HAOYyKOBO-MPAKTUYHE BUAAHHS

BICHUK
XAapKiBCbKOro HAWIOHAABHOroO
yHiBepcuTeTy imeHi B.H. KapasiHa.
Cepis MEAULNHA

T T https://ukrmedsci.com/index.php/visnyk

ITIACHIEA, o) BYUFIEPEIGAS <JAC

3acHOBHMK i BuaaBeLb XapKiBCbKMIN HaLiOHANbHUIN YHIBEPCUTET
TOM XXXI” imeHi B.H. KapasiHa MiHicTepcTBa 0oCBIiTM i Haykn YkpaiHu

4(55) | 2025 ~ BacosaHo 1992 poky

MepioanyHicTb BUXOAY — 6 pasiB Ha pik

ISSN 2313-6693 (Print)

ISSN 2313-2396 (Online) - MIHICTEPCTBO
OCBITU I HAYKHA
YAK 61 YKPAIHU
YHiKQAbHMI npedpike DOI Bxoantb po Mepeniky HaYKOBNX APYKOBAHNX
BUACBHULLTBA KYPHOAY: draxoBumx B/AaHb YKpaiHu (kaTeropisi «A»)., .
10.26565 y SKMX MOXyTb Nyb6nikyBaTucst pesynsraty gucepTauiiHux pobiT

B ranysi 3HaHb «| — OxopoHa 300poB’s Ta couiarnbHe
3abe3neyveHHs» ([JoaaTtok 7 go Hakaay Big 08.07.2025 Ne 986)
3aTBEPAKEHO AO APYKY 3a criedianbHoctamu: «12 MeanumHay, «16 TexHonorii MmeanyHoi
BYeHOIO PAAOIO AiarHOCTUKM Ta NiKyBaHHSA (3a cneujianizauismm)»
XAPKIBCbKOrO HALLIOHAABHOTO
yHiBEpPCUTETY

imeHi B.H. KapasiHa MiHictepcTtesa

OCBITM | HOYKM YKPQiHM
(MpoTokoA Ne 22 Bia 29.08.2025 p.)

|AEHTUADIKATOP MeEAia e
y Peectpi cy6'exTiB il
y cdbepi meaia: R30-04449 Faete
(PiLueHHs Ne 1538 Bia 09.05.2024 p. [
HawuioHaAbHOI paam YkpaiHm
3 MUTAHb TEA€DQYEHHS
mumm

i PaAIOMOBAEHHS.
[MpoTokoA Ne 15) W

CBIiAOLTBO MPO BHECEHHS
cy®'ekTa BUAABHMYOI CRPABU
AO AEP>XXABHOIO peEECTPY
BWMAQBLLIB, BUTOTOBAIOBQOYiB
i PO3MOBCIOAXKYBQNIB
BUACIBHMYOI MPOAYKLLT
cepig AK Ne 3367 Bia 13.01.2009 p.

AApPECA PEATKLL:
MAMACH CBoBOAM, BYA. 4,
M. Xapkis, 61022, YkpaiHa

TeA./doakc: +38 (057) 702-04-55
e-mail: ukrmedsci@gmail.com,
journal.medicine@karazin.ua KoHTteHT acocTynHuii 30 AieHnsieto Creative Commons «Attributiony 4.0

Po6oTa peAAQKLIMHOT KOAETT OPIEHTOBAHA HO HOPMM TA MPUHLMMM
International Committee of Medical Journal Editors



Research and practice edition

The Journal of V.N. Karazin
Kharkiv National University.
Series MEDICINE

https://ukrmedsci.com/index.php/visnyk

KARAZIN UNIVERSITY

CLASSICS AFIEAD OF TIUE

Founder and publisher V.N. Karazin Kharkiv National University
of the Ministry of Education and Science of Ukraine

ation : VOLUME XXXIII
Established in 1992
Published 6 times a year 4(55) | 2025

ISSN 2313-6693 (Print)
OF EDUCATION AND SCIENCE
B or ukraINE UDC 61
Listed in the scientific printed DOI unique prefix of ’rhe'
professional editions of Ukraine (category A) Journal publishing house:
which can publish theses results in «l — Healthcare and 10.26565
social security» field (Annex 7 to Order Ne 986 of Ministry

of Education and Science of Ukraine, 08.07.2025) on the specialties:

«l2 — Medicine», 16 — «Medical diagnostic and treatment technology» ApEreee T pLsliceren

by the decision
of the Academic Council
of V.N. Karazin
Kharkiv National University
of the Ministry of Education
and Science of Ukraine
(record Ne 22 of 29/08/2025)

Media identifier
in the Register of the field
of Media Entities: R30-04449
(Decision Ne 1538 dated 9/05/2024
of the National Council
of Television and
Radio Broadcasting of Ukraine,
Protocol Ne 15)

A i ARV,
i 1
g

Certificate of registration
of publishing industry entity
in the State Register of Publishers,
Manufacturers and Distributors
of Printed Products
AK Ne 3367
Issued 13/01/2009

Editorial office address:
With a focus of the editorial board on the standards and guidelines of 4 Svobody Sq.,
International Committee of Medical Journal Editors Kharkiv, 61022, Ukraine
ph/fax: +38 (057) 702-04-55
e-mail: ukrmedsci@gmail.com
The content is available under license from Creative Commons “Attribution” 40  journal.medicine@karazin.ua,



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepisa MeguumHa. 2025. T. 33 Ne 4(55)
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(4(55))

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

PEAAKLLIMHA KOAETIS
EDITORIAL BOARD

rOAOBHUIN PEAAKTOP

NapoBa TersiHa IBaHiBHa — JOKTOP MeOWYHUX Hayk,
npodecop, AekaH Mefu4HOro dakynsreTy, npodecop
kadbeopu iHMEKUiNHMX XBOPOO Ta KMiHIYHOI iMyHOnorii
MeanM4Horo akynsTeTy XapKiBCbKOro HauioHanbHOro
yHiBepcuTeTy imeHi B.H. KapasiHa MiHicTepcTtBa ocBiTn
i Haykn Ykpainu (M. Xapkis, YkpaiHa)

3ACTYNMHUKU TOAOBHOTO PEAAKTOPA

LliBeHko Onekcin IBaHOBMY — JOKTOP MeOUYHUX Hayk,
npocpecop, npodecop kadeapu XipypriiHux XxBopob
MeOn4HOro hakynbTeTy XapKiBCbKOro HauioHanbHOro
yHiBepcuTeTy iMmeHi B.H. KapasiHa MiHicTepcTBa ocBiTH
i Haykn Ykpainu (M. XapkiB, YkpaiHa)

BenosbopoB Irop BikTropoBuMY — OOKTOp MeAUYHUX
Hayk, npodecop, npodecop kadeapu OHKonorii, pagio-
norii Ta pagiauinHoi MeguuMHW MeguvHoro akyrb-
TeTy XapKiBCbKOro HauiOHanbHOrO YHIBEPCUTETY IMEHI
B.H. KapasiHa MinicTepctBa oOCBiTM i Hayku YkpaiHu
(m. XapkiB, YkpaiHa)

BUKOHABYUN PEAAKTOP

MaTtBeeHko Mapia CepriiBHa — pgoktop inocodii
3a cneuianbHicTio «MeanumHay, OOUEHT, 3aBigyBadka
kadbegpw 3aranbHOi Xipyprii, aHecTesionorii Ta nania-
TUBHOI MeAVLMHN Mean4YHOro akynsTeTy XapKiBCbKOro
HauioHanbHoOro yHiBepcuteTy iMeHi B.H. KapasiHa
MinicTepcTBa ocBiTu i Hayku Ykpainu (M. Xapkis, YkpaiHa)

HAYKOBI PEAAKTOPU

Motewnko lMeTpo IBaHOBUY — kaHOMAAT MEeONYHUX HayK,
[OOLIEHT, BUKOHYHOUMIA OOOB’A3kM 3aBigyBava kadenpwu
BHYTPILLHIX XBOpOO i cimeliHoi mMeauumHn HaeyanbHo-
HayKoBOro MeAMYHOro iHCTUTYTY HauioHanbHoro Tex-
HIYHOrO  yHiBepcuTeTy  «XapKiBCbKMM  MONITEXHIYHUN
iHcTUTYT» MiHicTepcTBa OCBITM | Haykum YKpaiHu
(m. XapkiB, YkpaiHa)

TuxoHoBa TetAHa MwuxawniBHa — [OKTOP MeAUYHMX
Hayk, npodecop, 3aBigyBadka Kadedpu BHYTPILUHLOT
MeauuUnHU MeauyHoro dakynstety XapkiBCbKOro Hawio-
HanbHoOro yHiBepcuteTy iMeHi B.H. KapasiHa MiHicTep-
CTBa OCBITU | Hayku Ykpainu (M. XapkiB, YkpaiHa)

CHIEF EDITOR

Liadova Tetiana Ivanivha — Doctor of Medicine, Full
Professor, Professor of the Department of Infectious
Diseases and Clinical Immunology, Dean of the School
of Medicine of V.N. Karazin Kharkiv National University
of the Ministry of Education and Science of Ukraine
(Kharkiv, Ukraine)

DEPUTY EDITORS

Tsivenko Oleksij lvanovych — Doctor of Medicine, Full
Professor, Professor of the Department of Surgical
Diseases of the School of Medicine of V.N. Karazin
Kharkiv National University of the Ministry of Education
and Science of Ukraine (Kharkiv, Ukraine)

Belozorov Igor Viktorovych — Doctor of Medicine,
Full Professor, Professor of the Department of Oncology,
Radiology and Radiation Medicine of the School of
Medicine of V.N. Karazin Kharkiv National University
of the Ministry of Education and Science of Ukraine
(Kharkiv, Ukraine)

EXECUTIVE EDITOR

Matvieienko Mariia Serhiivna — Doctor of Philosophy,
Associate Professor, Head of the Department of
General Surgery, Anesthesiology and Palliative
Medicine of the School of Medicine of V.N. Karazin
Kharkiv National University of the Ministry of Education
and Science of Ukraine (Kharkiv, Ukraine)

SCIENCE EDITORS

Poteiko Petro Ivanovych - Candidate of Medical
Sciences, Associate Professor, Acting Head of the
Department of Internal Medicine and Family Medicine,
Educational and Research Medical Institute of the
National Technical University «Kharkiv Polytechnic
Institute» of the Ministry of Education and Science of
Ukraine (Kharkiv, Ukraine)

Tykhonova Tetiana Mykhaylivna — Doctor of Medicine,
Full Professor, Head of the Department of Internal
Medicine of the School of Medicine of V.N. Karazin
Kharkiv National University of the Ministry of Education
and Science of Ukraine (Kharkiv, Ukraine)



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepisa MeguumHa. 2025. T. 33 Ne 4(55)
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(4(55))

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

ABpocbeB Opin BonoammupoBuy — JOKTOP MEQUYHMX
Hayk, npodecop, 3aBigyBay peHTreHOXipypriYHoro Biagi-
neHHs [epxaBHOi ycTaHOBW «IHCTUTYT 3aranbHoOi Ta
HesigknagHoi xipyprii im. B.T. 3anueBa HauioHanbHol
akagemii MeamyHux Hayk Ykpainm» (M. Xapkis, YkpaiHa)

Anbnept [xo3ed — AOKTOP MeAMYHUX HayK, npodecop
MeauunHW, npodecop KNiHIYHUX TPaHCAAUIMHUX Hayk
ApusoHcbkoro yHiBepcuteTy (M. Temne, ®enikc, Crnony-
yeHi LUtatn Amepukn)

BonbdraHr ApHonba — AOKTOp MeQUYHUX Hayk, npode-
cop, YHiBepcuteT BitTeH Xepaeke (M. BiTTeH, HimeuunHa)

FopwyHcbka Map’siHa HOpiiBHa — [JOKTOp MeauyHmX
Hayk, npodecop, npodecop kadenpu BHYTPILLHLOT Me-
OMUMHU MeguYHoro dhakynsTeTy XapKiBCbKOro HauioHarb-
Horo yHiBepcuTeTy iMmeHi B.H. KapasiHa MinicTepcTBa
OCBITW i Haykun YkpaiHu (M. XapkiB, YkpaiHa)

Mxaddepani Moxammag — OOKTOpP MeaMYHMX Hayk,
npodpecop kadeopu ncuxiatpii Ta couianbHUX Hayk,
LleHTpaneHuii MivuraHcekuii yHiBepeuteT (M. MiyuraH,
CnonyyeHi LLtatn Amepukm)

3ynaHeub Irop Anb6epToBUY — JOKTOP MEANYHUX HayK,
npocpecop, npodecop Kadeapwu KriHiYHOI bapmako-
norii Ta KniHiYHOI hapmauii HauioHansHoro dgapmaes-
TUYHOro YyHiBepcuTteTy MiHicTepcTBa OXOPOHM 300pPOB’S
YkpaiHu (M. XapkiB, YkpaiHa)

Kot KOpin MpuropoBuy — kaHauaat GionoriyHmMx Hayk,
OOLEHT, AoUeHT kadeapu Gioximii GionorivyHoro gakynb-
TeTy XapKiBCbKOrO HaLiOHaNbHOrO YHiBEPCUTETY iMEHi
B.H. KapasiHa MinicTepctBa oCBiTW i Hayku YkpaiHu
(m. XapkiB, YkpaiHa)

Kcas’ep Mactop [ropaH — [AOKTOp MeAMYHUX Hayk,
npodecop, npodecop Xipyprii Ta MeanyHo-XipypriyHnX
cneuianbHocTen. MeguyHa iHdopmaTtuka. KniHivyHa
nikapHs YHiBepcuTeTy Bapcenonu (M. BapcenoHa, IcnaHis)

KynHoBuubka IpuHa puropiBHa — [OKTOP MeOWNYHMX
Hayk, npodecop, 3aBigyBayka kadpegpu  KniHiYHOT
hapmakonorii Ta KniHiYHOT dhapmaLii IBaHO-PpaHKiBCbKOro
HauioHanbHOro MeguyHoro yHiBepcuteTy MiHicTepcTBa
OXOPOHU 300pOB’s YkpaiHu (M. IBaHO-®paHKiBCbK, YKpaiHa)

NiHcbkun Irop BonogumupoBuY — [OKTOP MeauyHUX
Hayk, npodecop, pAupekTop IHCTUTYTY, 3aBigyBau
BigAiny ypreHTHoi ncuxiatpii Ta Hapkonorii JepxaBHol
yCcTaHoBU «IHCTUTYT HeBpororii, ncuxiaTpii Ta Hapkonorii

HauioHanbHOI akagemii  MegudHuMx Hayk  YkpaiHuy»
(m. XapkiB, YkpaiHa)
MaptuHeHko OnekcaHgp BitaninoBny — pgoktop

isuko-maTeMaTUYHNX Hayk, npodecop, npodecop ka-
denpu ririeHn Ta couianbHOI MegUUUHW MEAUYHOro
hakynbTeTy XapKiBCbKOro HauiOHanbHOro YHiBEpCUTETY
iMmeHi B.H. KapasiHa MinicTepcTBa OCBIiTH i Haykn YkpaiHu
(m. XapkiB, YkpaiHa)

