBHICTb nogonaHHa ctpecy. OTpuMaHi KopensiLinHi
3B’A3KM [O03BOMSAOTb MMOWeE 3po3yMiTM  MexaHizmMu
POPMYBaHHSA AKOCTI XUTTA Ha Pi3HUX eTanax NikyBaHHS.
Ha etani BcTaHOBNEHHs fAiarHo3y SAKICTb XWUTTA TiCHO
noe’sisaHa 3 piBHEM Aenpecii Ta TPUBOMK, WO CBIgYUTb
Npo AOMiHYBaHHS MCUXOEMOLiHUX haKTopiB Y il CTPyK-

In patients of group 3, the structure of relation-
ships changes: indicators of stress and social support
acquire leading importance. A negative relationship
between the overall mental component of quality of life
and stress level was revealed (r = —0.649; p = 0.007),
as well as positive correlations between quality of life
indicators Mental Health (MH) and instrumental support
(r = +0.560; p = 0.024), and Social Functioning (SF)
with emotional support (r = +0.498; p = 0.050). This indi-
cates an increasing role of social resources in maintaining
quality of life in the long-term period after treatment.

DISCUSSION

The obtained results confirm that the quality of life
of patients with ovarian cancer is a multicomponent
indicator formed under the influence of clinical, psycho-
emotional, and social factors, which is consistent with
modern concepts of the complex nature of this indica-
tor [3, 4]. In our study, it was found that in the long-term
postoperative period, improvement of certain compo-
nents of quality of life is observed, in particular role
physical functioning and overall physical and mental
health components. These results are consistent with
the data of both foreign (Wu D. et al.) and domestic
researchers (Maksymovskyi V. et al.), which indicate
gradual recovery of functional status after completion
of active treatment and adaptation of patients to the
disease [10, 11]. At the same time, the absence of signifi-
cant changes in most SF-36 scales emphasizes that
even after completion of treatment, full recovery of
quality of life does not occur, which is also confirmed
by the results of systematic reviews [3, 4].

Particular attention is drawn to the dynamics of the
psycho-emotional state. A decrease in distress levels
in the long-term treatment period may indicate gradual
psychological adaptation to the disease situation, which
corresponds to the data of studies by Chinese resear-
chers Li F. et al. regarding the natural dynamics of
distress in patients with oncological pathology [7].
At the same time, the persistence or even increase
in depression indicators and a consistently high level of
anxiety in all groups indicate the persistent nature of
psycho-emotional disturbances. Similar results are descri-
bed in the works of Cosyns et al. [5], which show that even
after surgical treatment, anxiety-depressive manifes-
tations persist in patients and tend to become chronic.

Analysis of perceived stress indicators showed that
at the stage of diagnosis establishment, a high level
of distress predominates, which corresponds to literature
data on a pronounced stress reaction during the period
of primary diagnosis [7]. At the same time, during the
treatment process, a certain decrease in the subjective
level of stress is observed, which may indicate adaptive
processes. However, a simultaneous decrease in coping
indicators indicates depletion of psychological resources,
which limits the effectiveness of coping with stress.
The obtained correlations allow a deeper understanding
of the mechanisms of quality of life formation at different
stages of treatment. At the stage of diagnosis establish-
ment, quality of life is closely associated with levels of
depression and anxiety, which indicates the dominance
of psycho-emotional factors in its structure. Similar
results confirm data from other studies that emphasize
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Typi. [MopibHi pe3ynbTaT NIATBEPMKYOTb AaHi iHLWMX
JocrnigxeHb, ski NigKpecnowTb NPOBIAHY POnb NCUXO-
noriyHoro auctpecy y opmMyBaHHI SKOCTi XWUTTA OHKO-
noriyHux nadienTie [5, 7]. HatomicTb y BigoaneHomy
nepiodi nicnga nikyBaHHA CTPYKTypa B3aEMO3B’A3KiB 3Mi-
HIOETbCS: KIKOYOBY pOMb MOYMHAKTL BigirpaBaTn no-
KasHUKM couianbHOi NiATPUMKUM Ta piBEeHb CTpecy.
BcTtaHoBneHi no3nTMBHI  kopensauii Mk  nokasHUKamm
SIKOCTi XXUTTS Ta couianbHOK MiATPUMKOI Y3romXKyHTbCsl
3 JaHuMn  nitepatypy, SKi - NiOKPECnioTb 3HAYeHHs
couianbHUX pecypciB ik OOHOro 3 OCHOBHMX (pakTo-
piB ncuxomnoriyHoi aganTauii Ta BigHoBneHHs [3, 4].
Lle cBiguuTb nNpo Te, WO nicns 3aBepLUeHHs NiKyBaHHA
came coujianbHe cepefoBULLE CTAaE OOHUM i3 KIHYOBUX
OETEePMIHaHTIB AKOCTI XUTTS.

BaxnMBMM KOHTEKCTyanbHUM (DakTOpoM, WO BMu-
Ba€ Ha OTPUMaHi pe3ynbTaTh, € YMOBU BOEHHOIO CTaHY.
XPOHiYHMI  ncuxocoLianbHWiA  CTpec, MoB'A3aHuMn i3
NPOXMBaHHSIM Y NPUEPOHTOBOMY PEFiOHi, MOXe NoCuto-
BaTW MNCUXOEMOLINHI MNOpyLleHHs Ta YcKnagHioBaTu
npouec aganTtadii. JaHi nitepatypu cBigyaTtb, WO MNOpy-
WEHHA JOCTyny A0 MEAMYHOI JOMOMOrK Ta 3aTpuMKu
nikyBaHHSA HeraTMBHO BMNUBAKOTb Ha SKICTb  XKUTTS
NnauieHTiB i3 OHKOMOriYHMMKN 3axBoptoBaHHAMK [18],
Lo € 0COBNMBO akTyanbHUM Anst AOCHiaXyBaHOT BUBIpKH.

TakMM 4YMHOM, pe3ynbrTatv AOCHIAKEHHS OEMOHCT-
pylOTb, WO SKICTb XUTTS MaLiEHTOK i3 pakoM SEYHUKIB
€ AVHaMIYHMM MOKa3HMKOM, CTPYKTYpa sIKOro 3MiHIETLCS
3anexHo Big eTany NikyBaHHA: Big AOMiHYBaHHA MCUXO-
EMOLiNHNX (hakTopiB Ha NOYATKOBMX €Tanax 40 3pOoCTaH-
HA poni couianbHOl NiATPUMKKM y BigganeHoMmy nepiogi.
Lle o6rpyHTOBYE HeOOXigHICTb AndepeHLiioBaHOro
nigxoQy A0 MeAMKO-NCUXONONYHOro cyrnpoBogdy nauieH-
TOK i3 ypaxyBaHHsM eTany nikyBaHHS Ta MNpOBiOgHMX
YMHHWKIB, LLO BU3HAYatoTb iX SAKICTb XUTTS.

BUCHOBKHU

Y nauieHTOK i3 pakoM HeYHUKIB Ha pisHMX eTanax
NPOTUMNYXIIMHHOIO MiKyBaHHA B YMOBax BOEHHOIO CTaHy
BCT@HOBIIEHO JOCTOBIPHI 3MiHN NMOKa3HWUKIB SKOCTi XUTTS:
y BigganeHoMmy nicnaonepauinHomy nepiogi Big3Haya-
€TbCHA MOKPALUEHHS POfbOBOro (Pi3N4HOMO OYHKLiOHY-
BaHHA (RP: 12,69 + 8,52 npotn 50,50 + 11,81; U = 64,5;
p = 0,011), a Takox 3aranbHoro gisnyHoro (31,75 + 4,88
npotn 51,56 + 5,34; U = 60,5; p = 0,011) Ta ncuxiyHoro
(41,31 + 4,38 npotn 56,25 + 5,21; U = 66,0; p = 0,020)
KOMMOHEHTIB 300POB’s, WO CBiAYUTb NPO YacTKoBe BiA-
HOBMEHHS YHKUIOHaNbHOro CTaHy nicnsa 3aBeplueH-
HS NiKyBaHHSA.

[OnHamika nCMXOeMOoUiMHOro CTaHy Mae pi3HOCMps-
MOBaHWIN XapaKTep: 3HWXKEHHSs piBHA CTpecy Yy Bigda-
neHomy nepioai cnocrepexeHHs (U = 184,5; p = 0,011)
CYNpOBOMKYETLCS  30epexeHHaM abo  niaBULLEHHAM
nenpecuHux nposei (U = 125,5; p = 0,047) Ta cTabinbHO
BMCOKMM PIBHEM TPWUBOTrM, LLIO BKa3ye Ha CTIKMIA Xapak-
Tep NCUXOEMOLIHUX MOpYLUEHb Ta iX 3B’A30K i3 TpuBa-
MM BMIIMBOM 3aXBOPIOBAHHS | YMOBaMU BOEHHOTO CTaHy.

Y npoueci nikyBaHHA BiabyBaeTbCcsA TpaHcdopmalisa
CTPEeCOBUX peakuin: Ha eTani BCTAHOBIIEHHS [AiarHosy
JOMIHYE BMCOKMI piBEHb AUCTPECY, TOAi SK y cTauioHap-
HOMY nepiofi CnocTepiraeTbCs NOr0 YaCcTKOBE 3HUKEHHS.
Mpn UbOMY YacTka NaUIEHTOK i3 HU3bKMM piBHEM MOOO-
naHHsa cTpecy 3pocTtae B 2 pasu (3 31,25% po 60,0%),
WO CBiAYNTb MPO BUCHAKEHHS MCUXONOTYHUX pPecypciB

the leading role of psychological distress in the formation
of quality of life in oncological patients [5, 7]. In contrast,
in the long-term period after treatment, the structure
of relationships changes: indicators of social support
and stress level begin to play a key role. The establi-
shed positive correlations between quality of life indi-
cators and social support are consistent with literature
data emphasizing the importance of social resources
as one of the main factors of psychological adaptation
and recovery [3, 4]. This indicates that after completion
of treatment, the social environment becomes one
of the key determinants of quality of life.

An important contextual factor influencing the ob-
tained results is the conditions of martial law. Chronic
psychosocial stress associated with living in a frontline
region may exacerbate psycho-emotional disturbances
and complicate the adaptation process. Literature
data indicate that disruption of access to medical care
and delays in treatment negatively affect the quality
of life of patients with oncological diseases [18], which
is particularly relevant for the studied sample.

Thus, the results of the study demonstrate that the
quality of life of patients with ovarian cancer is a dynamic
indicator, the structure of which changes depending on
the stage of treatment: from the dominance of psycho-
emotional factors at the initial stages to the increasing
role of social support in the long-term period. This sub-
stantiates the need for a differentiated approach to
medical and psychological support of patients, taking
into account the stage of treatment and the leading
factors determining their quality of life.

CONCLUSIONS

In patients with ovarian cancer at different stages
of antitumor treatment under conditions of martial law,
significant changes in quality of life indicators were es-
tablished: in the long-term postoperative period, an im-
provement in role physical functioning (RP: 12.69 + 8.52
vs 50.50 + 11.81; U = 64.5; p = 0.011), as well as overall
physical (31.75 + 4.88 vs 51.56 + 5.34; U = 60.5;
p = 0.011) and mental (41.31 + 4.38 vs 56.25 + 5.21;
U = 66.0; p = 0.020) health components was observed,
indicating partial recovery of functional status after
completion of treatment.

The dynamics of the psycho-emotional state are
multidirectional: a decrease in stress levels in the long-
term follow-up period (U = 184.5; p = 0.011) is accom-
panied by persistence or increase in depressive mani-
festations (U = 125.5; p = 0.047) and a consistently high
level of anxiety, indicating the persistent nature of
psycho-emotional disturbances and their association
with the prolonged impact of the disease and the con-
ditions of martial law.

During the treatment process, a transformation
of stress reactions occurs: at the stage of diagnosis
establishment, a high level of distress predominates,
whereas in the inpatient period, its partial decrease
is observed. At the same time, the proportion of patients
with a low level of stress coping doubles (from 31.25%
to 60.0%), indicating depletion of psychological resour-
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Ta J03BONSE PO3rnaaaTh Lel etan sk KpUTUYHUI 3 TOYKK
30py ncmxonorivyHoi aganTtadii.

CTpyKTypa B3aEeMO3B’A3KIB MK MOKa3HUKaMW SAKOCTI
XUTTS Ta ncmxocouianbHUMU YMHHUKAMWU 3MIHIOETLCS
3anexHo Bif eTany fikyBaHHA: Ha MOYaTKOBOMY eTani
NpoBiAHY ponb BigirpaloTb Aenpecis Ta TpuBora, Togi sK
y BigganeHoMy nepiodi KnH4oBOro 3HayeHHs1 HabyBsa-
I0Tb piBEHb CTPEeCy Ta NOKa3HMKN couianbHOI NiATPUMKU.

HesBaxatoun Ha BifHOCHY CTabinbHICTb 3ararnbHOro
piBHS coLianbHOI NIATPUMKY, Y BifAaneHomy nepiogi niky-
BaHHSA Bi3HAYa€TbCA 3HMKEHHS IHCTPYMEHTanbHOI A0omMo-
moru (18,76 + 0,53 y 2-4 rpyni npotn 16,38 £ 0,99 y 3-1;
U =52,0; p = 0,040) npn ogHo4acHoMY nigBuLLEHHI 3a00-
BoreHocTi nigrpumkoto (4,96 + 0,37 npotun 6,50 + 0,57;
U = 49,0; p = 0,033), wo Moxe Bigobpaxartn npouec
NCUXONOriYHOI aganTauii Ta 3miHy cy6’ekTUBHOro cnpuii-
HATTA colianbHUX pecypciB.

Takum 4YMHOM, OTpUMAaHi pe3ynbTaTtu OOCHiAXeHHS
NiaTBEPOXKYIOTb OOCATHEHHSI MOCTaBneHoi MeTu Ta 06-
I'PYHTOBYIOTb HEOOXIQHICTb BNPOBaKEHHS AudepeH-
LiloBaHOro MegNKO-NCUXONOriYHOro CynpoBoay NauieHTOK
i3 pakoM SI€YHUKIB, OpPIEHTOBAHOrO Ha €eTan niKyBaHHSA:
3 aKUEHTOM Ha 3HWKEHHSI TOCTpOro AUCTpecy Ha eTani
BCTAHOBMEHHS AiarHo3y, NigTpUMKy pecypciB nogonaHHs
CTpecy Yy npoueci NikyBaHHs Ta MOCWUMEHHSA couianbHoi
nigTPUMKKM y BigaaneHomy nicnsionepauifnHomy nepioai.

CMUCOK BUKOPUCTAHOI AITEPATYPU

1. HauioHanbHuii kaHuep-peectp Ykpainn. URL: https://www.ncru.inf.
ua/

2. Pak sieyHuka: nocibHuk Ansa nauieHTiB (ESMO). European Society
for Medical Oncology. URL: https://dam.esmo.org/image/upload/
v1742457892/UK_%7C_Ovarian_Cancer%3A_Guide_for_Pa-
tients_-_Ukrainian.pdf

3. Arenhardt M.P., Tavares Filgueiras A.B., Alves C.B., Nogueira-
Rodrigues A. Gynecologic cancers in 2025: a year in review.
International Journal of Gynecological Cancer: Official Journal of the
International Gynecological Cancer Society. 2026. Vol. 36, Ne 2.
P. 104463. DOI: https://doi.org/10.1016/j.ijgc.2025.104463

4. WuD., He J,, Shi P, Wang Z., Liu M., Liu A. Quality of life in ovarian
cancer patients treated with bevacizumab: a meta-analysis.
Expert Opinion on Drug Safety. 2024. Vol. 23, Ne 3. P. 269-276.
DOI: https://doi.org/10.1080/14740338.2023.2271830

5. Cosyns S., Dony N., Polyzos N., Buyl R., Tournaye H., Schotte C.
Impact of diagnosis and surgical treatment of early stage borderline
ovarian tumours on distress, anxiety, and psychosexual health. Journal
of Psychosomatic Obstetrics and Gynaecology. 2024. Vol. 45, Ne 1.
P. 2404010. DOI: https://doi.org/10.1080/0167482X.2024.2404010

6. Ghamari D., Dehghanbanadaki H., Khateri S., Nouri E., Baiezeedi S.,
Azami M., et al. The Prevalence of Depression and Anxiety in Women
with Ovarian Cancer: An Updated Systematic Review and
Meta-Analysis of Cross-Sectional Studies. Asian Pacific Journal of
Cancer Prevention: APJCP. 2023. Vol. 24, Ne 10. P. 3315-3325.
DOI: https://doi.org/10.31557/APJCP.2023.24.10.3315

7. Li F, Xu J,, He Y., Zhang S. Trajectory of psychological distress
and influencing factors in patients with gynecological cancers:
a longitudinal study. Frontiers in Oncology. 2024. Vol. 14. P. 1380916.
DOI: https://doi.org/10.3389/fonc.2024.1380916

8. Osann K., Wenzel L., McKinney C., Wagner L., Cella D., Fulci G., et al.
Fear of recurrence, emotional well-being and quality of life among long-
term advanced ovarian cancer survivors. Gynecologic Oncology. 2023.
Vol. 171. P. 151-158. DOI: https://doi.org/10.1016/j.ygyno.2023.02.015

9. Lee Y.C, King M.T., O’Connell R.L., Lanceley A., Joly F., Hilpert
F., et al. Symptom burden and quality of life with chemotherapy for
recurrent ovarian cancer: the Gynecologic Cancer InterGroup-Symptom
Benefit Study. International Journal of Gynecological Cancer: Official
Journal of the International Gynecological Cancer Society. 2022. \Vol. 32,
Ne 6. P. 761-768. DOI: https://doi.org/10.1136/ijgc-2021-003142

10. Wu D., Wang Z., Yang W., Cheng F., Li J., He J., et al. Quality of
life in ovarian cancer patients receiving maintenance therapy
with bevacizumab versus PARPi: a network meta-analysis. Expert
Review of Anticancer Therapy. 2025. Advance online publication.
DOI: https://doi.org/10.1080/14737140.2025.2610267

ces and allowing this stage to be considered critical
from the perspective of psychological adaptation.

The structure of relationships between quality of life
indicators and psychosocial factors changes depending
on the stage of treatment: at the initial stage, depression
and anxiety play a leading role, whereas in the long-term
period, stress level and social support indicators become
of key importance.

Despite the relative stability of the overall level of
social support, in the long-term treatment period a decre-
ase in instrumental assistance (18.76 + 0.53 in group 2 vs
16.38 + 0.99 in group 3; U = 52.0; p = 0.040) is obser-
ved along with an increase in satisfaction with support
(4.96 £ 0.37 vs 6.50 = 0.57; U = 49.0; p = 0.033), which
may reflect the process of psychological adaptation and
changes in the subjective perception of social resources.

Thus, the obtained results of the study confirm
the achievement of the stated objective and substan-
tiate the need for the implementation of differentiated
medical and psychological support for patients with
ovarian cancer, oriented to the stage of treatment:
with emphasis on reducing acute distress at the stage
of diagnosis establishment, supporting coping resources
during the treatment process, and enhancing social
support in the long-term postoperative period.
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Limitations of the study

The study has an observational single-center design and
a relatively small sample size (n = 57), which limits its statis-
tical power and external validity. The absence of randomization
and a control group precludes causal inference and intro-
duces a risk of selection bias and residual confounding. The use
of self-reported measures may be associated with information
bias. The limited follow-up period does not allow for the assess-
ment of long-term dynamics of the studied outcomes. The speci-
fic context of martial law further restricts the generalizability
of the findings. Future research should be multicenter, prospec-
tive, and involve larger sample sizes with external validation.

Prospects for further research

The findings of this study outline several important directions
for future scientific work. In particular, in-depth research
of the phenomenon of fear of recurrence, which according to
previous studies plays a key role in sustaining long-term
distress among ovarian cancer patients, is of vital importance.
It is especially relevant to identify clinical and psychosocial
factors that contribute to the persistence or intensification of
this fear during the follow-up stage after specialized treatment.
Further research should also examine coping strategies
employed by patients to overcome distress, with the aim of
distinguishing between adaptive and maladaptive behavioral
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OUiHWTM ponb CiMENHOT Ta  MikOcoBMCTiCHOI  niATPUMKHM
y chopmyBaHHi aganTauiiHUX MexaHi3miB nauieHToK. AKTyanb-
HUM 3anuLaeTbCsl BUBYEHHSI BMNWBY TPUBANOro BOEHHOIO
CTpecy Ha nepebir NCX0eMOLIHNX NOpYLLIEHb Y OHKOMALIEHTOK.
Mopanblui AOCRiMKEHHsT MOXYTb OyTW cnpsiMoBaHi Ha aHani3
GioncuxocouianbHux akTopis, WO BU3HaYalTb iHAMBIAYyarbHI
BiOMIHHOCTI Yy fAKOCTi XuTTA. [ouinbHMM € 3acToCyBaHHS
MYNbTUAMCUUMIIHAPHOMO NigXxody i3 3anyyYeHHsSIM OHKOJOriB,
NcuxororiB Ta couianbHuX NpauiBHUKIB. Baxnveum HanpsiMom
€ po3pobka Ta BRNpOBaKEHHS LMUGPOBUX IHCTPYMEHTIB MOHi-
TOPWHIY NCUXOEMOLINHOrO CTaHy nauieHTok. OTpuMaHi pesynb-
TaTu MOXYTb CTaTM OCHOBOK [fsi CTBOPEHHSI edEKTUBHUX
nporpam peabinitauii Ta MNOKpaLleHHSsI SIKOCTi KMUTTS KIHOK
i3 paKom SIEYHMKIB.

KoHAIKT iHTEpeciB

ABTOPW pyKOMMUCY CBIAOMO 3acBigyylOTb BIACYTHICTb akTUy-
HOro abo MOTEHUINHOro KOHMIKTY iHTepeciB LWoAo pesynb-
TaTiB Uiel pobotn 3 dapMaueBTUYHUMKU KOMMAHiAMKU, BUPOO-
HUKamMn BiomMeanYyHUX MNPUCTPOIB, HWKMMMK OpraHisauismu, yui
npoayKTn, nocnyru, giHaHcoBa NiATPUMKA MOXYTb OyTn MoB’s-
3aHi 3 NnpegMeToM HagaHux maTtepianiB abo ki cnoHcopyBanu
npoBeAeHi AOCHiMKEHHS.

AOTpMMGHHﬂ €TUYHUX HOPM

DocnigpxeHHs npoBefeHO BiAMOBIAHO OO0 €TWYHMX CTaH4apTiB
lenbciHCbKOi  geknapadii  BcecBiTHbOI  MeauyHOi  acouiauii
NpO eTUYHI NPUHLMNW NPOBEAEHHS HAayKOBUX MeAWUYHWX JOCHiA-
XKEeHb 3a y4yacTio MauvHW, AMPEKTVBM E€BPONEnCbKOro ToBa-
puctea 86/609 npo yyacTb nogen y mMeauko-6ionoriyHmMx [o-
CRigKEHHSAX, a TakoX Hakasy MiHicTepcTBa OXOpOHM 340pOB'A
Ykpainu Ne 690 Big 23.09.2009 p. IHdopmoBaHa 3roga Ha y4acTb
y pocnimxeHHi 6yna oTpumaHa Bif ycix y4YacHuKiB nicnsi HagaH-
HSA IM 3pO3yMminoi, NOBHOI Ta AOCTYMHOI iHopmauii Npo MeTy,
On3anH i MeTogonorito AOCAIAKEHHS!, NOro NOTEHUIVHI PU3nKK,
OJviKyBaHi nepeBarv Ta MOXIMBI anbTepHaTMBWU. YCi y4acHWKU
niagTBEpAMNM CBOK OO0GPOBINbHY y4acTb LUMASIXOM MignMCcaHHst
OOKyMeHTa npo iHPOPMOBaHy 3roAy.

DocnimpkeHHs cxBaneHe Komicielo 3 nuTaHb eTUKK Ta BioeTukn
[epxxaBHOi yCTaHOBW «IHCTUTYT MEAMYHOI pagionorii Ta OHKonorii
im. C.TM. lpurop’eBa HauioHanbHOI akagemii MeauyHMX Hayk
Ykpainu» (BuTsar 3 npotokony Ne 8 Big 07 nuctonaga 2024 p.).

BUKOPUCTAHHS LUTY4HOrO iIHTEAEKTY

ABTOpPW pyKOMNMCY CBIOOMO 3acBiAYyHOTb, L0 Yy Npoueci npose-
OEHHA [OCMiMKEHHs Ta MiAroTOBKM LbOro PYKOMWUCY HEe BUKO-
pUCTOBYBanu XOOHWUX IHCTPYMEHTIB abo cepBiciB reHepaTue-
HOrO LUTYYHOTO iHTENEeKTY ANS BUKOHaHHSA Oyab-sKkuX 3aBAaHb,
nepeniyeHux y TakcoHoMil AeneryBaHHs 3aBOaHb reHepaTMBHOMY
wTy4yHomy iHTenekty «GAIDeT» (Generative Artificial Intelligence
Delegation Taxonomy, 2025 p.). Yci etanu po6oTu — Bifg KOH-
LenTyanisadii 4o iHanbHOro peaaryBaHHsi — BUKOHaHi 6e3 3any-
YEHHS reHepaTVMBHOIO LUTYYHOTO iHTEMNEKTY, BUKITHOYHO aBTOpaMMu.

MepBuHHI AaHi Ta MmaTepiaAn

ABTOpU pyKOMNWCy CBiAOMO 3acBiguytoThb, WO Y pobOTi BUKOPUC-
TAHO pesynbTaTu BracHWX EKCMepUMEHTanbHUX OOCHiMXEHb,
wo O6ynu cuctemaTu3oBaHi Ta MpoaHanisoBaHi aBTopamu.
[MepBWHHI AaHi BKNOYalOTb Yy3aranbHEHi MOKa3HWUKW iHTPB’lo-
BaHHS1, pe3yrnbraTi NCUXOAIarHOCTUYHMX OMUTYBANbHWUKIB i LLKan
Ta OTPWUMaHI KinbKiCHi xapakTepucTtuku. Bci matepianu 36e-
pexeHi B apxiBi 4ocnigHUUBKOT rpynu Ta MOXyTb OyTW HapaHi
3a 0OrpyHTOBaHMM 3anuToM [0 aBTOpa-KOPECNOHAEHTa,
3 ypaxyBaHHsIM ETUYHUX HOPM Ta NPaBOBUX OOMEXeHb.

patterns. This would allow the development of targeted psycho-
therapeutic interventions to strengthen psychological resilience
among cancer patients.
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PE3IOME

AxTyanbHicTb. HeoHkonoriyHa pagioTepanis He Ayxe nowuvpeHa cepen LEHTpiB
nNpPoOMeHeBOi Tepanii Ta 4YacTo HeBigoma iHWWM cneujanictam. NepeBaramu gaHoro
MEeTOAy € NPOCTOTa BUKOPUCTaHHS Ta MOXIMBICTb 3aCTOCyBaHHS B ambynaTopHux
ymoBax, LWo 3abesnevye MOro BUCOKY EKOHOMiYHiCTb. BukopucTaHHs npomeHeBoi
Tepanii y nauieHTiB 3 HeNyXNIMHHUMK 3aXBOPIOBAHHAMMW YaCTO A€ MOXIUBICTb HE TiMbKN
3MEHLUINTM [03y NpOTM3ananbHWX Ta aHanbredylounx npenapatie, a i MoKpawmuTh
AKICTb XUTTS B UinomMy. 3aebinbluoro HefooLUiHEHICTE MpoOMeHeBoi Tepanii Aobposikic-
HUX CTaHiB MNOB’si3aHa 3 HegoCTaTHLbOK iH(OPMOBAHICTIO fiKapiB NMPO MOXIMBOCTI
Ta pesynbTaTi NiKyBaHHS i SBHUM nepebinblueHHsM Hebesnekn po3BUTKY MOXKIMBMX
NPOMEHEBUX YLIKO[KEHb, HECNPUATIMBUX BigOaneHUX FeHETUYHUX i COMaTUYHUX
HacnigkiB Npwu i 3acTocyBaHHi, @ TakoX BNPOBaAXKEHHSIM Y NPaKTUKY OXOPOHMW 340POB’S
YNCrEeHHNX edeKTUBHUX MedMKaMEeHTO3HUX 3acobiB, xai i He 3aBxau 6esneyHux
[Ons opraHiaMy XBOpPOro B MnaHi po3BUTKY NOGIYHUX YCKNaAHEHb.

MeTa po6oTu — aHani3 Ta y3aranbHeHHs Cy4acHWUX OaHuX LLoAo NMpoMeHeBoi Tepanii
HenyxrnMHHUX 3axXBOploBaHb 3 Nonynsapusauieto iHpopmalii cepeg MeauyHoi CninbHOTU.
Martepianu Ta metogu. [MornmMbneHuii aHani3 NOBHOTEKCTOBMUX HayKoBWUX My6Gnikauin,
OOCTYMHUX y CydacHOMY iHbOpMaLinHOMY NPOCTOPI 3@ OCTaHHE AEeCATUPIYYSA.
PesynbraTtn. ABTOpammn NpoBeAeHo peTenbHWUiA aHania cyvacHoi nirepatypu 3 nuTaHb
NPOMEHEBOT Tepanii HEOHKOSOTiYHNX CTaHIB Ta 3axBoptoBaHb. Hiuvm He obrpyHTOBaHa
HeaoBipa A0 MPOMEHeBOI Tepanil HenyXNMHHUX 3axXBOPIOBaHb NpusBena A0 Heposy-
MiHHSI BaXINMBOCTI LbOro METOAY, KOPUCTb Bif 3aCTOCYyBaHHsSI SIKOrO 3Ha4YHO BWULLE,
HDK po3paxoBaHa 3a [OMOMOrol rinoTe3 Ta eKCTPanonsuin MOXNMBICTb LUKIANMBUX
BrnnuBiB. EdekTmBHICTL NpomeHeBoi Tepanii HEenyXnMHHUX 3axBOPIOBaHb MOSICHIO-
€TbCA MpOoTU3anasibHO, aHanbreaylyol, [AeceHcubiniayloyoto, aHTUCNacTUYHOK
N @aHTUCEKPETOPHOI AisIMM iOHi3yBarlbHOrO BUMPOMiHIOBaHHS. 3a3Buyan, pasoBa oce-
peakosa posa (POM) craHoBuTh 0,3-0,5-0,7 I'p, cymapHa ocepegkoBa gosa (COO) —
4-6 'p npu puTMmi onpoMiHeHHst 3 pa3n Ha TwxaeHb (4epe3 AeHb). Ha nouatkosii
cTajii 3ananbHOro nNpoLecy OMNPOMIHEHHS MOXe NPU3BECTU OO0 WOro MPUMNUHEHHS,
IO NPOSIBNSIETLCS Yy 3MEHLIEHHi 6onto, 3HWKHEHHI HabpsKky 1 iHdINbTpauii TkaHuH.
Y Oesiknx XBopux MOXIMBE NovaTkoBe KOPOTKOYacHe 3aroCTPEHHs 3anarbHOoi peakuii.
BucHoBku. besanensuiiHo HWHI OCHOBHMM MiCLEM 3acTOCYBaHHS NPOMEHEBOI
Tepanii y Hanbnuxk4yomy MmManbyTHbOMY 3anuLINTLCA OHKonoris. OgHak KapTuHa
3aCTOCYBaHHS iOHI3yBanbHWX BUMPOMiHIOBaHb Yy MeguumnHi 6yna 6 ganeko He NOBHOM,
AKOM npomeHeBa Tepanisi HENyXJIMHHUX 3axBOPlOBaHb 3anuviumunacs 6e3 HanexHoi
yBarn. ToX HeoHKororiyHa npomeHeBa Tepanis noTpebye noganbLIOro AOCHiMKEHHS
Ta BUKOPUCTAHHS B KMiHIYHIA NpakTuLi.
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ABSTRACT

Background. Non-oncological radiotherapy is not very common among radio-
therapy centers and is often unknown to other specialists. The advantages of this
method are ease of use and the possibility of using it in outpatient settings, which
ensures its high cost-effectiveness. The use of radiotherapy in patients with non-tumor
diseases often makes it possible not only to reduce the dose of anti-inflammatory
and analgesic drugs, but also to improve the quality of life in general. For the most part,
the underestimation of radiotherapy for benign conditions is associated with insuffi-
cient awareness of doctors about the possibilities and results of treatment and a clear
exaggeration of the danger of developing possible radiation damage, adverse
long-term genetic and somatic consequences when using it, as well as the introduction
into healthcare practice of numerous effective medications, although not always
safe for the patient’s body in terms of the development of side effects.

Purpose — analysis and synthesis of current data on radiotherapy for non-tumor
diseases with the popularization of information among the medical community.
Materials and Methods. In-depth analysis of full-text scientific publications available
in the modern information space over the last 10 years.

Results. The authors conducted a thorough analysis of the modern literature on
radiation therapy for non-oncological conditions and diseases. Unfounded distrust
of radiation therapy for non-neoplastic diseases led to a misunderstanding of the
importance of this method, the benefits of which are much higher than the possibility
of harmful effects calculated using hypotheses and extrapolations. The effectiveness
of radiation therapy for non-neoplastic diseases is explained by the anti-inflammatory,
analgesic, desensitizing, antispastic and antisecretory effects of ionizing radiation.
Typically, a single focal dose (SFD) is 0.3-0.5-0.7 Gy, the total focal dose (TFD) is
4-6 Gy with an irradiation rhythm of 3 times a week (every other day). At the initial
stage of the inflammatory process, irradiation can lead to its cessation, which is
manifested in a decrease in pain, the disappearance of edema and tissue infilt-
ration. Some patients may experience an initial short-term exacerbation of the inflam-
matory reaction.

Conclusions. It is undisputed that the main area of application of radiotherapy in the
near future will remain oncology. However, the picture of the use of ionizing radiation
in medicine would be far from complete if radiotherapy of non-tumor diseases were
left without due attention. Therefore, non-oncological radiotherapy requires further
research and use in clinical practice.

Nemaltsova KV, Kolpak KO, Shustov IB, Shumilo AO. Radiation therapy for non-tumor diseases: current state of the
issuue. Ukrainianjournal of radiology and oncology. 2026;34(1):100-111. DOI: https://doi.org/10.46879/ukroj.1.2026.100-111

BCTYN

CborogHi npoMeHeBa Tepanis Bigirpae Krno4oBy porb
y nikyBaHHi 6araTbox BUAIB paky. ii Wupoke Ta ycniuHe
3acCTOCYBaHHS CTano MOXIMBUM 3aBOSKW BAOCKOHA-
NEHHI0 pagioTepaneBTUYHOrO OGNagHaHHSA | MeToauK,
a TaKoX 3aBOSKWM HOBUM BIigKpuTTsIM y pagiobionorii,
SIKi MOSICHIOKTb MPOLIECU POCTY MNyXJIMH Ta MeXaHiamMu
pyMHyBaHHS KNITWH Nig gieto pagiauii [1].

[aHi nitepatypu ceig4aTb Npo Te, WO He MeHLwwe
75% BCiX OHKOMOriYHMX XBOPUX OTPUMYIOTb NPOMEHEBY

Tepanito B pi3HuMX ii Bugax [2].

HeoHkonoriyHa pagioTepania He Agyxe nowwupeHa
cepen LEeHTpiB NpoMeHEeBOI Tepanii Ta 4YacTo Hesigoma
iHWMM cneuianictam. JaHun Bua Tepanii OTPUMYIOTb
nvwe 15% ycix nauieHTiB. Y 6araTbox iHWKUX KpaiHax,
30kpemMa B ITanii, BMKOPUCTaAHHA MNpPOMeEHeBOI Tepanii
ONsi NiKyBaHHs HEOHKONOrYHWX 3aXBOPKOBaHb BUKO-

pucToBy€ETLCA BKpan piako [3].

INTRODUCTION

Today, radiotherapy plays a key role in the treatment
of many types of cancer. Its widespread and successful
application has become possible thanks to the impro-
vement of radiotherapy equipment and techniques,
as well as new discoveries in radiobiology, which explain
the processes of tumor growth and the mechanisms
of cell destruction under the influence of radiation [1].

Literature data indicate that at least 75% of all cancer
patients receive radiotherapy in its various forms [2].

Non-oncological radiotherapy is not very common
among radiotherapy centers and is often unknown to
other specialists. This type of therapy is received by
only 15% of all patients. In many other countries, inclu-
ding ltaly, the use of radiotherapy for the treatment
of non-oncological diseases is extremely rare [3].

The main advantages of the method are its practi-
cality and cost-effectiveness, since most patients can
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lonoBHUMKU nepeBaramMy MeTody € WOro npakTuy-
HiICTb Ta €eKOHOMiYHa BWrigHICTb, OCKINbKM OGinbLUICTb
naLieHTiB MOXYTb MPOXOAWUTU Npouenypn ambynaTopHo.
3a3Buyan 00 ONPOMIHEHHS 3BEpTalTbCA sIK OO Oi€EBOro
IHCTPYMEHTY Yy BMnagkax, Konw iHWi nigxoau, 3okpema
arpecuMBHa MeavKaMeHTO3Ha Tepanis, He ganu baxa-
Horo pesynberaty [2].

[Mpu UbOMY HepigKko 3’ABMSETLCH MOXIUBICTb Pi3KO
3HU3UTK 003y 3HeOOoMBanNbHUX i NpoTu3ananbHux gap-
MakomnoriyHMX npenapartiB (ax [0 iX MOBHOI BiAMIHW),
L0 3aCTOCOBYHOTbCSl 3 CAMOrO MOYaTKy 3axBOPHOBAHHS.
Pasom 3 TMM 00 OCTaHHBLOro Yacy y BCbOMY CBITi 3a-
CTOCYBaHHSA NPOMEHEBOI Tepanii NpY HenyxXNMHHUX 3a-
XBOPIOBaHHSAX, YacTille 3a BCe He 3arpo3nuBux Ansi
XWUTTS XBOPOrO, ane Takux, L0 CNPUYMHAITL KOMY
CTpaxdaHHs i Hepigko Npu3BOAATbL OO TpwuBanoi iHBa-
nigHocTi, HOCUTb OOMEXeHWin XapakTep, HesBaxarouu
Ha Te, WO Le HaykoBO OOrpyHTOBaHWi, eKcriepumeH-
TanbHO i KNiHIYHO nepeBipeHu i BenbMn edekTUBHUN
meToga Tepanii [4, 5, 6, 7, 8].

Lito cuTyauilo MOXHa MNOSICHUTU HeOOCTaTHbOK iH-
POPMOBAHICTIO YaCTMHM fiKapiB NPO MOXMMBOCTI Ta pe-
3ynbTati NikyBaHHA | ABHUM nepebinblieHHsM Hebes-
Nekn PO3BUTKY MOXIMBUX MPOMEHEBUX YLLKOMKEHb,
HeCnpUATNMBUX BigOaANEHNX FEHETUYHUX i COMaTUYHUX
Hacnigkis (BTOPWHHI  NyXnWHM) Npu ii  3aCTOCYBaHHi,
a TaKoX BMNPOBAaKEHHSIM Y MPaKTUKY OXOPOHM 340POB’S
UYUCNEHHUX €edEKTUBHUX MeaMKaMEHTO3HMX 3acobiB,
Xaln i He 3aBXaW 6e3nevyHUX Ans OpraHiaMy XBOPOro
B NMaHi po3BUTKY NOBIYHNX YCKNaAHEHb.

MeTta poboTu — aHania Ta y3aranbHeHHs cy4ac-
HUX [aHWX LWOAO0 MNPOMEHeBOI Tepanii HemnyXNUHHUX
3axBoploBaHb 3 nonyngapu3adieto iHpopmauii cepen
MeANYHOI CrMiNbHOTH.

MATEPIAAU TA METOAU AOCAIAXEHHSA

[xepenbHoto 6a3ol ornsgy cranM MNOBHOTEKCTOBI
iHo3eMmHi ny6nikauii 3a octaHHi 10 pokis. [mMubokuii aHa-
ni3 HaykoBoro [A0poOKy 3A4iCHIOBABCH i3 3arny4eHHsM
aBTOPUTETHUX MiXXHAPOAHWNX PECYPCIB: aHIMOMOBHOI 6a3u
PubMed (HauioHanbHa wmegudHa 6ibnioteka CLUA),
penosutopito Europe PubMed Central, a Takox nop-
Tany German Medical Science, wo npaule Ha 6asi
cucteM knacudikauii Himeubkoro iHCTUTYTY Megu4Hol
JokymeHTauii Ta iHdopmauii (DIMDI).

PE3YABTATU TA X OBrOBOPEHHS

HesBaxatoum Ha Ginbll HiXX CTOpiYHMIA OoCBig npo-
MeHeBOI Tepanii HenyxnMHHUX 3axXxBOPHOBaHb, MeXaHi3-
MM FOKanbHOI TepaneBTUYHOI Aii Tak 3BaHUX Manux 003
pagiauii 1 Ooci NpoooBXylTb BMBYaTUCA. Y CBIill 4ac
emMnipyyHum wnsaxom 6ynu BusiBNeHi Mmicuesi edektu
npoMeHeBOl Tepanii HenyXfMHHWX 3axBOPBaHb, LLUO
BUSBMSIOTBCA Y BUPaXeHin npoTusananbHi, NpoTuHa-
OpSIKOBIN, aHTUCEKPETOPHIA, aHTUCNACTUYHIN, 3Hebonto-
BanbHin Ta pgeceHcubinisyBanbHii Aii. L edektn
NPMBOAMAMN OO MICLEBOro MOMINWEHHA TPOMIKN TKAHWUH
Ta nikeigauii pisHMX BMAiIB naTonoriyHux 3miH. byno 3a-
NPOMOHOBAHO Kinbka TEOPIN, Lo OOrpyHTOBYHOTL 3acTo-
CyBaHHs NpPOMeHeBOI Tepanii HEenyXNMHHMX 3axBo-

undergo the procedures on an outpatient basis. Radiation
is usually considered an effective tool in cases where
other approaches, including aggressive drug therapy,
have not yielded the desired results [2].

In this case, it is often possible to sharply reduce
the dose of analgesic and anti-inflammatory pharma-
cological drugs (up to their complete withdrawal), which
are used from the very beginning of the disease.
However, until recently, the use of radiotherapy in non-
tumor diseases, most often not life-threatening to the
patient, but such that cause him suffering and often
lead to long-term disability, has been limited world-
wide, despite the fact that it is a scientifically substan-
tiated, experimentally and clinically proven and very
effective method of therapy [4, 5, 6, 7, 8].

This situation can be explained by the lack of
awareness of some doctors about the possibilities
and results of treatment and a clear exaggeration of
the danger of developing possible radiation damage,
adverse long-term genetic and somatic consequences
(secondary tumors) when using it, as well as the intro-
duction into healthcare practice of numerous effective
medications, although not always safe for the patients
body in terms of the development of side effects.

Objective — analysis and generalization of current
data on radiation therapy for non-tumor diseases with
the popularization of information among the medical
community.

MATERIALS AND METHODS

The source base for the review was full-text foreign
publications over the past 10 years. An in-depth analy-
sis of scientific work was carried out with the involvement
of authoritative international resources: the English-
language PubMed database (US National Library of
Medicine), the Europe PubMed Central repository, as
well as the German Medical Science portal, which
operates on the basis of the classification systems of
the German Institute for Medical Documentation and
Information (DIMDI).

RESULTS AND DISCUSSION

Despite more than a century of experience in radio-
therapy of non-tumor diseases, the mechanisms of local
therapeutic action of the so-called low doses of radiation
are still being studied. At one time, local effects of radio-
therapy of non-tumor diseases were empirically revealed,
manifested in a pronounced anti-inflammatory, anti-
edematous, anti-secretory, anti-spastic, analgesic and
desensitizing effect. These effects led to local improve-
ment of tissue trophism and elimination of various types
of pathological changes. Several theories have been
proposed to justify the use of radiotherapy of non-tumor
diseases, some of which have not lost their relevance
at present [1, 4, 9, 10, 11].
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ptoBaHb, Aesiki 3 HUX Ha AaHWM Yac He BTpaTuUnu CBOET
akTyanbHocTi [1, 4, 9, 10, 11].

BignosigHO 00 HempoperynaTopHoi KoHuenuii, Tepa-
NEeBTUYHUIA edEKT MPOMEHEBOrO BMMMBY NPU HeEMyx-
NMHHMX NaTomNoriAX peani3yeTbcs Yepe3 BNIUB Ha Bere-
TaTUBHY HEpBOBY CUCTeMy, rinoTanamo-rinodisapHy
30HY Ta HagHWPKOBI 3ano3u. HerpoeHOoKpuHHA Teopis
06r'pyHTOBYE AOUINBHICTL «HENPSIMOro» OMNPOMIHEHHS —
BNAMBY Ha CMMNATUYHI BY3Nu Ta NPUKOPAOHHI CTOBOYpuU
napanenbHo 3 JoKanbHUM BOrHuweM. Taka meToauka
[O3BOMSIE  KOpPUryBaTU HEPBOBO-M'AI30BY  MPOBIAHICTb
(Npu cupuHromienii UM daHToMHUX Oonsix) Ta perynto-
BaTW CEKPETOPHY aKTMBHICTb, 30Kpema Ans TUM4YacoBoOi
cynpecii CNMMHHMX 3ano3 Npu HeBipyCHOMY napoTuTi [4].

Y KNiTUHHO-(hEPMEHTATUBHIA TeOopii FONOBHUM YUH-
HWKOM MicLeBOI NPOMeHEeBOI Aii BUCTYnae pyrHauis Kni-
TWH, Hacamnepen NenKouuTiB, NiCNa YOro KIiTUHHI Npo-
OYKTU po3nagy, BKIOYaK4M MpoTEoniTUYHI hepMeHTH,
NO3UTMBHO BNSIMBAOTb Ha MiCLEBI TKaHMHHI npoueck [1].

EnektpoximiyHa Teopia BuxoauTb 3 TOro, Lo Bigpasy
nicns NpPOMEHEBOro BMMMBY HacTae KOPOTKOYaCHe
NOCUNEHHS auuaosy, Sk Yepes 6-24 rog 3MIHIETLCA
noBinbHO HapocTalouum (8—16 AHiB) ankanos3om, Lo
TpumaeTbed. Mpy uboOMy TpuBanum MicLueBWiA ankanos
Cnpusie NPUrHIYEHHIO 3ananeHHs, ycyBae Ginb, perynioe
KNITUHHY NPOHUKHICTb [4].

BignoeigHo o Teopii iHribyBaHHs pi3HMX npouecis
nig BMNMWBOM OMPOMIHEHHSI, BOHO MOPOMKYE PO3BUTOK
BTOPWHHOI CTUMYNsLii MicLeBUX NpoueciB i NpU3BOAUTL
[0 NpoTM3ananbHOro, aHTUCNACTUYHOIO, aHTUCEeKpe-
TOPHOrO, [AeceHcubinisyBanbHOro Ta iHLWKUX MicLEBUX
edeKTiB iOHI3yBanbHOro BUMPOMIHIOBaHHA. Ha cborogHi
BBaXKaeTbCs, WO nikyBanbHi 403U pagiauii npn Henyx-
NIVMHHMX 3aXBOPHOBaHHAX BUKIMKAIOTL 3MiHY MPOHUKHOCTI
Kaninspis, NOCUNEHHS ApPEHYBaHHS BOTHWLLA 3ananeHHs
LUMASIXOM MONIMNWEHHA BEHO3HOro Ta NiMgoBiATOKY, 3MEH-
WeHHs Habpsiky. Bce ue npuBoaMTb [0 noAanbLIoro
CTMXaHHs Gonto Ta MicueBux AUCTPOMIYHUX MpPOLECIB.
Kpim Toro, nosegeHo 6e3anocepeqHiin BNNMB ONpoOMiHEH-
HA Ha HepBOBi 3aKiH4YEeHHs1 3i 3MIHOK (YHKLOHaNbLHOro
CTaHy HepBOBUX LIEHTPIB i BY3niB y Gik 3HATTS naTonoriy-
HOro 30y[KEHHs!, L0 Npu3BOAnTbL A0 3HebontoBansHOro
edekTy, noninweHHs NpoBigHOCTI HepBiB [4, 9].

PapiobionoriyHi gocnigpkeHHs 3 BUMBYEHHS Aii HeBe-
NMKUX 003 BUNPOMiHIOBaHHA (2-5 Ip) Ha cTaH iMyHoO-
noriyHoi peakTMBHOCTI XBOpUX MoOKasanu BiACYTHICTb iX
HeraTMBHOIO BMMMBY Ha 3aXMCHi Ta aganTauinHi dyHKUiT
opraHiamy. ICTOTHOIO nepeBarold MNpPoOMeHeBOl Tepanii
HEeNnyXNUHHUX 3aXBOPKOBaHb € [JOCUTb LUBMAKE [OCAr-
HEHHS1 CTIMKOro KniHiYHOro edekTy 3a YyMOB CKOPOYEHHSA
CTpOKiB Hepie3aaTHocTi (y 2—3 pa3u NOPIBHSHO 3 iHWNMK
MeTogamu) i NOBHOMO BiOHOBIEHHSI (PYHKLUIN ypaeHOoro
opraHa [1, 4].

3aranom y npoLeci CBoro po3BuTKy peHTreHoTepanis
npoxoguna nepioguM 3axonsfeHHss W NigBULLEHOrO iHTe-
pecy 00 Hei Ta nepiogn 3acTtolo. B ocTaHHi poku KniHi-
UMCTM 3HOBY 3BEPHYNUCHA OO MPOMEHEBOrO NiKyBaHHS,
BPaxoBYOUN AOCSATHEHHS KMiHIYHOT JO3MMeTpil Ta pagio-
Gionorii, yooCcKOHanNeHHst TEXHIMHOTO OCHALLEHHS i Hako-
MMYEHHsST NO3UTUBHOMO AOCBIAY Y 3acTocyBaHHI MeTopiB
npoMeHeBOI Tepanii HEMYXNMMHHMX 3aXBOPIOBaHb.

Hiuum He obrpyHTOBaHa HepgoBipa OO NPOMEHEBOI
Tepanii HENYXMMHHUX 3aXBOPKOBaHb MpuU3Bena 40 Hepo-
3YMiHHSI BaXXNMBOCTi LbOro MeTody, KOpUCTb Bid 3a-
CTOCYBaHHSI $§IKOrO 3HA4YHO BMLLE, HiXK po3paxoBaHa

According to the neuroregulatory concept, the thera-
peutic effect of radiation exposure in non-tumor patho-
logies is realized through the effect on the autonomic
nervous system, hypothalamic-pituitary zone and adre-
nal glands. The neuroendocrine theory justifies the feasi-
bility of «indirect» irradiation — exposure to sympathetic
nodes and border trunks in parallel with the local focus.
This technique allows you to correct neuromuscular con-
duction (in syringomyelia or phantom pain) and regulate
secretory activity, in particular for temporary suppression
of salivary glands in non-viral mumps [4].

In the cell-enzymatic theory, the main factor in local
radiation action is the destruction of cells, primarily
leukocytes, after which cellular decay products, including
proteolytic enzymes, have a positive effect on local
tissue processes [1].

The electrochemical theory assumes that immedia-
tely after radiation exposure, a short-term increase in
acidosis occurs, which after 6-24 h is replaced by a slowly
increasing (8—16 days) persistent alkalosis. At the same
time, prolonged local alkalosis contributes to the suppre-
ssion of inflammation, eliminates pain, and regulates
cellular permeability [4].

According to the theory of inhibition of various
processes under the influence of radiation, it gives rise
to the development of secondary stimulation of local
processes and leads to anti-inflammatory, antispastic,
antisecretory, desensitizing and other local effects of
ionizing radiation. Currently, it is believed that therapeutic
doses of radiation in non-tumor diseases cause a change
in capillary permeability, increased drainage of the focus
of inflammation by improving venous and lymphatic
outflow, and a decrease in edema. All this leads to
a further decrease in pain and local dystrophic processes.
In addition, a direct effect of radiation on nerve endings
with a change in the functional state of nerve centers
and nodes towards the removal of pathological excita-
tion, which leads to an analgesic effect and improved
nerve conduction [4, 9].

Radiobiological studies of the effects of small doses
of radiation (2-5 Gy) on the state of immunological reac-
tivity of patients have shown the absence of their nega-
tive impact on the protective and adaptive functions
of the body. A significant advantage of radiotherapy for
non-tumor diseases is the rather rapid achievement
of a stable clinical effect under the conditions of redu-
cing the period of incapacity (by 2-3 times compared
to other methods) and full restoration of the functions
of the affected organ [1, 4].

In general, in the process of its development, radio-
therapy has undergone periods of enthusiasm and in-
creased interest in it and periods of stagnation. In recent
years, clinicians have again turned to radiation treat-
ment, taking into account the achievements of clinical
dosimetry and radiobiology, the improvement of techni-
cal equipment and the accumulation of positive expe-
rience in the application of radiotherapy methods for
non-tumor diseases.

Unfounded distrust of radiotherapy for non-tumor
diseases has led to a misunderstanding of the impor-
tance of this method, the benefits of which are much
higher than the possibility of harmful effects calculated
using hypotheses and extrapolations.

Moreover, radiophobia after the tragic 1986 accident
at the Chernobyl nuclear power plant was one of the
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3a [JOMOMOroK rinoTe3 Ta eKcTpanonsuii MOXIUBICTb
LIKIANMBUX BNMAUBIB.

Binbwe Toro, pagiodobisa nicnsa TpariyHoro 1986 p.,
BMKNMKaHa aBapieto Ha YopHobunbcbkin AEC, 6Gyna
OAHMM i3 NCUXOreHHUX PakTopiB K ANs nauieHTiB, Tak
i Ans nikapis, WO Npu3Beno [0 Pi3Koro obMeXeHHs
3acToCyBaHHS peHTreHoTepanii Ana nikyBaHHS Henyx-
NUHHNX 3axBOPKOBaHb aX [0 MOBHOI BigMoBM Big i
BMKOPUCTAHHA B KMiHIYHIM npakTuui. Ha cborogHi Big-
3Ha4yaeTbcs Aeska nibepanisauisi 3acTocyBaHHS nNpome-
HeBOi Tepanii B HEOHKOMOrivHin npakTuui. MNepeouiHka
poni pagiauiviHoi oHkonorii y CLUA Ta peskux €Bpo-
NENCbKNX KpaiHax CTUMYMIOE 3HA4YHO Oinbl LWKMpPOKe
3acTocyBaHHS pafiauii Ans nikyBaHHA MauieHTiB 3 wun-
POKMM CreKTpoM A0BPOsiKicCHMX 3axBoptoBaHb [1].

Hanpuknag, nikyBaHHa 3ananbHuX i gereHepaTuBHO-
ANCTPOIYHMX HENYXITMHHUX 3aXBOPHOBaHb Mae BENUKE
couianbHO-eKOHOMIYHE 3HaYeHHA u4epe3 X 3HayHe
MOLUMPEHHS, YacTy iHBanigusauito XBopux, 0COONMBO
y CTapLmx BIKOBUX rpynax, a TakoX Yepes TiCHUI 3B’s30K
i3 ICTOTHUM 3HWKEHHSIM SAKOCTi XWUTTA nauieHTiB, Lo
B NiACYMKY nNpuM3BOAWTb OO 3HAYHOIO HEraTMBHOIO
BMMMBY Ha IX EKOHOMIYHWUI Ta NCUXOMOTiIYHWIA CTaH [4].

lMoka3zaHHsIMU OO0 NpPoMeHeesoi mepanii € 3anarnb-
Hi, 30KpemMa W THiliHi naTomnoriyHi npouecu XipypriyHoro
npodpinto  (dbypyHKyn obnuyus, Wwui, QINsHKA LIKIPHUX
cknagok Ta cyrnobGiB, geski BUAW paHOBUX Ta nicns-
onepauinHux ycknagHeHb), AereHepaTuBHO-OUCTPOMIYHI
3aXBOPIOBAHHSI  OMOPHO-PYXOBOro  anapaty, 3anasbHi
Ta gesiki rinepnnacTuyHi 3axBoproBaHHS HEPBOBOI CUC-
TEMW, XPOHIYHI Oepmarto3n Ta [esiKi iHWi 3axBopto-
BaHHS LLKipW, AesiKi eHOOKPUHHI (TMPEOTOKCUKO3, KMiMaKTe-
PUYHUA HEBPO3 Ta iH.) Ta anepriyHi 3axBOPHOBaHHA
(BpoHxianbHa acTMa Ta iH.), AieHuedanbHUn CUHAPOM
TaiH. [2, 4, 12, 13].

MpoTunnoka3aHHA 40 NPOMEHeBOi Tepanii HenyXnuH-
HUX 3aXBOPOBaHb PO3aiNsaTb Ha aGCONIOTHI Ta BiAHOCHI.

Ho abcosromHux npomunokaszaHb Hanexamb:
TSDKKUIA 3aranbHUA CTaH XBOPOTO 3 Pi3KMM ocrnabneHHsm
3axXMCHUX BMacTUMBOCTEN OpraHiaMmy; TsKKI CynyTHi 3a-
XBOPIOBaHHSI CEepLEBO-CyANHHOI Ta AMXarnbHOI CUCTEM,
nediHKM Ta HUPOK Yy cTafii AekomneHcalii; nenkoneHisa
(< 3,2x10%n), TpombouutoneHia (< 150x10%n), Bupa-
KeHa aHemisi; npoMeHeBa xBopoba Ta MpPOMEHEBI
MOLLKOKEHHS, HABiTb NEPEHECEH] Y MUHYIOMY.

Ho eidHocHux npomunoka3zaHb Hanexamb:
rOCTPi CENTMYHI Ta iHEKLiHI 3aXBOPIOBAHHS; BUPaXKEHI
Ta PO3MOBCHOMKEHI LWKIpHi 3ananbHi Ta iHWi 3MiHK, BK-
KnvKaHi HelloAaBHO MNEepPEeHeCceHMU 3axBOPHOBaHHAMM
a60 pisHMK i3NYHMMU Ta XiMIYHUMM areHTamu (3okpema
dpisionpouenypamu); BariTHICTb Ta AUTAYUN BiK [2, 4].

Mpu nikyBaHHi HENYXNIMHHUX 3aXBOPIOBaHbL BUKOPUC-
TOBYHOTb MEPEBAXHO pPeHMmaeHomeparnito, MeraBorbTHY
POTOHHY Ta EneKTPOHHY Tepanilo, a TakoX pagioHyK-
nigHe nikyBaHHA 3anexHo Big rmMubuHM Ta obcsry
TepaneBTUYHOT 30HW.

JucmaHuitHy eamMma-mepanito BUKOPUCTOBYIOTb Npu
rmMMboKo  pO3TalloBaHMX oOcepefkax. 3anexHo Bif
nokanisauii naTonoriyHoro BOrHULA [OBroAUCTaHUiNHY
pPeHTreHoTepanito OinaTb Ha Taki BUAW.

lMosepxHesa peHmMeeHomeparisi BUKOPUCTOBYETb-
CcA npu nokanisauii BOrHWLIA YypakeHHs Ha rMUOUHI
0o 1 cm Big noBepxHi LWKipK. TexHiYHi ymoBU: Hanpyra
100-120 kB, cuwna ctpymy 5-10 MA, aniomiHieBuin
dinbTp 3 MM, BAIM (BigcTaHb oxepeno-nosepxHsi) 30 cm.

psychogenic factors for both patients and doctors,
which led to a sharp restriction of the use of radio-
therapy for the treatment of non-tumor diseases, up to
the complete refusal of its use in clinical practice.
Currently, there is some liberalization of the use of
radiotherapy in non-oncological practice. The reassess-
ment of the role of radiation oncology in the USA
and some European countries stimulates a much wider
use of radiation for the treatment of patients with a wide
range of benign diseases [1].

For example, the treatment of inflammatory and
degenerative-dystrophic non-tumor diseases is of great
socio-economic importance due to their significant
spread, frequent disability of patients, especially in older
age groups, as well as due to the close connection
with a significant decrease in the quality of life of patients,
which ultimately leads to a significant negative impact
on their economic and psychological state [4].

Indications for radiotherapy are inflammatory,
including purulent pathological processes of a surgical
profile (furuncle of the face, neck, areas of skin folds
and joints, some types of wound and postoperative
complications), degenerative-dystrophic diseases of
the musculoskeletal system, inflammatory and some
hyperplastic diseases of the nervous system, chronic
dermatoses and some other skin diseases, some endo-
crine (thyrotoxicosis, climacteric neurosis, etc.) and
allergic diseases (bronchial asthma, etc.), diencephalic
syndrome, etc. [2, 4, 12, 13].

Contraindications to radiotherapy of non-tumor
diseases are divided into absolute and relative.