MiweHko Tamapa CepriiBHa — JOKTOP MEAMYHUX Hayk,
npodecop, 3aBigyBayka kadeapu HeBponorii, ncuxiaTpii,
Hapkonorii Ta MeguyHoi ncuxonorii meguyHoro da-
KynbeTeTy XapKiBCbKOrO HaLioHarnbHOro YHiBepcUTeTy
imeHi B.H. KapasiHa MiHicTepcTBa OCBITU i Haykn YkpaiHu
(m. XapkiB, YkpaiHa)

Avdosyev Yuriy Volodymyrovych — Doctor of Medicine,
Full Professor, Head of the Department of Interventional
Radiology State Institution «V.T. Zaitsev Institute of General
and Urgent Surgery of the National Academy of Medical
Sciences of Ukraine», Kharkiv, Ukraine, (Kharkiv, Ukraine)

Alpert Joseph Stephen — Doctor of Medicine, Full
Professor, Professor of Clinical Translational Sciences,
University of Arizona College of Medicine (Tempe,
Phoenix, United States of America)

Wolfgang Arnold — Doctor of Medicine, Full Professor,
Witten/Herdecke University (Witten, Germany)

Gorshunska Maryana Yuryivha — Doctor of Medicine,
Full Professor, Professor of the Department of Internal
Medicine of the School of Medicine of V.N. Karazin
Kharkiv National University of the Ministry of Education
and Science of Ukraine (Kharkiv, Ukraine)

Jafferany Mohammad — Doctor of Medicine, Professor
of the Department of Psychiatry and Behavioral Sciences
Central Michigan University College of Medicine
(Michigan, United States of America)

Zupanets Igor Albertovych — Doctor of Medicine, Full
Professor, Professor of the Department of Clinical
Pharmacology and Clinical Pharmacy of National
University of Pharmacy (Kharkiv, Ukraine)

Kot Yurii Hrihorovych — Doctor of Philosophy,
Associate Professor of the Department of Bio-
chemistry of V.N. Karazin Kharkiv National University
of the Ministry of Education and Science of Ukraine
(Kharkiv, Ukraine)

Xavier Pastor Duran — Doctor of Medicine, Full Professor,
Departamento de Cirugia y Especialidades Médico-
quirdrgicas Informatica Medica. Hospital Clinic de
Barcelona (Barcelona, Spain)

Kupnovytska Iryna Hryhorivha — Doctor of Medicine,
Full Professor, Head of the Department of Clinical
Pharmacology and Pharmacotherapy of lvano-Frankivsk
National Medical University of the Ministry of Health
of Ukraine (lvano-Frankivsk, Ukraine)

Linskyi Igor Volodymyrovych — Doctor of Medical
Sciences, Full Professor, Director of the Institute, Head
of the Department of Urgent Psychiatry and Narcology
of State Institution «Institute of Neurology, Psychiatry
and Narcology of the National Academy of Medical
Sciences of Ukraine» (Kharkiv, Ukraine)

Martynenko Oleksandr Vitaliiovych - Doctor of
Physical and Mathematical Sciences, Full Professor,
Professor of the Department of Hygiene and Social
Medicine of the School of Medicine of V.N. Karazin
Kharkiv National University of the Ministry of Education
and Science of Ukraine (Kharkiv, Ukraine)

Mishchenko Tamara Serhiivha — Doctor of Medicine,
Full Professor, Head of the Department of Neurology,
Psychiatry, Narcology and Medical Psychology of the
School of Medicine of V.N. Karazin Kharkiv National
University of the Ministry of Education and Science
of Ukraine (Kharkiv, Ukraine)



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepisa MeguumHa. 2025. T. 33 Ne 4(55)
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(4(55))

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

MonoB Mukona MwukonamMoBu4 — [OOKTOP MEAUYHUX
Hayk, npodecop, npodecop kadeapn iHPEKUiINnHNX
XBOpPOO Ta KMiHIYHOT iMyHOMOriT MeguyHoro akynsreTy
XapKiBCbKOro  HaLiOHanbHOrO  yHiBEpCcUTETY  iMEHi
B.H. KapasiHa MinicTepctBa OCBiTU i Hayku YKpaiHu
(m. Xapkis, YkpaiHa)

MpoueHko OneHa CepriiBHa — JOKTOP MEAUYHUX HayKk,
npodecop, 3aBigyBayka kadegpw 3aranbHOi Ta KMiHiy-
HOI nartonorii  MeguyHoro dakynsteTy XapKiBCbKOro
HauioHanbHOro yHiBepcuteTy imeHi B.H. Kapasina MiHic-
TepcTBa OCBITK i Hayku Ykpainu (M. Xapkis, YkpaiHa)

PanmoHai [xaHdpaHKo — [OKTOP MEOUYHMX Hayk,
npogecop, Pumcbkuii  yHiBepcuteT Jla CanieHua
(M. Puwm, Itanis)

PxeniweBcbka OneHa — [OKTOp MEAUYHUX Hayk,
npodgecop, HaykoBui cniBpobiTHWK Kadeapw Xximii, cnis-
pobiTHWK Kadeapw KniHiYHOI Mikpobionorii YHiBepcutety
Ymeo, (M. Ymeo, LBeuis)

Ymxx Mukona OnekcinoBuY — KaHOuOaT MeLUYHUX
HayK, CTapLuui OOCnigHWK, 3aBigyBad Bigainy ekcnepu-
MEHTarnbHOI KpioMeanumHn IHCTUTYTY npobnem kpiobio-
norii i kpiomeguumHu HauioHanbHOT akagemii  Hayk
YkpaiHn (M. Xapkis, YkpaiHa)

WanimoBa AHHa CepriiBHa — JOKTOp MEeOU4YHUX Hayk,
npodecop, npodecop kadeapu BHYTPILLHBOT MEAULIMHU
MeguuHoro  yHiBepcuteTy [gaHcbka (M.  [AaHcebK,
MonbLua)

Popov Mykola Mykolaiovych — Doctor of Medicine,
Full Professor, Professor of the Department of Infectious
Diseases and Clinical Immunology of the School of
Medicine of V.N. Karazin Kharkiv National University of
the Ministry of Education and Science of Ukraine
(Kharkiv, Ukraine)

Protsenko Olena Serhiivna — Doctor of Medicine, Full
Professor, Head of the Department of General and
Clinical Pathology of the School of Medicine of
V.N. Karazin Kharkiv National University of the Ministry
of Education and Science of Ukraine (Kharkiv, Ukraine)

Raimondi Gianfranco - Doctor of Medicine, Full
Professor, Sapienza University of Rome (Rome, Italy)

Rzhepishevska Olena — Doctor of Medicine, Professor,
staff scientist at the Department of Chemistry, affiliated
research fellow at the Department of Clinical Micro-
biology, Umea University, Sweden (Umea, Sweden)

Chyzh Mykola Oleksiiovych — Candidate of Medical
Sciences, Senior Researcher, Head of the Experimental
Cryomedicine Department of the Institute of Problems of
Cryobiology and Cryomedicine of the National Academy
of Sciences of Ukraine (Kharkiv, Ukraine)

Shalimova Anna Serhiivha — Doctor of Medicine, Full
Professor, Professor of the Department of Hyperten-
sion and Diabetology of Medical University of Gdansk,
(Gdansk, Poland)

PEAAKLLIAHA PAAA
EDITORIAL COUNCIL MEMBERS

Mmapknx ®epip BonogmmupoBu4 — OokTop doinoco-
gii B ranysi OXOpOHM 3[0pPOB’'sSE 3a chewianbHICTIo
«MeguumHa» (kaHOuAaT MeAMYHUX Hayk), CcTapLuuvn
HayKoBUI CMiBPOBITHUK rpynyu MpOMeHeEBOI naTonorii
i naniatuBHOi MeauumHn Bigainy pagionorii JepxaBHoi
yCTaHOBU «IHCTUTYT MeAMYHOI papfionorii Ta OHKOMorii
im. C.IN. Mpurop’eBa HauioHanbHOI akagemii MeguuHmnx
Hayk YkpaiHm» (M. XapkiB, YkpaiHa)

KoHcTtaHTMHOBCbKka Onbra CepriiBHa — KanHgugat
MeOUYHUX Hayk, OOLEeHT, AOUEeHT kadenpu iHdeKuin-
HUX XBOpOG Ta KMiHIYHOT iMyHonorii  XapkiBCbKOro
HauioHanbHoOro yHiBepcuteTy iMeHi B.H. KapasiHa
MinicTepcTBa OCBIiTM i Haykn Ykpainu (M. Xapkis, YkpaiHa)

Llenyinko Bipa MocuniBHa — [OKTOP MeOUYHUX HayK,
npodpecop, 3aBigyBadka kadpeapw kapgionorii, nabopa-
TOPHOI Ta (YHKUIOHaNbHOI AiarHOCTUKM XapKiBCbKOro
HauioHanbHoOro yHiBepcuteTy iMeHi B.H. KapasiHa
MinicTepcTBa OCBIiTM i Haykn Ykpainu (M. Xapkis, YkpaiHa)

A6nyyaHcbkui AHgpin MwukonahoBuY — KaHaupar
MEeAVNYHUX HayK, OOLEHT, HaykoBuUI LLIEHTP OXOPOHW 340-
poB’st YHiBepcutety Oknaxomu (M. HopmaH, Oknaxoma,
CnonyyeHi Wtatn Amepukn)

Hladkykh Fedir Volodymyrovych — Doctor of Philo-
sophy (PhD) in Health Care in specialty «Medicine»,
Senior Researcher of the Group of Radiation pathology
and palliative medicine at the Radiology Department
of State Organization «Grigoriev Institute for Medical
Radiology and Oncology of the National Academy
of Medical Sciences of Ukraine» (Kharkiv, Ukraine)

Konstantynovska Olha Serhiivha — Doctor of Philo-
sophy, Associate Professor Department of Infectious Dis-
eases and Clinical Immunology of the School of Medicine
of V.N. Karazin Kharkiv National University of the Ministry
of Education and Science of Ukraine (Kharkiv, Ukraine)

Tseluyko Vira Yosypivna — Doctor of Medicine, Full
Professor, Head of Department of Cardiology, Labora-
tory and Functional Diagnostics of the School of
Medicine of V.N. Karazin Kharkiv National University
of the Ministry of Education and Science of Ukraine
(Kharkiv, Ukraine)

Yabluchanskiy Andriy Mykolaiovych — Doctor of
Philosophy, Associate Professor, University of Oklahoma
Health Science Center (Norman, Oklahoma, United
States of America)



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepisa MeguumHa. 2025. T. 33 Ne 4(55)

The Journal of V.N. Karazin Kharkiv National University.

Series Medicine. 2025;33(4(55))

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

3MICT

OPUTIHAAbHI AOCAIAXEHHSA

Benoycosa O.10., LleByeHko H.C.,

3imHuubka T.B., KasapsH J1.B., KpyTeHko H.B.
CKpUHIHroBa OLjiHKa enpeCcUBHNX CUMNTOMIB

y AiTen i3 noegHaHMMu yHKLIOHaNbHOW AMCNencieto
Ta CUHAPOMOM NOAPA3HEHOrO KULLIEYHNKA

MockaneHko 0.B.

IFNy-acouioBaHui reHHW Nignuc K NOTEHUINHUI
NPOrHOCTUYHUIA Biomapkep BMXMBaAHOCTI Ta Bignosigi Ha
iMyHOTepanito npu ageHoKapLUMHOMI NereHb

OwnsHcbka O.A., LeByeHko L.,

IrHaToBa T.B., KBawHiHa J1.B.

CraH eHpoTenianbHoi yHKUiT y AiTen

3 igionaTMyHUMK yBeiTamu Ta yBeitamu,
acouiioBaHUMK i3 peBMaTnYHUMK XBopobamu

LemoHaeBa K.®., PoxkoBcbkumn A.B.,

AHTOHeHko [.B., Kupuniok A.O., CteueHs C.B.
TOKCUKOMOTiYHMI NPOMiNb HOBKX BIOMOMYHO aKTUBHUX
pEeYoBUH — TapTpaTorepMaHaris fiTito Ta MarHito

LeB4yeHko €.B., Ynx M.O.,

Napoea T.l., MaTBeeHko M.C., Mmagknx ®.B.
BuBYeHHS yHKLiIOHANbLHOCTI Ta TPOMBOreHHOCTi
CYOMHHMX KCeHoMpoTesiB nicns TpuBanoro 36epiraHHs

OlAAA AITEPATYPU

UiseHko O.l., Cbomaka P.A.
YcknagHeHHs B eCTETUYHIN Xipypril.
MoxrnmBocTi npoinakTuku Ta NikyBaHHS

Axosnesa J1.M., MeTioHiH M1.0.
CTpec sik hakTop pUsmnKy
cepLEeBO-CyANHHNX 3aXBOPIOBaHb

PomaHrok A.M.,

Kptouko C.O., CmisiH O.1.

MynestumogansHa giarHocTuka iHTepcTuLianbHNX
3axBOPIOBaHb NereHb: iHTerpauis 6iomapkepis,
MikpoPHK i KT-pagiomiku.

BUNMAAOK 3 MPAKTUKHU

KoHonniubkun B.C., Kopo6ko 10.€.,
Cactok A.l., Muxanbuyk T.I.,
MaciyHuk O.B., fly6 A.C.
KpwxoBo-KynpukoBa Tepatoma y aiten.
CyuacHi nornsagu Ha naTosnorito

Ta pesyrnbTaTi BlacHUX CroCTePeEXeHb

Hoykey Oiomene HaxiHkyf,

TaHnTuy Yymi XKak Kabpan

TpaHcnosuuis marictpanbHUX CyauH

y 4-pivHoi AgnTMHU B KamepyHi; KMiHiYHWIN BUNagoK

Uurankos O.B., Yux M.O.,

MaTseenko M.C., Mmapkux ®.B.

Kpioabnsiyis ageHorinogisa y nikyBaHHi
pedpakTepHoro 60ML0BOro CUHAPOMY

y XBOPWX 3 iHTpaLepebpanbHuMu, BicLepansHUMm
mMeTacTasamu (KMiHiYHi BUNnagKku)

498

510

523

539

550

567

584

599

618

642

652

497

CONTENTS

ORIGINAL RESEARCH

Bielousova O.Yu., Shevchenko N.S.,
Zimnytska T.V. Kazarian L.V., Krutenko N.V.
Screening evaluation of the depressive symptoms
in children with combined functional dyspepsia
and irritable bowel syndrome

Moskalenko Yu.V.

IFNy-associated gene signature as a potential
prognostic biomarker of survival and immunotherapy
response in lung adenocarcinoma

Oshlianska O.A., Shevchenko L.l
Ignatova T.B., Kvashnina L.V.
Endothelial function in children

with idiopathic uveitis and uveitis
associated with juvenile idiopathic arthritis

Shemonayeva K.F., Rozhkovskyi Ya.V.,

Antonenko P.B., Kiriluk A.O., Strechen S.B.
Toxicological profile of new biologically active
substances — lithium and magnesium tartrategermanates

Shevchenko Ye.V., Chyzh M.O.,

Liadova T.I., Matvieienko M.S., Hladkykh F.V.