Absolute contraindications include: severe general
condition of the patient with a sharp weakening of the
bodys protective properties; severe concomitant diseases
of the cardiovascular and respiratory systems, liver
and kidneys in the stage of decompensation; leukopenia
(< 3.2x109%/1), thrombocytopenia (< 150x%10%I), severe
anemia; radiation sickness and radiation injuries, even
those suffered in the past.

Relative contraindications include: acute septic
and infectious diseases; severe and widespread skin
inflammatory and other changes caused by recently
suffered diseases or various physical and chemical
agents (in particular, physiotherapy); pregnancy and
childhood [2, 4].

In the treatment of non-tumor diseases, mainly
X-ray therapy, megavolt photon and electron therapy,
as well as radionuclide treatment are used, depending
on the depth and volume of the therapeutic zone.

Remote gamma therapy is used for deeply located
foci. Depending on the localization of the pathological
focus, long-distance X-ray therapy is divided into the
following types.

Superficial X-ray therapy is used when localizing
the lesion at a depth of up to 1 cm from the skin surface.
Technical conditions: voltage 100-120 KkV, -current
strength 5-10 mA, aluminum filter 3 mm, source-surface
distance 30 cm.
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Hanisanuboka peHmzeHomeparnis  BUKOPUCTOBY-
€TbCSl NPW Nnokanisauii BOrHULA YpaXKeHHst Ha rUOUHI
0o 3 cM Big NOBepxHi LWKipK. TexHiYHi ymoBU: Hanpyra
140-160 kB, cuna ctpymy 10 MA, ¢inetp 0,5 mm Mmigi
+3 mm antomitito, BAM 30—40 cm.

muboka  peHmeeHomepariii ~ BUKOPUCTOBYETLCHA
npu nokanisauii BOrHULLA ypaXKeHHs1 Ha rmubuHi Jo 5 cm
Bi4 nNoBepxHi wWkipu. TexHiyHi ymoBU: Hanpyra
200-250 B, cuna ctpymy 10 MA, cinstp 1 MM Migi
+5 mm antominito, BAM 40-60 cm.

brnusbkogpokycHa (kopomkoducmaHu,iliHa) peHmeaeHo-
mepanisi epeKkTUBHA B NiKyBaHHI NOBEPXHEBUX YpaXKeHb
WKipn Ta cnu3oBux o6onoHok. Mpu GnusbkoancTaHLin-
Hi peHTreHoTepanii BUKOPUCTOBYIOTb BUMPOMIHIOBAHHSA
(aHogHa Hanpyra) go 100 kB, cuny ctpymy — 5-10 MA,
BAM He 6inbwe 7,5 cm. Y 6nnabkodoKycHili npomeHesil
Tepanii 3aCcTOCOBYIOTb MEepeBaXKHO antoMiHieBi inbTpu
0,1-3 mm i Tybycu pi3Hoi cpopmu | BenmumHKU. o Ko-
POTKOAMUCTAHUINHOI peHTreHoTepanii  BiQHOCATb TaKoX
yrnbmpam’sKy peHmeaeHomepanito npoMeHsmu Bykki, ki
reHepyloTbCcs Npu Hanpysi 6nuabko 10 kB. EHepria ix
POTOHIB HU3bKa, Yepe3d wWo 50% eHeprii BUNPOMIHIO-
BaHHS NOrMuMHaeTbcsa wapom wkipn 0,4 mm. Lle Bunpo-
MiHIOBaHHS 3aCTOCOBYKOTb ANsl BMMMBY Ha MOBEPXHEBI
Lapu LLKipw.

Tepanito weudkumu eriekmpoHamu BUKOPUCTOBYIOTb
npw BiAHOCHO HErnMMBOKO Po3TalLOBaHUX BOTHULLIAX [4].

Ha nouaTtkoBin cTagii 3ananbHOro npolecy onpo-
MIHEHHSI MOXe NPMBECTU [0 WOro MNPUMNUHEHHS, Lo
NPOSIBNSIETLCS Y 3MEHLUEHHI 60nto, 3HUKHEHHI HabpsiKy
N iHQINbTpauii TKaHWH. Y OesKuX XBOpUX MOXIUBE MO-
YaTKOBE KOPOTKOYACHE 3aroCTPEeHHS 3ananbHOi peakLii.

Ak npasuno, pasoBa ocepegkoBa pfosa (POL)
ctaHoBuTb 0,3-0,5-0,7 [Ip, cymapHa ocepegkoBa
posa (COLO) — 4-6 'p npyn puTMi onpomiHeHHs 3 pasu
Ha TwxaeHb (Yepe3 geHb). Mpu LbOMY KepyloTbcs npa-
BMMOM, COOPMYNbOBaHUM Ha OCHOBI KNiHIYHOro AOCBIAY:
4Mm  rocTpiwe Ta AudysHiwe nepebirae natonoriy-
HUA npouec i YMM paHille po3noyaTto NikyBaHHS, TUM
MEHLUMMMK MatoTb ByTn 403u.

HuWHi BCTaHOBNEHO, WO MpW TFOCTPUX 3ananbHUX
npouecax POO He mae 6ytn Buwe 0,15-0,25 Ip, npwu
XpoHiyHMx — 0,3-0,6 Ip, npu rinepnnactuyHmx — 1 Ip.
BignosigHo CO[l, wo cknagaetbes 3 4—10 dpakuin Ba-
pitoe Big 0,5 go 1 'p npu rocTpux npouecax; Big 1,5
no 2 I'p, piawe oo 4-6 'p, — npn xpoHivHmx. MNMpu rinep-
nnactmyHnx npouecax COM posogate go 9-10 p [4, 14].

I3 ypaxyBaHHAM MeXaHi3miB BNNUBY IOHi3yBanb-
HOro BMMPOMIHIOBaAHHS Ha 3anarnbHi Ta AereHepaTUBHO-
ONCTPOQiYHI nNpouecn iHTepBanu MK ceaHcamMy Omnpo-
MIHEHHS1 BapilOlOTb 3anexHo Big rocTpoTn nepebiry
xBopobu — Big 1 go 8 AHiB. 3a roctporo 3ananeHHs,
SKWO Micns MepLloro ceaHcy He ChocTepiraeTbesi
3aroCTpeHHs, npouedypu NpoBoAsATb KOXHI 1-2  OHi.
3a HasiIBHOCTI THiHOro npouecy naysu 36inbluyoTe 00
3-5 gHiB. Mpun XpoHiYHOMY 3ananeHHi Ta gereHepaTuBHO-
ONCTPOIYHMX YPaXKEHHSIX KiCTKOBO-CYrrio00BOi CUCTEMH,
32 YMOBMW BiACYTHOCTI 3aroCTpeHHsi Micnsi nepLuoro
ceaHcy, OnNpOMIHEHHS BUKOHYIOTb 2—3 pa3n Ha TUXOEHb.
Y pasi peunamBiB XpOHIYHMX MpPOLECIB KypC npome-
HEeBOI Tepanii MOXXHa NOBTOPIOBATK, arne He YacTille HixX
2-3 pa3un Ha TWXKOEHb i He paHiwe, Hix Yyepes3 6 micsuis
nicna nonepeaHbLOro eekTUBHOro NikyBaHHSA [15].

lMpu npomeHeBi Tepanii HEMyXNUHHUX 3axBOpto-
BaHb 3anarnbHOi NpuMpoau 3 NiABEOEHHSIM OO0 ocepenky

Semi-deep X-ray therapy is used when localizing the
lesion at a depth of up to 3 cm from the skin surface. T
echnical conditions: voltage 140-160 kV, current
strength 10 mA, filter 0.5 mm copper + 3 mm aluminum,
source-surface distance 30—40 cm.

Deep X-ray therapy is used when localizing the lesion
at a depth of up to 5 cm from the skin surface. Technical
conditions: voltage 200-250 kV, current strength 10 mA,
filter 1 mm copper + 5 mm aluminum, source-surface
distance 40-60 cm.

Near-focus (short-distance) X-ray therapy is effective
in the treatment of superficial lesions of the skin and
mucous membranes. In near-distance X-ray therapy,
radiation (anode voltage) up to 100 kV is used, the
current strength is 5-10 mA, and the source-surface
distance is no more than 7.5 cm. In near-focus radiation
therapy, aluminum filters of 0.1-3 mm and tubes of
various shapes and sizes are mainly used. Short-
distance X-ray therapy also includes ultra-soft X-ray
therapy with Bucky beams, which are generated at
a voltage of about 10 kV. The energy of their photons
is low, and therefore 50% of the radiation energy
is absorbed by a 0.4 mm layer of skin. This radiation
is used to affect the superficial layers of the skin.

Fast electron therapy is used for relatively shallow
lesions [4].

At the initial stage of the inflammatory process,
irradiation can lead to its cessation, which is manifested
in the reduction of pain, the disappearance of edema
and tissue infiltration. In some patients, an initial
short-term exacerbation of the inflammatory reaction
is possible.

As arule, a single focal dose (SFD) is 0.3-0.5-0.7 Gy,
a total focal dose (TFD) is 4-6 Gy with an irradiation
rhythm of 3 times a week (every other day). In this case,
one is guided by the rule formulated on the basis of
clinical experience: the more acute and diffuse the
pathological process is and the earlier the treatment
is started, the lower the doses should be.

It is now established that in acute inflammatory pro-
cesses, the SFD should not be higher than 0.15-0.25 Gy,
in chronic ones — 0.3-0.6 Gy, in hyperplastic ones — 1 Gy.
Accordingly, the TFD, consisting of 4-10 fractions, varies
from 0.5 to 1 Gy in acute processes; from 1.5 to 2 Gy,
less often up to 4-6 Gy, in chronic ones. In hyperplastic
processes, the TFD is brought to 9-10 Gy [4, 14].

Taking into account the mechanisms of ionizing
radiation influence on inflammatory and degenerative-
dystrophic processes, the intervals between radiation
sessions vary depending on the severity of the disease —
from 1 to 8 days. In acute inflammation, if there is no
exacerbation after the first session, the procedures are
performed every 1-2 days. In the presence of a purulent
process, the pauses are increased to 3-5 days. In chronic
inflammation and degenerative-dystrophic lesions of
the bone and joint system, provided there is no exacer-
bation after the first session, radiation is performed
2-3 times a week. In case of relapses of chronic pro-
cesses, the course of radiation therapy can be repeated,
but not more often than 2—3 times a week and not earlier
than 6 months after the previous effective treatment [15].

In radiation therapy of non-tumor inflammatory
diseases with focus, the most common method used
is single-field irradiation of the lesion with relatively
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HanyacTilwe 3acTOCOBYIOTb METOAMKY OAHOMOMbHOIO
OMNPOMIHEHHSI  YpaXKEHHs] BIOHOCHO HWU3bKUMW  OCce-
penkoBuMM Ao3amu, TO6TO Jo3aMu, siki HE BUKITUKAKTb
ypaxeHHs Wwkipu (8o 56 'p).

Y TOM Xe 4vac npu gereHepaTUBHO-OUCTPORIYHMX
3aXBOPIOBaHHSIX KICTKOBO-CyrnoboBoro anapaty 3a3Bu-
Ya/ 3acTOCOBYIOTb METOAMKY [ABOMOMLHOIO  OMpPOMi-
HeHHs. [Mpu uboMy nig 4Yac ONPOMIHEHHSI BEMKUX Cyr-
noGiB, po3TaloBaHUx MobnM3y KPUTUYHUX opraHis abo
roHag (nNneyoBoOro, KyrblLUOBWUX), LEHTpanbHU MPOMiHb
SIK i3 NepefHboro, Tak i i3 3a4HbOro Norsi CrpsiIMOBYOTh
Ha 15-20° kpaHianbHO i Ha3oBHi. Po3mip nonie mae
BignoBigaTn po3mipam onpomiHioBaHoro cyrnoba ato
ypaxeHoro Biaainy xpebTa.

CynyTHi ONpOMiHEHHI0 MiKyBanbHi 3axoau npu npo-
MeHeBii Tepanil HenyxnMHHUX 3axBOPIOBaHb MaloTb
OyTV CnpsiMOBaHi Ha NMOCUMEHHS TepaneBTUYHOTO edek-
TY, 3MiLIHEHHS1 3aXUCHMX CUN OpraHiaMy Ta 3anobiraHHsi
MOXIMBMM, Hacamnepes MiCLEBUM, NPOMEHEBMM peak-
LisiM | yCKNaaHEeHHsIM.

LLlo6 yHWKHYTM 3aroCTPEHHS OCHOBHOIO MpoLecy
UM MNOSIBU MPOMEHEBMX peakuii Ha LWKipi, HeobXiaHO
BUKMIOYMTU 4O4ATKOBI NPOMEHEBI, XiMiYHi, TEPMiYHi, Mexa-
HiYHi Ta iHWI BNNWBM Ha OMPOMIHIOBAHY AINSAHKY, K
MOXYTb MigCUNUTX GionoriyHnin edekT ioHI3yBarnbHOro
BUNPOMiHIOBaHHSA. [lepeg no4aTKkoM peHTreHoTepanii
BiAMIHSAIOTb NOApa3HOBanbHi Masi Ta BCi BUAM TENNOBUX
i disioTepaneBTMYHMX npoueayp. 3 Ui€l X NpUYMHU BU-
KntoyaroTb i3 3aCTOCyBaHHSA A0 i Nig 4ac npomeHeBol
Tepanii npenapartu noay, pTyTi, MULL’'AKY, Bpomy Ta gesiki
iHLI MeaMKaMeHTH, He3arnexHo Bif cnocoby ix BBEOEHHS.

Edekt Big npomeHeBoro nikyBaHHS HeNyXAUHHUX
3aXBOPIOBaHb 4acTO HacTae Micns KinNbkoX CeaHCiB.
OpnHak edeKkTUBHICTb NPOBEAEeHOro ikyBaHHSA, SIK npa-
BWMO, Cnig OUiHIOBaTK Yepes Kinbka MicsauiB nicnsa Kypcy
Tepanii, OCKINbkuW edeKT NPOMEHEeBOro BMMMBY MNpPO-
OOBXYETbCA | Nicnsa 3aBepLUeHHs nikyBaHHS. Lle nos’a3a-
HO 3 TUM, WO Hacamnepen eeKTUBHICTb MPOMEHEBOI
Tepanii, 30kpemMa  Mnpu HenyxXnUHHUX 3aXBOPIOBAHHSX,
3anexnTb Big HO30MOoriYHoi oopMM NaToOMOrYHOro npo-
uecy, noro nokanisauii Ta nowwupeHocTi. Kpim TOro,
Heabusike 3HaA4YeHHs MalTb BiK MauieHTa i horo 3aranb-
HWIA cTaH. Pesynstatn 6ynu nigTBepaxeHi 6aratopiyHUM
[OCBIOM MpPaKTUYHOTO 3aCTOCYBaHHS HWU3bKOAO30BOI
NPOMEeHeBOI Tepanii, a TakoX YUCIIEHHUMU MEOUYHUMMU
OOCNIIKEHHSIMU, L0 3acBigyWnM OTPUMAHHSI MO3UTUB-
HOro KniHiYHOro edeKTy Mpu 3acTOCyBaHHi PEHTreHo-
TepaneBTUYHOIO MiKyBaHHS Pi3HUX HEMYXJIMHHUX 3aXBO-
ptoBaHb y 78-98% Bunaakis [14, 16, 17].

TepaneBTUYHUI edeKT, Hanpuknag, Npu AereHepa-
TMBHUX 3aXBOPIOBAHHSIX KiCTKOBO-cyrnoboBoro anapary
NposIBNSIETLCA 3a3BMYal TiNbKM B KiHUi Kypcy ONpoMi-
HeHHs1 abo HaBiTb 4epe3 4-6 TWXHIB i Ginblie nicns
npoBeaeHOro Kypcy peHtreHoTepanii [18].

Y rpyni XxBopux i3 3ananbHUMW 3axXBOPHOBaHHAMU
xipypridyHoro npointo (ypyHKynu, kapOyHkynu, doner-
MOHW, NaHapwuuii, ocTeoMmieniTu, rigpageHiTn, ycknag-
HeHa piabeTnyHa ocTeoapTponartia, nicnsonepawiviHi
YCKMaOHEHHS) MO3UTUBHWUIA  pe3ynbTaT  [OCAraeTbCsi
y 90-97% Bunagkis. MNpy LBOMY NPU FHINHO-3ananbHMUX
npouecax TepMiH nikyBaHHa B 1,5-2 pasu KopoTlle
Ha BiAMiHy Bif 04HOrO TifnbKu XipypriyHoOro nikysaHHs [19].

OuiHeHo Ta onyGnikoBaHO KMiHiYHI  pe3ynsTatu
10046 nauieHTiB, AKi OTpUMYyBanu NiKyBaHHA HU3bKUMU
Jo3amy nNpomMeHeBOoi Tepanii 3 npuBody XBopobGnvMBoro

low focal doses, i.e. doses that do not cause skin damage
(up to 5-6 Gy).

At the same time, in degenerative-dystrophic disea-
ses of the musculoskeletal system, the two-field irradi-
ation technique is usually used. In this case, during
irradiation of large joints located near critical organs
or gonads (shoulder, hip), the central beam from both
the front and rear fields is directed 15-20° cranially
and outwards. The size of the fields should correspond
to the size of the irradiated joint or the affected spine.

Concomitant therapeutic measures in radiation
therapy of non-tumor diseases should be aimed at
enhancing the therapeutic effect, strengthening the
bodys defenses and preventing possible, primarily local,
radiation reactions and complications.

To avoid exacerbation of the underlying process
or the appearance of radiation reactions on the skin,
it is necessary to exclude additional radiation, chemical,
thermal, mechanical and other effects on the irradiated
area, which can enhance the biological effect of
ionizing radiation. Before starting X-ray therapy, irrita-
ting ointments and all types of thermal and physio-
therapeutic procedures are canceled. For the same
reason, iodine, mercury, arsenic, bromine and some
other medications are excluded from use before
and during radiation therapy, regardless of the method
of their administration.

The effect of radiation treatment of non-tumor disea-
ses often occurs after several sessions. However, the
effectiveness of the treatment, as a rule, should be
assessed several months after the course of therapy,
since the effect of radiation continues after the end
of treatment. This is due to the fact that, first of all, the
effectiveness of radiation therapy, including in non-tumor
diseases, depends on the nosological form of the
pathological process, its localization and prevalence.
In addition, the patients age and general condition are
of great importance. The results have been confirmed
by many years of practical experience in the use of
low-dose radiation therapy, as well as numerous medi-
cal studies, which have shown a positive clinical effect
when using X-ray therapy for various non-tumor disea-
ses in 78-98% of cases [14, 16, 17].

The therapeutic effect, for example in degenerative
diseases of the musculoskeletal system, usually mani-
fests only at the end of the course of irradiation or
even 4-6 weeks or more after completion of the course
of radiotherapy [18].

In the group of patients with inflammatory diseases
of surgical profile (furuncles, carbuncles, phlegmons,
panaritiums, osteomyelitis, hydradenitis, complicated
diabetic osteoarthropathy, postoperative complications),
a positive result is achieved in 90-97% of cases. At the
same time, in purulent-inflammatory processes, the
treatment period is 1.5-2 times shorter than in the case
of surgical treatment alone [19].

The clinical results of 10,046 patients who received
treatment with low-dose radiotherapy for painful knee
osteoarthritis have been evaluated and published.
In general, a noticeable and complete reduction in
pain was shown in 58-91% of all irradiated patients [20].

In a study of 895 patients treated with low-dose
radiotherapy for painful hip osteoarthritis, significant
and complete pain relief was demonstrated in
24-89% of the treated patients. [21].
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apTpo3y KoriHHOro cyrrnoba. 3aranom MomiTHe Ta MoB-
He 3MeHLWeHHs Gonto Oyno nokasaHo y 58-91% ycix
onpoMiHeHnx nauieHTis [20].

3a pesynbratamy nikyBaHHa 895 nadieHTiB, 4AKi
OTpMMYyBanu MpPOMEHEBY Tepanitd HU3bKUMU [03aMu
3 npvBodYy XBOPOGNUBOro apTpo3y Ta30CTErHOBOMO Cyr-
noba MomiTHe Ta NOBHe 3MeHLUEHHs1 Gomnto Gyno noka-
3aHo y 24—-89% onpomiHeHunx nauieHTis [21].

MpomeHeBa Tepanis npu3eena o 3anobiraHHsA no-
HOBMEHHIO HaAMIpPHOTO YTBOPEHHsI pyOUiB Ta rapHOMy
KocmeTuyHoMy edbekTy y 4317 nauieHTiB 3 kenoigamu
3 [OKYMEHTanbHO NiATBEPOKEHUM 3a[0BOMEHHAM na-
gieHTiB. Lo cTocyeTbcs 3anobiraHHS Ta  3HMKEHHS
YacToTU peuuauBiB NiCNS BUCIHEHHA Ta OMPOMIHEHHs
Kenoigis, MOBiOOMMEHi  pe3ynbtaty  BapiloBanuca
Big 60% no 80% [22, 23].

PeTpocnekTvBHi gaHi nikyBaHHA CUMNTOMaTUYHUX
XpebeTHMX remaHriom nigcyMoByHOTb pesynstaTr 464 Bu-
nagkiB: MOBHe nonerweHHss Gonto 6Gyno  AocArHyTo
y 57,6%, 4yactkoBe nonerweHHs Gono — y 27,7% Bcix
nponikoBaHux Bunagkie, a 14,7% 3anuwunocs 6e3 no-
NiNWEHHS CMMNTOMIB. TakMm YMHOM, 3araribHUN PiBEHb
Bignosigen nicns RT moxe 6yTn gocsarHytuin 85,3% [24].

[obposikicHi Me3eHxiManbHi  3aXBOPIOBaHHSA, Npu
SKUX iOHiI3yBanbHe BUMPOMIHIOBaHHSA HEpPiAKO A03BOrsie
[ocuTb ePEeKTUBHO 3YMMHUTM MPOrpecyBaHHs Mpolecy
aX [0 OOCSrHEHHS! NMOBHOMO i OCTATOYHOIO BUIiKYBaHHS,
BKIIOHAKTb HU3KY HEMNyXINMHHWX MNpoueciB (XoHApoma,
ibpoma, pgecmoig, AOepmartodibpoma, remaHrioma,
riraHTOKNITMHHA NyXnUHa KiCTOK, KenoigHi pyoui Towo).
OnybnikoBaHe npocnekTuBHe pocnigpkeHHs EORTC
3a yyacTio 2238 ocib 3 arpecuBHUM ibpoMaTo30M Mnoka-
3ano, Wo npoMeHeBa Tepanis y cymapHin gosi 56 Ip
edekTMBHaA Ans nauieHTiB 3 HeonepabenbHUM MNpo-
rPECYIOYUM 3aXBOPIOBAHHSAM NMEPBUHHUX, PELMONBYHOHNX
abo He MOBHICTIO pe3eLoBaHNX ypaxeHb. Xo4a xapakTep
KniHiYHOI BignoBigi nicns onpoMiHeHHs1 ByB NOBINbHUM,
y [OOBFOCTPOKOBOMY aHanisi npoTsiroM TpbOX pPOKIiB
i 6inbLe YacToTa perpecii NocTiliHo 36inbLyBanacs [25].

OuiHka eeKTUBHOCTI ANCTaHLiIMHOI Ta BHYTPILUHLO-
TKaHMHHOI NPOMEHEBOI Tepanii npenaparamu pagio-
akTuBHoro 3onota ('*Au) npu peBmartoigHOMYy apTpuTi
Moxe BigbyBaTucsa vepe3 4—6 Mmic. nmicns npoBeneHoro
nikyBaHHS, a npu ageHoMi rinodisa, KOnu OAyXyloTb
80-85% nauieHTiB, edekT npomeHeBOi Tepanii po3Bu-
BaETbLCS MOBINbLHO 3a3BM4Yall NPOTAroM ABOX POKIB, ane
Hepigko gocsirae Makcumymy nuiie yepes 5—10 pokis [26].

Mpu 0BroBopeHHi pPoO3BUTKY MOXIUBUX NMPOMEHEBUX
YLIKOOKEHb 0COOnMBOI yBaruM 3acrnyroByloTb HayKOBi
JOCrnifXeHHA 3acToCyBaHHSI OPTOBOJSILTHOI NMPOMEHEBOI
Tepanii y CMMNTOMaTtU4HOMY JliKyBaHHi OCTeoapTpo3y
KiHUiBOK. Ha npuknagi nikyBaHHsi 3HAYHOrO KOHTUHIEHTY
XBOpMX i3 NEPBMHHMM MOHOapPTPO30M CYrrobiB PisHMX
nokanisauin 6yno nokasaHo, WO MeToq peHTreHoTepanii
ManuMu 1o3aMu He NpM3BOAUTL [0 PO3BUTKY pagiauifnHo-
iHOYKOBaHUX MyXIWH Yy MiCUsIX OMPOMIHEHHS!, 30Kpema
M 0o MopdonoriyHMX 3MiH Yy LUKipi, sika oTpumyBana
GinbLly, Hixx Ge3nocepedHbO NaTOMOMYHUIA Ocepenok,
003y iOHi3yBanbHOro BMNPOMIHIOBaHHSA. Lli pesynsratu
Oynn OoTpuUMaHi Ha OCHOBI SIKICHOrO i KirlbKiCHOro Mop-
donoriyHoro aHanisy 6ionciin onpomiHeHux 12—15 pokis
TOMY AINSHOK LUKIpW Y MOPIBHSIHHI 3 CUMETPUYHUMU He-
ONPOMIHEHMMU JiNsIHKaMW, LIO BUKIOHYAN0o MOXIMBICTb
MIKPOCKOMIYHMX Mi3HIX NPOMEHEBUX NOLUKOLXKEHb [27]

Radiation therapy resulted in prevention of exce-
ssive scarring and good cosmetic results in 4317 patients
with keloids, with documented patient satisfaction.
Regarding prevention and reduction of recurrence after
excision and irradiation of keloids, reported results ran-
ged from 60% to 80% [22, 23].

Retrospective data on the treatment of sympto-
matic vertebral hemangiomas summarize the outcome
of 464 cases: complete pain relief was achieved
in 57.6%, partial pain relief in 27.7% of all treated
cases, and 14.7% remained without improvement
in symptoms. Thus, the overall response rate after RT
can be achieved to be 85.3% [24].

Benign mesenchymal diseases, in which ionizing
radiation often allows quite effectively to stop the
progression of the process until a complete and final
cure is achieved, include a number of non-neoplastic
processes (chondroma, fibroma, desmoid, dermato-
fibroma, hemangioma, giant cell tumor of bone, keloid
scars, etc.). A published prospective EORTC study
involving 2238 people with aggressive fibromatosis
showed that radiotherapy at a total dose of 56 Gy is
effective for patients with inoperable progressive
disease of primary, recurrent or incompletely resected
lesions. Although the nature of the clinical response
after irradiation was slow, in a long-term analysis for
three years and more, the frequency of regression
steadily increased [25].

The evaluation of the effectiveness of remote and
intratissue radiotherapy with radioactive gold ('®Au)
preparations in rheumatoid arthritis can occur 4—6 months
after the treatment, and in pituitary adenoma, when
80-85% of patients recover, the effect of radiotherapy
develops slowly, usually within two years, but often
reaches a maximum only after 5-10 years [26].

When discussing the development of possible
radiation damage, special attention is deserved by
scientific studies of the use of orthovoltage radiotherapy
in the symptomatic treatment of osteoarthritis of the
extremities. Using the example of the treatment of
a significant contingent of patients with primary mono-
arthrosis of the joints of various localizations, it was
shown that the method of low-dose radiotherapy does not
lead to the development of radiation-induced tumors
in the areas of irradiation, including morphological
changes in the skin, which received a dose of ionizing
radiation greater than that of the pathological focus
itself. These results were obtained on the basis of
qualitative and quantitative morphological analysis of
biopsies of skin areas irradiated 12-15 years ago in
comparison with symmetrical non-irradiated areas,
which excluded the possibility of microscopic late
radiation damage [27].
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BUCHOBKMU

B uinomy > ©GaraTopiyHui KOMEKTMBHUA [OCBI4
nokasaB BMCOKY e(EeKTUBHICTb MPOMEHeBOI Tepanii npu
Pi3HMX 3aXBOPIOBAHHAX HEOHKOMOriYHOro npodinto, LWwo
OO03BOMSE LUMpLUEe 3acTocoBYyBaTW 1i B MOBCAKAEHHIN
KNiHIYHIN NpakTuui, HaBiTb He Yekarun cuTyauii, npu
AKin ByayTb BUYEpnaHi BCi Cy4acHi, NpU4oOMy He 3aBxau
6e3neyHi A4nsa XBoporo, METOAM TEPAnNeBTUYHOMO BMIIUBY.

PeHTreHoTepaneBTMYHMI  MeTOA  MiKyBaHHSA, Cro-
yaTKy 3acTOCOBYBaHWMA 3a3BMYyail nicns TpaguuinHUX
MEeTOAiB IiKyBaHHA, $IKi He Haganu Ood4ikyBaHOro pe-
3ynetarty, He OBTAXMMBUIA | HE Hece BENUKOro PU3NKY
ONA  NauieHTiB, OCKINMbKA Ha CbOrogHi [OOCTOBIPHO
He Oyno 3adpikcoBaHO rocTpux abo XPOHIUHUX peakuin
Ha OdaHe niKyBaHHS, 9K i B3aEMO3B’SI3Ky MiX npoBefe-
HOKO MPOMEHEBOI Tepanied Ta MNi3Hille BUSBNEHUMU
OHKOSMOrYHMMM 3aXBOPIOBAHHAMM.

3aranoM HWHi OCHOBHMM MiCLEM 3aCTOCYBaHHS Npo-
MeHeBOI Tepanii y Hanbnmkyomy ManbyTHbOMy 3anu-
LIMTLCA OHKOMOrid, TOOGTO NiKyBaHHA came 3MOsKICHUX
HOBOYTBOPeHb. OfHaK KapTUHa 3aCTOCYBaHHS iOHI3yBanb-
HUX BUMNPOMIiHIOBaHb Y MeauumHi 6yna 6 aaneko He nos-
HOl, AKOM npomeHeBa Tepanis HEenyxnuMHHWUX 3axBo-
ptoBaHb 3anuwmnacs 6e3 HanexHoi ysBarun. TOX HEOH-
KororiyHa npomMeHeBa Tepanis noTpebye nogansbLioro
OOCNIMXEHHS Ta BUKOPUCTAHHS B KMiHIYHIA NnpakTuLi.
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CONCLUSIONS

In general, many years of collective experience
have shown the high effectiveness of radiotherapy
in various non-oncological diseases, which allows its
wider application in everyday clinical practice, without
even waiting for a situation in which all modern, and
not always safe for the patient, methods of therapeutic
influence will be exhausted.