Study of the functional properties and thrombogenicity
of vascular xenografts after long-term storage

LITERATURE REVIEW

Tsivenko O.l.,, Somaka R.A.
Complications in aesthetic surgery.
Possibilities for prevention and treatment

Yakovleva L.M., Petiunin P.O.
Stress as a risk factor
for cardiovascular disease

Romaniuk A.M.,

Kriuchko S.0., Smiyan O.l.
Multimodal diagnosis of interstitial
lung diseases: integrating biomarkers,
microRNAs, and CT radiomics

A CASE FROM PRACTICE

Konoplitskyi V.S., Korobko Yu.Ye.,
Sasiuk A.l., Mykhalchuk T.I.,
Pasichnyk O.V., Dub A.S.
Sacrococcygeal teratoma in children:
current perspectives on the pathology
and results of our own observations

Noukeu Diomede Njinkui,

Tantchou Tchoumi Jacques Cabral
Transposition of great vessels

in a 4 years old child in Cameroon (a case report)

Tsyhankov 0.V., Chyzh M.O.,
Matvieienko M.S., Hladkykh F.V.
Cryoablation of the adenohypophysis

in the treatment of refractory pain syndrome
in patients with intracerebral and visceral
metastases (clinical cases)



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.
Cepia Megnumna. 2025. T. 33 Ne 4(55). C. 618-641

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(4(55)):618-641

DOI: https://doi.org/10.26565/2313-6693-2025-55-09
YOK: 611.012.9:611.711.8+616.711]:616-053

(OO

Kpu>XoBo-KynpuKoBa TepaTtoma y Aiten. Cy4acHi norasam
HOA NATOAOTIO TA PE3YAbTATU BAGCHUX CNOCTEPEXEHDb

KoHonniubkun B.C.,
Kopo6ko H0.€.,
Cacrok A.l.,

Muxanbuyk T.1.,
Maciynuk O.B.,
Oy6 A.C.,

https://orcid.org/0000-0001-9525-1547, e-mail: vkonoplytsky@gmail.com
https://orcid.org/0000-0002-3299-878X, e-mail: lundqist747@gmail.com

https://orcid.org/0000-0001-7454-2986, e-mail: spchirurg1976@gmail.com
https://orcid.org/0000-0002-6396-470X, e-mail: madagaskar14@ukr.net
https://orcid.org/0000-0001-8302-3520, e-mail: Zedmaxstorm7@gmail.com

https://orcid.org/0009-0001-9240-0743, e-mail: anastasiiadub2002@gmail.com

BiHHuUUbKul HayioHanbHUl Medu4yHul yHisepcumem imeHi M.I. MMupozosa
MiHicmepcmea oxopoHu 300po8’st YkpaiHu, BiHHUUs, YkpaiHa

Sacrococcygeal teratoma in children: current perspectives
on the pathology and results of our own observations

Konoplitskyi V.S.,
Korobko Yu.Ye.,

Sasiuk A.l.,

Dub A.S.,

KAo40Bi cAoBa:

KPWKOBO-KYNpUKOBa TepaTtoma, FicTono-
riyHe JocnigkeHHsi, embpioHanbHa Tepa-
Tobnactoma, KIiHiYHi  CMOCTEPEXEHHS,
HeoHaTanbHa OHKoMaTosoris, onepa-
TUBHE BUANEHHS.

AAS KOPECNOHAEHLi:

Kopo6ko HOpit €BreHinosuy

BiHHMUBKWIA  HauioHaNbHUA  MEeAUYHUIA
yHiBepcuteT iM. M.I. Tluporosa MiHic-
TepcTBa OXOPOHW 3[A0POB’'S  YKpaiHu,
Kadbegpa QUTaYoi xipyprii;

Byn. [Muporoea, 6ya. 56, m. BiHHWug,
Ykpaina, 21000;

e-mail: lundqist747@gmail.com

© Kononniybkuli B.C., Kopobko FO.€.,
Cacrok A.l., Muxaneyyk T.I.,
lMaciqHuk O.B., y6 A.C., 2025

https://orcid.org/0000-0001-9525-1547, e-mail: vkonoplytsky@gmail.com
https://orcid.org/0000-0002-3299-878X, e-mail: lundqist747@gmail.com

https://orcid.org/0000-0001-7454-2986, e-mail: spchirurg1976@gmail.com
Mykhalchuk T.I.,
Pasichnyk O.V.,

https://orcid.org/0000-0002-6396-470X, e-mail: madagaskar14@ukr.net
https://orcid.org/0000-0001-8302-3520, e-mail: Zedmaxstorm7@gmail.com

https://orcid.org/0009-0001-9240-0743, e-mail: anastasiiadub2002@gmail.com

National Pirogov Memorial Medical University
of the Ministry of Health of Ukraine, Vinnytsya, Ukraine

PE3IOME

AkTyanbHicTb. KpuxoBo-kynpvkoBa TepaTtoMa € BiJHOCHO pigKiCHOK 3 HanbinbLu
3HaYyLLMX Ta KNIHIYHO BaXMBMX MyXJIMH OWUTSYOrO BiKYy, MEPEBAKHO PO3rnsAacTbes
Y KOHTEKCTi AUTAYOI Xipyprii, HEOHaTOMOrii Ta NegiaTpPUYHOI OHKOMOTii Yepes il MOTeHLiINHY
3M05KICHICTb, BUCOKY 4acTOTy yCKnaAHeHb i 0COBNMBOCTI nicnsionepawiiHoro Kypcy.

Meta po6oTu — npoaHanisyBaTu BracHi CMOCTEPEXEHHS Ta CydvacHi HayKoBi AaHi,
Lo ony6nikoBaHi y nepioa 3 1993 no 2025 pik, Woao KniHiko-enigemionoriyHmx ocobnu-
BOCTEW, 4acTOTW, BIKOBUX Ta CTaTEBUX XapaKTEPWUCTUK, FiCTOMOrYHOI CTPYKTYpW,
baKTopiB pU3NKy, METOAIB AiarHOCTMKM, NiKyBaHHSA Ta MPOrHO3Y KPWXXOBO-KYMPUKOBUX
TepatoMm y AiTen.

Martepianu i metogn. [daHe pocnigxeHHs Mae oOrnsigoBui xapaktep i 6asyeTbcs
Ha cUCTEMHOMY aHanisi HaykoBux nybnikauin, onybnikoBaHux y nepiog 3 1993 no
2025 pik, wo 6ynu BiaibpaHi 3 aBTOPUTETHMX MKEpen MiKHapOAHUX MeAuYHMX 6a3
AaHunx, 3okpema PubMed, Scopus, Web of Science, ScienceDirect Ta Google Scholar.
Pesynbratu. Y LUBeuii yactota BUSBMEHHS KPWPKOBOI KyMpWKOBOI TepaTOMWU CTaHo-
BuTb 7,1 Bunagky Ha 100 000 >xmBoHapomxeHux, y PiHnaHaii — 9,3 Ha 100 000, Togai
sk y Anowii Ta Kopei — Big 1 go 2 Bunagkis Ha 40 000. Y kpaiHax LieHTpanbHoi €Bponu,
Takux sk Yexis, yactota BUSIBMIEHHS € BHULLOM, LLO YaCTKOBO MOB’SI3aHO 3 SKICHO opra-
HI30BaHOK MpeHaTanbHOK AiarHOCTUMKOKW — MnoHaf 77 % BunagkiB ioeHTUIiKyroTbCs
LLle [0 HapoMKeHHS. Y BinbLIOCTi AOCNIAKEHMX KOTOPT BiAMIYAETHLCS YiTke NepeBaXKaHHs
XiHoyoi ctaTi (70-75 %), o CcBiAYMTb NPO BMCOKY CTaTeBy Avcrponopuito. BctaHos-
NEHO, L0 3Ha4YeHHs CMiBBIOHOLLIEHHS 00’eMy NMyXNMHU A0 Macu Tina noHap 27,4 Ta cnis-
BiJHOLLUEHHS AOBXWHM NYyXMWHWM A0 3pOCTY AUTUHM NoHapg 28,2 KopenwioTb i3 Biporia-
HICTIO MOBTOPHOIO XipypriYHOro BTPYy4aHHS, TOAi SK 3HAa4YEeHHS CniBBiAHOLLEHHS 06'eMy
nyxXnuHW OO0 Macu Tina noHag 2,7 cBigunTb NpOo NIABULLEHUA PU3MK nepionepauinHmx
ycknaaHeHb. OTpuMaHi y BnacHOMYy AOCHiAKeHHI AaHi AEMOHCTPYOTb TUMOBY enigeMi-
OIOriYHY CTPYKTYPY KPM>KOBO-KYMPUKOBOI TepaToMu, i3 YiTKOK nepeBaroto cepep Aisyar
Ta paHHiM Bikom MaHidecTauii. MNpodinb nauieHTiB i nikyBanbHi nigxoan ceigyaTb Npo
CBO€YacHy rocritaniaaito Ta B4acHe onepaTtmBHe BTPYYaHHS, LLO 3HUXKYE PU3MK Nporpe-
CYBaHHS Ta PO3BUTKY YCKINafHEHb.

BucHoBKkW. KpwxoBi KynpuKOBi Tepatomy y AiTeN 3anuwaroTbCa pigKicHow, ane
KNiHIYHO 3HaYyLLOK naTororieto, sika noTpebye paHHbOI AiarHOCTUKK, MpeHaTanbHOro
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ABSTRACT

Background. Sacrococcygeal teratoma is a relatively rare and clinically important tumor
of childhood, mainly considered in the context of pediatric surgery, neonatology, and
pediatric oncology due to its potential malignancy, high incidence of complications, and
peculiarities of the postoperative course.

Purpose — to analyze our own observations and modern scientific data published in the
period from 1993 to 2025 regarding the clinical and epidemiological features, frequency,
age and gender characteristics, histological structure, risk factors, diagnostic methods,
treatment and prognosis of sacrococcygeal teratomas in children.

Materials and methods.This study is a review and is based on a systematic analysis
of scientific publications published between 1993 and 2025, selected from authoritative
sources of international medical databases, including PubMed, Scopus, Web of Science,
ScienceDirect, and Google Scholar.

Results. In Sweden, the incidence of sacrococcygeal teratoma is 7.1 cases per
100,000 live births, in Finland it is 9.3 per 100,000, while in Japan and Korea it is 1 to
2 cases per 40,000. In Central European countries, such as the Czech Republic, the
incidence is higher, partly due to the high quality of prenatal diagnosis — more than 77%
of cases are identified before birth. In most of the studied cohorts, there is a clear female
predominance, with a proportion of 70% to 75%, indicating a high sex ratio. It was found
that the ratio of tumor volume to body weight over 27.4 and the ratio of tumor length
to child height over 28.2 correlate with the likelihood of repeated surgical intervention,
while the ratio of tumor volume to body weight over 2.7 indicates an increased risk
of perioperative complications. The data obtained in our own study demonstrate a typical
epidemiological structure of sacrococcygeal teratoma, with a clear predominance among
girls and an early age of manifestation. The patient profile and treatment approaches
indicate timely hospitalization and timely surgical intervention, which reduces the risk
of progression and development of complications.

Conclusions. Sacral-coccygeal teratomas in children remain a rare but clinically
significant pathology that requires early diagnosis, prenatal monitoring and
multidisciplinary treatment taking into account individual prognosis. The results
of the analysis of scientific literature for 1993-2025 showed that prenatal diagnosis
in combination with the use of prognostic parameters of the ratio of tumor length
to child height allows for timely assessment of risks and reduce the incidence of severe
complications. It was determined that histological immaturity of the tumor, its large extent,
high vascularity, type 1V according to the Altman classification, incomplete resection and
intraoperative spillage are leading risk factors for recurrence and reduced survival.

Mykhalchuk TI, Pasichnyk OV, Dub AS. Sacrococcygeal
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BCTYN

KpwxoBo-kynpukosi Tepatommn (KKT) € HanbinbL
TUMOBUMMW TE€PMIHOTEHH/MN HOBOYTBOPEHHAMMW Mepu-
HaTanbHOro nepiody, WO MalTb 3HAYEHHA He nuwe
K KniHiYHa, a W 9K emOpionoriyHa Ta OHKOMOoriYHa
npobnema. Li nyxnuHu dopmyroTbes 3 eMBpioHanbHMX

INTRODUCTION

Sacrococcygeal teratomas (SCTs) are the most
common germ cell neoplasms of the perinatal period,
which are of importance not only as a clinical but also
as an embryological and oncological problem. These
tumors are formed from embryonic germ cells and are
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repmiHanbHUX KMNiTUH | XapakTepusylTbCa CKNaaHo
riCTONOri4YHOK CTPYKTYPOIO, L0 MOXE BKIHOYATU TKAHWHU
pi3HOro noxodXeHHsi. BoHW 3a3Buyal nokanisytoTbcs
y 4ingHui  Kynpuka, MakwTb LMpoKe MOopdonoridyHe
Ta KniHiYHe BapitoBaHHS — Big AOOPOSKICHUX, 3pinvx hopm
[0 arpecnBHUX, 3r0SKICHO TPAHCOPMOBaHMX HOBOYTBO-
PeHb i3 pU3nKoM peumnansy abo metactasyBaHHs [1-4].

Xoua y 6inblIOCTi BUNagKiB AiarHo3 BCTaHOBMOETLCS
nig yac npeHatanbHoro obcTexeHHs abo npu Hapog-
XEHHi, He BCi NyXNWHW BUSABNATLCHA BYacHO. HecBo-
€yacHa JiarHoctvka nigBuLLYE pPU3NK  YCKMagHEHb,
BKIIOYAOYM posnagn yHKUIM Ta3oBKX opraHiB Ta Heob-
XiQHICTb MOBTOPHOIO XipypriYyHOro BTpyYaHHs. Baxnmeum
3annWaeTbCs TakoX MUTAHHSA iHAWBIAYanbHOrO MPOrHO-
3yBaHHs nepebiry XxBopobu, WO 3anexuTb Bifg KMiHIYHMX,
MOPAOSOriYHUX | XipypriYHMX bakTopiB.

YNpoOoBXK OCTaHHIX pokiB HabyTO 3HAYHOrO Mporpecy
B PO3yMiHHI MaToOreHesy KpYhKOBO-KYMPUKOBUX TepaToM,
knacudpikauii X TUMiB, BW3HAYEHHI KPUTEPIIB PU3MKY
Ta BOOCKOHANEHHI MeTodiB  XipypriyHOro  fikyBaHHS.
BopgHoyac y npaktuui autadoi xipyprii goci 36epiratotbes
CyMNepeyHOCTi Lwodo obcsary onepaTvBHOIO BTPYYaHHS, Biky
OUTUHW ONs NPOBEAEHHsT onepalii, poni npeHaTanbHOro
MOHITOPUHIY Ta anropuTmiB nicnsonepawiiHoro Harnsay [5].

Meta poboTtu — npoaHanidyBatum BRacHi crocre-
PEXEHHSI Ta CyyacHi HaykoBi [AOaHi, Wo onybnikoBaHi
y nepiog 3 1993 no 2025 pik, Woao KriHiko-enigemio-
NOriYHMX OCOONMBOCTEN, YacTOTW, BIKOBUX Ta CTaTeBMX
XapakTepucTuK, FiCTONOrYHOI  CTPYKTypu, chakTopis
pV3UKy, METOAIB AiarHOCTMKW, NiKyBaHHA Ta MPOrHO3y
KPUXXOBO-KYMPUKOBUX TEPATOM Y AITEN.

MATEPIAAU TA METOAU AOCAIAXXEHHA

[aHe pocnigkeHHs Mae ornsaaoBuUii xapaktep i 6asy-
€TbCS Ha CUCTEMHOMY aHanisi HaykoBux mny6nikauin,
ony6nikoBaHux y nepiog 3 1993 no 2025 pik, wo 6ynu Bigi-
OpaHi 3 aBTOPUTETHUX MKepen MiKHapPOAHUX MeaUYHUX
6a3 gaHux, 3okpema PubMed, Scopus, Web of Science,
ScienceDirect Ta Google Scholar. Y Biabip Bkntovanucs
nvwe MNOBHOTEKCTOBI PeueH30BaHi CTaTTi, Sk MicTUnm
NMepBUHHI AaHi, aHaniTM4Hi BUCHOBKM abo y3aranb-
HEHHS1, L0 CTOCYIOTbCA AiarHOCTUKM, NiKyBaHHS, 4acToTu,
NPOrHO3y i ycKknaaHeHb KPUXOBO-KYNMPUKOBUX TepaToMm
y OiTel. AKLEHT 3po0neHo Ha AOCMiAXEHHS, AKi OXOMIHo-
Banu BeENWKi KOropTW MauieHTiB, onpauboBaHi 3a nepiog
He MeHLUEe HiX 5 pokiB, 3 YiTKUM BUCBITNEHHSAM BIiKOBUX,
cTateBux, MOPMONOriYHMX i PYHKLIOHaNbHUX XapakTe-
PUCTUK XBOPMX. 3aranomMm npoaHani3aoBaHo noHag Tpuva-
USATb [pKepen, cepen skux HaniHpopmaTUBHiLMMKU Byrnu
mMacLTabHi koroptu 3 MiBgeHHoi Kopei, BenvkobpuTaHii,
AnoHii, Typeuunnu, LLseuii, Yexii, Kutato, a Takoxx okpemi
cepii BunagkiB i3 bocHii i MepueroBuHu. 3ibpaHi B Lux
ny6nikauisax AaHi 4O3BONUAN CUCTEMATU3YBaTU BiAOMOCTI
NpoO 4acCTOTy 3axBOPKOBAHHS, TUMNU MyXIUH 3a Knacugi-
Kauieto Altman, rictonoriyHy cTpykTypy (3piny, Hespiny,
3M0SKICHY), YacTOTy peunamnBIB, NnicnsonepawinHi ycknaa-
HEHHS, YHKLiOHanbHI HACnigKkM Ta MoKa3HWKKM BUXMBa-
HocTi. Okpemy yBary npuaineHo napameTpam, siKi HUHI
aKTMBHO OOCMIAXKYHOTbCA SK NPEAMKTOPU TSXKKOro nepe-
6iry, 3okpema CniBBigHOLLEHHIO 06’EMY MyXMMHM A0 Macu
Tina, Ta CniBBIAHOLEHHIO JOBXUHW MyXMMHW OO 3pOCTY
HOoBOHapomxeHoro.  [ns NOPIBHANBHOIO  aHanisy

characterized by a complex histological structure, which
may include tissues of different origins. They are usually
localized in the coccyx region, have a wide morphological
and clinical variation — from benign, mature forms
to aggressive, malignantly transformed neoplasms with
a risk of recurrence or metastasis [1-4].

Although in most cases the diagnosis is established
during prenatal examination or at birth, not all tumors
are detected in time. Late diagnosis increases the risk
of complications, including pelvic organ dysfunction and
the need for repeated surgical intervention. The issue
of individual prognosis of the course of the disease, which
depends on a number of clinical, morphological and
surgical factors, also remains important.

In recent years, significant progress has been made
in understanding the pathogenesis of sacrococcygeal
teratomas, classifying their types, defining risk criteria,
and improving surgical treatment methods. However,
in pediatric surgery, there are still controversies regarding
the extent of surgical intervention, the age of the child for
surgery, the role of prenatal monitoring, and postoperative
care algorithms [5].

Objective — to analyze our own observations and
modern scientific data published in the period from 1993 to
2025 regarding the clinical and epidemiological features,
frequency, age and gender characteristics, histological
structure, risk factors, diagnostic methods, treatment and
prognosis of sacrococcygeal teratomas in children.

MATERIALS AND METHODS OF RESEARCH

This study is a review and is based on a systematic
review of scientific publications published between
1993 and 2025, selected from authoritative sources
of international medical databases, including PubMed,
Scopus, Web of Science, ScienceDirect and Google
Scholar. The selection included only full-text peer-
reviewed articles that contained primary data, analytical
conclusions or generalizations related to the diagnosis,
treatment, frequency, prognosis and complications
of sacrococcygeal teratomas in children. The emphasis
was on studies that included large cohorts of patients
studied over aperiod of atleast 5 years, with clear coverage
of age, sex, morphological and functional characteristics
of patients. In total, more than thirty sources were
analyzed, among which the most informative were large-
scale cohorts from South Korea, Great Britain, Japan,
Turkey, Sweden, the Czech Republic, China, as well
as individual case series from Bosnia and Herzegovina.
The data collected in these publications allowed us to
systematize information on the incidence of the disease,
types of tumors according to the Altman classification,
histological structure (mature, immature, malignant),
recurrence rate, postoperative complications, functional
consequences and survival rates. Special attention was
paid to parameters that are currently actively studied
as predictors of severe course, in particular the ratio
of tumor volume to body weight, and the ratio of tumor
length to the height of the newborn. For comparative
analysis, data on perinatal mortality, the frequency
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BMKOPWMCTOBYBANUCA AaHi Npo nepuHaTanbHy CMEpTHICTb,
4acToTy hyHKLIOHANbHUX NOPYLLEHb, TPMBAriCTb CNOCTE-
PEeXeHHS i YacToTy peunamnBiB Y Pi3HMX KpaiHax.

PE3YABTATU

3a ocTtaHHi 8 pokKiB Nig HalMM CMOCTEPEXEHHSIM
3Haxogunocb 10 nauieHTiB 3 KPWXKOBO-KYNPUKOBUMU
TepaToMamu, MEAMYHY OKyMeHTaLo sikux 6yno niggaHo
peTpocnekTuBHOMY aHanisdy. Cepea XBOpUX nepeBaxanu
pieyata — 8 i3 10 (80%), WO y3romxyeTbcsl 3 BiAOMUMU
enigemionoriyHuMmmn  ocobnmMBOCTAMMU  AaHOI  NaTonorii,
fKa YacTile BUSIBNAETbCA Y MaLiEHTOK >KiHOYOI CTarTi.
Jinwe B 2-x BUMagkax 3axBOpOBaHHs Gyno AiarHocTto-
BaHO y xnonuie. CepeaHii Bik NponikoBaHUX MNaLieHTIB
Ha MOMeHT rocnitanisauii craHoBuB 2,0+0,2 TxHi. Micue
NPOXMBaHHS XBOPMX PO3MOAINEHO MOPIBHY MK MeLLKaH-
uamu micta (5 Bunagkis) Ta AiTbMu 3 pavioHis. Lle cBia-
YNTb NPO edEKTUBHE perioHanbHe OXOMMEHHS AdiarHoc-
TUKOK | edeKTMBHY MapLupyTM3aLilo Takux nauieHTiB,
a TaKoX NPO HasABHICTb HACTOPOXEHOCTI LLOAO MyXMMHO-
NoAibHMX YTBOPEHb BPOMKEHOrO r'eHe3y cepen ikapis
NepBUHHOI NaHkn. TpuBanicTb nepebyBaHHA B CTauioHapi
BapitoBanacs Big 7 o 20 AHis, y cepegHboMy Gnm3bKo
18,5+1,5 gHi, Wo BigNOBigae cTaHAapTam HagaHHs Xipyp-
riYHOI Aonomory B ymoBax cCreLianisaoBaHoOro AMTSYOro
3aknagy 6e3 po3BUTKY TSKKMX YCKNagHeHb. Y nepe-
BaXHi OinNbLIOCTIi BUMNAAKIB NiKyBaHHS MpoBOAUIIOCS
y BiAOINEHHsIX OHKoremartosnorii, wo Oyno 3ymMOBrneHO
HeOoOXigHICTIO MynbTUAUCUUNMIHAPHOIO MigXody, OHKO-
MNOMYHOrO Harnsgy, YTOYHEHHSA TiCTonoriyHoi opmMu
NYXIMHW Ta OLHKM PU3MKY i ManirHisawii.

Y cTaTtTi HaBOOUMO KIiHIYHWA BMNAJoOK  ycCnill-
HOro XipypriyHoro nikyBaHHS HOBOHAaPOKEHOI AUTUMHU
3 BEMVKOK KPWKOBO-KYMPUKOBOK TepaTtobnacTtoMoro
KOMBiHOBAHOI 30BHILLHBO-BHYTPILLHLOI NOKanisadlii.

Mauientka A., Bik 1,5 gobu, Hapogunacsa LWASXom
NnaHoOBOro KecapeBoro po3TuHy Ha 40-my TWXHI BariT-
HocTi. [lpn HapomXeHHi maca Tina AUTUHWM CTaHoBWUNa
4300 r, poBXnHa — 51 cM, OKpYXHICTb ronosn — 33 cMm,
rpygoHoi knitkm — 32 cm. 3a wkanoto Anrap — 7 6anis
Ha nepwin xBunuHi Ta 8 Ha n’atin. Monoru Bigdynucs
y crneujianisaoBaHOMY NorioroBoMy LIEHTPi Nobnuay AnTayoi
XipypriyHoT KniHikn. Y maTtepi, 28-pi4HOi XiHKW, nig 4vac
BariTHOCTI crocTtepiranaca aHemis | CT., eposia LWuiikn
MaTKM Ta rectauinHi Habpsku. Ha 34-my TwxkHi rectauii
yNbTpasByKoBe  OOCTEXEHHS  BUSIBUNIO  aHOMAallbHEe
YTBOPEHHA B AiNSHUi KpWXiB Ta Kynpuka. MonepeaHin
AiarHo3 Mpuv Hapo[KeHHI — KPWXOBO-KYMNpuKOBa Tepa-
Toma. Yepes 25 roguH nicnst HApOAXXEeHHS OUTUHY Byno
HanpaBneHo Ao obnacHoi AuTaYoi nikapHi. 3aranbHun
ctaH 6yB cTtabinbHuiA. Tig 4Yac Y3[, opraHu 4epeBHOI
MOPOXHUHM Manu HOPManbHi PO3MipU Ta CTPYKTYpY,
natonorii 3 60Ky HUPOK He BuaBneHo. KoHtpactHa MCKT
BMSIBUNA MacVBHE HOBOYTBOPEHHS, sike pO3TalloByBa-
noce Yy HWXKHIX BigAinax CnuHW Ta CIQHWUYHUX AinsiHKax,
3 YiTKUMW MeEXaMW Ta HEOOHOPILHOK CTPYKTYpo —
HasAABHICTIO YUCIIEHHUX KICTO3HMX MOPOXHUH. Po3mipun
nyxnuHun — 48x30x%15 cm. BusieneHo gedopmadiito none-
PEKOBO-KPWKOBOTO Biadiny xpebTta 6e3 NowwKoaKeHHS Tin
xpebuis. CnocTtepiranocsa po3lmpeHe BEHO3HEe CyauHHE
pycrio 4o 3 MM y KyrnpukoBomy kaHani. [NyxnnHa KpoBo-
nocrayanacs 4epes niBy BHyTpilWHIO Kny6oBy apTepito

of functional disorders, the duration of observation
and the frequency of recurrence in different countries
were used.

RESULTS

Over the past 8 years, 10 patients with sacrococcygeal
teratomas have been under our observation, whose
medical records were subjected to retrospective
analysis. Girls predominated among the patients —
8 out of 10 (80%), which is consistent with the known
epidemiological features of this pathology, which
is more common in female patients. Only in 2 cases
was the disease diagnosed in boys. The average age
of the treated patients at the time of hospitalization was
2.0+0.2 weeks. The place of residence of the patients
was equally distributed between city residents (5 cases)
and children from the districts. This indicates effective
regional coverage of diagnostics and effective routing
of such patients, as well as the presence of alertness
regarding tumor-like formations of congenital genesis
among primary care physicians. The duration of hospital
stay varied from 7 to 20 days, with an average of about
18.5+1.5 days, which corresponds to the standards
of surgical care in a specialized children’s institution
without the development of severe complications.
In the vast majority of cases, treatment was carried
out in oncohematology departments, which was due
to the need for a multidisciplinary approach, oncological
surveillance, clarification of the histological form of the
tumor and assessment of the risk of its malignancy.

The article presents a clinical case of successful
surgical treatment of a newborn child with a large
sacrococcygeal teratoblastoma of combined external-
internal localization.

Patient A., age 1.5 days, was born by planned cesarean
section at the 40th week of pregnancy. At birth, the child’s
weight was 4300 g, length — 51 cm, head circumference —
33 cm, chest — 32 cm. On the Apgar scale — 7 points
at the first minute and 8 at the fifth. The birth took place
in a specialized maternity center near the children’s surgical
clinic. The mother, a 28-year-old woman, had anemia
of the 1st degree during pregnancy, cervical erosion
and gestational edema. At the 34th week of gestation,
an ultrasound examination revealed an abnormal formation
in the sacrum and coccyx. The preliminary diagnosis at birth
was sacrococcygeal teratoma. 25 hours after birth, the child
was sent to the regional children’s hospital. The general
condition was stable. During ultrasound, the abdominal
organs had normal size and structure, no pathology
was detected on the part of the kidneys. Contrast MSCT
revealed a massive neoplasm located in the lower back and
gluteal regions, with clear boundaries and a heterogeneous
structure — the presence of numerous cystic cavities. The
tumor dimensions were 48x30%15 cm. Deformation of the
lumbosacral spine was detected without damage to the
vertebral bodies. An expanded venous vascular bed up to
3 mm in the coccygeal canal was observed. The tumor
was supplied with blood through the left internal iliac artery
with signs of active neoangiogenesis and an anatomical
anastomosis with the external iliac artery. The tumor
pressed on the rectal wall. The abdominal cavity was
without free fluid and other pathological changes (Fig. 1).
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3 gABMLLAMM aKTUBHOI HeoaHrioreHe3an Ta aHaTOMiYHUM
aHaCTOMO30M i3 30BHILLIHLOK KryOOBOK —apTepieto.
YTBOPEHHSI TUCHYMO Ha CTiHKY NpsAMOi KuWKK. YepeBHa
NOPOXHNHA — 6€3 BiNbHOT PiAMHU Ta iHWMX NATONOrYHNX
3MiH (puc. 1).

Puc. 1. XBopa A, Bik 10 gi6. KoHTpactHa MCKT: A — ropusoHTanbHa npoekuisi, b — BepTukanbHa npoekLis
Fig. 1. Patient A., age 10 days. Contrast MSCT: A — horizontal projection, B — vertical projection

XipypriyuHe BTpy4YaHHs npoBefeHo y Biui 12 fHis,
nicnsa crabinisauii BiTanbHUX NOKa3HWKIB. Y xoai onepadii
MOBHICTIO BMAANEHO MyXfMHHE YTBOPEHHSA Ta BUKOHaHO
NNacTUKy KPYXOBO-KYNPUKOBOI 3B’A3kn. Maca BuaaneHoi
nyxnuHu cknana 1600 r (puc. 2).