The X-ray therapeutic method of treatment, initially
usually used after traditional methods of treatment that
did not provide the expected result, is not burdensome
and does not carry a high risk for patients, since to
date no acute or chronic reactions to this treatment
have been reliably recorded, as well as no relationship
between the radiation therapy performed and later de-
tected oncological diseases.

In general, the main area of application of radio-
therapy in the near future will remain oncology, that is,
the treatment of malignant neoplasms. However, the
picture of the use of ionizing radiation in medicine would
be far from complete if radiotherapy of non-tumor disea-
ses were left without due attention. Therefore, non-onco-
logical radiotherapy requires further research and
use in clinical practice.
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i obMexye ysaranbHIBaHICTb BUCHOBKIB Ha iHWi nonynsyii Ta
KIMiHIYHI KOHTEKCTWU. [na 3MeHLWIEeHHA 3a3HayeHuX BMMBIB 3a-
CTOCOBaHO He3anexHui NnoaBilHWiA Biabip Ta BUNYYEHHS AaHuX,
po3LmMpeHi koMBiHaLii Knt4oBUX CIB i NOriYHUX onepaTopiB.

nepcneK'ruBu MOAQABLUUX AOCAIAXEHD

[MepcnekTvB/ AOCRiAXeHb 30CepedXeHi Ha BUBYEHHI iMyHO-
MoaynoBanbHUX edeKTiB HM3bLKOA030BOI Tepanii AN 3yMNUHKK
XPOHIYHMX 3ananeHb cyrnobiB Ta AereHepaTvBHUX MPOLECIB.
[onoBHa meTa ManbyTHiIX pobiT — cTaHgapTu3auis 6e3neqHux
NPOTOKOMIB, SKi MIHIMI3YIOTb PU3WNKN AN NAUIEHTIB MPY 3Ha4YHOMY
NOKPaLLEHHI iXHbOT SIKOCTi XXUTTS.

KoHdAikT iHTepeciB

Bci aBTopu nopanu po pepakuii 3anoBHeHy €auHy dopmy
PO3KPUTTS KOHMMIKTY iHTepeciB MixHapoaHoro KoMmiTeTy pe-
naktopiB MmeguuHux xxypHanis «ICMJE» (International Committee
of Medical Journal Editors), sika gocTynHa 3a nocunaHHsaM:
http://www.icmje.org/conflicts-of-interest/

ABTOpPY pyKONWUCY CBIAOMO 3acBiAYyI0Tb BiACYTHICTb (haKTUYHOIO
abo noTeHUiNHOro KOHMIKTY iHTepeciB LWoAo pesynbraTiB
uiei pobotn 3 chapmaueBTUYHMMM KOMMAHIAMKU, BUPOBHMKaMM
HiomeanyYHUX NPUCTPOIB, IHLWIMMK OpraHi3auisiMu, Yni NPoayKTK,
nocnyru, diHaHcoBa NigTpUMKa MoXyTb ByTu nos’sizaHi 3 npea-
MEeTOM HafaHux MaTepianis abo siki croHcopyBanu npoBe-
OeHi focnigXeHHs.

AOTPUMOHHSA €TUMHUX HOPM

ABTOPW pyKOMUCY CBIAOMO 3acBiAuyloTb, WO MiArOTOBKA PYKO-
nucy 3AicHIOBanach BUKMIOYHO Ha OCHOBI BiAKPWUTO onybriko-
BaHWX HayKoBuX mxepen. Y poboTi He BUKOPMCTOBYBanuncb nep-
COHighikOBaHi AaHi NauieHTiB, pe3ynstati NepBUHHUX KNiHIYHUX
abo [oKNiHIYHKMX pocnigxeHb. Y 3B'A3Ky 3 UMM OTPUMaHHS
CXBaneHHs1 KoMicii 3 nuTaHb GioeTukn He BuUMaranocb. Jocnia-
XE€HHS BUKOHaHe 3 JOTPVMMAaHHSIM MPUHLMMIB HaneXHoi Hayko-
BOI MpaKTUKX Ta BigNOBIAHO A0 MiKHAPOOHUX ETUYHUX CTaH-
0aptiB, 3o0kpema pekoMmeHgauin KomiteTy 3 ny6nikauiiHoi
etukn « COPE» (Committee on Publication Ethics).

BUKOPUCTAHHS LUTYYHOrO iIHTEAEKTY

ABTOpK pyKONWCYy CBiAOMO 3acCBig4yHOTb, WO Yy Mpoueci mpo-
BeEeHHS JOCNIMKEHHSA Ta MiAroTOBKM LbOro PyKOMUCY He BUKO-
PUCTOBYBanM >XOAHWX IHCTPYMEHTIB abo cepsiciB reHepaTtus-
HOrO LUTYYHOrO iHTENEeKTy AN BMKOHaHHSA OyAb-sKkux 3aBAaHb,
nepeniyeHnx y TakCOHOMIi AeneryBaHHs 3aBAaHb reHepaTtuB-
HOMY LWTy4yHOMY iHTenekTy «GAIDeT» (Generative Artificial
Intelligence Delegation Taxonomy, 2025 p.). Yci etanu po6otu —
Bii KOHUenTyanisauii Ao diHanbHOro peparyBaHHS — BUKO-
HaHi 6e3 3any4yeHHs reHepaTMBHOTO LITYYHOTO IHTENeKTY,
BVIKIIOYHO aBTopamMMm.

MepBuHHI AaHi Ta MaTepiaAn

ABTOpM pyKOMMCy CBIAOMO 3acBig4yloTh, O NepBMHHA MeanyHa
OoKyMeHTauis (ictopii xBopobu, ambynaTopHi KapTku, NpoTo-
KON OOCTeXeHb, pe3ynbratv NnabopaTopHMX Ta iHCTPYMEH-
TanbHUX [JOCAIgXEeHb KOHKPETHMX MNauieHTiB) Ta CTaTUCTUYHI
6a3n gaHunx y poboTi He BUKOPWUCTOBYBAnMUCS. YCi TBEpPOXKEHHS
Ta ysaranbHeHHs1 MigKpiNAeHi MOCUNaHHAMW Ha nepLuoaXe-
pena, AOCTYynHi y BigKpMTOMy AocTyni abo uyepe3 HaykoBi 6ib-
nioteyHi pecypcu. [opaTkoBi Matepianu, WO CTOCYHOTbCH
npouecy Bigbopy Axepen uu pgetanisauii mertogonorii aHa-
nidy, MoxyTb OyTM HagaHi aBTOPOM-KOpecnoHAEeHTOM 3a 06-
I'PYHTOBaHMM 3aMUTOM.

generalizability of the conclusions to other populations and
clinical contexts. To reduce these influences, independent
double selection and data extraction, expanded combinations
of keywords and logical operators were used.

Prospects for further research

Research prospects focus on studying the immunomodulatory
effects of low-dose therapy to stop chronic joint inflammation
and degenerative processes. The main goal of future work is
to standardize safe protocols that minimize risks for patients
while significantly improving their quality of life.
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PE3IOME

AkTyanbHicTb. XopioHeniTenioma, BigoMa TakoX $IK XOpiOKapUUHOMA, € OAHiE
3 Hawbinbl arpecuBHMX QOPM 3M0SKICHUX TPOdOONacTUYHNX HOBOYTBOPEHb, LLO
BVHWKAIOTb 3 TKaHWH, SiKi B HOPMi YTBOPIOKOTb NNaLeHTy Mif Yac BariTHOCTI.

MeTa po6oTu — getanbHuii aHani3 KniHiYHOro BUMaAKy XOpioHeniTeniomu y BariTHOI
3 aKUEHTOM Ha pesynbTaTy NMpoBefeHOro obCTeXEeHHsl, BEAEHHs BariTHOCTI, po3poa-
XKEHHS Ta NiKyBaHHS nauieHTKu.

Matepiann Ta wMeToam. [lpeAcTaBrneHoO KniHIYHE CMOCTEPEXeHHS, OOCTEXEHHS
Ta niKyBaHHs BariTHOI nmauieHTkn 35 pokiB i3 mMeTacTa3om xopioHeniTeniomn y nixay,
noYnHaw4m 3 29-ro TMXKHS BariTHOCTI, WO TpUBarno nNpoTaroM 3 pokis.

3acTtocoBaHO 3aranbHOKMiHIYHI Ta nabopaTopHi (30kpeMa Bu3HayeHHs piBHiB X[
i C-peakTuBHOro 6inka), a TakoX iHCTpyMeHTanbHi MeToan AOCNiAKeHHS (ynbTpasBy-
KOBe AOCHiKEHHS, MarHiTHO-pe3oHaHcHa Tomorpadisi, komn'toTepHa Tomorpadis).
MpoBeaeHo xipypridHe, remocTaTvyHe Ta XiMioTepaneBTUYHE FiKyBaHHSI.

Pesynbratn. [NpeactaBneHo LIOAEHHE CMOCTEPEXEHHS 3@ BariTHOW Bif, MOMEHTY
BVSIBNIEHHSA MeTacTa3dy XOpioeniTeniomMmu y Mixei 40 PO3PO[KEHHS LUIISIXOM KecapeBoro
PO3TMHY 3 MoAanbLINM NepeBefeHHAM 4O OHKOMHEKOMOriYHOrO BiAAINEHHS.

Y BiOAineHHi BCTaHOBMNEHO fiarHo3: xopiokapumHoma cT2M1a (meTacTtatnyHe ypa-
XeHHsA napeHximu nerexb), FIGO lll. Ctax nicna nonoris. |l kniHiyHa rpyna. ECOG 3.
MpoBeaeHo nogarnblue 06CTEXEHHS Ta NiKyBaHHS.

BucHoBkKU. Takum 4MHOM, Yy MpeacTaBneHOMy KMiHIYHOMY BWNaaKy XopioHeniTe-
niomu, WO cnocrtepiranacs y >iHKM MONoZoro BiKy Mif Yac BariTHOCTI Mi3HIX TepMiHIiB
i cynpoBofgXyBanacsi MeTacTasyBaHHAM Yy MixXBy, KpoBOTeyew Ta aHemieto, 6yno
BVMKOH@HO [OCTPOKOBE PO3POMKEHHS LUMSXOM KecapeBOro PO3TMHY Ta MpOBeAeHO
afekBaTHy XximioTepanito. 3a3HauyeHi 3axogu CcTanu  BUpIWAnbHUMU  YMHHUKaMU
NO3UTMBHOT AVHAMIKM B MiKyBaHHI NaLi€HTKM.

Nasypenko B.B., XKenesHsiko O.10., Teptuwnuk O.10., WanbkoBa M.KO., Anximos C.1O., OByapeHko O.B. Bunagok
XopioHeniTeniomu y BariTHOI XiHKW. YkpaiHcbkull padionoeidHuli ma OHKoroaiyHul XypHan. 2026. T. 34. Ne 1.
C. 112-124. DOI: https://doi.org/10.46879/ukroj.1.2026.112-124
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ABSTRACT

Background. Choriocarcinoma is one of the most aggressive forms of malignant
trophoblastic neoplasms arising from tissues that normally form the placenta
during pregnancy.

Purpose — to provide a detailed analysis of a clinical case of choriocarcinoma in
a pregnant woman, with emphasis on the results of diagnostic evaluation, pregnancy
management, delivery, and patient treatment.

Materials and Methods. A clinical case of a 35-year-old pregnant patient with a vaginal
metastasis of choriocarcinoma is presented. The observation, examination, and
treatment of the patient, which started from the 29th week of pregnancy and lasted
3 years, are described.

General clinical and laboratory methods were used (including measurement of hCG
and C-reactive protein levels), as well as instrumental diagnostic methods (ultrasound,
magnetic resonance imaging, and computed tomography).

Surgical, hemostatic, and chemotherapeutic treatments were performed.

Results. Daily monitoring of the pregnant patient is described from the moment
of detection of vaginal metastasis of choriocarcinoma to delivery by cesarean section,
followed by transfer to the department of gynecologic oncology.

In the department, the following diagnosis was established: choriocarcinoma
cT2M1a (metastatic involvement of the lung parenchyma), FIGO stage Ill. Postpartum
condition. Clinical group Il. ECOG performance status 3. Further examination and
treatment were carried out.

Conclusions. In the presented clinical case of choriocarcinoma observed in a young
woman during late pregnancy, accompanied by vaginal metastasis, bleeding, and
anemia, preterm delivery by cesarean section was performed, followed by appropriate
chemotherapy. These measures were decisive factors contributing to a positive

treatment outcome for the patient.

For citation:

Lazurenko VV, Zhelezniakov OYu, Tertyshnyk DYu, Shalkova MYu, Alkhimov SYu, Ovcharenko OB. A case
of choriocarcinoma in a pregnant woman. Ukrainian journal of radiology and oncology. 2026;34(1):112-124
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BCTYN

XopioHenitenioma (XE), Bigoma Takox $K Xopio-
KapuMHOMa, € OAHIiel0 3 HamarpecuBHilIMX ¢opM 3ro-
AKICHUX TpodobnacTMyHUX HOBOYTBOPEHb, LIO BUHU-
KaloTb 3 TKaHWH, Siki B HOPMi YTBOPIOKOTb NAaueHTy nig
yac BariTHocTi. Llen Tun nyxnuHW XxapakTepusyeTbes
Ha[3BMYaNHO LUBMOKMM POCTOM, iIHBa3UBHUM XapakTepoMm
Ta BMCOKOK 3AaTHICTIO A0 MeTacTasyBaHHA [1]. YacToTa
XE popisHioe npubnusHo 1 Bunagok Ha 40-50 Tuc
BariTHocTen. [lo @akTopiB pu3NKy BUHUKHEHHA XE
BIQHOCATb MiXypLEeBUA 3aHEeCOoK (MOnsipHa BariTHICTb),
BUKMAEHb, HOpManbHy abo mnos3amaTkoBy BariTHICTb.
Bik matepi (monogwe 20 pokiB Ta cTtaplwe 35 pokiB)
BBAXa€ETbCA 3HAYYyLLMM pakTopoM pusmnky possutky XE,
LLIO MOB’A3@HO 3 FOPMOHArbHNM CTaTycom abo 3 iHWnMK
3MiHamu, WO BMNUBaKOTb Ha (YHKUIOHYBaHHSA Tpodo-
6nactuyHmMx KnituH [2]. MeBHi reHeTu4Hi MmyTauii, ki
KOHTPOMIOKTb KNITUHHWIA LMK | anonTos, MOXYTb Cnpu-
AT aHOManbHOMY pO3BUTKY TpodhobnacTy Ta BUHWK-
HeHHio XE. lMopylleHHs iMyHONOriYHOro KOHTPOM Hap
TpodobracTUYHMMK KNiTUHaMK Nif Yac BariTHOCTI MoXe
npu3BecTn Jo ix 3nosikicHoi TpaHcdopmalii [3].

MopdonoriyHo XE cknagaetbcs 3 ABOX TUNIB KNITUH —
cuHuuTioTpodhobracta i uuToTpochobnacta. [lNepuwi €
BenvknMn BaratosgepHVMU YTBOPEHHAMM, SKi aKTUBHO
nponicpepytoTe | BIANOBIAaOTL 3a iHBA3ilO Y TKaHWUHW;
apyri € 6inblw ApiGHMMK | MeHW AudepeHLinoBaHnumu,
L0 A03BOMSE 1M MNiATPUMYBATU MOCTIMHUIA PICT MYXMUHWN.
XopioHeniTenioma XxapakTepu3yeTbCs BUPaXeEHO iHBa-
3i€l0 Y HABKOMMLLIHI TKAHWHWN 3 YTBOPEHHAM HEKPOTUYHMX

INTRODUCTION

Choriocarcinoma is one of the most aggressive
forms of malignant trophoblastic neoplasms arising
from tissues that normally form the placenta during
pregnancy. This type of tumor is characterized by
extremely rapid growth, an invasive nature, and a high
metastatic potential [1]. The incidence of CC is approxi-
mately 1 case per 40000-50000 pregnancies. Risk factors
for the development of CC include hydatidiform mole
(molar pregnancy), miscarriage, normal pregnancy,
or ectopic pregnancy. Maternal age (under 20 and over
35 years) is considered a significant risk factor for CC,
likely associated with hormonal status or other changes
affecting trophoblastic cell function [2]. Certain genetic
mutations that regulate the cell cycle and apoptosis
may contribute to abnormal trophoblast development
and the occurrence of CC. Impairment of immunological
control over trophoblastic cells during pregnancy may
lead to their malignant transformation [3].

Morphologically, CC consists of two types of cells —
syncytiotrophoblast and cytotrophoblast. The former are
large multinucleated structures that actively proliferate
and are responsible for tissue invasion; the latter are
smaller and less differentiated, enabling them to sustain
continuous tumor growth. CC is characterized by marked
invasion into surrounding tissues with the formation
of necrotic areas due to rapid growth and insufficient
tumor blood supply. The absence of clear boundaries
and the ability to metastasize via blood and lymphatic
vessels are among its key diagnostic features [4].
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OINAHOK 4epe3 LWBMOKWMM PicT i HEQOCTaTHICTb KPOBO-
nocrtadaHHa nyxnuHwW. BigcyTHicTe uitkmx mex XE,
30aTHICTb OO0 MeTacTasyBaHHsi 4epe3 KPOBOHOCHI Ta
nimdatuyHi cyauHu € oaHMMMK 3 TOMOBHUX i AiarHoc-
TUYHUX O3HaK [4].

Cumntomatnka XE € pi3HOMaHiTHOWO Ta 3anexuTb
Big cTajii po3BMTKY NyXnuHKW, nokanisauii meractasis,
3aranbHOro crtaHy 3gopoB’d nauieHTku. Ockinbkun XE €
arpecuBHUM Ta LUBUOKO3POCTAKYUM 3MOSIKICHUM HOBO-
YTBOPEHHSIM, CUMNTOMM MOXYTb PO3BMBaTUCA CTPIMKO
i yacTo GyBatoTb BupaxeHUMU. OgHUM i3 paHHIX cumn-
ToMiB XE € aHOmanbHi MaTKOBi KpOBOTEYi, fKi MOXYTb
BMHMKATM nig 4vac abo nicna BariTHOCTI (BKMOYaun
MiXypUeBUiA 3aHOC, BUKMAEHb abo HopmarnbHi nonoru)
i BiApi3HATMCA 3a TPMBANICTIO Ta iHTEHCMBHICTIO. YacTo
BOHW He MiadalTbCcs CTaHAAPTHUM MeTogaMm NiKyBaHHS,
WO MOXe CTaTu MepLiMM CUrHamom Ans nofanbLioro
obcTexeHHsl. boni yHU3y xuBOTa € e OOHWM Xapak-
TePHUM CUMMNTOMOM, WO cynpoBomxye XE, ski MoxXyTb
OyTV 3yMOBIMEH| LUBUAKAM 3POCTaHHSIM MNyXJIUHK, SKa
BUKIMKAE PO3TArHEHHS MaTkym abo 3AiACHIE TUCK Ha
CycCifHi opranu [5].

XopioHeniTenioma Mae Benvky 6ionoriuHy akTUBHICTB,
O NPOSBNAETHCA B 3HAYHOMY MiABULLEHHI PiBHS XOpio-
HiYHOro roHagoTponiHy noanHKn (XIT) y KpoBi NauieHToK.
Llen ropmMoH € Kno4oBMM MapKepom Afs AiarHOCTUKM
i MOHITOPUHIY NiKyBaHHSA, OCKINbKW AOro piBeHb Hanpsimy
KOPEMHOE 3 aKTUBHICTIO MyXNMHHOrO npouecy. MiaBuweHHs
piBHa XITl mMoxe npu3BoguMTM OO MNOSABM CUMMTOMIB,
XapakKTepHUX AN paHHIX CcTagin BariTHOCTI, 30Kpema,
HygoTa Ta 6noBaHHs (XIT1 Moxe CTMmynioBaTu LeHTpU
OnoBaHHs B TONMOBHOMY MO3KY), Habpsiku rpyaHux
3ano3 (XITl Takox Moxe BNnuBaTW Ha rpygHi 3anosu,
BMKIMKaOUM TX 30iMNbLUEHHS Ta YyTNMBICTb) [6].

Ockinekn XE € arpecuBHOIO MyXSIMHOM, fika MeTa-
CTasye BXe Ha paHHiX cTagisix, To BMHWKAE [oAaTKoBa
cumMnTomMaTuKa 3anexHo Big nokanisauii meTtacTtasiB.
3okpema, Npu MeTactaszax B FereHi CMMMITOMWU BKIO-
YatoTb 3a4M1LLKY, Kallenb, iHoAi 3 AOMilLKaMKn KpoBi (remo-
nTn3nc), siki MOXyTb iMiTyBaTh TyOGepkynbo3 abo nHeB-
MOHito [7]. MeTacTa3an B ronoBHUN MO30K MOXYTb BUKIN-
KaTu ronoBHUi 6inb, cygoMW, MOPYLUEHHS CBIJOMOCTI
abo iHwWi HeBponoriyHi cumnTomu [8]. MeTacTasn B ne4iHky
npu3BoaATL OO MNOSIBA KOBTSHUUI, Gono B npaBoMy
nigpebep’i Ta 306inNblUEHHsT PO3MipiB nedviHkM. MeTtacTtasu
B MiXBYy MOXYTb MPOSIBNSITUCS KPOB'SIHUCTUMMW BUAiNEH-
HsiMK abo GonsiMu y AinaHUi Manoro Tasa.

CBoevyacHa Ta TodHa giarHoctuka XE € KpuTuiHO
BaXXNMBO AN BUSBNEHHS MyXMMHW HA paHHiX cTagisx,
BM3Ha4YeHHS HasIBHOCTi MeTacTasis, BUOopy onTumMarnbHol
cTparterii NikyBaHHA Ta NOKpaLLlEeHHA NPOrHo3y Ans naui-
eHTkn. [iarHoctnka XE BKkMo4Yae geTtanbHUA KhiHIYHWIA
ornsa, 36ip aHamHe3y nauieHTKW, BKMYakouu iHgop-
Mauito Npo nonepeaHi BariTHOCTi, MOXMMBUIA MiXypLiEeBUi
3aHecok, BukuaHi abo nonorn. Ocobnuea yBara 3Bep-
TAETbCA Ha HasIBHICTb aHOMalbHUX MaTKOBMX KPOBOTEY,
AKi € OAHUM i3 Hanbinbw nowupeHnx cumntomis XE.
Mig yac riHekonoriyHoro ornsgy OUiHIOWTL CTaH NiXBu Ta
LWUMAKN MaTKK, @ TAKOX MOXIMBI O3HAKWU MeTacTalyBaHHS
NyXfWHW Ha cTaTeBsi Ta CycigHi opraHu [9].

JlTaGopaTtopHi TecTu BigirpaoTb KNOYOBY porb Y Aiar-
HocTuui XE, ocCKinbku [03BONSATb BU3HAYUTU Cheum-
divHi Giomapkepu, siki cUrHaniaylTb NPo HasBHICTb MyX-
nuHKW, oo akmx BigHocutbes XIT1. Bucokui piseHb X[l
y cupoBarLi KpoBi abo cedi, 0cobnmMBo nicns 3aBepLUeH-
HS1 BariTHOCTi, € OCHOBHMM MOKa3HMKOM HasiBHOCTi XE.

The clinical presentation of CC is diverse and
depends on the stage of tumor development, the
localization of metastases, and the patient's general
health status. As CC is an aggressive and rapidly
growing malignancy, symptoms may develop quickly and
are often severe. One of the early symptoms is abnormal
uterine bleeding, which may occur during or after
pregnancy (including molar pregnancy, miscarriage,
or normal delivery) and can vary in duration and
intensity. These bleedings often do not respond to
standard treatments, which may serve as an initial
indication for further investigation. Lower abdominal pain
is another characteristic symptom associated with CC,
which may result from rapid tumor growth causing uterine
distension or pressure on adjacent organs [5].

Choriocarcinoma exhibits high biological activity,
manifested by a significant increase in the level of hu-
man chorionic gonadotropin (hCG) in patients’ blood.
This hormone is a key marker for diagnosis and treatment
monitoring, as its level directly correlates with tumor ac-
tivity. Elevated hCG levels may lead to symptoms typical
of early pregnancy, including nausea and vomiting (hCG
can stimulate the vomiting centers in the brain), as well
as breast swelling (hCG may also affect the mammary
glands, causing enlargement and sensitivity) [6].

Since CC is an aggressive tumor that metastasizes
at early stages, additional symptoms arise depending
on the localization of metastases. In particular, in cases
of pulmonary metastases, symptoms include dyspnea,
cough, and sometimes hemoptysis, which can mimic
tuberculosis or pneumonia [7]. Brain metastases may
cause headaches, seizures, impaired consciousness,
or other neurological symptoms [8]. Liver metastases
lead to jaundice, pain in the right upper quadrant, and
hepatomegaly. Vaginal metastases may manifest as
bloody discharge or pelvic pain.

Timely and accurate diagnosis of CC is critically
important for early detection, identification of metastases,
selection of optimal treatment strategy, and improvement
of patient prognosis. Diagnosis includes a thorough
clinical examination and detailed medical history, inclu-
ding information on previous pregnancies, possible
molar pregnancy, miscarriages, or deliveries. Special
attention is given to abnormal uterine bleeding, one of
the most common symptoms of CC. During gynecolo-
gical examination, the condition of the vagina and cervix
is assessed, as well as possible signs of tumor meta-
stasis to the genital and adjacent organs [9].

Laboratory tests play a key role in diagnosing CC,
as they allow detection of specific biomarkers indicating
the presence of the tumor, particularly hCG. Elevated
hCG levels in serum or urine, especially after the end
of pregnancy, are a primary indicator of CC. Regular
monitoring of hCG levels helps assess treatment
effectiveness and detect disease recurrence. A complete
blood count often reveals anemia and signs of i
nflammation [10].

Modern instrumental diagnostic methods are used for
precise tumor localization, assessment of its size, and
detection of metastases. Ultrasound (US) is one of the
most accessible and informative methods, which allows
a tumor in the uterine cavity to be detected, its size
and structure to be evaluated, and monitoring to be
carried out during treatment. Computed tomography (CT)
and magnetic resonance imaging (MRI) are used to
detect metastases in the lungs, brain, liver, and other
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PerynapHuit moHiTopuHr piBHa XIT1 gonomarae ouiHUTh
edeKTUBHICTb MiKyBaHHA Ta BMU3HAYUTU peuuavBu
3axBoploBaHHs. B 3aranbHOMy aHanisi KpoBi 4acto
BUSIBNSIETLCH aHeMisi, 03Haku 3ananbHoro npouecy [10].

[na ToyHoi nokanisauii NyXnNuHW, OUiHKK ii po3Mmipis
Ta HasIBHOCTI MeTacTa3iB BWKOPUCTOBYIOTLCS Cy4acHi
iHCTpyMEeHTanbHi MeToaM [fiarHOCTUKU. YNbTpa3ByKOBe
pocnigkeHHss (Y3[) — oguH i3 Hambinbll OOCTYMHMX
Ta iHpOpMaTMBHUX METOAIB, SKUA [O03BOSISIE BUSBUTU
NyXfMHY B MOPOXHWHI MaTKW, OuiHUTK Ti po3mipu Ta
CTPYKTYPY, 34INCHIOBATU Ti MOHITOPUHT Mif Yac NikyBaHHS.
Komm’totepHa Tomorpadis (KT) Ta mMarHiTHo-pe3oHaHcHa
Tomorpadpis (MPT) BMKOPUCTOBYIOTLCA ANS BUSBNEHHS
MeTacTasiB Yy nereHsix, roroBHOMY MO3KY, MeviHui Ta
iHWKUX opraHax. AHriorpacia — meTtod, WO [03BOMsiE
Bi3yaniayBaTu KpOBOMOCTAYaHHS MyXMUHW Ta OUIHWUTK
il Backynsipusauito, Lo mMoxe OyTu KOpUCHWUM Mpu nna-
HyBaHHi XipypriyHoro BTpyyaHHs. bioncia nyxnuMHHOT
TKaHWHW 3 nofanbLlUMM FiCTOMNOrYHUM [OCHIMKEHHAM €
KMNoYoBMM METOAOM Ang nigTeepaXeHHs AiarHody XE.
3as3Buyain 3aiMcHI0ETLCS 3abip TKaHMHKM Mig 4ac Kiope-
Taxy MNOPOXHWUHW MaTkM abo NyHKUINHO Mig KOHTPO-
nem Y3[. lNictonoriyHe gocnigkeHHs A03BOMSE BUABUTU
xapakTepHi o3Hakun XE, Taki ik BiaCyTHICTb BOPCUH XOPiOHY
Ta HasiBHICTb 3MosikicHNX TpodobrnacTUyHMX KniTuH [11].

Ockinbkn cumntomm XE MoxyTe OyTun nogibHumu
00 IHLWKUX FiHEeKOMNOriYHMX 3axBOpOBaHb, TaKMX sIK No3a-
MaTKoOBa BariTHICTb, pak eHaomeTpito abo [obGposikicHi
NyXMMHW MaTKW, BaXMMBO NPoBOAUTU AndepeHUiiHy
[iarHOCTKKY, sika BKIMOYaE MOPIBHAHHA KNiHIYHMX AaHUX,
pesynksTaTiB NabopaTopHMX i iHCTPYMeHTanbHUX gocnia-
XEeHb, TCTONOMYHOrO aHamnizy Ans BUKMYEHHS iHLUMX
NPUYMH 3axBOplOBaHHSA [12].

JlikyBaHHs XE € cknagHuMm Mpouecom, Lo BKIOYaE
BMKOPUCTAHHSA Pi3HUX METOAIB Tepanii, cnpsiMoBaHUX
Ha MOBHE 3HWLLEHHSI MyXMUHW, 3anobiraHHs peuuaneam
i 30epexeHHs, 3a MOXIUBICTIO, PENPOAYKTUBHOI (yHKLUIT
XKiHKA.  3aBOsIKM  OOCATHEHHSIM  Cy4acHOI  MeguuuHW,
3HayHa KinbkicTb BUNagkis XE moxe OyTu ycniliHO BUIIKY-
BaHa, HaBiTb Yy pasi HasBHOCTI MeTacTasiB. XipypridyHe
BTPYYaHHS He 3aBXaW € NEePBMHHUM METOAOM fliKyBaH-
Hs XE, ogHak BOHO MoOxe OyTM HeoOXigHUM Yy NEBHUX
Bunagkax. O6csr xipypriyHOro BTpyYaHHS 3anexuTb Bif
CTYMNEeHs MOLUMPEeHHsT npouecy i Bapitoe Big 3BMYAMHOI
ekcTMpnauii mMaTtku [0 PO3LIMPEHOI MNaHricTepeKkToMii
3 NepeB’sI3K0I0 BHYTPILLHIX kny6oBux apTepin [13].

OcHoBHVMM MeToaoM nikyBaHHS XE Ha cborogHi
BBaXa€eTbCs XiMioTepanisi, sika 3abe3nevye BUCOKY edek-
TUBHICTb, HaBiTb Yy pa3i NoWnpeHHs MeTacTasis. [1pome-
HeBa Tepanis 3acTOCOBYETbCSl 3a3BuMYal nuwe B pasi
MeTacTasiB y ronoBHUN MO30K, siki He NiaaalTbCs XiMio-
Tepanii [14]. IMyHOTepanis € HOBMM nNepcrneKkTUBHUM
mMeTogom nikyBaHHA XE, ska cnpsiMmoBaHa Ha CTUMYyns-
Uito iMyHHOT cuctemu Ans Ginbw edpekTMBHOrO po3nisHa-
BaHHS Ta 3HULLIEHHS 3NOSAKICHMX KNiTUH [15].

MporHo3 npu XE 3a3Bu4yai cnpustnmneuin, ocobnueo
SIKLLO 3aXBOPIOBAHHSI [iarHOCTOBAHO Ha PaHHiX cTagisix
i posnoyato cBoeyacHe nikyBaHHs. CyvacHi metogu Te-
panii 4O3BONAIOTL OOCAITA BUCOKUX MOKA3HMUKIB BWDKM-
BaHOCTI HaBiTb y BMNagKkax 3 HasABHICTIO meTacTasiB [16].

MeTa po60TU — feTanbHWIA aHani3 KniHiYyHoro BMnaga-
Ky XOpioHeniTenioMmun y BariTHOI 3 akKLLeHTOM Ha pesynsrat
npoBedeHOro 0bCTEXEHHS, BEAEHHSI BariTHOCTi, po3pop-
XKEHHS Ta nikyBaHHS nopoainni.

organs. Angiography enables visualization of the
tumor’s blood supply and assessment of its vascula-
rization, which may be useful in planning surgical
intervention. Tumor tissue biopsy followed by histological
examination is the key method for confirming the diag-
nosis of CC. Tissue sampling is usually performed
during uterine curettage or via needle biopsy under ultra-
sound guidance. Histological examination reveals
characteristic features of CC, such as the absence
of chorionic villi and the presence of malignant
trophoblastic cells [11].

Since the symptoms of CC may resemble those of
other gynecological conditions, such as ectopic
pregnancy, endometrial cancer, or benign uterine tumors,
differential diagnosis is essential. This involves com-
parison of clinical data, laboratory and instrumental
findings, and histological analysis to exclude other causes
of the condition [12].

Treatment of CC is complex and involves multiple
therapeutic approaches aimed at complete tumor
eradication, prevention of recurrence, and preservation
of the woman’s reproductive function whenever possible.
Thanks to advances in modern medicine, a significant
proportion of CC cases can be successfully treated,
even in the presence of metastases. Surgical inter-
vention is not always the primary treatment modality
but may be required in certain cases. The extent of
surgery depends on disease spread and ranges from
standard hysterectomy to extended panhysterectomy
with ligation of the internal iliac arteries [13].

Chemotherapy is currently considered the primary
method of CC treatment, providing high efficacy even
in cases with metastatic spread. Radiotherapy is
generally used only for brain metastases that are
resistant to chemotherapy [14]. Immunotherapy is
an emerging and promising treatment modality aimed
at stimulating the immune system to recognize and
destroy malignant cells more effectively [15].

The prognosis for CC is generally favorable, espe-
cially when the disease is diagnosed at an early
stage and treatment is initiated promptly. Modern
therapeutic approaches allow high survival rates to be
achieved even in cases with metastatic disease [16].

Objective — is to provide a detailed analysis of
a clinical case of choriocarcinoma in a pregnant woman,
with emphasis on the results of diagnostic evaluation,
pregnancy management, delivery, and patient treatment.
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MATEPIAAU TA METOAU AOCAIAXEHHS

MpencTtaBneHo KniHiYHE crnocTepexeHHsl, ob6cTe-
XKEHHA Ta nikyBaHHA BariTHOI nauieHTkM 35 pokis
i3 MeTacTta3oMm XxopioHeniTenioMmn y MiXBYy, MOYMHAKYU
3 29-r0 TWXKHS BariTHOCTI, L0 TPUBano NpoTArom 3 pokis.

3acTtocoBaHO 3aranbHOKMiHIYHI  Ta nabopaTopHi
(3okpema BM3HayeHHs piBHIB XIT1 i C-peakTuBHOro
Ginka), a TakoX IHCTPYMeHTamnbHi METOAM AOCHimKEH-
Hs1 (YNbTpa3ByKOBE OOCHIOXKEHHS!, MarHiTHO-pe3oHaHCHa
ToMorpadisi, Komn'toTepHa Tomorpadis).

lMpoBegeHo xipypriyHe, remocTaTnyHe Ta XimioTepa-
NeBTUYHE MiKyBaHHSI.

PE3YAbTATU

OnuUC KAIHIYHOro BUNAAKY

Baritha M., 35 pokiB, 02.12.2023 p., Ha 29 TWXHi
BariTHOCTi 3BepHynacb A0 KoMyHanbHOro Hekomepuin-
Horo nignpuemMcTea XapkiBcbkoi obnacHoi pagu «Obnac-
HAA MeOUYHUIM KMiHIYHUIA UeHTp yponorii i Hedponoril
iMm. B.I. Wanosana» 3i ckapramu Ha o6’eMHe yTBOPEHHSA
B nixsi, Oyno npoBedeHO onepaTuBHE BTPyYaHHSA
3 npuBogy napaypeTpanbHOi KiCTW, XiHKa BignylieHa
Jogoomy, B noJanbLUOMy MpOBOAMITOCH ambynaTopHe
nikyBaHHA. 16.12.2023 p. y BariTHOI 3'ABUNUCL cKapru
Ha Binb po3nMpaKYoro xapakTepy B AiNsHLUi NPOMEXMHN,
nicng 4oro MOBTOPHO 3BepHynacb A0 KomyHanbHoro
HeKoMepUiiHOro nianpueMcTBa XapkiBCcbkoi obnacHoil
pagn «O6nacHUn MeauyHW KMiHIYHWIA LeHTp yponorii
i Hecpponorii im. B.l.LLUanosanax. Mpu ornsagi Binbynocb
camocTiiHe [peHyBaHHSA cybypeTpanbHoi remaTomu
niXBM, BUKOHAHO MNEpPBUHY XipypriyHy 06poOKy paHu,
KpoBoTeva 3ynuHeHa (puc. 1). parMeHTV NyxnuHu Big-
npaBneHo Ha naTorictonoriyHe AocnigXeHHs. BariTHa
ckepoBaHa [oO BigdineHHa nartonorii  BariTHOCTI Yy
KomyHanbHe HekomepuiiHe nignpuemMcTBO XapkiBCbKOT
obnacHoi pagn «O6nacHWiA LEHTP OHKOMOTii».

MATERIALS AND METHODS

A clinical case of a 35-year-old pregnant patient with
a vaginal metastasis of choriocarcinoma is presented.
The observation, examination, and treatment of the
patient, which started from the 29th week of pregnancy
and lasted 3 years, are described.

General clinical and laboratory methods were used
(including measurement of hCG and C-reactive protein
levels), as well as instrumental diagnostic methods
(ultrasound, magnetic resonance imaging, and computed
tomography).

Surgical, hemostatic, and chemotherapeutic treat-
ments were performed.

RESULTS

Clinical case description
A 35-year-old pregnant patient D. presented on
December 2, 2023, at 29 weeks of gestation to the
Municipal Non-Profit Enterprise of the Kharkiv Regional
Council «V.l. Shapoval Regional Medical Clinical Center
of Urology and Nephrology» with complaints of a mass
in the vagina. Surgical intervention was performed for
a paraurethral cyst, after which the patient was discharged
home with subsequent outpatient management. On De-
cember 16, 2023, the patient developed complaints of
distending pain in the perineal region and again sought
care at the same institution. During examination, spon-
taneous drainage of a suburethral vaginal hematoma
occurred; primary surgical wound management was
performed, and bleeding was controlled (Fig. 1). Tumor
fragments were sent for histopathological examination.
The patient was referred to the Department of Pregnancy
Pathology at the Municipal Non-Profit Enterprise of the

Kharkiv Regional Council «Regional Clinical Hospital».

Puc. 1. Mertacrtas xopioHeniTeniomu no nepeaHin cTiHui nixen y nauieHtkn [., 35 pokis, A0 NiKkyBaHHS
Fig. 1. Choriocarcinoma metastasis on the anterior vaginal wall in patient D., 35 years old, before treatment
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16.12.2023 p. o 15:00 xiHka fgocTaeneHa OGpwura-
0010 eKCcTpeHoi (wBuakoi) MeguyHoi gonomorn o Komy-
HanbHOro HEKOMEpUINHOro nignpuemMcTBa XapKiBCbKOi
obnacHoi pagn «O6nacHa kniHiyHa nikapHs» 3i ckapramm
Ha Ginb Ta Maxydi KpOB'SIHUCTI BUAINEHHA B AinsHLUi
nicnsaonepauinHoi paHn. 17.12.2023 p. y 3B’A3Ky 3 03Ha-
KaMu aHemii TsKKOro cTyneHsi (remornobiH 61 r/n)
npoBedeHO remoTpaHcdysito o6’emom 636 mn epuTpo-
untapHoi macu. CtaHoM Ha 22.12.2023 p. reMorno6iH —
90 r/n, 3aranbHui Binok kpoBi — 39.2 r/n, NPodoOBXye
OTpMMYBaTU aHTUaHEMiYHy, aHTubakTepianbHy Ta cuMmn-
TOMaTW4Hy Tepanito. 23.12.2023 p. BariTHa MNOCKapXwu-
nacs Ha 3anamopoYEHHS Ta NOPYLUEHHST NepudeprnyHoro
30py, wo pantoBo BuHMKNK o 20:30. lNauieHTKy nepe-
BeJEeHO A0 BigdineHHs aHecTesionorii Ta iHTEeHCUBHOI
Tepanii (BAIT) XapkiBCbKOro perioHanbHoro nepuHa-
TanbHOro UEHTPY, Ae 3'BUNUCA cKapru Ha MNOMipHi
KPOB'SIHUCTI BUOiNeHHs 3i crtateBux wnsxie. O6car
kpoBoBTpaTu cTaHoBuB 10 mn. KoHcynbToBaHa HeBpO-
norom, Hemnpoxipyprom, odtanbmonoroMm. [o Tepanii
AopaHo remocTaTtuyHy Tepanito: ypion 1 r Ha 0,9% NaCl
250,0 B/B kpanenbHo. CtaHom Ha 23.12.2023 p. remo-
rmo6iH — 93 r/n, 3aranbHuin Ginok kposi — 43,9 r/n.
26.12.2023 p. NOBTOPHO 3'ABMMUCH PSICHI KPOB’SIHUCTI
BMAINEHHS 3 30BHILLUHIX cTaTeBmx WNAxiB. KpoBoBTpaTa
craHoBuna 100 mn. KniHiyHuMiA aHania KpoBi: newnko-
untn — 11,5%x10°, TpoMGouunTn — 286x%10°, epuTpoLnNTM —
3.78%10°, remornoGiH — 105 r/n. MNpoTeiHemis — 46,3 r/n.
B ymoBax onepauiiHOi NpoBeAeHO YLIMBaHHA AedeKTY
nepeaHboi CTiHkK nixBu. lNMpusHadeHo: uedasoniH 1,0 T,
B/B, cydep 10,0 B/B, LiaHko6aniH 500 mn n/w 1 p/go6by.

26.12.2023 p. — oTpMMaHo pesynsraTu naToricTo-
noriyHoro JocnigxeHHs Ne66975-76 parmeHTy nyx-
nvHKW, BuaaneHoi 16.12.23 p. B KHIT XOP «O6nacHui
MeOUYHUIA  KNiHIYHWA  UeHTp Yyponorii i Hedponoril
im. B.l. LlanoBana»: 3MiHW BUWKNUKaKOTb Nigo3py Ha
TpodobnacTuyHy xBopoby.

CraHom Ha 27.12.2023 p. — remornobGiH — 86 r/n,
3aranbHuin 6inok kposi — 57,4 r/n.

28.12.2023 p. — Ha MPT ronoBHOro MO3Ky AaHuX
LWOAO0 BOTHMLLIEBMX Ta OO'€EMHUX ypaKeHb TONIOBHOIO
MO3Ky He BusiBrieHo. 28.12.2023 p. piBeHb XOPiOHIYHOIO
roHagoTponiHy noguHu (Xr): 74160 mMO/n.

29.12.2023 p. — KOHCynbTOBaHa 3aBigyBayeM OHKO-
riHekornoriyHoro BigaineHHs KomyHanbHOro Hekomep-
uirHoro nignpuemctBa «OBGnacHUn LEHTP OHKOMOFii».
3akro4eHHs: NepekoHNMBUX AaHuX Wwoao Tpodobnac-
TUYHOI XBOpobOWM Hemae, ane 3 ornsgy Ha pesynbratv
natorictonoriyHoro  gocnigkeHHs  Ne66975-76  Bio
26.12.2023, peKoMeHOOBaHO: PO3POMAKEHHS  LUNSAXOM
onepadii kecapiB pPO3TWUH 3rAHO 3 aKyLIepPCbKOK CUTY-
aujeto, 3 peTenbHUM OrMsA0OM  MOPOXHUHW — MaTKu
Ha HasiBHICTb MigO3pinux AinsHOK Ha TpodobrnacTuyHy
XBOpoOy, Gioncis yTBOPEHHst Ans MOBTOPHOrO ricTOno-
rivHoro pocnigxeHHsi. KoHtponb X1 (1, 7, 14-ta goba)
nicna nonoris. PekoMeHO0BaHO 3BEPHEHHSA A0 riHEKOro-
rivHoro BigaineHHs KHIM «O6GnacHWiA LEHTP OHKOMOrii»
ONsi BUPILLEHHS MUTaHHS LWOAO NPOBEAEHHS cneLianiso-
BaHOrO MiKyBaHHSI.

31.12.2023 p. — y BariTHOI 3'ABUNNCb CKaprn Ha pigke
yacTe BUMNOPOXHEHHS, LLIO HE MOB’si3aHe 3 NPUNOMOM iXi.
KinbkicTb BUNopoxHeHb 7—11 Ha poby. KoHcynbroBaHa
Xipyprom, TepaneBTOM Ta racTPOEHTEPONOroM, 3aKIto-
YeHHs: aHTubioTMkoacouihoBaHa pdiapes. [Mpu3HayeHo
cMMNTOMaTU4YHY Tepanito.

On December 16, 2023, at 15:00, the patient was
transported by an emergency medical team to the
Municipal Non-Profit Enterprise of the Kharkiv Regional
Council «Regional Clinical Hospital» with complaints
of pain and spotting from the postoperative wound area.
On December 17, 2023, due to signs of severe anemia
(hemoglobin 61 g/L), a blood transfusion of 636 mL of
packed red blood cells was performed. As of December
22, 2023, hemoglobin was 90 g/L, total serum protein
was 39.2 g/L; the patient continued to receive anti-
anemic, antibacterial, and symptomatic therapy. On De-
cember 23, 2023, the pregnant patient complained
of dizziness and sudden-onset peripheral visual distur-
bances at 20:30. She was transferred to the Department
of Anesthesiology and Intensive Care of the Kharkiv
Regional Perinatal Center, where she also reported
moderate bloody discharge from the genital tract.
The volume of blood loss was 10 mL. She was examined
by a neurologist, neurosurgeon, and ophthalmologist.
Hemostatic therapy was added: Uriol 1 g in 0.9% NaCl
250 mL intravenously (drip infusion). As of Decem-
ber 23, 2023, hemoglobin was 93 g/L, total serum
protein was 43.9 g/L. On December 26, 2023, profuse
bloody discharge from the external genital tract recurred,
with a blood loss of 100 mL. Complete blood count
showed the following: leukocytes — 11.5x10°, platelets —
286x%10°, erythrocytes — 3.78x10°, hemoglobin — 105 g/L.
Total protein was 46.3 g/L. In the operating room, suturing
of the defect of the anterior vaginal wall was performed.
The following treatment was prescribed: cefazolin 1.0 g
intravenously, sufer 10.0 intravenously, cyanocobalamin
500 pg/mL subcutaneously once daily.

On December 26, 2023, histopathological exami-
nation results No. 66975-76 of the tumor fragment
removed on December 16, 2023, at the V.I. Shapoval
Regional Medical Clinical Center of Urology and Nephro-
logy were obtained: the changes raised suspicion of
trophoblastic disease.

As of December 27, 2023, laboratory results showed
hemoglobin 86 g/L and total serum protein 57.4 g/L.

On December 28, 2023, brain MRI revealed no focal
or space-occupying lesions. On the same date, the
patient's serum human chorionic gonadotropin (hCG)
level was 74,160 mIU/mL.

On December 29, 2023, the patient was consulted
by the Head of the Department of Gynecologic
Oncology at the Communal Non-Profit Enterprise
«Regional Oncology Center». Conclusion: there was
no convincing evidence of trophoblastic disease, but
based on the histopathological findings No. 66975-76
of December 26, 2023, it was recommended to perform
delivery via cesarean section according to obstetric
indications, with thorough inspection of the uterine cavity
for suspicious areas, and biopsy of any lesions for repeat
histological examination. Postpartum hCG monitoring
was advised on days 1, 7, and 14. Referral to the Depart-
ment of Gynecology of the Regional Oncology Center was
recommended for consideration of specialized treatment.

On December 31, 2023, the patient reported frequent
loose stools, 7—11 times per day, unrelated to food intake.
She was examined by a surgeon, internist, and gastro-
enterologist, and diagnosed with antibiotic-associated
diarrhea. Symptomatic therapy was prescribed.

On January 1, 2024, due to recurrent bleeding, the
patient was presented to an urgent perinatal consultative
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01.01.2024 p. — y 3B’A3Ky 3 peuMavMBOM KpoBoOTeui
nauieHTKy npeacTaBneHO Ha YPreHTHW nepuHaTtanb-
HAA KOHCUNiyM, 3a pilleHHAM $KOro BUKOHaHO poO3-
POMKEHHS  LUMSIXOM onepauii  KecapeBoro po3TUHY.
01.01.2024 p. o 12 rog 08 xB HapoaouBCSA XMBUKN
HEOOHOLIEHNIA XNOMYMK, OUTMHA rocnitanizoBaHa [o
BigOiNeHHa iHTeHcMBHOI Tepanii. bBbyno npoegeHo
YLWMBaHHA AedeKTYy nepeaHboi CTIHKU MiXBU.

02.01.2024 p. — xiHKa nepeBedeHa OO0 BigaineHHs
cninbHoro nepebyBaHHA MaTepi Ta AUTUHKU. JlabopaTopHi
NMOKAa3HMKW: KMiHIYHWIA aHani3 KpoBi: nemkounTtn —
6,5%10°, TpombounTn — 219%10°, eputpoumnTtn — 3,23%10°,
remorno6iH — 89 r/n. MpoTeiHemis —38,3 r/n. Konporpama:
dopma — HeodbopMneHa, KOHCUCTEHLIA — pigka, peakuis
Ha NpUXOBaHy KPOB — MO3WTUBHA, iHLUI NMOKA3HUKM B Me-
Xax Hopmu. MikpobGionoriyHe aocnimkeHHs dekanin
Ha gucbakTtepios Big 01.01.2024: naTtoreHHi eHTepobak-
Tepii — He BUsiBNeHo, GidigobakTtepii — 10°. Ha 1-wy noby
nicnsa nonoris piseHb XIT — 294704 mMO/mn.

03.01.2024 p. — Ha 3-Tio goby nicnst nonorie piBeHb
X — 137000 mMO/mn. Y 383Ky 3 NOBTOPHUMM
ckapramuy Ha pigki BUNOpoXXHeEHHs1 fo 4—11 pasis Ha Jo6y,
6e3 naTonoriyHMX [OMILLKIB, MOBTOPHO KOHCYNLTOBaHa
racTPOEHTEepPOrioroM, BCTaHOBMEHUN AiarHo3: aHTuGio-
TMKoacouinoBaHa fiapes. [NpoBeneHo kopekuito Tepanii,
pekoMeHOoBaHO Bu3HadeHHs TokcuHy A/B Clostridium
difficile aHTureH B kani (pesynerat Big 04.01.24 p. —
BuUsiBNeHo). baknociB 3 3iBy, HOCa, rpyaHuMX 3anos,
LWKIpU PYK — POCTY €TioNoriyHo 3Hauumoi Mikpodnopu
He BusiBNeHo. JlabopaTopHi nokasHukn: CPb — 60 mr/n,
roctpodasosi nokasHuku Big 04.01.2024: cepomykoign —
1230,0 Of, uepynonnasmiH 0,57 r/n, CPB kinbkicHUn —
11,61 mr/n.

05.01.2024 p. — Ha KT 3 KOHTpacToM opraHiB rpyaHoi
Ta YepeBHOI NOPOXHNHW, OpraHiB Manoro Tasa: BUSIBIEHI
03HaK/M BTOPWHHWUX 3MiH NereHb, acuuT, HeomnnacTUYHI
3MiHM CTiHKM nixBW, aHacapka. Y3[l opraHiB Manoro
Tasa: po3mipy MaTku Ta CTPYKTypa MOPOXHWHU MaTKu
BignosigatoTb 5-i1 fobi nicnanonorosoro nepioay, 06’em-
He YyTBOPEHHS nepeaHbOi CTiHKM MaTku, acumT. KoHcyneto-
BaHa ractpoeHTepororom: NceBoomMeMOpaHoO3HUIA KONIT.
PekomeHnoBaHO MeTpoHigason no 250 mr (2 Tabnetkm)
2 pa3u Ha Joby nepopansHo npotsrom 10 ai6.

KniniyHnn ananiz kposi Big 08.01.2024 p.: neviko-
untn — 15,8x10°, TpombBoumnTn — 372%x10°, epuTpOLUTM —
2,92x10° remorno6iH — 84 r/n, rematokput 30,4%.
BioximiuHi nokasHWkM  KpoBi: 3aranbHWUA  GiNok —
37,8 r/n, ANNT — 13,1 oa/n. ACT — 7,0 oa/n, a-aminasa
191,2 op/n, koarynorpama: ¢ibpuHoreH — 2,4, MHO -
1,41, npoTtpombGiHoBuI 4Yac - 17,2', npoTpomGiH
3a Keikom — 57,4%. MpoTteinypia 0,08 r/n. Ha 7-my goby
nicnsa nonoris piseHb XIT - 762111,0 MMO/mn.

Mamozicmousoz2iyHe AocniOXeHHsI:

1) enemMmeHTiB TKaHUHW MaTKW: rpaBigapHUN eHao-
METpIl Ta MiOMETpIN;

2) BMIiCT reMaToMu nepeaHbOoi CTiHKM NiXBU (enemMeHTn
TpodobracTnyHOi TkaHWHK): BygoBa xopioHeniTeniomu.

KoHcynbrauis  iHdekuioHicta Big 09.01.2024 p.:
BpaxoBytoun KniHiko-nabopaTopHi AaHi, HeobxigHoO npo-
BOOUTU AndepeHUinHy AiarHOCTUKy MK nceBgoMem-
OpaHO3HMM KOMiTOM Ta HecneundiyHUM BUpPa3KOBUM
konitoM. PekomeHOoBaHO OOGCTeXHHS1 KpoBi Ha BIJI.
HocnigxeHHs kpoBi Ha BIJ1 ekcnpec metogom — Hera-
TmBHO. 09.01.2024 p. BMNMcaHa 3 METOK noganbLUIOl
rocnitanisauii go KHIM «O6nacHuin LEeHTp OHKOMOrii»
ONsi nopanblioro OBGCTEXEeHHSI Ta fikyBaHHA Tpodho-

board, which decided to perform cesarean delivery.
On the same day, at 12:08, a live preterm male infant
was delivered and admitted to the intensive care unit.
Suturing of the anterior vaginal wall defect was performed.

On January 2, 2024, the patient was transferred to the
mother-infant joint care unit. Laboratory blood indicators
were the following: leukocytes 6.5x10°, platelets 219%109,
erythrocytes 3.23x10°, hemoglobin 89 g/L; total protein
38.3 g/L. Stool analysis: unformed, liquid consistency,
occult blood positive, other parameters normal. Micro-
biological stool testing for dysbiosis of January 1, 2024
showed no pathogenic enterobacteria; bifidobacteria
count 10°. Postpartum day 1 hCG level — 294,704 mIU/mL.

On January 3, 2024, postpartum day 3 hCG was
137,000 mIU/mL. Due to continued frequent loose stools
(4-11 times per day), without pathological admixtures,
the patient was re-examined by a gastroenterologist;
the following diagnosis was established: antibiotic-
associated diarrhea. Therapy was adjusted, and testing
for Clostridium difficile toxin A/B in stool was recommen-
ded (result of January 4, 2024 — positive). Swabs from
throat, nose, mammary glands, and hand skin showed
no significant pathogenic flora. Laboratory blood
indicators on January 4, 2024, were the following:
CRP 60 mg/L; acute phase proteins: seromucoids 1230 OD,
ceruloplasmin 0.57 g/L, quantitative CRP 11.61 mg/L.

On January 5, 2024, contrast-enhanced CT of the
chest, abdomen, and pelvis revealed secondary changes
in the lungs, ascites, neoplastic changes of the vaginal
wall, and anasarca. Pelvic ultrasound: uterine size and
cavity structure consistent with postpartum day 5, mass
in anterior uterine wall, ascites. Gastroenterologist
consultation: pseudomembranous colitis. Metronidazole
prescribed: 250 mg, 2 pills twice daily orally for 10 days.

Laboratory blood indicators on January 8, 2024, were
the following: leukocytes 15.8x10°, platelets 372x109,
erythrocytes 2.92x10°, hemoglobin 84 g/L, hematocrit
30.4%. Blood biochemistry: total protein 37.8 g/L,
ALT 13.1 U/L, AST 7.0 U/L, a-amylase 191.2 U/L. Coagu-
lation: fibrinogen 2.4 g/L, INR 1.41, prothrombin time
17.2 s, prothrombin by Quick 57.4%. Proteinuria 0.08 g/L.
On postpartum day 7, hCG level — 762,111 mIU/mL.

Histopathological examination of:

1) uterine tissue elements: gravid endometrium and
myometrium;

2) content of the hematoma of the anterior vaginal
wall (elements of trophoblastic tissue): structure con-
sistent with choriocarcinoma.

Infectious disease specialist consultation on Janu-
ary 9, 2024: based on clinical and laboratory data,
differential diagnosis between pseudomembranous co-
litis and nonspecific ulcerative colitis is necessary. Blood
testing for HIV was recommended. HIV rapid test —
negative. On 09.01.2024, the patient was discharged
for further hospitalization at the Communal Non-Profit
Enterprise «Regional Oncology Center» for additional
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6GnacTuyHoi xBopobu. nTUHa 3HaxoaWTbCS Y BiAAiNeHHi
NOCTIHTEHCUBHOI  Tepanii, peabiniTauii Ta BuUxoQXYy-
BaHHS1 HEJOHOLLEHNX HOBOHAPOOXKEHMNX.

09.01.2024 p. — nauieHTka [. 6yna rocnitanisoBaHa
B TSDKKOMY CTaHi OO0 OHKOrMHEKOMOriYHOro BiaAineHHs
KomyHanbHOro HekomepLuiiHoro nignpuemcrea Xapkis-
cbkoi obnacHoi pagn «O6nacHU LEeHTP OHKONOrii»
ONnsi 00OOCTEXEHHs1 Ta MnofarnblUoro fikyBaHHs, nepe-
BeageHa o BAPIT, oe otpumana 3 go3u epuTpoumTapHoOi
Macu B 3B’A13KY 3 TSXKKOIO aHEMI€ELO.

10.01.2024 p. — BUKOHaHO abgomiHanbHMI napa-
LeHTe3 3 NpMBOAY acumTy.

LntonoriuHe gocnigxeHHs Ne172-176 Big 12.01.2024 p.:
JleikounTn B OCHOBHOMY nimcbounTn — Barato. B cnnay
HeUTpodpinbHI cermeHTosiAEpPHI nenkounTn — GaraTo.
MesoTeniin — HebGarato. ATMNOBI KMNiTUHW B JocTaBne-
HOMY MaTepiani — He 3HalaeHi.

KT opraHiB rpygHoi KMiTKM Ta YepeBHOi MOPOXHWUHMU
(12.01.2024 p.) — KT-03HaKM TOHKO-TOBCTOKULLKOBOI
HenpoxiaHocTi. AcuunT, 4BOGIYHUI rigpoTopakc. AHacapka.
MHOXVHHE MeTacTaTUYHE YPaXKEHHS NereHb.

BctaHoBnenun pgiarHo3: XopiokapuuHoma cT2M1a
(Mts ypaxeHHs napeHximu nerenb) FIGO lll. CtaH nicns
nonoris (01.01.2024 p.). Il kniHiuHa rpyna. ECOGS3.

[OiarHo3 cynyTHin: Jlenomioma matku. [NceBoomem-
OpaHO3HUIA KOMIT, TsKKUA nepebir, ycknagHeHU cuHa-
pomamu manbabcopbuii Ta ManbaurecTii.

PiweHHa MynstugucuunniHapHoi  Komicii  Komy-
HanbHOro HEeKOMEpUINHOro nignpuemMcTBa XapKiBCbKOi

obnacHoi pagn «O6GnacHU UEHTp OHKomMorii»  Big
15.01.2024 p. BignoeigHo NCCN Clinical Practice
Guidelines in Oncology: Gestational Trophoblastic

Neoplasia ctaH nauieHtkn ECOG = 3, pekoMeH4OBaHO:
SALVAGE-therapy — nposegeHHsa uumknis MXT 3a cxe-
moto etonosug 140 mr + umcnnatud 30 mr (tabn. 1) [9].

examination and treatment of trophoblastic disease.
The child remained in the post-intensive care, rehabili-
tation, and care unit for premature newborns.