Surgical intervention was performed at the age of
12 days, after stabilization of vital signs. During the
operation, the tumor was completely removed and the
sacrococcygeal ligament was plasty. The mass of the
removed tumor was 1600 g (Fig. 2).

b

Puc. 2. XBopa A., Bik 12 gHis. [1-3: Kpy>XOBO-KynpuKoBa TepaTomMa: A — 4O OnepaTUBHOMO BTPYYaHHS;
b — nicnsonepauiiHa paHa 3alunTa OKpeMUMY BY3MOBMMM LLIBAMM i3 APEHYBaHHAM M’SIKUX TKaHWH
Fig. 2. Patient A., age 12 days. D-z: sacrococcygeal teratoma: A — before surgery;

B — postoperative wound sutured with separate knotted sutures with soft tissue drainage

3a pesynsratamu riCTOMNOrYHOro AOCHIMKEHHSA BCTa-
HOBMEHO AiarHo3 He3pifoi TepaTtomu.

HaBegeHun Buwe KNiHIYHWMI  BMNAAOK  SICKpaBO
OEMOHCTPYE, WO CBOEYacHa npeHatanbHa AiarHocTuvka,
MyNbTUOUCUMNNIHAPHWIA  NIAXiA Ta paHHE XipypriyHe
BTPYYaHHA MOXYTb 3a0e3neyvMTu NO3UTUBHMIN MPOrHO3
HaBiTb Y BMNagkax cknagHux Ta 06’€MHUX BPOOKEHMX
HOBOYTBOPEHb, TaKMX $IK KPWKOBO-KYNpUKoBa Tepa-
TOMa 3i 3MmiwaHow fokanisauieto. Ller npuknag Takox
NiAKPECTIOE BaXXMMBICTb BUKOPUCTAHHS Cy4acHUX METOSIB
Bidyanisauii Ans TOYHOI OLiHKM CTPYKTYpPWU N CYAWHHOrO
XUBIMEHHST MyXJIMHW, PETENbHOro MraHyBaHHA onepa-
TUBHOI TaKTUKW.

Based on the results of histological examination,
a diagnosis of immature teratoma was established.

The above clinical case clearly demonstrates that
timely prenatal diagnosis, a multidisciplinary approach,
and early surgical intervention can provide a positive
prognosis even in cases of complex and bulky congenital
neoplasms, such as sacrococcygeal teratoma with
mixed localization. This example also emphasizes
the importance of using modern imaging methods for
accurate assessment of the structure and vascular supply
of the tumor, and careful planning of surgical tactics.
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OBrOBOPEHHS

AHaToMmo-dpisioAorivHi Ta emBpioAorivHi

acnekTu, eTioAorisi, pakTopu pUsnKy

Ta BikoBi 0COBAMBOCTiI KPUXKOBO-

KYNPUKOBUX TEPATOM Yy AiTeM

KpuxoBo-kynpukoBa [AifisiHKa € HWKHIM  MONoCoM
Tyny6a, aHaTOMiYHO CHOPMOBAHUM KPUXKOBUM i Kynpu-
KOBMM Bigainamu xpebTa, Ski y HOBOHapOAXXEHUX cKna-
[alTbCA 3 HE3POLLEHUX CETMEHTIB i XapaKTepuayTbCa
BMCOKMM CTyneHem nractudHocTi. Came B Ui AinsaHui
B npoueci emMbpioHanbHOro PO3BUTKY PO3TALLOBYETHCA
NepBUHHMN By30n — MPUMITUBHaA CMYyxka (primitive
streak), o 6epe y4acTb y hopMyBaHHi TPbOX 3apOAKOBMX
NMCTKIB: eKToAepMM, Me304epMU Ta eHTOAEPMU . Y HOPMi
NPUMITUBHA CMYXKa 3HMKae A0 4-5-ro TWXHA recrauii,
ofHaK y pasi nopyLlieHHs il pegykuii 3anvwkn emopio-
HanbHUX KNITUH MOXYTb NEPCUCTyBaTW Ta 3rogom TpaH-
cchopmyBaTUCA Yy MNYXMUHHI CTPYKTYpu. Llen mexaHiam
BBAXa€ETbCA KIOYOBMM Yy MaTOreHesi KpWXOBO-Kymnpu-
KOBWX TepaToM, siki 3a CBOEH CTPYKTYPOIO YacTo MICTATb
€eMEHTM BCiX TPbOX 3apOAKOBMX JINCTKIB: eniTenianbHi
BKIMHOUYEHHA, HEPBOBY TKaHWHY, M’A3U, CYOMHU, XXUPOBY
TKaHWHY, XpsLi, KiCTKy, Bormoccs abo HagiTb 3y6u
MyxnrMHa Mmoxe po3TalloByBaTMCS No3a Mexamu Tina abo
MOLUMPIOBATUCH Y Ta30BY YN CMIMHHOMO3KOBY MOPOXKHUHY,
LLIO 3YMOBIIOE LUMPOKUIA CAEKTP KIiHIYHMX NposiBiB [6, 7].

3 nosuuii disionorii nnoga, picT NyxnnHM B Wi AinsgHui
nopywye HopmanbHy OydoBy Manoro Tasa, BMnvBae
Ha opmyBaHHA Ce4YoBOro Mixypa, MPSMOI  KULLKK,
CcTaTeBUX OpraHiB, CyauH i HEepBOBUX CTPYKTyp. Benuki
abo CyOMHHO Hacu4eHi TepaToMu, BUSIBMNEHI Ha cepef-
HbOMY TEPMiHi BariTHOCTi, MOXYTb BUWKIMKaTW rigponc
nnopa, cepueBy AeKOMMEHcaLilo Ta Haa IULWKOBE HaKo-
NMYeHHs HaBkomnonnigHux BoA. [laTtocpisionoriyHo Taki
3MiHM 3yMOBIeHi NigBULLEHM MeTaboniyHMM HaBaHTa-
KEHHSAM, PO3BMTKOM aHeMii Ta rinoBofemii, Wwo iCTOTHO
nigBULLYE PU3MK BHYTPILIHBOYTPOOHOI abo nepuHa-
TanbHoi 3armbeni. YcknagHeHHs TaKoX MOXYTb BUHUKATK
BHACMiJOK NOPYLUEHHS1 BEHO3HOIO BiATOKY Ta 3[4aBfIEHHS
opraHiB Ta3a, L0 Hagani NposBnAETbCA Y BUIMS4i Nopy-
LeHb cevyoBuNyCcKaHHs Ta aedekadii [8].

LLlogo etionorii, KpnXXOBO-KYNpUKOBI TepaTtoMu Hane-
XaTb OO0 eMOpioHanbHUX MyXMuWH, | AOTenep He icHye
Cepen WMOBIPHMX YWMHHWKIB PO3BMTKY pO3rMsgalTb
NOpYLUEHHSA Mirpauii repMiHOreHHUX KMiTWH, 36epexeHHs
3anuWKiB  NPUMITUBHOI CMYXKM Ta HeaudepeHLino-
BaHMX KNITUH Yy KaydanbHil YacTuHi embpioHa. Takox
OOCTiAXYETbCSA POfb FEHETUYHUX | enireHeTUYHUX 3MiH,
BKIIOYaK4M MyTauii abo nopylleHHs perynsdii ekcnpecii
FeHiB, O KOHTPOIOOTL paHHE embpioHanbHe andepeH-
LitoBaHHSA. Y NOOOAMHOKMX BMMNaAKax OnucaHo acouiaLito
3 cuHapomManbHuMn chopmamu, xoda nepesaxHa Oinb-
WicTb BMNagkiB € crnopagnyHuMmm. XpoMOCOMHI aHoManii
TpannsawTbCs pigKko, MNpoTe iHOAI KPUXKOBO-KYNPUKOBI
TepaToMN MOEAHYHOTLCS 3 IHWUMW BagaMu PO3BUTKY —
CMMHHOMO3KOBUMM TpwXamu, MeHiHrouene abo areHe-
3ieto Kpwpkosoro Bigainy [9].

[o chakTopiB pn3nKy Hanexarb XiHo4a cTaTb, nepLia
BariTHICTb, CTapLUMI PenpoaykTUBHUIA Bik MaTepi, bara-
TOBOAAS, CiMeMHa icTopis HOBOYTBOPEHb, a TaKOX
0cobnmBoCTi embpioreHesy, WO CpuUsitoTb 36epexeHHIo

DISCUSSION

Anatomical and physiological aspects,
etiology, risk factors and age-related
characteristics of sacrococcygeal
teratomas in children

The sacrococcygeal region is the lower pole of the
trunk, anatomically formed by the sacral and coccygeal
spine, which in newborns consist of unfused segments and
are characterized by a high degree of plasticity. It is in this
area that the primary node is located during embryonic
development — the primitive streak, which participates
in the formation of three germ layers: ectoderm,
mesoderm and endoderm. Normally, the primitive streak
disappears by 4-5 weeks of gestation, however, in case
of a violation of its reduction, the remains of embryonic
cells can persist and subsequently transform into tumor
structures. This mechanism is considered key in the
pathogenesis of sacrococcygeal teratomas, which in their
structure often contain elements of all three germ layers:
epithelial inclusions, nervous tissue, muscles, vessels,
adipose tissue, cartilage, bone, hair or even teeth. The
tumor can be located outside the body or spread into
the pelvic or spinal cavity, which causes a wide range
of clinical manifestations [6, 7].

From the point of view of fetal physiology, tumor
growth in this area disrupts the normal structure of the
small pelvis, affects the formation of the urinary bladder,
rectum, genitals, blood vessels and nervous structures.
Large or vascularly saturated teratomas detected in the
middle term of pregnancy can cause fetal hydrops, cardiac
decompensation and excessive accumulation of amniotic
fluid. Pathophysiologically, such changes are due
to increased metabolic load, the development of anemia
and hypovolemia, which significantly increases the risk
of intrauterine or perinatal death. Complications can also
arise due to impaired venous outflow and compression
of the pelvic organs, which is further manifested in the
form of impaired urination and defecation [8].

Regarding etiology, sacrococcygeal teratomas
belong to embryonal tumors, and to date there is no
single generally accepted theory of their origin. Among
the probable factors of development, impaired migration
of germinogenic cells, preservation of remnants of the
primitive streak and undifferentiated cells in the caudal
part of the embryo are considered. The role of genetic and
epigenetic changes, including mutations or dysregulation
of the expression of genes that control early embryonic
differentiation, is also being studied. In isolated cases,
an association with syndromic forms has been described,
although the vast majority of cases are sporadic.
Chromosomal abnormalities are rare, but sometimes
sacrococcygeal teratomas are combined with other
developmental defects — spinal hernias, meningocele
or agenesis of the sacral region [9].

Risk factors include female gender, first pregnancy,
older reproductive age of the mother, polyhydramnios,
family history of neoplasms, as well as features
of embryogenesis that contribute to the preservation
of residual cells in the caudal end of the embryo. In the
age-related incidence structure, two critical groups are
distinguished: the first is newborns, in whom the tumor
is diagnosed in utero or immediately after birth, the second
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3anNuUWKOBMX KNITUH Yy KaydanbHOMY KiHUi embBpioHa.
Y CTpyKTypi BIiKOBOI 3axXBOPKOBAHOCTI BUAINAIOTb ABi
KPUTWYHI  Tpynu: nepLly CTaHOBMATb HOBOHAPOMXEHI,
y SKMX MyxnvHa [iarHoCTYETbCA BHYTPILLIHBOYTPOOHO
abo oppady nicns HapOMKEeHHs, ApYry — AiTU BiKOM
noHazd OAauvH piK, Y AKX (IKCYIOTbCS Mi3HO BUSABMEHi abo
peunameHi opmMun. Y Aedkux Bunagkax nyxnvHa 3anu-
LIAeTbCA HEMNnoMITHOK A0 LUKiNbHOro abo HaBiTb nigniT-
KOBOTO BiKy, 0cO6n1MBO npw ii BHYTpilLWHbOMY abo iHTpaTa-
30BOMY po3TailyBaHHi (Tun IV 3a knacudikauieto Altman),
L0 YCKIagHioe il BUSIBNEHHS Ta AndepeHLinHy aiarHoc-
Tuky [10]. Y Takux nauieHTiB Tepatoma MoOXe imiTyBaTu
iHWi CTaHW — XPOHIYHWM 3aKper, eHypes, OU3YPUYHI
po3naau abo CMMNTOMW HEBPOrEHHOIO CEYOBOrO Mixypa.
Takum 4YMHOM, aHaTOMiYHi, eMOpionoriyHi Ta naTo-
gpizionoriyHi 0cobnMBOCTI KPMKOBO-KYMPUKOBOT  AiNSIHKM
0esnocepeaHbO BMMMBAKOTb HA CBOEYACHICTb AiarHoC-
TUKK, Nepebir 3axBoproBaHHS, BUGIP MiKyBanbHOT TaKTUKK
Ta TpvBanicTb cnoctepexeHHsd. KoMnnekcHe posyMmiHHS
eTionaToreHesy, UMHHWKIB PU3NKY Ta BIKOBUX Xapak-
TEPUCTUK € KMYOBUM Ans (PopMyBaHHS edeKTUBHOI
CUCTEMM MEOUYHOrO CynpoBOAdYy Takux AiTew i3 3any-
YEHHAM MYNbBTUANCUMNNIHAPHUX KOMaHA — Bif nepuHa-
TanbHOro nepioAy Ao 3aBepLueHHs nybeptaTty [12].

MaToreHes Ta MEXAHI3MU BUHUKHEHHS

lMaToreHe3 KpWXXOBO-KYMPUKOBMUX Tepatom 6Gasy-
€TbCS Ha CKMagHOMy KOMIMMEKCi MOopyLleHb PaHHbOro
eMOpioHanNbHOrO PO3BUTKY, 30KpEMa Ha aHoMarbHin
NepCcUCTEHLT 3anuLLKiB NPUMITUBHOI CMY>XKM, ika B HOPMI
3HUKae Ao 4-5-ro TwxHA rectadii . MpumiTuBHa cMyxka
€ KMYOoBMM emOpioHanbHUM YTBOpPEHHSIM, LWo Gepe
yyacTb y hOpMyBaHHi 0CbOBOT Me3oaepmu Ta 3abeanevye
OndbepeHuialito KNiTUH, SKi 3rogoM CTakoTb KOMMOHEH-
Tamy TKaHWH Pi3HOTO MOXOMKEHHS — eKTOAepMarnbHOro,
MesofdepmanbHOro Ta eHgodepmarnbHoro. Y Bunagkax,
KONn peaykuis NPUMITUBHOI CMYXKW € HernoBHO abo
3aTPUMaHO, MOXIMBA MEPCUCTEHLIS MITFOPUNOTEHTHUX
rEpMIHOreHHUX KMiTUH y KaydarnbHii YacTuHi embpioHa,
30KpeMa y AinaHui kynpuka. Lli knituHn 36epiratotb 34aTt-
HICTb 0O HEKOHTPOsiboBaHOI nponicepadii Ta Tpodob-
nactonoAdibHoi audepeHuialii, Wo 3yMOBME PO3BUTOK
TepaTomaTo3Horo KomnoHeHta [9, 13]. Came wuen
(heHOMEH BBaXKaeTbCsl LIEHTParbHOK NTAHKOK NaToreHesy
KPUXKOBO-KYMPWUKOBMX TEPATOM i MOSICHIOE NOMITKAHUHHWN
cknag nyxnvH — HasBHICTb Y HUX enigepmanbHuX, eHao-
JepmMarnbHUX i Me3ogepMarbHUX eNIEMEHTIB.