On January 9, 2024, patient D. was hospitalized
in critical condition in the Department of Gynecologic
Oncology of the Communal Non-Profit Enterprise
«Regional Oncology Center» for further examination
and treatment and transferred to the intensive care unit,
where she received 3 doses of packed red blood cells
due to severe anemia.

On January 10, 2024, an abdominal paracentesis
was performed due to ascites.

Cytological examination No. 172-176 of January 12,
2024: Predominantly lymphocytes — numerous. In mucus,
segmented neutrophils — numerous. Mesothelial cells —
few. Atypical cells in the submitted material — not found.

CT scan of the chest and abdomen (January 12,
2024): CT signs of small and large bowel obstruction.
Ascites, bilateral hydrothorax. Anasarca. Multiple meta-
static lesions in the lungs.

Established diagnosis: Choriocarcinoma cT2M1a
(metastatic involvement of the Ilung parenchyma)
FIGO Ill. Postpartum status (01.01.2024). Clinical
group Il. ECOG3.

Comorbidities: Uterine leiomyoma. Severe pseudo-
membranous colitis, complicated by malabsorption and
maldigestion syndromes.

Decision of the multidisciplinary committee of the
Communal Non-Profit Enterprise «Regional Oncology
Center» of 15.01.2024: According to NCCN Clinical
Practice Guidelines in Oncology: Gestational Tropho-
blastic Neoplasia, patient status ECOG = 3, recommen-
ded: SALVAGE therapy — delivery of polychemotherapy
cycles according to the protocol: etoposide 140 mg +
cisplatin 30 mg (Table 1) [9].

Ta6bnuusa 1. MNMposeaeHHs umknis MNXT nauienTyi O, 35 pokis
Table 1. PCT cycles delivered to patient D., 35 years old

[Hata / Date ngggﬁkr};zco?ézT Mpenapatn (go3u) / Drugs (doses)

15.01.2024 11 etono3ung 140 mr + yncnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
16.01.2024 21 erono3ng 140 mr + yncnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
22.01.2024 1/2 etono3ug 140 mr + umcnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
23.01.2024 2/2 erono3ung 140 mr + yncnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
29.01.2024 1/3 etono3ug 140 mr + umcnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
30.01.2024 2/3 etono3ug 140 mr + umcnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
12.02.2024 1/4 ertono3ng 140 mr + yncnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
13.02.2024 2/4 etono3ug 140 mr + umcnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
19.02.2024 1/5 erono3ung 140 mr + yncnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg
20.02.2024 2/5 etono3ug 140 mr + umcnnatuH 30 mr / etoposide 140 mg + cisplatin 30 mg

Mig Yac npoxodXeHHs KypciB XiMmioTepanil navuieHTka
oTpuMyBarna nikyBaHHs NCEBOOMEMOPAHO3HOTO KOMITY.

Tutp XM y anHamiui : 10.01.2024 p. — 57629 MO/n,
15.01.2024 p.—43021 MO/n, 18.01.2024 p.— 57372 MO/n,
22.01.2024 p. — 29869 MO/n, 25.01.2024 p. — 4918 MO/n,
29.01.2024 p. — 1182 MO/n, 01.02.2024 p. — 641 MO/n,
05.02.2023 p. — 212 MO/n, 08.02.2024 p.— 133 MO/n,
15.02.2024 p.— 37,10 MO/n, 19.02.2024 p.— 17,70 MO/n.

Micna Hopmanisavuii pisHa XIT1 nauieHTka oTpumana
we Tpu Kypcu TMXT 3a cxemorw etono3mg 140 mr +
umcnnatuH 30 mr.

During the course of chemotherapy, the patient re-
ceived treatment for pseudomembranous colitis.

hCG titer changes over time: 10.01.2024 — 57629 IU/L,
15.01.2024 — 43021 IU/L, 18.01.2024 — 57372 IU/L,
22.01.2024 - 29869 IU/L, 25.01.2024 — 4918 IU/L,
29.01.2024 — 1182 IU/L, 01.02.2024 - 641 IU/L,
05.02.2023 - 212 U/, 08.02.2024 - 133 UL,
15.02.2024 — 37.10 IU/L, 19.02.2024 — 17.70 IU/L.

After normalization of hCG levels, the patient received
an additional three cycles of polychemotherapy according
to the regimen: etoposide 140 mg + cisplatin 30 mg.
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Ha TenepiwHin yac nauieHTKka 3HaxoQMTbCA B CTaHi
crnocTepexeHHsi (puc. 2).

Currently, the patient is
vation (Fig. 2).

under follow-up obser-

Puc. 2. CtaH nicns npoBefdeHHs Ximiotepanii
Fig. 2. Condition after chemotherapy

KT opraHis rpygHoi knitku (11.12.2025 p.) BucHoBok:
NMOOAMHOKI By3nuKun 060X nereHb, ctabinisauis B guHamiLi.

Y3[] opraHiB 4YepeBHOI MOPOXHMHM Ta Manoro Tasa
(26.12.2025 p.). BucHoBok: CtaH nicns ximiotepanii.
Y3-03Hakn ageHomio3dy maTku. ExorpadiyHo Ha MOMEHT
OOCNiIKEeHHs1 BOrHMLLAa B NediHui Ta maTui He BU3Ha-
YyarTbCH.

Tutp XM Big 16.02.2026 p. < 2 MO/n.

OBrOBOPEHHSA

OTxe, ximioTepanis € OCHOBHUM METOAOM IliKy-
BaHHSA xopioHeniTeniomu. OcCKiNbkU NyxXnMHa € BUCOKO-
YYyTNMBOKD [0 XiMioTepaneBTUYHMX npenapartis, LUen
meTo 3abesnevye BUCOKY eeKTUMBHICTb, HaBiTb y pasi
nowmnpeHHsa metactasiB. JlikyBaHHA Mae€ Kinbka Kro4o-
BMX acCMekTiB: ofgHonpenapartHa XximioTepanis BMKOpWUC-
TOBYETbCS Y BUMAAKax, KOMW 3axXBOPHOBaHHSI BUSIBIEHO
Ha paHHiX cTagisx, 06e3 HasBHOCTIi MeTacTasiB abo
3 MiHiManbHMM iX nowmpeHHsaM. HandacTiwe 3actoco-
BYIOTb MeTOoTpekcaT abo akTMHOMIUUH D, siki BUSIBNAOTH
BMCOKY aKTWMBHICTb MPOTU 3MOSIKICHUX TpodhobnacTU4HmX
KNiTWUH; GaraToKOMMNOHEHTHa XiMioTepania npusHaya-
€TbCA y pasi nowwmpeHnx copm XE, konu € meTtacrasu
B nereHsix, Mo3ky abo iHWKx opraHax. Y Takvmx Bunagkax
3acTOCOBYOTb kOMbGiHaLil npenapaTiB (Hanpuknag, pe-
xum EMA-CO: etonosung, MeToTpekcaT, akTUHOMILUH D,
umknodpocdamia i BIHKPUCTMH), WO [O03BOMSE OOCATTU
MaKCMMarnbHOro edekTy i 3MEeHLWNTU pU3NK peunamsy.
MpoTsrom ycboro Kypcy ximioTepanii BaXxnmBo perynsipHo
BU3HayaTtu piBeHb XIT1 y cupoBatui KpoBi, WO A03BOMSE
OUIHWUTU eEeKTUBHICTb MNiKyBaHHS Ta CBOEYACHO BUSBUTMU
MOXNnBMIM peumams [17].

Micna 3aBeplleHHs OCHOBHOrO Kypcy RiKyBaHHS
Ba)XXNMMBMM €TanoM € TpuBane CroCTEPEXEHHS 3a
NauieHTKOI0 3 METOK PaHHLOrO BUSIBIIEHHSI PeLMaMBIB.
PerynsipHi KOHTPONbHi OBCTEXEHHS BKMHOYaOTb MOHITO-
puHr piBHa XITl, yneTpasByKoBi [OCRiAXeEHHA Ta, 3a
noTpebw, iHWi iHCTpyMeHTanbHi MeToan. Takox BaXnu-

CT scan of the chest (December 12, 2025): isolated
nodules in both lungs; stabilization observed over time.
Ultrasound of the abdominal and pelvic organs
(December 26, 2025): post-chemotherapy status. Ultra-
sound signs of uterine adenomyosis. No focal lesions
in the liver or uterus detected at the time of examination.
hCG titer (February 16, 2026): < 2 IU/L.

DISCUSSION

Chemotherapy is the primary method for treating
choriocarcinoma. Since the tumor is highly sensitive
to chemotherapeutic agents, this treatment demonst-
rates high efficacy, even in cases of metastatic spread.
The treatment has several key aspects: single-agent
chemotherapy is used when the disease is detected
at an early stage, without metastases or with minimal
metastatic involvement. Methotrexate or actinomycin D
are most commonly used, showing high activity against
malignant trophoblastic cells. Multi-agent chemotherapy
is indicated in cases of advanced choriocarcinoma
with metastases in the lungs, brain, or other organs.
In such cases, drug combinations (e.g., the EMA-CO
regimen: etoposide, methotrexate, actinomycin D,
cyclophosphamide, and vincristine) are applied to achieve
maximum effect and reduce the risk of recurrence.
Throughout the chemotherapy course, it is important
to regularly monitor serum hCG levels, which allows
treatment effectiveness to be evaluated and potential
relapse to be detected early [17].

After completing the primary course of treatment,
long-term follow-up is crucial for early detection of recu-
rrence. Regular check-ups include hCG monitoring,
ultrasound examinations, and, if necessary, other instru-
mental methods. Psychological support and rehabilitation
are also essential, as choriocarcinoma treatment can
significantly affect the patient’'s emotional and psycholo-
gical well-being [18].
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BUM € McuxonoriyHa nigTpumka Ta peabiniTauis,
OCKinbkn nikyBaHHs XE Moxe Matu CepwrosHuii BNNvB
Ha NCUXOEMOLINHUI CTaH nauieHTku [18].

OpHieto 3 BaxknMBuMX Linewn nikyBaHHa XE € 36epexeH-
Hs1 PENpPOAYKTUBHOI (OYHKUIT XiHKW. [ns uboro HeobXigHO
BpaxoByBaTW iHAMBIAyanbHi 0COBNUBOCTI KOXHOI naui-
€HTKM, @ TaKoX MOXNMBICTb MPOBEAEHHS MiKyBaHHS, ke
He nepenbavae pagukanbHUX XipyprivHnx BTpyYaHb,
TaKMX SIK TCTEPEKTOMIS. BaxnnMBuUM YMHHUKOM € TaKoX
TpUBarne CrnocTePEeXeHHs Ta NigTPMMKa NauieHTkn nicnsi
3aBEpLUEHHSI OCHOBHOIMO KypcCy NiKyBaHHS, WO Ccnpusie
3anobiraHHI0 peunamBiB i 36epeXeHHI0 AKOCTI XUTTS.

BUCHOBKH

Takum 4uHOM, y npeacTaBreHOMY KNiHIYHOMY BU-
nagky XOpiOHEeMTeNnioMu, KU CrnocTepiraBca Yy >KiHKW
MONodoro BiKy nNig4 4ac BariTHOCTI Mi3HIX TepMiHiB,
3 MeTacTasyBaHHsSM Y MiXBY, KPOBOTEYEK, aHEeMIer
BMKOHAHO OOCTPOKOBE PO3POMKEHHS LUMSIXOM Kecapea
pO3TMHY Ta npoBedeHa ajekBaTHa XxiMioTepanis, ski
cTanu BupillansHMMn haktopamm NO3UTUBHOI AUHAMIKM
B nNikyBaHHi xBopoi. OTxe, He3Baxawuu Ha yaaBaHe
CMpPOLLEHHSA BCTaHOBMNEHHSA AiarHo3y XopioHeniTeniomu,
BUSIBNEHHSA i y BariTHOI 3 yTpyAHeHow AndepeHuianb-
HOIO [iarHOCTMKOI Ta Bepudikauielo meTacTtasy B Mixsi,
npeacTaBneHnin BUMNALoOK MiABULLYE OHKOHACTOPOXe-
HiCTb, 0COBNMBO Y BariTHNX XiHOK.
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One of the key treatment goals is preservation of
reproductive function. This requires consideration of
the patient’s individual characteristics and the possibility
of avoiding radical surgical interventions such as
hysterectomy. Long-term follow-up and patient support
after the primary treatment course are of significant
importance as they help prevent recurrence and
maintain quality of life.

CONCLUSIONS

In the presented clinical case of choriocarcinoma
observed in a young woman during late pregnancy,
accompanied by vaginal metastasis, bleeding, and
anemia, preterm delivery by cesarean section was per-
formed, followed by appropriate chemotherapy. These
measures were decisive factors contributing to a positive
treatment outcome for the patient. Therefore, despite
the apparent simplicity of establishing a diagnosis of
choriocarcinoma, detecting it in a pregnant woman,
especially with complicated differential diagnosis and
confirmed vaginal metastasis, highlights the importance
of oncological vigilance, particularly in pregnant patients.
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Limitations of the study

The authors of this manuscript consciously acknowledge that
the present study has limitations inherent to its design and
execution. The observational/retrospective and/or single-
center nature (Municipal Non-Profit Enterprise of the Kharkiv
Regional Council «Regional Clinical Hospital», Kharkiv; Muni-
cipal Non-Profit Enterprise of the Kharkiv Regional Council
«Regional Oncology Center», Kharkiv) does not allow for causal
conclusions and retains the risk of selection bias and residual
confounding, despite the use of multivariate models, propensity
score matching, and other approaches to control confounders.
The sample size and composition (single clinical case) limit
the precision of estimates and the generalizability of results
due to patient referral pathways and healthcare practices
in Ukraine. To minimize these effects, measurements were
standardized, evaluators were trained, blinding was applied
where possible, and sensitivity analyses were performed.
The generalizability of findings is context-dependent; confir-
mation requires prospective multicenter studies with justified
sample size calculations, external validation, and adherence
to Good Clinical Practice (GCP).

Prospects for further research

The patient will continue to be monitored to assess the long-
term outcomes of the conducted treatment.
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NOKanbHOK ETUYHOK KOMicielo XapKiBCbKOro HauioHanbHOro
MeanyHoroyHiBepcuTeTy (Butaranportokony Ne3Bin4.03.2026 p.).
MauieHtka nignucana iHpopmoBaHy 3rogy Ha  y4yacTb
y AOCHIAXEHHI.

BUKOPUCTAHHS LUTY4YHOrO IHTEAEKTY

ABTOpM pykOnUCy CBIAOMO 3acBiA4vylOTb, WO Y NpoLeci
NPOBEAEHHS [OCNIMKEHHA Ta MiAroToBKM LbOTO  PyKOMUCY
He BMKOPWCTOBYBanWu XOAHWX iHCTPYMEHTIB abo cepsiciB
reHepaTMBHOTO LUTYYHOrO iHTENeKTY ANns BMKOHaHHSA Oyab-saKkux
3aBAaHb, nepeniyeHux y TakCOHOMIi AeneryBaHHs 3aBAaHb
reHepaTtnBHomy WTy4HoMy iHTenekTy (GAIDeT, 2025 p). Yci eta-
nn poboTu — Big KoHuenTyanidauii go diHanbHoro pepary-
BaHHA — BUWKOHaHi 6e3 3any4eHHs reHepaTMBHOIO LUTYYHOro
iHTEeneKTy, BUKIIOYHO aBTOPaMM.

MepBuHHI AQHi Ta MaTepiaAn

ABTOpU pykonWcy CBIQOMO 3acBig4ytoTb, WO Yy pobori
BMKOPWUCTAHO pe3ynbTatv  BracHUX  KMiHIYHUX  JOCRigXeHb,
wo Oynu cuctemaTusoBaHi Ta MpoaHanizoBaHi aBTopamu.
[MepBWHHI AaHi BKMOYalOTb y3aranbHEHi MOKa3HWKM NauieHTKu,
nabopaTopHi pesynbTath, MNPOTOKONMM Ta OTPUMAaHI KifbKiCHi
xapaktepuctukn. Bci matepianu 36epexeHi B apxiBi gocnig-
HULBKOI Tpynu Ta MOXyTb OyTW HapaHi 3a 06rpyHTOBaHUM
3anuToM [0 aBTOPa-kOPECMOHAEHTa, 3 ypaxyBaHHsSIM BUMOT
KOHPIAEHUINHOCTI Ta ETUYHUX HOPM.

IHdbopMmaLis npo coiHAHCYBAHHS

CratTss € hparmMeHTOM nnaHoBOi HaykoBO-4oCHiAHOI poboTn
Kadeapmn akylepcTtsa Ta riHekonorii Ne 2 XapkiBCbkoro Hatlio-
HamnbHOro MeauyHoro yHiBepcuteTy MiHicTepcTBa OXOpOHM
3g0por’sa YkpaiHm «OnTumisauis aiarHoCTukW, NikyBaHHS 3axXBO-
ptoBaHb PEnpOAYKTMBHOI CUCTEMM Ta YCKnagHeHb BariTHOCTI
Y XIHOK 3 eKCTpareHiTanbHOI NaTomnorielo», HOMep AepXaBHOI
peectpauii 0121U11923, kepiBHUK — 3aBigyBauyka Kadegpu
akywepcTBa Ta riHekonorii Ne 2 XapkiBCbKOro HauioHanbHOro
MeanyHoro yHiBepcuTteTy MiHicTepcTBa OXOpPOHM  300pOB’s
YKpaiHu, OKTOp MeauvHux Hayk, npodecop B.B. JlasypeHko.
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e-mail: vv.lazurenko@knmu.edu.ua

mMo06.:+38 (050) 582-33-50

BHecok aemopa: opmysaHHs Memu ma 3adady
pobomu, aHania ompumaHux pesyrbmamig 0ocrio-
JKEHHsI, ¢hOpMye8aHHsI B8UCHOBKI8 ma 3ameepOxeHHs
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Hayk, npodpecop kadpegpu akywepctsa Ta riHekonorii Ne 3
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Committee of Kharkiv National Medical University (extract
from protocol No. 3 dated 04.03.2026). The patient provided
informed consent to participate in the study.
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PE3IOME

AkTyanbHicTb. Pak nepeamixypoBOi 3amo3u XapakTepu3yeTbCA HU3bKUM 3HaYeH-
HAM o/B, WO OBrpyHTOBYE BMKOPWCTAHHS TiNOgpPaKLiOHOBaHNX PeXuMmiB, 30Kpema
HDR-6paxiTepanii. BogHo4ac 3actocyBaHHs KT-HaBirauii npyv BMKOHaHHI npouenypu
€ 0BMEeXeHVM Ta TEXHIYHO CKNagHUM.

Meta po6GoTM — npeacTaBneHHs BuWNagky HecTaHAAPTHOI
nepeamixypoBoi 3ano3n y nauieHTa 3 BiACyTHICTIO NPSIMOT KULLIKM.
Marepianu Ta Metogu. [peactaBneHo KniHiYHWMIA Bunagok nauieHta 1975 poky
HapomKeHHS 3 METaxpOHHUM pakoM: pak nepeamixyposoi 3anosu cT2NOMO (Il cTagis,
Gleason 4+5=9) Ha doHi nepeHeceHoro komopekTtanbHoro paky Il crapii nicns
KOMMMEeKCHoro nikyBaHHs. 3a pganumy MPT BusiBNneHo MynbsTudOKanbHi BOTHULLA
PI-RADS 4. lpoeeneHo iHTpacTuuiansHy HDR-6paxitepanito B pexumi ogHopaso-
BOro onpomiHeHHs (19 p) Ha yBecb 06’em MpocTaTty 3 BUKOPUCTaHHAM 14 annikartopis
nia KT-koHTponem.

Pesynbratu. [locarHyto ageksatHoro nokputts PTV (D90 = 19,7 I'p, D95 = 17,3 'p)
npu [OTPMMaHHI 06MexeHb AN KpUTuM4YHMX opraHiB (ypetpa D2cc = 18 'p < 95%).
Po3spaxoBaHa ekBiBaneHTHa pgosa EQD2 gns nyxnuuu craHoBuna 111,3 Ip, wo
niaTBEpAXKYE BUCOKY BionoriyHy edeKTUBHICTb MiKyBaHHS.

BucHoBkn. HDR-6paxitepanis nig KT-HaBirauieto € nepcnekTMBHMM MeTOAOM
nikyBaHHA paKy MepeaMiXypoBOi 3anos3u, Mpy HEMOXIMBOCTI BMKOPUCTaHHA Y3[,
Ta 3abesnevye BMCOKWUIA piBEHb [O30BOTO HABAHTAXEHHS Ha MyXMMHY MpU NMPUAHAT-
HOMY PiBHi TOKCUYHOCTI.

HDR-6paxitepanii
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ABSTRACT

Background. Prostate cancer is characterized by a low a/f ratio, supporting the
use of hypofractionated treatment regimens, particularly high-dose-rate (HDR)
brachytherapy. However, the application of CT guidance in this setting remains
limited and technically challenging.

Purpose — the aim of this study is to present a case of non-standard high-dose-
rate (HDR) prostate brachytherapy in a patient with absence of the rectum.

Materials and Methods. We present a clinical case of a patient born in 1975 with
metachronous malignancies: prostate cancer cT2NOMO (stage I, Gleason score 4+5=9)
on the background of previously treated stage Il colorectal cancer following multi-
modal therapy. Multiparametric MRI demonstrated multifocal PI-RADS 4 lesions.
Interstitial high-dose-rate (HDR) brachytherapy was delivered as a single-fraction
treatment (19 Gy) to the entire prostate using 14 applicators under CT guidance.
Results. Adequate PTV coverage was achieved (D90 = 19.7 Gy, D95 = 17.3 Gy)
with compliance to dose constraints for organs at risk (urethra D2cc = 18 Gy, <95%).
The calculated equivalent dose in 2 Gy fractions (EQD2) for the tumor was 111.3 Gy,
reflecting the high biological effectiveness of the treatment.

Conclusions. CT-guided high-dose-rate (HDR) brachytherapy represents a promising
treatment approach for prostate cancer in cases where ultrasound guidance is not
feasible, enabling high-dose delivery to the tumor while maintaining an acceptable

toxicity profile.

For citation:
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BCTYN

Pak nepegmixyposoi 3anosu (PMN3) sanuwaetbcs
OfHiEl0 3 MPOBIOHWX OHKOMOriYHMX npobrnem y CBiTi.
3a paHumm GLOBOCAN 2022, y cBiTi 6yno 3apeectpo-
BaHO 1467854 HoBux Bunagkm Pr3 Ta 397430 cmepTtent;
3a KinbKIiCTIO HOBUX BUMNAAKIB BiH Mocigae 4-te micue
cepeq yCix 3MnOsKiCHUX HOBOYTBOPEHb, @ B YOIOBIKiB
€ HamyacrTilwe pJiarHocToBaHuM pakom y 118 kpaiHax.
Lle nigkpecntoe He nuwle enigemionoriyHy 3Ha4yLUicTb 3a-
XBOpPIOBaHHSA, a n notpeby B edekTmBHUX, opraHo36epi-
ranbHUX Ta iHAMBIQyani3oBaHNX MeToAax nikyBaHHs [1, 2].

BpaxiTepanisa nocigae Baxnuee Micue B Cy4acHOMY
nikyBaHHi  nokanizosaHoro Pl3. B  akTyanbHux
pekomeHpauisx GEC-ESTRO ACROP BoHa posrnsaa-
€TbCS SIK CTaHOApPTHa ONuid ANA OKPeMMX rpyn XBOPUX:
AK CaMOCTIMHMN paguKanbHUA MeTod Yy nauieHTiB i3
HU3BKUM | CMIPUSTIIBAM MPOMDKHUM PU3UKOM, @ TakoX
SIK KOMMOHEHT eckanauii [03W B MOEAHAHHI 3 OUCTaH-
LirHot npomeHeBoto Tepanieto (OMNT) y nauieHTiB i3 He-
CNPUATIMBMM NPOMIXKHUM Ta BUCOKMM PU3MKOM. KniHiyHa
UiHHICTb MeToAy NoB’A3aHa 3 MOXIMBICTIO NiABEAEHHSA
Oyxe BUCOKOI fo3u 6e3nocepedHbO 4O TKAHWHM MpPOC-
TaTu Npy piskOMy cnagi 403v no3a MILEHHHo, LWo 3abes-
neyye BUCOKY KOH(OPMHICTb OMPOMIHEHHs Ta pafio-
GionoriyHo BurigHy eckanauito gosu. Ona PlMN3 ue ocob-
NMBO BAXNMNBO Yepe3 HU3bKe 3HaYeHHs ao/f, Lo pobuTb
NyXNVHY YYTINBOIO 4O BEMUKMX pa3oBux Ao3 [3, 4, 5].

MopiBHAHO 3 paguMKanbHOK MpocTaTekToMieto, bpaxi-
Tepanis Mae HU3KYy MOTeHUINHWX nepesar y npaBuIibHO
BifiOpaHMX MauieHTiB: BOHA € MEHLU iHBA3MBHOW, He Mo-

INTRODUCTION

Prostate cancer (PCa) remains one of the leading
oncological problems  worldwide. According to
GLOBOCAN 2022, there were 1,467,854 newly
diagnosed cases of PCa and 397,430 deaths globally;
it ranks fourth among all malignant neoplasms and is the
most frequently diagnosed cancer in men in 118 countries.
This highlights not only the epidemiological significance
of the disease but also the need for effective, organ-
preserving, and individualized treatment approaches [1, 2].

Brachytherapy plays an important role in the modern
management of localized PCa. According to the current
GEC-ESTRO ACRORP guidelines, it is considered a stan-
dard treatment option for selected patient groups:
as a definitive modality in patients with low- and favorable
intermediate-risk disease, and as a dose-escalation
component in combination with external beam radio-
therapy (EBRT) for patients with unfavorable intermediate-
and high-risk disease. The clinical value of this method
lies in its ability to deliver very high doses directly to
the prostate tissue with a rapid dose fall-off outside the
target, ensuring high conformality and radiobiologically
advantageous dose escalation. This is particularly
important in PCa due to its low o/f ratio, which makes
the tumor highly sensitive to large fraction doses [3, 4, 5].

Compared to radical prostatectomy, brachytherapy
offers several potential advantages in appropriately
selected patients: it is less invasive, does not require
organ removal, and is associated with a lower risk of long-
term urinary incontinence. In addition, according to
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Tpebye BMOANEHHsI opraHa, acoLuiloETbCSl 3 HDKYUM pU-
3MKOM TpMBanoi HeTPUMaHOCTI cedi Ta, 3a Cy4acHUMM
JaHumun patient-reported outcomes (ouiHka pesynsraTiB
nikyBaHHSA camMyVMM nauieHTamu), 3 MEeHLUUM [LOBroCTpo-
KOBUM MOTipLUEHHAM ceKkcyanbHOI yHKLUIi. Y npocnekTus-
HOMY OOChifXeHHi 3 20-piuHNUM CNOCTEepeXeHHAM nicns
pagukanbHoi npoctaTtekTomii, OMNT Ta 6paxitepanii Han-
GinbLUe NoripLEHHS ypUHAPHOT KOHTUHEHLT cnocTepiranu
nicna onepadii, TOAi K HaMeHLUe 3HWXEHHS Cekcyarb-
HOi cpyHKLUii 36epiranocs nicna 6paxitepanii. Mpu LboMy
CyyacHi MNOPIBHAMbHI AOCMIAXEHHA He OEeMOHCTPYIOTb
NepeKoHNMBOI OHKONOriYHOI NepeBarn Xipyprii Hag Gpa-
XiTepanieto y nokanisosaHomy npoweci [6, 7].

MopisHsaHo 3 AT, GpaxiTepanis 3abesnedye BuULLy
BHYTPILLUHBOMPOCTATUYHY 403y 3a KOPOTLUUIA Yac nikyBaH-
Hs1. [inst komGiHoBaHuX pexxumis AT + 6ycT-6paxitepanis
cuctemaTtnyHun ornag 2024 poky nokasaB kpawwmi bio-
XiMiYHUI KOHTpONb nopiBHsAHO 3 [T Ge3 Gpaxitepanii,
X0o4a Ui nepeBarn MOXYTb CYMNPOBOMXYBATUCS BULLOKD
YPOreHiTanbHOI TOKCUYHICTIO i BMMarawTb PeTenbHOro
Binbopy nauieHTiB. Ons HDR-6paxitepanii sk MoHO-
Tepanii 4OOaTKOBOK MPaKTUYHOK MEepeBarol € CyTTeBE
3MEHLUEHHSI NiKyBaNbHOrO HaBaHTaXXEHHS Ta KiNbKOCTI
noi3gok nopieHsiHO 3 GaraTodpakuinHoto AMT [8, 9].

Ocob6n1Bo cknagHow € cuTyauis y xBopux Ha P13
nicns nikyBaHHSA paky NpsiMoi KWLWKM abo iHWKX CTaHiB,
O CYNPOBOOXKYIOTLCS eKCTUpnauietd NpsMOT KULLKA Yin
BIOCYTHICTIO peKTanbHOro [OCTyny. Y Takux nauieHTiB
CTaHAapTHa TpaHCpeKTanbHa ynbTpa3BykoBa Hasirauis,
fKka € TMNoBoK Ans GinbLIOCTi nporpam NpPOCTaTUYHOI
OpaxiTepanii, ctae HemMoXnuBoi abo TEeXHIYHO HeHa-
JinHoto. Y niTepatypi Takux MOBiOOMMEHb Ayxe Marno.
Mepwunin cuctematMsoBaHuU KIiHIYHMIA OOCBIQ npea-
ctaunu Koutrouvelis et al. y 2005 poui: 5 nauieHTiB
6e3 npsiMOi  KWLIKM Micrst nonepeaHbLoro  NikyBaHHS
KornopekTanbHoro paky abo abgomiHonepuHeanbHol
pesekuii 6ynu nponikoBaHi 3D-KT-kepoBaHot 6paxi-
Tepanieto. Y 2009 poui Jabbari et al. onucann 6 xsopux
nicna abagomiHonepuHeanbHOI pesekuii i nonepegHbOro
TA30BOrO OMPOMIHEHHS, sikuM BukoHyBanu HDR-6pa-
xiTepanito 3  TpaHcypeTpanbHO/TpaHcnepuHeansHOK
yNbTPa3ByKOBOKD ~ Ta  LIMCTOCKOMIYHOK  NiATPUMKOH
i KT-nnaHyBaHHaAM. Y 2019 poui Gruszczynska et al.
onybnikyBanu pesynsratv nikyBaHHS [BOX MauieHTIB
nicnsa pesekuii/ekcTupnadii NpsaMoi KAWKK Ta nonepea-
HbOr0 Ta30BOr0 OMNPOMIHEHHS, sikuM npoBegeHo HDR-
OpaxiTepanito. HalncBixille noBiooOMNeHHs HanexwuTb
Schubert et al. (2024/2025): y cepii 3 5 nauieHTiB i3 none-
penHbO eKkcTMpnauieo NpsMoi KUWKM abo 3Ha4Ho
peKTanbHO PEKOHCTPYKLIE MPOAEMOHCTPOBAHO 3AiN-
CHeHHicTb Ta 0e3neky npoTokon-opieHToBaHoi KT-
KepoBaHOi TpaHcnepuHeanbHoi Gpaxitepanii. Okpemo
Thomas et al. y 2024 poui HaBenu cepito 3 7 nauieHTiB
i3 PMN3 nicns nonepeaHboi xiMionpomeHeBoi Tepanii
3 NpuBOAY paKy MPSIMOI KULLKKW, NOKa3aBLM NPUAHATHUI
npogine Gesnekn HDR-GpaxiTepanii B Ui cknagHin
KoropTi, xo4a usi poboTa cTocyeTbcsi Ginbll LUMPOKOT
rpynu, a He BUKMOYHO NaUieHTiB 6e3 npsiMoi KMLLKW.
TakMM YMHOM, KinbKiCTb OMyOnikoBaHUX KMiHIYHMX Cro-
cTepexeHb Yy cCuTyauil 3 BIiOCYTHICTIO peKTanbHOro
JOCTyny 3anuiiaeTbCsi Bkpal OOMEXEHOW, a KOXeH
HOBUIM TEXHIYHO YCMILHWA BUNAAOK MaE CaMOCTIVHY
HaykoBy UiHHicTb [10, 11, 12, 13, 14].