CyuvacHi gocnigkKeHHs niaTBepOXyloTb, WO Y Binb-
WOCTi BWMAAKiB NyxXnuHa po3BMBAETLCA 3 KNiTWH,
Lo MalTb eMbpioHanbHe NOXOMXEHHS, i 3aaTHi hopmy-
BaTW TKAHVHU 3 Pi3HUM CTyneHeM 3pinocTi. Came cTyniHb
OndepeHLitoBaHHSA KNITUH Yy CKNagi NyXfvHU BU3Ha4vae
il mopcponoriyHmn TMn — 3pinui, Hespinui abo 3nos-
KICHMM. Y KMiHIYHIA npakTuui Tepatomu, cOpPMOBaHI
nepeBaxHoO 3 OOpe opraHi3oBaHUX TKaHUH (Hanpuknag,
LLKipWY, XUPOBOT TKAHWHW, XpsiLlia, HEPBOBMX BOTOKOH abo
HaBiTb 3ybiB), MalTb foOposikicHUA nepebir [14]. Y Ton
yac §K NyxAvHU 3 AinsHKamMy Hespinoi embpioHanbHOI
HenpoekTogepmu abo eMOpioHanbHOro  Me3eHXiMy
MOXYTb BUSIBNATW BWCOKUWA NponidepaTtuBHUA NOTEH-
uian, wo 36inbLye puauk manirHisadii [2, 15, 16].

[ogaTkoBUM  YMHHMKOM, SIKMIA - Moripwlye  nepeoir,
€ Backynsapusauia nyxnuHW:  GaraTokpoBonocTayvaHi

is children over one year of age, in whom late-onset
or recurrent forms are recorded. In some cases, the tumor
remains unnoticed until school age or even adolescence,
especially with its internal or intra-abdominal location
(type IV according to the Altman classification), which
complicates its detection and differential diagnosis [10].
In such patients, teratoma can mimic other conditions —
chronic constipation, enuresis, dysuric disorders
or symptoms of a neurogenic bladder.

Thus, the anatomical, embryological and
pathophysiological features of the sacrococcygeal region
directly affect the timeliness of diagnosis, the course
of the disease, the choice of treatment tactics and the
duration of observation. A comprehensive understanding
of etiopathogenesis, risk factors and age characteristics
is key to forming an effective system of medical support
for such children with the involvement of multidisciplinary
teams — from the perinatal period to the end of puberty [12].

Pathogenesis and mechanisms of occurrence

The pathogenesis of sacrococcygeal teratomas
is based on a complex set of disorders of early
embryonic development, in particular on the abnormal
persistence of the remnants of the primitive streak,
which normally disappears by 4-5 weeks of gestation.
The primitive streak is a key embryonic formation that
participates in the formation of the axial mesoderm and
ensures the differentiation of cells that subsequently
become components of tissues of various origins —
ectodermal, mesodermal and endodermal. In cases
where the reduction of the primitive streak is incomplete
or delayed, the persistence of pluripotent germinogenic
cells in the caudal part of the embryo, in particular
in the coccyx region, is possible. These cells retain the
ability to uncontrolled proliferation and trophoblast-like
differentiation, which determines the development of the
teratomatous component [9, 13]. It is this phenomenon
that is considered the central link in the pathogenesis
of sacrococcygeal teratomas and explains the polytissue
composition of tumors — the presence of epidermal,
endodermal, and mesodermal elements in them.

Modern studies confirm that in most cases the tumor
develops from cells of embryonic origin, and is capable
of forming tissues with different degrees of maturity. Itis the
degree of differentiation of cells in the composition of the
tumor that determines its morphological type — mature,
immature or malignant. In clinical practice, teratomas
formed mainly from well-organized tissues (for example,
skin, adipose tissue, cartilage, nerve fibers or even teeth)
have a benign course [14]. While tumors with areas
of immature embryonic neuroectoderm or embryonic
mesenchyme may exhibit high proliferative potential, which
increases the risk of malignancy [2, 15, 16].

An additional factor that worsens the course is tumor
vascularization: multi-vascular teratomas cause fetal
hyperperfusion, hypoxia, development of hydrops and heart
failure, which, in turn, increases perinatal mortality [17].
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TepaToMM CNPUYMHSIOTL rineprnepdysito nrnoaa, rinokcito,
pPO3BUTOK rigponcy Ta cepueBOi HeaoCTaTHOCTI, Lo,
B CBOIO Yepry, NiaBuLLYe nepuHaTanbHy CMepTHICTb [17].

Takox Bi4OMO, O MyxXSiMHa MOXe MaTu pisHe po3Ta-
LUYBaHHS: €k30iTHe, TOOTO 30BHILLHE — No3a Tinom, abo
eHOodITHE — 3 MOLUMPEHHSIM Yy MOPOXHWHY Tasa, xpeb-
TOBUI KaHan 4Yv HaBiTb Ha piBEHb OpPraHiB 4epeBHOI
NopoXHWHW. Lle 3HayHO ycknmagHwe  AiarHoCTUKY
Ta NiABULLYE PU3UK YLLIKOMKEHHS KPUTUYHKX CTPYKTYP Nif,
yac onepaTtuBHOro BTpyyaHHa [18]. Kpim Toro, iHTpachi-
HanbHe abo iHTpaTa3oBe pO3TallyBaHHSA ACOLETLCSA
3 BMCOKOK YacTOTOK HEBPOMOriYHMX i YPOoAUHaMIYHMX
ycKnagHeHb y nicnsonepauinHomy nepiogi.

[MeBHy pornb y naToreHesi BigirpatoTb TaKoX reHeTUYHi
M enireHeTUYHI NopyLUEeHHs, SKi e He MOBHICTIO ieHTU-
ikoBaHi, ane MMOBIPHO BNANBAKOTb HA KOHTPOIb MPOorsii-
depauii KNiTUH 3anMLWKOBOT NPUMITUBHOT CMY>KKK [19].

Kaacudikauis KpuxKoBo-KynpUKOBUX TEPATOM

CydacHa kniHi4Ha Knacudikauis KpwKOBO-Kynpu-
KOBMX TepaToM 6asyeTbCsi Ha MNOegHaHHi aHaToMo-To-
norpaciyHoro, MopdoOsioriYyHOro Ta MNPOrHOCTUYHOIO
nigxoais. HamGinbLu WMPOKO BU3HAHOK Y CBITOBIN Mpak-
TUui € knacudikauis Altman, 3anponoHoBaHa AMepukaH-
CbKOIO akagemielo nediaTtpuyHoi Xipyprii, sika noginse
NyXfMHW Ha YOTUPUM TUMNM 3anexHo Big X nokaniszauil
Ta cTyneHs nowwmpeHHs [1, 6, 20]. Tun | Bknovae nepe-
BaXXHO 30BHILLHBO PO3TALLOBaHI NYyXIIMHWU 3 MiHIManbHUM
abo BigcyTHIM Ta3oBUM komMnoHeHToM. Tun |l xapakTepu-
3y€ETbCSA HAasABHICTIO 3HAYHOIO BHYTPILLHLOTA30BOr0 KOMMO-
HeHTa Nopsif i3 30BHILLHIM, L0 BMMarae BinbLu ckrnagHoil
xipypriuHoi Taktuku. Tun 1ll nepepbavae HasiBHICTb
BHYTPILUHBOTA30BO| MYXSIMHN 3 MiHIManbHUM 30BHILLHIM
KOMMOHEHTOM, L0 YacTO CYMpPOBOMKYETLCS KOMMPECIEO
TasoBuX opraHiB. Tuvn |V Oxonme MOBHICTIO BHYTPILLHI,
peTpopekTarnbHi HOBOYTBOPEHHS1 ©6€3 BUOAUMOrO 30BHILL-
HbOrO KOMMOHEHTa, SKi HancknafHile OiarHOCTYHTbCS
" onepylTbCs, YHacTO acoLitoTbCA 3 Ni3HIM BUSIBIEHHAM
i BUCOKMM pusmkom peumamsis [1] (puc. 3).

It is also known that the tumor can have different
locations: exophytic, that is, external — outside the body,
or endophytic — with spread into the pelvic cavity, spinal
canal or even to the level of the abdominal organs. This
significantly complicates the diagnosis and increases the
risk of damage to critical structures during surgery [18].
In addition, intraspinal or intrapelvic location is associated
with a high incidence of neurological and urodynamic
complications in the postoperative period.

Genetic and epigenetic disorders also play a role
in pathogenesis, which are not yet fully identified, but
probably affect the control of proliferation of cells of the
residual primitive streak [19].

Classification of sacrococcygeal teratomas
The modern clinical classification of sacrococcygeal
teratomas is based on a combination of anatomical-
topographic, morphological and prognostic approaches.
The most widely accepted in world practice is the Altman
classification proposed by the American Academy
of Pediatric Surgery, which divides tumors into four types
depending on their localization and extent of spread [1, 6,
20]. Type | includes mainly externally located tumors with
minimal or no pelvic component. Type Il is characterized
by the presence of a significant intrapelvic component
along with the external one, which requires more complex
surgical tactics. Type lll involves the presence of an
intrapelvic tumor with a minimal external component, which
is often accompanied by compression of the pelvic organs.
Type IV includes completely internal, retrorectal neoplasms
without a visible external component, which are the most
difficult to diagnose and operate on, often associated with

late detection and a high risk of recurrence [1] (Fig. 3).

Tun I

Tun IV

Puc. 3. Knacudikauisa Altman BignoBigHO 40 aHaTOMIYHOT KOHirypauii KpyxxoBO-KynpruKOBUX TepaToM: Tun | — 4oMiHyrounii
30BHILLHIN Ta Manui BHYTPILLHI KOMNOHeHTU; Tun Il — raHTenenogibHa nyxnvHa i3 ogHakoBMMK 3@ PO3MiIpOM 30BHILWHIM. Tun Il —
OOMiHYIOUMI BHYTPILLHIA Ta Manui 30BHiLLHIA KOMMNOHEHTK; Tun |V — NOBHICTIO BHYTPILLHIN KOMNOHEHT, BiACYTHI 30BHILLHIN
Fig. 3. Altman classification according to the anatomical configuration of sacrococcygeal teratomas: Type | — dominant external
and small internal components; Type Il — dumbbell-shaped tumor with equal-sized external. Type Ill — dominant internal and small
external components; Type IV — completely internal component, no external one
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Kpim TOMnorpacdiyHoi, BaxnuBvM € MOPAONOrivyHUiA
noain nyxnuH 3a cTyneHem andepeHLitoBaHHS TKAHUHHOTO
KOMMoOHeHTa. BignosigHo [o rictonorivHol Knacudikaui,
PO3pi3HsAOTL 3pini (4OOpPOsiKiCHI), He3pini (3 NoTeHLianom
0O MarirHisauii) Ta 3mogkicHi Tepatomu. 3pini NyxnvHn
ckragarTbes 3 4o0pe andepeHUinoBaHMX TKaHWH, Taknx
SK LLUKipa, XMpoBa TKaHVHa, HEpBOBa TKaHWHa, KicTka abo
Xpsil, i MawTb CNPUSTAMBMIA NPOrHo3. Hespini micTtaTb
enemMeHTM  emOpioHanbHOrO  HerpoekToaepMarnbHOro
TUMY, SIKi BU3HA4YaloTbCA 3a LUKano 3pinocTi, WO BKIOYae
rpagauito Big G1 go G3. 3nosikicHi TepaToMu xapakTtepu-
3YIOTbCA HASBHICTIO KOMMOHEHTIB eMOpioHanbHOI kapuu-
HOMU, eHOoAEepPMarnbHOro CUHYCHOTO MYXMMHHOIO eniTenito
abo xopiokapUMHOMM Ta MatoTb BUCOKMIA piBeHb nponide-
paTMBHOI aKTUBHOCTI [2, 3].

Y KniHIYHIA NpakTuLi HabyBae 3HAYEHHST TAKOX (OYHK-
LioHanNbHO-NPOrHOCTMYHA Knacudikauis, wo 6asyeTbes
Ha 3acTOCyBaHHi NPeauKTOpPHWUX KoedilieHTiB, 3okpema
BiOHOWEHHA 06’eMy nNyxnmuMHWM [0 Macu Tina nnoAa,
Ta CNiBBIOHOLIEHHS LOBXWHW MNyXMUHW [0 [OBXUHU
Tyny6a. 3HayeHHs BuLe 2,7 BBaXa€ETbCs NPEAUKTOPOM
YCKMagHEHOro HeoHatanbHoro nepebiry, a mnokasHuK
noHapg 27,4 nos’a3aHui i3 NigBULLEHNM PU3UKOM NeTasnb-
HOCTi Ta XipypriyHmx TpygHowis. CniBBiOHOLWEHHS
OOBXMHU NYXMMHU A0 3pOCTy AUTUHWM noHag 28,2 cBia-
4nTb Npo BipOrigHiCTE HEOoOXigHOCTI ypreHTHoro keca-
peBoro po3TuvHy abo onepaTvBHOrO BTPYYaHHsI B nepLui
rogvHn Xutta [21]. Y noegHaHHi 3 riCTONOrYHOK CTPYK-
Typoto i Tunom 3a Altman ui napameTpu [03BOMSOTH
dopmyBaTh cTpaTUdiKoBaHi rpynu puanky, ONTUMI3ytoun
KMNiHIYHY TaKTUKy, BKIIOYHO 3 TepMiHamu BTpyYaHHs,
obcsrom pesekLii Ta TpuBanicTio AUHAMIYHOIO Harnsay.

KAiHiYHG KapTHHA

KPUXKOBO-KYNPUKOBUX TEPATOM Yy AiTen

KniHiYHi  NposiBM  KPWPKOBO-KYMPUKOBUX — TepaToM
€ Haa3BM4YalriHO BapiabenbHUMU | BU3HAYalOTbCA HU3KOK
dakTopiB, Cepen SKUX HaMBaXNUBILLMMW € PO3MIp
NyXnuHK, i aHaToMiYHe poaTallyBaHHsS, MopdornorivyHa
OygoBa, CTyniHb BacKynspu3alii, a TakoX 4ac BUsIB-
NEHHS HOBOYTBOPEHHS — NpeHaTanbHUA, NepuHaTanbHUn
abo noctHatanbHW nepioa. [peHatanbHO nNyxnuHa
YacTo BUSBMNSETbCS Nif Yac MMaHOBUX YNbTPa3ByKOBUX
CKPWHIHrIB, 3a3Bu4yan y OpyroMy TPUMECTPi BariTHOCTI,
y BUMsAi 06'eMHOro yTBOPEHHS B KaydamnbHil AingHui
nnoga 3 HeOAHOPIQHOK eXOCTPYKTYpPOLo [22]. Y Bunagkax
BMCOKOI BacKynapusauii Ta BenuKkoro ob’emy nyxmnvHu
MOXITMBMI PO3BMTOK CepLEeBOi HeJoCTaTHOCTI nnoaa,
WO CYNPOBOMKYETLCA  Kappiomeranieto, rigporncom,
acuuTom i nonirigpamHioHom [23]. Lli ycknagHeHHs nosic-
HIOIOTbCA BUCOKMM CEPLEBMM BUKUAOM, CrPUYUHEHUM
LYHTYBaHHAM KPOBi 4epe3 CyauHW MNyXIMHWU, a Takox
NOPYLUEHHAMN FeMOAUHAMIKM, WO NigBULLYE NepuHa-
TanbHy CMEpPTHICTb i HEraTMBHO BMMIMBAE Ha noganblumin
nporHo3 [19]. lNpeHatanbHa KhiHiYHa KapTuHa MOXe
TaKOX BKIHOYMATW O3HaKM BHYTPILLHBOYTPOOHOI KpoBOTEMi,
aHewMmii, [MCeMiHOBaHOro BHYTPILUHLOCYANUHHOIO 3rop-
TanbHOro Npouecy, ski NOTpebyTh IHTEHCUBHOIO MOHITO-
PVIHIy BariTHOCTi Ta CBOEYACHOrO MriaHyBaHHSA nosnoris [9].