Came TOMY nNpeacTaBneHHs KNiHIYHOro BuMNagky
HDR-6paxitepanii nepegmixypoBoi 3ano3u nig KT-koHT-
poriem y nauieHTa 6e3 npsiMOi KWLIKW € aKTyanbHUM

contemporary patient-reported outcomes, it is associ-
ated with less long-term deterioration of sexual function.
In a prospective study with 20-year follow-up comparing
radical prostatectomy, external beam radiotherapy (EBRT),
and brachytherapy, the greatest decline in urinary conti-
nence was observed after surgery, whereas the least
impairment in sexual function was reported after brachy-
therapy. Importantly, current comparative studies do not
demonstrate a clear oncological superiority of surgery
over brachytherapy in localized disease [6, 7].

Compared to EBRT, brachytherapy enables higher
intraprostatic dose delivery within a shorter overall treat-
ment time. For combined regimens of EBRT with brachy-
therapy boost, a recent systematic review (2024) de-
monstrated improved biochemical control compared
to EBRT alone, although this benefit may be associated
with increased genitourinary toxicity and requires
careful patient selection. When used as monotherapy,
HDR brachytherapy also provides a practical advan-
tage by significantly reducing treatment burden
and the number of hospital visits compared to multi-
fraction EBRT [8, 9].

A particularly challenging clinical scenario is observed
in patients with prostate cancer following treatment
for rectal cancer or other conditions associated with
rectal extirpation or absence of rectal access. In such
patients, standard transrectal ultrasound (TRUS)
guidance, which is routinely used in most prostate brachy-
therapy programs, becomes either impossible or techni-
cally unreliable. Reports of such cases in the literature
are scarce. The first systematic clinical experience
was reported by Koutrouvelis et al. in 2005, describing
five patients without a rectum after prior colorectal cancer
treatment or abdominoperineal resection who were
treated with three-dimensional CT-guided brachytherapy.
In 2009, Jabbari et al. described six patients after abdo-
minoperineal resection and prior pelvic irradiation who
underwent HDR brachytherapy with transurethral/trans-
perineal ultrasound and cystoscopic assistance combined
with CT-based planning. In 2019, Gruszczynska et al.
reported outcomes in two patients following rectal resec-
tion or extirpation and prior pelvic irradiation who were
treated with HDR brachytherapy. The most recent report
by Schubert et al. (2024/2025) presented a series of
five patients with prior rectal extirpation or major rectal
reconstruction, demonstrating the feasibility and safety
of protocol-based CT-guided transperineal brachy-
therapy. Additionally, Thomas et al. (2024) reported
a series of seven patients with prostate cancer following
prior chemoradiotherapy for rectal cancer, showing
an acceptable safety profile of HDR brachytherapy in
this challenging cohort, although this study included
a broader patient population and not exclusively those
without a rectum.

Thus, the number of published clinical observations
in the setting of absent rectal access remains extremely
limited, and each technically successful case represents
an independent scientific contribution [10, 11, 12, 13, 14].

Therefore, presenting a clinical case of CT-guided
HDR brachytherapy of the prostate in a patient without
a rectum is relevant from both technical and clinical
perspectives. It demonstrates the feasibility of radical
local treatment in a setting where standard TRUS
guidance cannot be applied, while alternative approaches
are often associated with higher invasiveness or
limitations related to re-irradiation [15].
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SIK 3 TEXHIYHOi, Tak i 3 KMiHIYHOI TOYKM 30pYy: BOHO
OEMOHCTPYE MOXIMBICTb paauKanbHOro  nokanbHOro
nikyBaHHA y cuTyadii, ae ctaHgaptHa TRUS-HaBirauis
He Moxe OyTW BMKOpUCTaHa, a anbkTepHaTUBHI BapiaHTU
YacTo MoB’si3aHi 3 BULLIOK TpaBMaTU4HiCcTIO abo obme-
KEHHAMW pe-onpoMiHeHHs1 [15].

HesBaxkatoum Ha TpuBalodi BOEHHI Aii Ha Teputopii
YKpaiHn, Wo CynpoOBOAXYIOTbCA PYMHYBaHHAM Meand-
HOi iH(ppacTpykTypu, nepebosiMM 3 enekTponocTa-
YaHHSAM Ta OOMEeXeHUMM [OCTYyrnoM nauieHTiB o cne-
LianisoBaHoi gonomoru, oHKomoriyHa cnyx6a 3myLueHa
apjanTyBaTUCcA OO eKkcTpemanbHux ymoB [16]. Y uux
obcTaBnHax Hamu O6yno ycrilHO BMKOHAHO BWCOKO-
TexHonoriyHe BTpyvaHHs — HDR-6paxiTepanito nepega-
MixypoBoi 3anosu nig KT-koHTponem, Lo nigkpecnoe
MOXIKMBICTb 3abe3MnevyeHHsT Cy4acHOro piBHS NiKyBaHHS
HaBiTb B yMOBax 0bMeXeHUX pecypciB.

Meta po6oTu — npeacTaBneHHs BUMAOKy HeCcTaH-
naptHoi HDR-6paxiTepanii nepegmixypoBoi  3anosu
y naujieHTa 3 BiACYTHICTIO MPSAMOI KMLLKW.

MATEPIAAU TA METOAU AOCAIAXEHHSA

AHOAMHE3 Ta CYNnyTHS NATOAOTIA

MauieHT 1975 poKy HapPOMXKEHHSs, 3BEpPHYBCSA OIS
[00OCTEXEHHST 3 NpuBOAY MiABWLLEHOrO PiBHA npocTart-
crneuundpiyHoro aHTtureHy (MCA) Ha poHi 0BTsKEHOTO
OHKOIOFYHOro aHaMHesy.

3 aHamHesy Bigomo, wo y 2025 poui nauieHTy 6yno
BCTAHOBIEHO [AiarHo3 CMHXPOHHOMO MynbTMAOKanbHOro
KOINopeKTanbHOro paky:

— ajeHoKapuuMHOMa nonepeyHoi 060[0BOI  KULLIKM
pT3 pN1ia (1/14) G2,

— ajeHoKapuuHOMa BEepXHbOaMMyMAPHOro BiaAiny
npsmoi knwkn pT4a pN2b (12/12) G2,

— afeHoKapuMHOMa HWXHbOaMMyNApHOro Biaainy
npsamoi kuwkn pT2 pNO G2.

lMpoBeneHo KoMMnekcHe MiKyBaHHS (XipypriyHe BTpy-
YaHH4A 3 gocarHeHHaM RO-pesekuii Ta cuctemHa Tepanis).
Ha mMomeHT OBCTexeHHs AaHuX LWoAO NpOrpecyBaHHs
abo BigganeHux meTactasiB He OTPMMaHo.

Y 2026 poui, B Xx0a4i MIaHOBOrO CMOCTEPEXEHHSA, BU-
siBneHo nigpuweHHs pieHa MCA go 12,6 Hr/mn, wo ctano
nigcTaBoK AN MOJANbLIOro YPONoriYyHOro 06CTEXEHHS.

Takox nauieHT mae 3Hadywuin KoMopbigHum OoH,
a came LyKpoBuUI fiabeTt 2-ro Tuny, cepeaHboro CTyneHs
TSDKKOCTI, Y cTagii cybkomneHcauii, giabetnyHa noni-
Henponariss HWKHIX KiHLiBOK, XpOHi4Ha xBopoba HMpOK
| cTagii (niabetnyHa HedponarTis Il cTagii).

PE3YABTATU

Pe3yAbTATH YPOAOFYHOIo 06CTEXEHHSA

MarHiTHo-pe3oHaHcHa Tomorpadisi opraHis Manoro
Tasa BMsIBUMNA ABa Nigo3pinux BOrHULLA y nepudepuyHin
30Hi NpaBoi YacTKM NepeagMixypoBoi 3ano3u:

1) B cepegHin yacTuHi npaBoi 4acTkm 20x9 MM
(PZp/PZa) — PI-RADS 4 (puc.1);

2) Ha piBHi anekcy npaBoi Yactku 5x4 mm (PZm) —
PI-RADS 4.

Takox BuABNEHi AndY3Hi 3MiHW CTPYKTYpU npoctatu
3 0o3Hakamu [ob6posikicHOT rinepnnasii Ta XpOHiYHOro
npoctatuty (PI-RADS 2), BiacyTHICTb O3HaK ypaXeHHS

Despite the ongoing military conflict in Ukraine,
accompanied by destruction of healthcare infrastructure,
disruptions in electricity supply, and limited access of pa-
tients to specialized medical care, the oncology system
has been forced to adapt to extreme conditions [16].
Under these circumstances, we successfully performed
a high-technology procedure — CT-guided HDR brachy-
therapy of the prostate — highlighting the feasibility
of delivering modern oncological treatment even in
resource-constrained settings.

Objective — The aim of this study is to present
a case of non-standard high-dose-rate (HDR) prostate
brachytherapy in a patient with absence of the rectum.

MATERIALS AND METHODS

Patient history and comorbidities
A patient born in 1975 was referred for further
evaluation due to an elevated prostate-specific antigen
(PSA) level in the context of a significant oncolo-
gical history.
In 2025, the patient was diagnosed with synchronous
multifocal colorectal cancer, including:

— adenocarcinoma of the transverse colon
pT3 pN1a (1/14) G2,
— adenocarcinoma of the upper rectum

pT4a pN2b (12/12) G2,

— adenocarcinoma of the lower rectum pT2 pNO G2.

The patient underwent multimodal treatment,
including surgery with RO resection followed by systemic
therapy. At the time of evaluation, there was no evidence
of disease progression or distant metastases.

In 2026, during routine follow-up, an elevated
PSA level of 12.6 ng/mL was detected, prompting
further urological assessment.

The patient also had significant comorbidities,
including type 2 diabetes mellitus of moderate severity
in a subcompensated state, diabetic polyneuropathy
of the lower extremities, and chronic kidney disease
stage | (diabetic nephropathy stage II).

RESULTS

Urological evaluation

Multiparametric magnetic resonance imaging (MRI)
of the pelvis revealed two suspicious lesions in the
peripheral zone of the right lobe of the prostate:

1) a lesion measuring 20x9 mm in the mid-gland
region (PZp/PZa), classified as PI-RADS 4 (Fig. 1);

2) a lesion measuring 5x4 mm at the level of the
apex (PZm), also classified as PI-RADS 4.

In addition, diffuse structural changes of the prostate
consistent with benign prostatic hyperplasia and chronic
prostatitis were identified (PI-RADS 2). No evidence
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perioHapHUx niMgaTU4HUX BY3niB, BiACYTHICTb naTorno-
riYHUX 3MiH KICTKOBOrO MO3Ky. 3aranbHuii 06’em npocTaTu
ctaHoBuB 47 Mn, winbHictb NMCA — 0,26 Hr/mn.

of regional lymph node involvement or bone marrow
abnormalities was observed. The total prostate volume
was 47 mL, and the PSA density was 0.26 ng/mL.

Puc. 1. MPT-npoctatu xBoporo C. 3 nokanizauieto NyxXnvH1 B CepeaHiin YaCTUHI NpaBoi YacTku
Fig. 1. Prostate MRI of patient S. showing tumor localization in the mid-gland of the right lobe

3a paHumn KT — cTtaH nicnsa niBobivyHOI remikono-
HEKTOMIi, BMBeOEHHA KornoctomMu. B 30Hi  onepauii
noMipHO BupaxeHi ¢ibposHi 3miHW, KT-o3Hak 06’eMHMX
YTBOpPEHb Ta NaTornoriyHoi nepdysii KOHTPaCTy He BUSB-
neHo. [latomoriyHa perioHapHa nimdageHonatia He
BM3HavaeTbCsa, KT-o3Haku rinepnnasii Ta CTPYKTYPHUX
3MiH NepeaMixypoBOi 3anosu.

Takum 4mHoM, 3a gaHumm MPT Ta KT BusiBNeHO
MynbTUOKanbHe YpaxeHHs nepeaMixypoBoOi 3anosu
0e3 03HaK IOKOperioHapHOro 4u BigdaneHoro Merta-
CTasyBaHHS.

3a pesynsratamu ricTOMNOrYHOro AOCHIOKEHHST BCTa-
HOBMEHO aJeHOKapuMHOMY nepeaMixypoBOi  3anosu,
cyma 3a wkanotwo Gleason — 4+5=9, cTyniHb Ande-
peHuitoBaHHA — G5. OTpumaHi faHi BignosigatTb NyxnuHi
BMCOKOIO PU3MKY.

Ha oCHOBI KNiHIYHUX, IHCTPYMEHTanbHUX Ta Mopdo-
NoriYyHnX JaHnX BCTaHOBIEHO AiarHo3: Pak nepegMixypo-
Boi 3anosu cT2NOMO, Il cTtagis, BUCOKuUIA pU3sKK.

KAiHi4He OGrpyHTYBAHHS BUGOPY AiKyBAHHS

MauieHT GyB NpeacTaBneHUMn Ha OHKOYPOSOriYHOMY
KOHCUNiymi 9K KaHaupgaT Ans NpoBeAeHHs paaukanb-
HOro nikyBaHHA. 3 ypaxyBaHHsIM BUCOKOIO PU3UKy 3aXBO-
ptoBaHHs (Gleason 4+5=9, MynbTMdOKaNbHUIA PicT)
CTaHAapTHMMMK BapiaHTamu NikyBaHHA po3rnsganvcs
pagvkanbHa npocTtaTekTomis abo npomeHeBa Tepanis.

OpHak BMKOHaHHA pagukanbHoi npocTaTekTomii 6yno
TEXHIYHO obmexeHe 3 ornsaay Ha nonepeaHi onepaTuBHi
BTPYYaHHHA Ha OpraHax maroro Ta3a Ta 3MiHeHy aHaTo-
Mil0, WO MOTEHUIHO nigBuLLYyBano pusuK iHTpa- Ta
nicnsonepauinHnx ycknagHeHb. NpoBegeHHA TpuBanoro
KypCy AMCTaHLNHOI MPOMEHEBOI Tepanii TakoX BBaXa-
nocsa HebaxxaHuM 4Yepes HasBHICTb CyMyTHbOI naTomnorii
Ta NiABULLEHNI PU3NK NPOMEHEBOI TOKCUYHOCTI B yMOBaX
nonepeaHbLOro JiKkyBaHHS KONOPEKTanbHOro paky.

Y 3B'93ky 3 uum Oyno MNPUAHATO pilLEHHA Mpo
3aCTOCyBaHHS OpraHo30epiranbHOi TakTUKK i3 BUKOPUC-
TaHHAM iHTpacTuuianbHOi OpaxiTepanii gk meTogy
nokanbHOro nigBedeHHs BWCOKOI [O03W B MOEOHAaHHI
3 aHAporeHaenpyBaLinHO Teparnieto.

Computed tomography (CT) demonstrated the
postoperative status after left-sided hemicolectomy with
colostomy formation. In the surgical area, moderately
pronounced fibrotic changes were observed, with no CT
evidence of mass lesions or abnormal contrast enhan-
cement. No pathological regional lymphadenopathy
was detected. CT findings also indicated prostatic
enlargement with structural changes consistent with
hyperplasia.

Thus, based on MRI and CT findings, multifocal
involvement of the prostate was identified without
evidence of locoregional or distant metastases.

Histopathological examination confirmed prostate
adenocarcinoma with a Gleason score of 4+5=9 and
a grade group corresponding to poorly differentiated
carcinoma (G5), consistent with high-risk disease.

Based on clinical, imaging, and morphological data,
the diagnosis was established as: prostate cancer
cT2NOMO, stage I, high-risk.

Clinical rationale for treatment selection

The patient was discussed at a multidisciplinary
uro-oncology board as a candidate for radical treatment.
Given the high-risk disease (Gleason score 4+5=9,
multifocal involvement), standard treatment options
included radical prostatectomy or radiotherapy.

However, radical prostatectomy was considered
technically challenging due to prior pelvic surgery and
altered anatomy, which could increase the risk of intra-
operative and postoperative complications. Prolonged
external beam radiotherapy (EBRT) was also considered
less favorable due to existing comorbidities and the
increased risk of radiation toxicity in the context of
previous colorectal cancer treatment.

Therefore, an organ-preserving treatment approach
was selected, consisting of interstitial brachytherapy as
a method of delivering a high local radiation dose in
combination with androgen deprivation therapy.

An additional rationale for this approach is based
on the radiobiological characteristics of prostate cancer,
which is characterized by a low a/f ratio (~1.5 Gy),
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HopaTtkoBum 0Or'pyHTYBaHHSIM BuGOpY AaHoro nia-
xogy € pagiobionoriyHi ocobnmBoCTi paky nepegmixy-
POBOI 3a503u, WO XapaKTepu3yeTbCA HU3bKUM 3HAYeH-
Ham o/p (~1,5 p), Wo CBigYMTbE NPO BUCOKY YYTNUBICTb
NyXNvHU A0 BENWKUX pasoBux A03. Lle possonsie gocs-
raTm Bucokoro GionoriyHoro edekTy npu 3acTocyBaHHI
rinodpakuUioHoBaHNX PEXUMIB i3 OOHOYACHUM CKOpO-
YEHHSM 3aranbHoi TPMBanocCTi NiKyBaHHS.

XiA BUKOHOHHS NpoOLLeAYypPU

Mpouenypa nposoaunace B ymoBax onepauinHoi
nig cniHanbHol aHecTesieo. MNauieHT 6yB yknageHun y
NITOTOMIY4HOMY MOMNOXEHHI 3 PiKCaLE0 HKHIX KiHLBOK,
Lo 3abesnevyBasno cTabinbHWN JOCTYN A0 NPOMEXMHW.

3 ormnsay Ha BiACYTHICTb NPSMOIT KWLLKW nicns none-
penHboro XipypriyHoro mnikyBaHHsl, BUKOPUCTaHHA CTaH-
[apTHOrO TPaHCPEKTarbHOro YNsTPasByKOBOrO KOHTPOMIO
6yno HEMOXNUBMM, LLO BM3HAYMNO HeOOXiOHICTb 3acTo-
CYBaHHS ansTepHaTUBHOIO MeTody Bidyanisauii. Y 3B’a3ky
3 UMM NO3WLIOHYBaHHA annikatopis BWKOHyBanocs
3 OpieHTaLi€lo Ha yrbTPasByKOBi Ta aHATOMIYHI OpiEHTUPYU
NPOMEXMHN Ta nonepeaHbOo OTPUMAaHi AaHi MarHiTHo-
pe3oHaHCHOT Tomorpadii, 3 noganbLLo Bepudikauieto ix
po3TallyBaHHS 3a AONOMOrol KOMM I0TEPHOI TOMOorpadii.

Mo-nepuue, 3a gonomoroto nikaps Y3[ Ha npoMexuHi
OoKpecrieHi Mexi npoctatu Ta niHig ypeTpu, BUMIpsHa
rmmbuHa Big WKipn go cevosoro Mixypa. [licns npose-
[OEHHs1 cTaHaapTHOT 06po6KM onepauiiHoro nons 3a Lumm
OpiEHTUPaMWN NO LEHTPY OKPECreHoro nons BCTaHOB-
NeHo MaTpuulo Ta 3akpinneHo i 3a J0onomoror
nnacTups o LWkipu nauieHta. Yepes maTpuuo BBeOeHO
2 iHTpacTatuyHmx annikatopu LLA-210-S no obuasi
CTOPOHM Bif ypeTpu Ha 3annaHoBaHy rmubuHy. Boxu cny-
rysanv OPIEHTUPOM [ANs MNOAANbLIOTO PO3TallyBaHHA
annikaTopis Ta dikcyBanu TKaHWHY NPOCTaTU Bif 3MilLleH-
HS Nig Yac BCTAHOBMNEHHS BCiX iHLLMX annikaTopis (puc. 2).

indicating high sensitivity to large fraction doses.
This allows for achieving a high biological effect using
hypofractionated  regimens  while  simultaneously
reducing the overall treatment duration.

Procedure

The procedure was performed in the operating room
under spinal anesthesia. The patient was positioned
in the lithotomy position with fixation of the lower
extremities, ensuring stable access to the perineum.

Due to the absence of the rectum following previous
surgical treatment, the use of standard transrectal ultra-
sound (TRUS) guidance was not feasible, necessitating
the use of an alternative imaging approach. Therefore,
applicator placement was performed based on transperi-
neal ultrasound and anatomical landmarks of the peri-
neum, as well as pre-acquired magnetic resonance
imaging (MRI) data, with subsequent verification of their
position using computed tomography (CT).

Initially, with the assistance of an ultrasound spe-
cialist, the boundaries of the prostate and the course of
the urethra were outlined on the perineum, and the depth
from the skin to the bladder was measured. After stan-
dard preparation of the surgical field, a template was
positioned centrally over the marked area and fixed
to the patient’s skin using adhesive dressing. Through
the template, two interstitial applicators (LLA-210-S) were
inserted on either side of the urethra to the planned
depth. These initial applicators served as reference
points for subsequent needle placement and helped
stabilize the prostate, minimizing tissue displacement
during the insertion of the remaining applicators (Fig. 2).

Puc. 2. MaTpuus 3akpinneHa B nepiaHanbHin AinsHui 3 ABOMa BCTaHOBNeHMMK annikatopamm LLA-210-S
Fig. 2. Template fixed in the perineal region with two LLA-210-S applicators in place

Oani nauieHT O6yB nepemiwleHnin B npouenypHy
KT Ha XopcTkux Hocunkax. [lpoBedeHO ofdHe CKaHy-
BaHHA Ansl BW3HAYEHHsI TOSIOXKEHHS MNepLmnx [OBOX
annikaTopis (puc. 3).

Hani pospaxoBaHo 3a gaHumm KT, nonepeaHboro
MPT Ta BCcTaHOBMEHO Yy BiANOBIAHI KOOpAUHATN MaTpuULi
e 9 annikaTtopis i BUKOHaHe Apyre ckaHyBaHHs (puc. 4).

The patient was then transferred to the CT suite on
a rigid stretcher. A single CT scan was performed to
verify the position of the first two applicators (Fig. 3).

Based on the CT findings and prior MRI data,
an additional nine applicators were inserted accor-
ding to the predefined template coordinates, followed
by a second CT scan (Fig. 4).
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Puc. 3. KT-ckaH 3 gBoma annikatopamu LLA-210-S
Fig. 3. CT scan showing two LLA-210-S applicators in place

LLlo6 piBHOMiIpHO nNOKPUTUM Becb 00’em npocTath
Oyno BCTaHOBMEHO LWe 3 annikatopu. [na KOHTponto ix
MOMNOXEHHS Ta rMUOWHN BCTAHOBMNEHHS BCiX anmikaTtopis
3pobneHo ocTaTouHe ckaHyBaHHs (puc. 5).

Puc. 4. KT-ckaH 3 11 annikatopamu LLA-210-S
Fig. 4. CT scan showing 11 LLA-210-S applicators in place

To achieve uniform coverage of the entire prostate
volume, three additional applicators were inserted.
A final CT scan was performed to verify their position
and the insertion depth of all applicators (Fig. 5).

Puc. 5. KT-ckaH 3 14 annikatopamu LLA-210-S
Fig. 5. CT scan showing 14 LLA-210-S applicators in place

TakMM 4MHOM, Yepe3 NpoMeEXuHy Oyno BCTaHOBMEHO
14 iHTpacTaTUYHUX annikaTopiB 3 BUKOPUCTAHHSAM LLab-
NOHHOI cucTteMn. IMnnaHTauia npoBogmnacb NoeTanHo
3 HamaraHHsiIM 3abe3neunTn MakcumarnbHO PiBHOMIpHE
nokpuTTs 06’€My nepeamixypoBoi 3anosu, 3 ypaxyBaH-
HAM rnokanisauii NyxnMHHUX BoOrHuw, 3a gaHumun MPT
Ta HeobOXxigHOCTI AOTpUMaHHSA BiACTAHEW OO0 KPUTUYHMX
cTpykTyp. OcobnmBa yBara npuainsnacb no3uvuioHyBaH-
HIO annikaTopiB y nepudepuyHux Bigainax 3anosu Ta
B [AiNSHUi anekcy, Oe PpW3MK HeaoCTaTHbOro [030BOro
NOKPUTTSA TPaAULIAHO € BULLMM.

MNAGQHYBAHHS ONPOMIHEHHS

TA AO3UMETPHUYHUMA AHAAI3

Micnsa 3aBeplueHHs iMnnaHTauil annikaTopis nauieHTy
BMKOHAHO KOMM'IOTEPHY TOMOrpadito 3 TOBLUMHOK 3pi3y

Thus, a total of 14 interstitial applicators were
inserted transperineally using a template-based system.
The implantation was performed stepwise with the aim
of achieving makcumanbHoO piBHOMIpHE NOKpUTTSt 06’emy
nepegmixypoBoi 3anoan, taking into account the loca-
lization of tumor foci based on MRI findings and the
need to maintain safe distances from critical structures.
Particular attention was paid to applicator positioning
in the peripheral zones of the gland and in the apical
region, where the risk of insufficient dose coverage
is traditionally higher.

Treatment planning

and dosimetric analysis
Following applicator implantation, a computed
tomography (CT) scan with a slice thickness of 1.5 mm
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1,5 MM ons uyinew TpuBUMMIpHOro nnaHyBaHHS GpaxiTepa-
nii i ocTaTo4yHOro KOHTPOMK MUOMHM po3TallyBaHHSA
annikatopi. OTpuMaHi 306paxeHHs1 Oynu iMnopToBaHi
B CUCTEMY MnaHyBaHHS niKyBaHHS, A€ MNpPOBOAWIIOCH
KOHTYpOBaHHS LiNboBMX 06’EMIB Ta KPUTUHHUX OpraHiB.

MepegmixypoBa 3anosa Gyna BM3HayeHa siK KMiHiY-
HU uinboBuin o6'em (CTV) 3 ypaxyBaHHSIM 3MiHEHOT
aHaToMmii mManoro Tasa nicna nonepeaHbOro Xipypriv-
Horo BTpy4YaHHs. [naHoBui uinboBun ob'em (PTV)
dopmyBaBcst 6e3 [OAATKOBMX FEOMETPUYHUX BiACTYMIB,
WO 3YMOBMEHO iHBa3MBHOW dikcalielo annikatopis Ta
MiHIManbHO MMOBIPHICTIO BHYTPILUHbOMPpaKLUinHOro 3mi-
weHHA. Oo opraHiB pusnky (OAR) BigHeceHO ypeTpy,
sika 6yna OCHOBHUM [,030MiIMiTYI04MM haKkTOpPOM Yy AaHo-
My BMNaZKy, @ TaKoX Npunerni M’ sKoTKaHWHHI CTPYKTYpW.

OnTumisauisa nnaHy 3gincHioBanacs i3 BUMKOPUCTaH-
HAM TEXHOnorii MOKPOKOBOro MEpPEMILLEHHST Kepena
B30OBX annikaTopiB («stepping source») LWMASIXOM Bapito-
BaHHA 4Yacy nepebyBaHHs [xepena B KOXHIiN noauuii
(«dwell time»). OcHOBHOW MeTOW nnaHyBaHHs Oyno
OOCSTHEHHS MaKCUMarbHO PiBHOMIpPHOro nokputta PTV
3 bopMyBaHHSAIM BWCOKOLAO3HOIO rpafieHTa B Mexax
nepeaMixypoBoi 3ano3v npyv OZHOYACHOMY OOMEXEHHI
0031 Ha ypeTpy.

TpuBMMipHUIA po3noain Ao3M AEMOHCTPYBaB BUCOKY
KOH(POPMHICTb OMPOMIHEHHA 3 4iTKMM  OXOMMEHHSIM
uinboBoro o6’eMy Ta LUBMOKMM CMagom 03U 3a Moro
mMexamu (puc. 6). 130403HI NoBepxHi NOBTOPIOBaNKU aHaTo-
Mi4Hy cpopmMy npocTaTu, WO MiATBEPAXYE adeKBaTHICTb
reomeTpii iMnnaHTauii Ta npaBunbHICTL BMGOPY napa-
MeTpiB onTumi3adii. Ha akcianbHux 3pizax (puc. 7) Bi3y-
anisysanocb piBHOMipHe po3TallyBaHHS annikaTopiB Ta
[OCTaTHE MOKPUTTS NepudepryHMX 30H, 30Kpema arnekc,
LLO € KPUTMYHO BaXKIMBMM 111 TOKarbHOrO KOHTPOIHO.

AHania poso-o6’emHux rictorpam (DVH) nigTBepous
OOCSArHEeHHs1 NOCTaBNEHUX AO3UMETPUYHMX Linen (puc. 8).
[Ons PTV oTpymaHo Taki napameTpu:

D100=15Tp
D95 =17,31T1p
D90 =19,71p

3a3HadeHi 3HauYeHHs CBigYMNM NMPO adekBaTHE Mo-
KpuTTa UinboBoro 06’emy, npuyomy nokasHuk D90
nepeBuULLyBaB Mpu3HayYeHy [[03Y, WO BiAMOBiAAE KOH-
uenuii BHYTPILHBLONPOCTATUYHOI eckanauii [o3u npu
HDR-6paxitepanii.

was performed for three-dimensional brachytherapy
planning and final verification of applicator depth.
The acquired images were imported into the treatment
planning system, where contouring of target volumes
and organs at risk was performed.

The prostate was delineated as the clinical target
volume (CTV), taking into account the altered pelvic
anatomy following prior surgical intervention. The plan-
ning target volume (PTV) was defined without additional
geometric margins due to the invasive fixation of the
applicators and the minimal likelihood of intrafraction
motion. Organs at risk (OAR) included the urethra,
which represented the primary dose-limiting structure
in this case, as well as adjacent soft tissues.

Plan optimization was performed using a stepwise
source movement technique along the applicators
(stepping source), with adjustment of the dwell time at
each source position. The primary objective of planning
was to achieve uniform PTV coverage while creating
a steep dose gradient within the prostate and simul-
taneously limiting the dose to the urethra.

The three-dimensional dose distribution demonst-
rated high conformality, with clear coverage of the target
volume and rapid dose fall-off outside the prostate
(Fig. 6). Isodose surfaces closely followed the anatomical
shape of the prostate, confirming appropriate implant
geometry and optimization parameters. Axial images
(Fig. 7) showed a uniform distribution of applicators and
adequate coverage of peripheral regions, including the
apex, which is critical for local tumor control.

Dose-volume histogram (DVH) analysis confirmed
that the predefined dosimetric objectives were achieved
(Fig. 8). For the PTV, the following parameters were
obtained:

D100 = 15 Gy,
D95 = 17.3 Gy
D90 = 19.7 Gy.

These values indicate adequate target coverage,
with D90 exceeding the prescribed dose, consistent
with the concept of
in HDR brachytherapy.

intraprostatic dose escalation

Puc. 6. TpuBumipHuii posnopain ao3v npu HDR-6paxiTepanii nepeamixypoBoi 3anosu (3D-peKoHCTPYKLisA i30403HMX NOBEPXOHb)
Fig. 6. Three-dimensional dose distribution in HDR prostate brachytherapy (3D reconstruction of isodose surfaces)
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Puc. 7. AkcianbHui 3pi3 KT 3 Bidyanisauieto annikatopis Ta i30403HOr0 po3noginy B Mexax nepegmixypoBoi 3anosm
Fig. 7. Axial CT image demonstrating applicator placement and isodose distribution within the prostate
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Puc. 8. lictorpama DVH ans D90
Fig. 8. DVH histogram for D90

[lo30Be HaBaHTaXeHHsA Ha ypeTpy Oyno obmexeHe
BIiOMOBIAHO [0 Cy4acHMX pekoMeHAaauin. 3HavyeHHs
D2cc ctaHoBuno 18 I'p, wo He nepesuilye 95% Big npu-
3HaYeHO! J03U Ta 3HAXOAUTLCS 3HAYHO HUDKYE FPaHUYHO
ponyctumux piBHiB (120%). DVH-aHania gemoHcTpye
MOCTYMNOBE 3HWKEHHS OO’€My ypeTpu 3i 3pOCTaHHSM
[o3u, 6e3 opMyBaHHSA BUCOKOLO3HUX «rapsidnx TOHOK».

PagiobionoriyHun aHania BUKOHAHO i3 3aCTOCYBaH-
HAM NiHIMHO-KBagpaTMYHOI Mogeni. [Ons nyxnuHm ne-
penmixypoBoi 3anosu (o/f = 1,5 ['p) ekBiBaneHTHa go3a
y nepepaxyHky Ha 2 [p (EQD2) craHoBuna npmbnusHo
119,3 I'p, WO CYTTEBO NEPEBULLYE 3HAYEHHS!, XapaKTEPHi
Ons  cTanHOapTHOI  AMCTaHUIMHOI MpoMeHeBoi  Teparii,
Ta 0OrpyHTOBYE BUCOKY €(OEKTMBHICTb OAHO(PAKLiIAHOMO

Dose to the urethra was limited in accordance with
current recommendations. The D2cc value was 18 Gy,
which did not exceed 95% of the prescribed dose and
remained well below the accepted upper limit (120%).
DVH analysis demonstrated a gradual decrease in
urethral volume with increasing dose, without the
presence of high-dose «hot spots».

Radiobiological analysis was performed using the
linear-quadratic model. For prostate cancer (a/p = 1.5 Gy),
the equivalent dose in 2 Gy fractions (EQDZ2) was approxi-
mately 119.3 Gy, substantially exceeding the levels
typically achieved with standard external beam radio-
therapy and supporting the high effectiveness of the
single-fraction approach. For the urethra (o/p = 1 Gy),
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pexumy. Ana ypetpn (o/fp = 1 p) EQD2 craHosuna
6nusbko 114 p, WO NiOKPECMOE KPUTUYHY BaXKNMBICTb
CTPOroro AOTPMMaHHS 4030BUX OOMEXKEHb.

3aranom OTpUMaHui NnaH ONPOMIHEHHS XapakTepu-
3yBaBCsl BUCOKOK KOH(POPMHICTIO, OCTaTHIM MOKPUTTSIM
yinboBoro ob’emy Ta 6e3neyHum npodinem [A030BOro
HaBaHTaXXEHHSI HA OpraHu pu3uKy, WO [03BONWMO pea-
nizyBatn ogHodpakuinHuin pexxum HDR-6paxitepanii 6e3
nepeBULLEHHS AONYCTMMUX [030BKUX noporis. Micns 3a-
TBEPOXKEHHS MraHy nikyBaHHA Oyno npoBegeHO ceaHc
OnpoMmiHEeHHs1 3 BUKopucTaHHaM afterloading-cuctemu
MultiSource (Elekta) (puc. 9). xepeno BUCOKOI akTuB-
HOCTi MOCNiAOBHO NepeMillyBanocs no annikatopax Bigno-
BiJHO 4O po3paxoBaHWMX MO3WLiA Ta Yacy 3aTpuMKW, 3a-
Ge3nevytoun peanisavito 3annaHoOBaHOMO [030BOMO PO3rMo-
ainy. 3aranbHa gosa ctaHoBuna 19 p 3a ogHy dpakuito.

the EQD2 was approximately 114 Gy, highlighting the
critical importance of strict adherence to dose constraints.

Overall, the treatment plan was characterized by
high conformality, adequate target coverage, and a safe
dose profile for organs at risk, allowing successful
delivery of a single-fraction HDR brachytherapy
without exceeding acceptable dose limits. After approval
of the treatment plan, irradiation was delivered using
an afterloading system (MultiSource, Elekta) (Fig. 9).
The high-activity source was sequentially advanced
through the applicators according to the predefined
dwell positions and dwell times, ensuring accurate
delivery of the planned dose distribution. The total
prescribed dose was 19 Gy delivered in a single fraction.

Puc. 9. Mig’egHaHHs annikatopis go afterloading-cuctemun anapaty MultiSource
Fig. 9. Connection of applicators to the afterloading system (MultiSource)

Mpouenypa npoviwna 6e3 iHTpaonepauinHKxX ycknag-
HeHb. [licna 3aBeplleHHs ONPOMIHEHHS anfikaTtopwu
Oynn BuaaneHi, BUKOHAHO reMocTa3, MauieHT nepeBe-
JeHun y nicngonepadinHe BigAineHHA Ana  cnocre-
pexXeHHA. PaHHiIX NpOMEeHeBMX peakuii NpoTSAroM OBOX
TUXHIB He BigMi4eHo.

OBrOBOPEHHS

MpenctaBneHnin  KNiHIYHWA  BMNAOOK OEeMOHCTPYeE
MOXIMBICTb NpoBefeHHs paaukanbHoi HDR-6paxitepa-
nii nepegmixypoBoi 3ano3u y nauieHTa 3i 3MiHeHot
aHaToMi€el0 Manoro Tasa 3a BiACYTHOCTI MPSMOI KULLKW,
O BWKIOYAE BUKOPUCTaHHS CTaHOAPTHOI TpaHCpekK-
TanbHOi yNbTPa3ByKoOBOI  HaBirauii. [MogibHi  KniHiYHi
cuTyauii € pigkicHMMKM i onncaHi B 0OMEXEHIN KinbKoCTi

The procedure was completed without intraopera-
tive complications. After irradiation, the applicators were
removed, hemostasis was achieved, and the patient
was transferred to the postoperative unit for observation.
No early radiation-related toxicity was observed during
the first two weeks.

DISCUSSION

The presented clinical case demonstrates the
feasibility of performing radical HDR brachytherapy
of the prostate in a patient with altered pelvic anatomy
and absence of the rectum, which precludes the use
of standard transrectal ultrasound (TRUS) guidance.
Such clinical scenarios are rare and described in
a limited number of publications, where alternative
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nybnikauin, ge 3acTocoByBanucs anbTepHaTuMBHI Nig-
Xoou o Bidyanisauii, 3okpema KT-koHTponb abo
KombiHoBaHi meToaw Hasirauii [11, 12, 13, 14].

3 nosuuini cyvacHux pekomeHgauin HDR-6paxitepa-
nia € egekTMBHUM MeTo4OoM fiKyBaHHS roKanisoBa-
HOro paky nepegMixypoBoi 3amno3n, a BUKOPUCTaHHS
rinodhpakuioHoBaHMX pPEXUMIB OBI'pPYHTOBAHE HU3BKUM
3HaveHHsM o/f (~1,5 Tp), wo 3abesneuye BuCOKy Bio-
noriyHy edeKTUBHICTb MPU 3aCTOCYBaHHI BENWKMX pas3o-
BUX A03 [3]. Y Hawomy BunNagKky 3acToCyBaHHS OOHO-
dpakuiiHoro pexumy 19 [p 4O3BONUNO AOCArTU eKBiBa-
neHTtHoi gosu noHag 119,3 p (EQD2), wo Bignosigae
KOHLenuii J030B0I eckanaldlji.

MopiBHANBLHWIA aHani3 ekBiBaneHTHoi fo3n (EQD2)
AN pi3HUX pexuMiB NpoMeHeBOI Tepanii AeMOHCTpPYE,
WO KnacuyHa Ta MOMIpHO rinodpakuioHoBaHa AMCTaH-
UinHa Tepanis 3abe3nedvyloTb nopibHUK  BionoriyHwiA
edekT (=77-78 p), ToAi ik ynbTparinopakLioHoBaHi pe-
KUMKW O03BONSAOTb AOCATU BULWMX 3Ha4veHb (=90,6 Ip).
BogHoyac HDR-6paxiTepanisi, ocobnvMeo y pexumax
opHodpakuinHoro onpomiHeHHst 19 [p abo 2 dpakuin
no 13,5 p, 3abe3nedye cyTTeBO Ginblly eKkBiBaNeHTHY
posy (=111-116 Ip), wo Bignosigae koHuenuii BHYTPILLHLO-
npocTaTU4YHOI J030BOI eckanadii. Lle nigkpecntoe pagio-
GionoriyHy nepesary GpaxiTepanii sik MeTogy NokanbHOro
BNNMBY Ta OOr'pyHTOBYE 1i 3acCTOCyBaHHS Yy MaLiEHTIB
i3 BMCOKMM pPU3MKOM MpU HEOOXiAHOCTI OOCArHEHHS
MaKCMMaIbHOro fiokarnbHOro KOHTporno (Tabn. 1).

imaging approaches, including CT guidance or combined
navigation techniques, have been applied [11, 12, 13, 14].

According to current recommendations, HDR bra-
chytherapy is an effective treatment modality for loca-
lized prostate cancer, and the use of hypofractionated
regimens is supported by the low o/p ratio (~1.5 Gy),
which ensures high biological effectiveness when large
fraction doses are delivered [3]. In our case, the use of
a single-fraction regimen of 19 Gy resulted in an equiva-
lent dose exceeding 119.3 Gy (EQD2), consistent with
the concept of dose escalation.

A comparative analysis of equivalent dose (EQD2)
across different radiotherapy regimens demonstrates
that conventional and moderately hypofractionated
external beam radiotherapy provide a similar biological
effect (approximately 77-78 Gy), whereas ultrahypo-
fractionated regimens achieve higher values (approxi-
mately 90.6 Gy). In contrast, HDR brachytherapy,
particularly when delivered as a single fraction of 19 Gy
or in two fractions of 13.5 Gy, results in substantially
higher equivalent doses (approximately 111-116 Gy),
reflecting the concept of intraprostatic dose escalation.
This highlights the radiobiological advantage of brachy-
therapy as a method of localized dose delivery and
supports its use in high-risk patients when maximal local
tumor control is required (Table 1).

Tabnuus 1. lNopiBHANBbHa XapakTepucTrKa pexumis pakUioHyBaHHS Ta ix ekBiBaneHTHOI fo3un (EQD2)
npu paky nepeamixypoBoi 3anosu
Table 1. Comparison of fractionation regimens and corresponding equivalent doses (EQD?2) in prostate cancer

Pexum CymapHa gosa [o3sa 3a dpakLito EQD2, I'p

Regimen Total dose Dose per fraction EQD2, Gy
Knacuuna OMNT / Conventional EBRT 78 Tp /39 dp 2Tp 78,0
lnodpakuis / Moderate hypofractionation 60 'p / 20 dp 3Mp 77,1
Ynbtparinodpakuis / Ultrahypofractionation 36,25p /5 dp 7,25Tp 90,6
HDR-BT / HDR brachytherapy 19Tp/1 dp 19Tp 11,3
HDR-BT / HDR brachytherapy 27Tp/2 dp 13,5Tp 115,7

3rigHo 3 pgaHumm  niTepaTypu, ogHodpakuiiHa
HDR-6paxiTepaniss AeMOHCTpye BUCOKWIA piBeHb Bioxi-
Mi4YHOrO KOHTPOIIO MNPU NPUAHSATHIN TOKCUYHOCTI 32 YMOBU
a[eKBaTHOrO [03MMETPUYHOrO nNnaHyBaHHs. OTpuMaHi
Hamu nokasHukn (D90 = 19,7 Ip, D95 = 17,3 [Ip)
Bi4NOBI4alOTb PEKOMEHOOBAHMM 3HAYEHHSM i cBigYaTb
Npo AOCTaTHE NOKPUTTA LinboBoro ob’emy.

OcobnuBicTio gaHoro BUNagky € BukopucTanHs KT
SIK OCHOBHOrO MeToAy Hairauii. 3a Hawwumn cnocte-
PEXEHHAMW MOoYaTKOBI eTanu iMnnaHTauii nos’dA3aHi
3 TEXHIYHMMMW TPyAHOLLAMWU: MOCTaHOBKAa MepLUMX anmi-
KaTopiB  (PaKkTM4YHO BUKOHYeTbCA ©e3  BisyanbHOro
KOHTPOMIO B PEXWUMi peanbHOro 4acy, Lo MNOTEHUiNHO
He BUMKNIOYae pu3nK TpaBmaTusauii ypeTpw. lNoganblue
BBEAEHHS annikaTopiB TakoX 34iACHIOETLCA 6e3 MOoXIu-
BOCTi HeramHOi KOpEeKLUil TX MOMOXEHHS, WO XapaKTepHO
anst TRUS-KoHTponto, | MoXe Npu3BoauTy 0 BiACYTHOCTI
YiTKOI NapanenbHOCTI roMNoK.

3 ypaxyBaHHAM Uux obMexeHb, Ans 3abe3nevyeHHs
a[eKkBaTHOrO MOKPUTTS LiNboBoro ob’emy [OUINbHUM
€ BCTaHOBIIEHHS annikaTopiB i3 NEBHWUM «3anacom»
no nepudepii Npoctatv 3 noganblUMM BUKIHOYEHHSM
HEKOPEKTHO pOo3TalloBaHUX KaHamniB Ha eTani nnaHyBaH-
HA. Takuin nigxig 403BONSAE KOMMEHCYBaTU reOMETPUYHY

According to the literature, single-fraction HDR
brachytherapy demonstrates a high rate of biochemi-
cal control with acceptable toxicity, provided that ade-
quate dosimetric planning is achieved. In our case,
the obtained parameters (D90 = 19.7 Gy, D95 = 17.3 Gy)
are consistent with recommended values and indicate
adequate target coverage.

A key feature of this case is the use of CT as the
primary guidance modality. Based on our experience,
the initial stages of implantation are associated with
technical challenges: placement of the first applicators
is essentially performed without real-time visual control,
which may increase the risk of urethral injury. Subse-
quent insertion of applicators is also carried out without
the possibility of immediate positional correction, as is
possible with TRUS guidance, which may result in
suboptimal parallel alignment of the needles.

Given these limitations, ensuring adequate target
coverage requires placement of applicators with a certain
peripheral «margin», followed by exclusion of subopti-
mally positioned channels during the planning stage.
This approach allows compensation for geometric
variability of implantation and helps achieve the required
dose conformality.
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BapiabenbHicTb iMnnaHTauii Ta [gocartm  HeoOXigHol
KOHGOPMHOCTiI JO30BOro po3noainy.

BogHouac KT-HaBirauis Mae HU3KYy CyTTEBUX
nepesar. BoHa 3abe3nevye kpally Bidyanisadito aHaTomil
nepegMixypoBoi 3anos3vM B yMOBax 3MiHEHOrO Manoro
Tasa, [03BONS€ Oinbll TOYHO BM3HAYMTU B3aEMHE PO3-
TallyBaHHS anmnikaTopiB Ta KPUTUYHUX CTPYKTYP, @ TaKoX
NiABULLYE TOYHICTb OO3MMETPUYHUX PO3paxyHKiB Nopis-
HSHO 3 YNbTPa3BYKOBOK Bidyanisauieto. Lle ocobnuso
BaXNMBO MpU 3acToCyBaHHi OAHOMPAKLIHUX BWCOKO-
O03HUX PEXMMIB, A€ HaBiTb HE3HAYHI BIOXWUITEHHSI MOXYTb
BNANBATK Ha NPOifib TOKCUYHOCTI.

[opaTtkoBy KMiHIYHY 3HaAYyLWiCTb Mae Tol dakT,
Lo nikyBaHHs Gyno npoBedeHO B yMOBax OOMEXeHUx
pecypciB Ta CKMagHOI NOrCTMKW, WO XapakTepHo Ans
Cy4acHOI CUCTEeMU OXOPOHM 3A0pOoB’A YkpaiHu nig 4ac
BOEHHOrO cTaHy. Lle cBigunTb Npo MOXNUBICTL BNpoBaj-
XEHHS1 BUCOKOTEXHOMOTYHMX METOAIB NiKyBaHHSA HaBiTb
y CKnagHux ymoBax 3a HasiBHOCTI BignoBigHOI ekcnep-
TW3K Ta opraHisaduii npouecy.

[o obmexeHb pfaHoOro KmiHiYHOrO BuUMAZKy cnig
BiAHECTWN BiACYTHICTb JOBrOCTPOKOBOIO CMOCTEPEXKEHHS,
O He [03BOMNsi€ OUHWTU BigganeHi pesynbratu niky-
BaHHS Ta MNi3HI0 TOKCUYHICTb.

TakMuM YMHOM, OTPMMaHi pe3ynbTaTv Y3rogXykTbes
3 obMexeHumu niTepaTypHUMW LaHMMKM Ta niaTBepa-
XKYIOTb MOXNUBICTb edeKkTUBHOro 3acTtocyBaHHA KT-
kepoBaHoi HDR-6paxitepanii'y nauieHTiB 6e3 pektanbHoro
poctyny. Pasom 3 Tum Metoguka notpebye BUCOKOro
PiBHS1 TEXHIYHOI NiAFOTOBKM Ta pEeTENbHOro MnaHyBaHHS.

BUCHOBKHU

HDR-6paxiTepanis  nepegMixypoBoi 3anosu nig
KT-HaBirauieto € TEXHIYHO 34iCHEHHUM Ta ehEeKTUBHUM
MEeToOOM pafuKarbHOro nikyBaHHA Yy MauieHTiB i3 Bia-
CYTHICTIO pekTanbHOro goctyny. Hessaxawum Ha obme-
XKEHHS1, MOB’A3aHi 3 BIACYTHICTIO KOHTPOMIO B pPeXumi
peanbHOro Yacy nig yac iMnnaHTauii annikatopis, age-
KBaTHe LO3MMETpPUYHE NnaHyBaHHs LO3BOMSIE OOCArTU
[OCTaTHBOrO MOKPUTTS LinboBOoro ob’eMy npu [OTpu-
MaHHi [0030BUX OOMEXeHb AN KPUTUYMHWUX OpraHiB.
MpenctaBneHnt BUNAgoOK NIATBEPOKYE MOXIMBICTb
3acTocyBaHHS ofHogpaKLiiHoT HDR-6paxitepanii
B CKMagHWX KMiHIYHMX YMOBaXx Ta PO3LLMPHOE MOKa3aHHSA
[0 BUKOPUCTaHHS LibOr0 METOAY.
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At the same time, CT guidance offers several
important advantages. It provides improved visualization
of prostate anatomy in the setting of altered pelvic
structures, allows more accurate assessment of the
spatial relationship between applicators and critical
structures, and enhances the precision of dosimetric
calculations compared to ultrasound-based imaging.
This is particularly relevant for single-fraction high-dose
regimens, where even minor deviations may impact
the toxicity profile.

An additional clinically relevant aspect is that the
procedure was performed under conditions of limited
resources and challenging logistics, characteristic of the
Ukrainian healthcare system during ongoing military
conflict. This highlights the feasibility of delivering high-
technology treatment even in constrained environments,
provided sufficient expertise and organization.

The limitations of this case include the absence
of long-term follow-up, which precludes assessment
of late outcomes and delayed toxicity.

Overall, the results are consistent with the limited
available literature and support the feasibility of
CT-guided HDR brachytherapy in patients without rectal
access. However, the technique requires a high level
of technical expertise and meticulous treatment planning.

CONCLUSIONS

CT-guided high-dose-rate (HDR) prostate brachy-
therapy is a technically feasible and effective radical
treatment option in patients without rectal access. Despite
the absence of real-time imaging during applicator
implantation, appropriate dosimetric planning enables
adequate target coverage while maintaining dose
constraints for organs at risk. The present case demonst-
rates the feasibility of single-fraction HDR brachy-
therapy in complex clinical settings and supports the
expansion of its clinical indications.
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Limitations of the study

The authors acknowledge that the present study is limited by
its design as a single case report. The absence of a control
group and the small sample size do not allow for generalized
conclusions regarding the efficacy and safety of the approach.
In addition, the lack of long-term follow-up precludes assess-
ment of oncological outcomes and late radiation-related toxicity.
Technical aspects of the procedure, particularly the absence
of real-time imaging during applicator implantation, may affect
reproducibility and require a high level of operator expertise.
Furthermore, the use of CT guidance instead of standard
transrectal ultrasound (TRUS) limits the possibility of immediate
correction of applicator positioning and may be associated
with greater variability in their spatial alignment.

These results should be interpreted in light of the above
limitations. Further studies involving larger patient cohorts,
preferably in prospective and multicenter settings, are required
to validate the efficacy and safety of this approach.

Bunagok i3 npakTukun

137

A case from practice


https://doi.org/10.1016/j.brachy.2011.09.008
https://doi.org/10.1016/j.euros.2025.10.007
https://doi.org/10.1186/s12885-024-12933-z
https://doi.org/10.1186/s12885-023-10842-1
https://doi.org/10.1016/j.euo.2023.11.018
https://doi.org/10.3389/fruro.2025.1598726
https://doi.org/10.1097/01.ju.0000146043.65229.9b
https://doi.org/10.1016/j.brachy.2009.02.004
https://doi.org/10.5114/jcb.2019.85891
https://doi.org/10.1007/s00066-024-02266-y
https://doi.org/10.1016/j.brachy.2023.11.001
https://doi.org/10.1136/bmjonc-2025-000943
https://doi.org/10.1016/j.brachy.2011.09.008
https://doi.org/10.1016/j.euros.2025.10.007
https://doi.org/10.1186/s12885-024-12933-z
https://doi.org/10.1186/s12885-023-10842-1
https://doi.org/10.1016/j.euo.2023.11.018
https://doi.org/10.3389/fruro.2025.1598726
https://doi.org/10.1097/01.ju.0000146043.65229.9b
https://doi.org/10.1016/j.brachy.2009.02.004
https://doi.org/10.5114/jcb.2019.85891
https://doi.org/10.1007/s00066-024-02266-y
https://doi.org/10.1016/j.brachy.2023.11.001
https://doi.org/10.1136/bmjonc-2025-000943

YKpaiHCbKWI pafionoriyHnii Ta OHKONOTiYHWA >xypHar. 2026. T. 34. Ne 1. C. 125-140
Ukrainian journal of radiology and oncology. 2026;34(1):125-140

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

nepcneK'ruBu MOAQABLUUX AOCAIAXEHD

Mopanbli AocnigXeHHs MakTb OyTW CNpsSIMOBaHI Ha Hakomnu-
YeHHs KniHiYHOoro pdocsigy 3actocyBaHHA KT-keposaHoi HDR-
GpaxiTepanii y nauieHTiB 6e3 peKTanbHOro AOCTYMy, OLIHKY
[OBrOCTPOKOBMX OHKOSIOTYHMX Pe3ynbTaTiB i TOKCUYHOCTI, a Ta-
KOX CTaHAapTU3aLilo TeXHIYHUX MigxomiB 4O iMnnaHTauii anni-
kaTopiB. MepcnekTMBHUMKN € NPOCMEKTUBHI Ta MYMbTULEHTPOBI
OOCNIOKEHHS, SKi  [03BONSATb  BU3HAYUTM  BiATBOPIOBAHICTb
MeToAy Ta Moro Micue B Cy4acHMX KNiHIYHUX pekoMeHaauisiX.

KoHdAIKT iHTEpEeciB

ABTOpU pyKOMMCY CBIAOMO 3acBiOYylOTb BiACYTHICTb haKTuy-
Horo abo MOTEHUINHOrO KOHMIKTY iHTepeciB LoOo pesyrb-
TaTiB Uiei pobotn 3 chapMauUeBTUYHNMM KOMMaHiAMK, BMPOO-
HUKaMK BioMeaMYHUX NPUCTPOIB, HLWUMK OpraHisauismu, uui
npoaykTu, nocnyry abo diHaHcoBa nigTpUMKa MOXYTb OyTu
NoB’A3aHi 3 NPEAMETOM OOCIIKEHHS.

AOTPUMAHHS €TU4MHUX HOPM

ABTOpPWM pyKONWCy CBIAOMO 3acBig4vylOTb, WO AOCHIMHKEHHS
NPOBOAMIOCH i3 BUKOPUCTAHHAM [OaHUX MNEPBUHHOI MeaWYHOI
OOKYMEeHTaUjii Ta KMiHIYHOrO CNOCTEepeXeHHs 3a nauieHToM
BIANOBIAHO [0 €TMYHMX NpuHUMNIB [enbCiHCbKOi Aeknapauii
BcecBiTHbOI MeauyHOi acouiauii. [MauieHT HagaB iHgopmo-
BaHy OOOpOBINbHY 3rogy Ha NPOBEAEHHS IiKyBaHHsi Ta BUKO-
PUCTaHHS aHOHIMI30BaHWUX KIiHIYHWUX AaHUX ANt HAYKOBUX LIiNen.

BUKOPUCTAHHS LUTY4HOrO iIHTEAEKTY

ABTOpPU pyKOMUCY CBIJOMO 3aCBIAYYIOTb BUKOPUCTaHHSA iHCTPY-
MEHTIB reHepaTMBHOIO LUTYYHOTO iHTENEKTY y NpoLeci Miarotos-
KM uporo pykonucy. BignosigHo [o TakcoHowmii generyBaHHs
3aBAaHb reHepaTuBHOMY LITy4HOMy iHTenekTy (GAIDeT, 2025 p.),
3a MOBHOMO MOACHLKOTO KOHTpomMo Oyno AeneroBaHo OKpeMmi
3aBOa@HHA 3 peparyBaHHs, CTWUMICTUMHOTO OnpauoBaHHA Ta
nepeknagy TeKCTy. YCi pe3ynbratv, OTpuMaHi i3 3acTocyBaH-
HAM Takux iHCTPyMeHTIB, Bynu peTenbHO nepesipeHi, Bigpeaa-
roBaHi Ta 3aTBepAXeHi aBTopamu, SKi HeCyTb MOBHY Bid-
nosiganbHiCTb 3a 3MIiCT i BWCHOBKM nyb6nikauii. IHCTpymeHTH
reHepaTVBHOMO LUTYYHOTO IHTENEeKTy He 3a3HavalTbCA SK
aBTOPM Ta He HECYTb BiAMOBIAANLHOCTI 3a KiHLEBI pe3ynsTaTy.

MepBuUHHI AGHI Ta MaTepiaAm

ABTOpU pyKOMnMCy CBIAOMO 3acBiguytoTh, WO Y pobOTi BUKOPUC-
TaHO pe3ynbTaTh BAACHOMO KMiHIYHOrO CMNOCTEepeXeHHs nadli-
€HTa, siki Bynu cuctemaTn3oBaHi Ta NpoaHani3oBaHi aBTopamu.
[MepBWHHI AaHi BKMOYalOTh y3aranbHEHi KMiHiYHI Xxapaktepuc-
TUKW, pe3ynsTati nabopaTopHUX Ta iHCTPyMEHTanbHWUX [O-
cnigXeHb, MPOTOKONW NiKyBaHHA Ta AO03WMETPUYHI MOKa3HMKW.
Yci matepianu 36epexeHi B apxiBi AocnigHMUbKOI rpynu Ta
MOXyTb OyTW HagaHi 3a obrpyHTOBaHWM 3anuToM A0 aBTopa-
KOpecnoHgeHTa 3 ypaxyBaHHAM BUMOr  KOHMIAEHUINHOCTI
Ta €TUYHMX HOPM.

IHdbopMmaluis npo cbiHAHCYBAHHSA

ABTOpPWM pYKOMWCY 3acBiguvyloTb, LIO AOCAIMKEHHs Ta nigro-
TOBKa CTaTTi HE OTPUMYBanu OKpemoro iHaHCyBaHHSA 3 GOKy
OepXXaBHUX, KOMEpLiNHMX abo NpuBaTHUX OpraHisaLii.

Prospects for further research

Future research should focus on accumulating clinical expe-
rience with CT-guided HDR brachytherapy in patients without
rectal access, evaluating long-term oncological outcomes and
toxicity, and standardizing technical approaches to applicator
implantation. Prospective and multicenter studies are needed
assess reproducibility and define the role of this approach
in clinical practice.
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