Mig yac nonoriB KpPWKOBO-KyrNpukoBa TepaTtoma
3a3Buyall BUSBMSIETLCA $SK MOMITHe M'sike abo Hanis-
TBEPAE YTBOPEHHSI B AiNSHUi Kynpuka, sike moxe OyTu
3HaYHMX PO3MIpIB i CTBOPHOBATU MeXaHiYHi nepeLikoam

In addition to topographic, the morphological division
of tumors according to the degree of differentiation
of the tissue component is important. According to the
histological classification, mature (benign), immature (with
the potential for malignancy) and malignant teratomas are
distinguished. Mature tumors consist of well-differentiated
tissues, such as skin, adipose tissue, nervous tissue,
bone or cartilage, and have a favorable prognosis.
Immature ones contain elements of the embryonic
neuroectodermal type, which are determined by the
maturity scale, which includes a gradation from G1 to G3.
Malignant teratomas are characterized by the presence
of components of embryonal carcinoma, endodermal
sinus tumor epithelium or choriocarcinoma and have
a high level of proliferative activity [2, 3].

In clinical practice, functional-prognostic classification
is also gaining importance, based on the use of predictor
coefficients, in particular the ratio of tumor volume
to fetal body weight and the ratio of tumor length to trunk
length. A value above 2.7 is considered a predictor
of a complicated neonatal course, and an indicator above
27.4 is associated with an increased risk of mortality and
surgical difficulties. The ratio of tumor length to the child’s
height above 28.2 indicates the likelihood of the need for
urgent cesarean section or surgical intervention in the
first hours of life [21]. In combination with the histological
structure and Altman type, these parameters allow the
formation of stratified risk groups, optimizing clinical
tactics, including the timing of intervention, the volume
of resection and the duration of dynamic surveillance.

Clinical picture
of sacrococcygeal teratomas in children

The clinical manifestations of sacrococcygeal teratomas
are extremely variable and are determined by a number
of factors, the most important of which are the size of the
tumor, its anatomical location, morphological structure,
degree of vascularization, and the time of detection of the
neoplasm—prenatal, perinatal or postnatal period. Prenatally,
the tumor is often detected during routine ultrasound
screenings, usually in the second trimester of pregnancy,
as a volumetric formation in the caudal region of the fetus
with a heterogeneous echostructure [22]. In cases of high
vascularization and large tumor volume, fetal heart failure
may develop, accompanied by cardiomegaly, hydrops,
ascites and polyhydramnios [23]. These complications are
explained by high cardiac output caused by blood shunting
through the tumor vessels, as well as hemodynamic
disorders, which increases perinatal mortality and
negatively affects the further prognosis [19]. The prenatal
clinical picture may also include signs of intrauterine
bleeding, anemia, disseminated intravascular coagulation,
which require intensive pregnancy monitoring and timely
delivery planning [9].

During labor, sacrococcygeal teratoma usually presents
as a prominent soft or semisolid mass in the coccyx region,
which may be large and may obstruct the fetus through the
birth canal. This often leads to complications such as tumor
rupture, massive hemorrhage, intrauterine asphyxia, and
the risk of infection. Aspiration syndrome may occur in the
newborn due to aspiration of blood or necrotic material into
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ONS NPOXOMXEHHA nnofa Yepes pogosi wnaxu. Lle yacto
NpU3BOAUTL OO0 YCKMNaAHEHb, TaKUX SIK PO3PUB MyXIINHMU,
MacvBHa KpOBOTeYa, BHYTpPIWHbOYTpoOHa acdikcis,
a TaKoX pU3KKY iHbikyBaHHA. MoXriMBe BUHUKHEHHS acni-
pauifiHOro CUHAPOMY Y HOBOHAPOMPKEHOro 4epes nona-
OaHHSA KPOBi YM HEKPOTUYHMX Mac y AMXalbHi LUNAXU.
Y peskux Bunagkax MyxfMHa YCKNagHE npupoaHe
PO3POMXKEHHS HACTINbKK, O KAIHILUMCTY 3MYyLLUEHi BOaBa-
TUCA [0 EKCTPEHOro KecapeBoro po3TuHy. [lig 4ac
MomnoriB ypaKeHHs BEMUKOI MYXJIMHU MOXE CMPUYUHUTK
YLIKOXKEHHA M’'SIKUX TKaHWH, HEPBOBUX CTPYKTyp abo
BHYTPILLHIX opraHis [9, 24, 25].

[MocTHaTanbHa KMiHIYHA KapTMHA XapaKTepusyeTbest
K NoKanbHUMK, Tak i CUCTEMHUMKM nposiBamKn. Handac-
Tiwe AMTUMHA Mae BUAMME YTBOPEHHS B KaydarnbHin
[OiNsHUi, SKe MOXe BapiloBaTU Bif HEBENMWKOI KOHYCOMo-
[iOHOT MyXNMHM [0 TiraHTCbKOT Macu, Wwo aedopmye Tas
i HVXHIO YacTuHy Tyny6a. LLkipa Hag nyxmnvMHoOK 4acTo
BUSIBNSIETLCA aTPOdiYHOO, 3 BMpa3kamu abo Hekposamu,
WO € MOTEHUiNHMMM BOpOTamm iHdpekuii. Y Bunagkax
BHYTPILLUHBOTA30BOM0  PO3TaLlyBaHHS, WO XapakTepHO
ana tvnis Il Ta IV 3a knacudikauieto Altman, KniHivHi
NposiBM MOB’A3aHi 3 KOMMNPECIE CeYOBOro Mixypa, cevo-
BOA4IB Ta MPSAMOI KULIKKW, WO Beae OO0 3aTPUMKM Cedi,
rigpoHedposy, YacTux iHMEKLN CeYOBUBIAHUX LUMSXIB,
3akpeniB i NopyLleHHs KoHTponto gedekalii [14]. Yacto
y QOiTel CcnocTepiraloTbCA HEBPOMOriyHi  NOPYLUEHHS
y BUMMSAAi rinoTpodii M'A3iB HUXKHIX KiHLIBOK, 3HMKEHHSI
pednekciB, MOPYLIEHHS YyTAMBOCTI, LWO MNOB’A3aHO
3 komnpecieto abo iHBasieto CNMHHOIO MO3KY Ta HEPBOBMX
KOpPiHUiB MyxnuHOK. CKUCTEMHI CUMMATOMW BKIOYalOThb
iHTOKCUKaLiMHUI CUHOPOM, acTeHoBeretTaTuBHUM
CYHOPOM, $Ki MPOSIBNSATLCS 3aranbHOK  CrabdkKicTHo,
3HWKEHHAM aneTuTy, aHeMieto, NigBULLEHHAM Temnepa-
Typu Tina, ocobnvMeo Npu He3pinux abo ManirHisoBaHux
dopmax nyxnuHu. Peuuausum nicns onepadii cnocrepi-
ratlotecst y 6-50 % Bunagkis, WO Migkpecnoe HeobXxia-
HICTb TPMBAanoro AMHaMi4YHOro crnocTepexeHHs. MyxnuHa
Moxke OyTu acouinoBaHa i3 niaBULLEHHSAM PiBHA OHKOMap-
KepiB, 3okpema anbda-eTonpoTeiHy, WO Mae Baxnmee
JiarHoCTMYHEe Ta NPOrHOCTUYHE 3HayeHHs [2, 15].

AiarHocTuka Kpu>XXoBO-KyNpPUKOBUX

TepaTom y Aiten

[iarHocTrKa KpuXOBO-KYNPUKOBUX Tepatom Yy AiTen
nepenbayae KOMMIEKCHUI i BaraToeTanHUn niaxig, SKun
BKMOYae nabopaTopHi, nNpeHaTanbHi Ta MNOCTHaTalbHi
iHCTpyMeHTanbHi metoam obctexeHHs. Lle possonse
CBOEYACHO Ta MakCMMaribHO TOYHO BCTaHOBUTU [iarHos,
BM3HaUMTU 0O6CAr nyxnuHu, ii MopdoonoridHy ©Oyaosy,
BNNMB Ha NpWnermni opraHy Ta CTPYKTYpu, a TakoX OnTu-
MarnbHO CnnaHyBaTy MikyBarbHY TaKTUKY.

JlabBopatopHa fiarHocTvka y nauieHTiB i3 migo3poto
Ha KPWXOBO-KYNPUKOBY TepaTtomy 0asyeTbCsl Ha BU3Ha-
YeHHi piBHS OHKOMapkepiB, nepw 3a Bce anbda-de-
TonpoteiHy (A®l1). Y HoBoHapomxeHux piBeHb APl
i3ioNorivyHO NiABULLEHNA: CepeaHi 3Ha4YeHHs1 BapitoloTb
Big 20 000 go 100 000 Hr/mn y nepLi AHI XWUTTA, nicns
YOro MOCTYMOBO 3HWXKYKTbCA [0 PedepPEHTHUX HOPM
npnbnuaHo 5-10 Hr/mMn go 12 wmicauis. MNMokasHuk API]
noHag 100 000 Hr/mn, 0cobnMBO AKLLO BiH HE 3HUXKYETLCS
NPOTArOM NePLUNX MICALIB XUTTS, CBIQYNTb NPO HAsABHICTb
He3pinoi abo 3MnosikicHOI TepaToMX 3 BUCOKUM PU3MKOM

the respiratory tract. In some cases, the tumor complicates
natural delivery to such an extent that clinicians are forced
to perform an emergency cesarean section. During labor,
a large tumor may cause damage to soft tissues, nervous
structures, or internal organs [9, 24, 25].

The postnatal clinical picture is characterized by both
local and systemic manifestations. Most often, the child
has a visible mass in the caudal region, which can vary
from a small cone-shaped tumor to a giant mass deforming
the pelvis and lower trunk. The skin over the tumor is often
atrophic, with ulcers or necrosis, which are potential
portals of infection. In cases of intrapelvic location, which
is characteristic of types Ill and IV according to the Altman
classification, clinical manifestations are associated with
compression of the bladder, ureters and rectum, leading
to urinary retention, hydronephrosis, frequent urinary tract
infections, constipation and impaired bowel control [14].
Children often have neurological disorders in the form
of hypotrophy of the muscles of the lower extremities,
decreased reflexes, impaired sensitivity, which
is associated with compression or invasion of the spinal
cord and nerve roots by the tumor. Systemic symptoms
include intoxication syndrome, asthenovegetative
syndrome, which are manifested by general weakness,
decreased appetite, anemia, increased body temperature,
especially in immature or malignant forms of the tumor.
Recurrences after surgery are observed in 6-50%
of cases, which emphasizes the need for long-term
dynamic observation. The tumor may be associated with
an increase in the level of tumor markers, in particular
alpha-fetoprotein, which has important diagnostic and
prognostic value [2, 15].

Diagnosis of sacrococcygeal
teratomas in children

Diagnosis of sacrococcygeal teratomas in children
involves a comprehensive and multi-stage approach,
which includes laboratory, prenatal and postnatal
instrumental examination methods. This allows for timely
and accurate diagnosis, determination of tumor volume,
its morphological structure, impact on adjacent organs
and structures, and optimal planning of treatment tactics.

Laboratory diagnostics in patients with suspected
sacrococcygeal teratoma is based on determining the
level of tumor markers, primarily alpha-fetoprotein (AFP).
In newborns, the level of AFP is physiologically elevated:
average values vary from 20,000 to 100,000 ng/ml in the
first days of life, after which they gradually decrease
to the reference values of approximately 5-10 ng/ml by
12 months. An AFP indicator of more than 100,000 ng/ml,
especially if it does not decrease during the first months
of life, indicates the presence of an immature or malignant
teratoma with a high risk of progression. The level of AFP
is used as a biomarker to assess the effectiveness
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nporpecii. PiBeHb ADI1 BUKOPUCTOBYETLCA AK Biomapkep
AN OuiHKM edEeKTUBHOCTI NiKyBaHHSA: MOr0 3HWXEHHSA
nicna pesekuii NyxnvHW CBIOYMTL NPO paguKanbHICTb
onepadii, a MOBTOpPHE MiABULIEHHA — MPO MOXIMBUI
peunamB. TakoX 3aCTOCOBYETbCA MOHITOPUHI [3-XOpio-
HiYHOro roHagotponiHy (B-XIT1), akuin moxe niaBuLLyBa-
TUCS MPW HAsBHOCTI €NeMEeHTIB XOpiokapLuMHOMU, NpoTe
y BinbLlUOCTi BUNAZKIB KPMXKOBO-KYNPUKOBKX TEPATOM Liel
NOKa3HMK 3anuaeTbCcsa B Mexax Hopmu [7, 26].

OkpiM OHKOMapkepiB, NnabopaTopHe OOGCTEXEHHSA
BKIIOYAE 3aranbHUA aHari3 KpoBi, KM MOXe BUSBUTU
0O3HaKkn aHeMmii — remornobiH Hmx4e 100 r/n, nenkounTo3
Buwe 12x10%n abo 3ananbHi 3MiHM — nMigBULLEHUI
piBeHb C-peakTuBHoro 6inka noHag 10 mr/n, WO xapak-
TEPHO ANSt HEKPOTUYHMX 3MiH Yy MyXnMHi abo BTOPUHHMX
iHgekuin. Koarynorpama 4yacto 4eMOHCTPYE NOPYLUEHHS
CUCTEMM 3rOpTaHHs, 30KpeMa MOAOBXEHHSI MPOTPOMOGi-
HOBOrO Yacy noHag 15 cekyHa i NigBULLEHHSA MiXHapoa-
Horo HopmanisoBaHoro BigHoweHHs (MHO) nonag 1,3,
O € HacnigKoOM AUCEMIHOBAHOIO BHYTPILLUHBOCYAUHHOIO
3ropTanbHOro MpoLecy, TUNOBOTO AN BENUKMX BacKyns-
pusoBaHux nyxnuH [20, 23].

MpeHatanbHa pgiarHocTuka 6a3yeTbCa Ha  KOMM-
NEeKCHOMY  ynbTpa3ByKOBOMY  OOCTeXeHHi  nnoga,
WO [03BONSAE BUSABUTU NYXMMHY Y KaydanbHin AinsHui
3 OUIHKOK pO3MIipiB, €XOCTPYKTypu Ta Backynspusauii
3a [0MOMOroH KONbOPOBOro AOMMNSEPIBCLKOrO KapTy-
BaHHS. BusHavaloTb Taki napamerpu, sk 06’em NyxnuMHu
Ta CTyniHb MOPYLEHHS remMogvHaMmikv nroga, ki
€ BaXIMBMMUY ANdA NporHoay. [NyxnuHu 3 po3amipamu noHag
5 cm y piameTtpi acouiiooTbCa 3 NiABULLEHUM PU3UKOM
cepueBOi HedoCTaTHOCTI nnoga i rigponcy. Yacto Buko-
PUCTOBYIOTb MapaMeTp BiOHOWEHHA O6’eMy MNyXMHU
[0 macu Tina nnoga, npy 3HadveHHsax noHag 0,3 (30%)
LLIO CBIQYNTb NPO BUCOKUIA PU3UK NEpPUHATanbHUX YCKNaa-
HeHb. [loKa3HUK CMIBBIOHOWEHHS OOBXWHU MNyXIMHU
0o poxuHu Tynyba nnoga — Ginbwe 0,25 nos’asaHuii
i3 HeObOXiOHICTIO paHHBLOro ONepPaTUBHOMO BTPYyYaHHs [6].

YnbTpasByKoBUin gonnnep-aHania 403BOMSE OLIHUTU
BaCKynapu3aLito MyxnnHW; NiABULLEHUA iHOEKC MiKOBOI
CUCTONIYHOI WBKUAKOCTI NoHaa 30 cM/C i 3HKEHHS pesunc-
TeHTHocTi (Rl < 0,5) Bka3yloTb Ha aKTUBHWUIA KPOBOTIK
i BUCOKMI PU3NK CEPLIEBOT MEePEBaHTaXXeHOCTi Nnoaa .

MarHiTHo-pe3oHaHcHa Tomorpacpis (MPT) BBaxa-
€TbCSl 30M0TUM CTaHZapTOM MpeHaTanbHoi Ta MnocT-
HaTanbHOi AgiarHocTukn. BoHa 3abesnevyye BUCOKY
pO34inbHY 30aTHICTb, AO03BOMSE YiTKO BU3HAYUTU MEXI
NyXNWHK, Ti BHYTPILLUHIO CTPYKTYPY, B3AaEMOAI0 3 HEpBO-
BMMU CTPYKTypamu, Tas3oBMMW oOpraHamu Ta XpebTom,
a TaKoX HasIBHICTb BHYTpilWHbOTa30BUX abo iHTpacni-
HanbHUX KOMMOHEHTIB. Po3Mipy NyxmuvH npu  KpWXKo-
BO-KYMPUKOBMX TepaTtomMax KonvMBawTbCA BiA 2 CMm
[o noHag 15 cm y Hanbinbwomy BuMmipi. Tunosa nokani-
3auia 3a MPT — B mexax 3—6 cM Bif KpKOBOro xpebusi
00 Kynpuka, iHoAi NyXnuHa noLmpleTbLCS iHTpacniHansHo
Ha 1-3 cermeHTU. OUiHIOIOTL TaKOX CTYMiHb KOMMpecii
CEYOBMBIOHUX LUNIAXIB | NPAMOI KUMKW, e NPU HasiBHOCTI
CTEHO3y CEe4OoBOAY [AiamMeTp MPOCBITY 3MEHLUYETbCA A0
2-3 mm (Hopma — 5 mm i GinbLue) [9, 14].

Komm’totepHa Tomorpadpis  (KT) 3actocoByeTbest
pifle Yyepe3 NpOMeHeBEe HaBaHTaXEHHS!, ane Moxe OyTu
KOPUCHOI Ans Bidyanisauii KiCTKOBUX CTPYKTYp i Kanb-
undikauin y nyxnuHi. PeHTreHorpadis xpebTa i Tasa

of treatment: its decrease after tumor resection indicates
the radicality of the operation, and a repeated increase
indicates a possible relapse. Monitoring of B-chorionic
gonadotropin (B-hCG) is also used, which may increase
in the presence of choriocarcinoma elements, but in most
cases of sacrococcygeal teratomas this indicator remains
within normal limits [7, 26].

In addition to tumor markers, laboratory examination
includes a complete blood count, which may reveal signs
of anemia —hemoglobin below 100 g/l, leukocytosis above
12x10%1 or inflammatory changes — increased levels
of C-reactive protein above 10 mg/l, which is characteristic
of necrotic changes in the tumor or secondary infections.
Coagulogram often demonstrates coagulation system
disorders, in particular, prolongation of prothrombin
time above 15 seconds and increase in international
normalized ratio (INR) above 1.3, which is a consequence
of disseminated intravascular coagulation, typical of large
vascularized tumors [20, 23].

Prenatal diagnosis is based on a comprehensive
ultrasound examination of the fetus, which allows
detecting a tumor in the caudal region with an assessment
of the size, echostructure and vascularization using color
Doppler mapping. Parameters such as tumor volume
and the degree of fetal hemodynamic impairment are
determined, which are important for the prognosis.
Tumors with dimensions of more than 5 cm in diameter
are associated with an increased risk of fetal heart failure
and hydrops. The ratio of tumor volume to fetal body
weight is often used, with values over 0.3 (30%) indicating
a high risk of perinatal complications. The ratio of tumor
length to fetal trunk length — more than 0.25 is associated
with the need for early surgical intervention [6].

Doppler ultrasound analysis allows assessment
of tumor vascularity; an increased peak systolic velocity
index of more than 30 cm/s and decreased resistance
(RI'<0.5) indicate active blood flow and a high risk of fetal
cardiac overload.

Magnetic resonance imaging (MRI) is considered
the gold standard for prenatal and postnatal diagnosis.
It provides high resolution, allows for clear delineation
of the tumor boundaries, its internal structure, interaction
with nervous structures, pelvic organs, and spine, and the
presence of intrapelvic or intraspinal components. Tumor
sizes in sacrococcygeal teratomas range from 2 cm
to over 15 cmin the largest dimension. Typical localization
on MRI is within 3-6 cm from the sacral vertebra to the
coccyx, sometimes the tumor extends intraspinally to
1-3 segments. The degree of compression of the urinary
tract and rectum is also assessed, where in the presence
of ureteral stenosis the lumen diameter decreases to
2—-3 mm (normal is 5 mm or more) [9, 14].

Computed tomography (CT) is less commonly
used due to radiation exposure, but may be useful for
visualizing bony structures and calcifications in the tumor.
X-rays of the spine and pelvis allow for assessment
of bony structures, especially the coccyx and sacrum,
which is important for planning surgical intervention.

During labor, a large tumor often complicates the
birth process. Cardiotocography is used to monitor the
fetal heart rate, which allows for early detection of signs
of hypoxia or heart failure. In case of complications,
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[03BOMSIE OUHUTM CTaH KiCTKOBUX CTPYKTYp, 0cob6nvBo
KyrnpuvKa i KpyxXOBOro BigAiny, IO BaXnMBO ANS MnaHy-
BaHHSA XipypriYHOro BTPyYaHHS.

Mig yac nonorie Benvka nNyxmnvHa 4acTo YCKMafHIoe
poposui npouec. Kapgiotokorpadis BUKOPUCTOBYETHCS
AN MOHITOPUHIY CEpLEeBOro putMmy nrofa, LWo Aae 3mMory
BYaCHO BUSIBUTY O3HaKM rinokcii abo cepueBoi HegocTaT-
HOCTI. Y BMNaaKy ycknagHeHb, Taknx sk pO3puB NyXIMHU
abo KkpoBOTeva, MPOBOASATbL EKCTPEHi peaHimaLinHi
3axoa4n HOBOHapPO4KeHoro [25].

[NocTHaTanbHa AjiarHOCTMKa BKIHOYaE KIiHIYHWUIA orns,
nabopaTopHi TECTV Ta iIHCTPYMEHTarbHi METOAN. YNTpasBy-
KOBE [JOCMIPKEHHSA OpraHiB Marnoro Tasa i YepeBHOI MOPOX-
HVHW € MepLMM KPOKOM Y Bi3dyanisauii nyxmnvHu, [03BO-
NS4 OUIHUTK Ti pO3MIpKU, CTPYKTYpPY, BacKynsipusaito
i BNAMB Ha cycigHi opraHn. MPT 3anuwwaeTbca HankpaLmm
METOLOM OLHKM MUOMHM iHBa3ii NyxXnuHW, CTaHy XpebTa,
HEpPBOBMX CTPYKTYP i M'AKMX TKaHWH. [pu HeobXigHOCTi
npoeoaaTk KT Ta peHTtreHorpadito [1, 22].

OTxe, [iarHOCTUYHMIA NPOTOKON KPUXKOBO-KYNMPUKOBUX
TepaToM Yy JAiTen Bkovae nabopaTopHe BM3HAYEHHSI
piBHst APl i3 ypaxyBaHHSIM HOpMaribHUX BiKOBUX MOKas-
HUKIB, MpeHaTanbHe KOMMEKCHEe YNbTpa3ByKoBe OOCHIi-
[KEHHS i3 [JONnnepoMeTpietd, MarHiTHO-Pe30HAHCHY
Tomorpadito K 30M0TUI CTaHA4ApPT Bidyanisauii, a Takox
3a notpebu KT i peHTtreHorpadito. Bei Ui meToam oo3eo-
NATb He nuwe NigTBEpAUTU AiarHo3, a W BU3HAYUTU
XapakTep, 06csr i CTyniHb BNNUBY MyXMWHW, LLO € KIOYeM
[0 ycnilwHoro nikyBaHHse i peabinitauii giten [1, 9].

AudbepeHuiiiHa AiarHocTuka

KPUXXOBO-KYNPUKOBUX TEPATOM Y AiTen

OudbepeHuinHa pgiarHoctuka KKT € HagssuyamHo
Ba>XXINMBOIO CKIaJ0BOK KOMMMEKCHOTO KIiHIYHOTO Miaxoay,
OCKiNbKM KayaanbHa AinsiHka nnoga i HOBOHAPOMXKEHOTO
MOXe ypaxaTuCs LUMPOKUM CMEKTPOM HOBOYTBOPEHb
i aHOManin po3BUTKY, KOXHa 3 SKUX BUMarae iHaMBIOY-
anbHOro nigxofdy A0 NiKyBaHHS i Mae BiAMIHHWUIA NPOrHO3.
Mpw BCTaHOBNEHHI AiarHo3y HeobxiaHO BpaxoByBaTK Taki
OCHOBHIi MaTONOriYHi CTaHU, 9K MEHiHrouene i mienowve-
HiHrouene, KynpuvKkoBuiA XoHApowm, dibpoma, Aynnika-
Typa NpsIMOi KULLKW, AEPMOILHI KiCTM, MraHTCbKa remaH-
rioma, ninoma KynpukoBOI AiNSHKW, NyXNIMHW HEPBOBOIO
rpebeHsi, a TakoX 3MOSIKICHI MyXMMHW, BKITKOYHO 3 HENPOO-
nacTomMoto Ta pabgomiocapkoMoto.

MeHiHrouene Ta MienioMeHiHrouene — Le BPOMKEeHi
nedeKkTn HeBpanbHOi TPyOKM, LIO CynpOBOMXKYHOTHCH
hopmyBaHHSIM KiICTO3HMX YTBOPEHb Y AiNsHLi Kynpuka abo
KPW>XXOBOTO BiAAINY, SKi HA BiAMIHY Bif TEpAaTOMM HE MICTATb
NMOPUMNOTEHTHUX eMOPIOHANBHMX TKAHWH. YNbTpa3ByKoBe
Ta MarHiTHO-pe30HaHCHe JOCNIOKEHHS [O3BONSTL YiTKO
ioeHTUIKyBaTV CTPYKTYPU, LLO BUXOAATH i3 CIMHHOMO3-
KOBOrO KaHasny, BiACYTHICTb M’SKOTKAHWHHWX ENEMEHTIB,
XapakTepHUX Ans TepatoMu, i HasBHICTb uepebpocni-
HanbHOI PiOVHMW, WO NiOTBEPMKYE AiarHo3 MeHiHrouerne.
Kpim TOro, npu mienomeHiHrouene BUABNAOTLCA AedeKTU
CMMHHOTO MO3KY Ta HEPBOBMX KOPIHLIB, L0 MaloTb Xapak-
TEepHi HEBPOSOriYyHi NPosiBM, Ha BIAMIHY Bi4 nepeBa)HO
[obposikicHoro nepebiry Tepatom [26].

[epmoigHi KiCTW, IO YTBOPKOKOTLCH i3 3anULLKOBUX
embpioHanbHWX TKaHWH, iHOAI MatloTb nodibHe posTaluy-
BaHHSA i MOXyTb OyTu AudepeHuinoBaHi 3 TepaToMOoto
3a ricTonoriyHoo OyaoBOK, OCKINbKM MICTATb  nuLle

such as tumor rupture or bleeding, emergency neonatal
resuscitation measures are performed [25].

Postnatal diagnosis includes clinical examination,
laboratory tests and instrumental methods. Ultrasound
examination of the pelvic and abdominal organs is the first
step in visualization of the tumor, allowing to assess its
size, structure, vascularization and impact on neighboring
organs. MRI remains the best method for assessing
the depth of tumor invasion, the condition of the spine,
nervous structures and soft tissues. If necessary, CT and
radiography are performed [1, 22].

Therefore, the diagnostic protocol for sacrococcygeal
teratomas in children includes laboratory determination
of AFP levels taking into account normal age indicators,
prenatal comprehensive ultrasound examination with
Doppler, magnetic resonance imaging as the gold
standard of visualization, and, if necessary, CT and
radiography. All these methods allow not only to confirm
the diagnosis, but also to determine the nature, volume
and degree of tumor impact, which is the key to successful
treatment and rehabilitation of children [1, 9].

Differential diagnosis
of sacrococcygeal teratomas in children

Differential diagnosis of CCT is an extremely
important component of a comprehensive clinical
approach, since the caudal region of the fetus and
newborn can be affected by a wide range of neoplasms
and developmental anomalies, each of which requires
an individual approach to treatment and has an excellent
prognosis. When establishing a diagnosis, it is necessary
to take into account such basic pathological conditions
as meningocele and myelomeningocele, coccygeal
chondroma, fibroma, rectal duplication, dermoid cysts,
giant hemangioma, coccygeal lipoma, neural crest
tumors, and malignant tumors, including neuroblastoma
and rhabdomyosarcoma.

Meningocele and myelomeningocele are congenital
neural tube defects characterized by the formation
of cystic masses in the coccyx or sacrum that, unlike
teratoma, do not contain pluripotent embryonic tissue.
Ultrasound and magnetic resonance imaging clearly
identify structures emerging from the spinal canal, the
absence of soft tissue elements characteristic of teratoma,
and the presence of cerebrospinal fluid, which confirms the
diagnosis of meningocele. In addition, myelomeningocele
is characterized by defects of the spinal cord and nerve roots
with characteristic neurological manifestations, in contrast
to the predominantly benign course of teratoma [26].

Dermoid cysts, which arise from residual embryonic
tissue, sometimes have a similar location and can
be differentiated from teratoma by histological structure,
as they contain only tissues of ectodermal origin, including
hair, skin, and sebaceous glands, without other germ
layers. Ultrasound and MRI can reveal a homogeneous,

Bunagok i3 npakTukum 629

A case from practice



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepia Megnumna. 2025. T. 33 Ne 4(55). C. 618-641
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(4(55)):618-641

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

TKAHWHW  €KTOAEPMAaribHOro  MOXOMKEHHs,  30Kpema
BOJIOCCS, LLUKIpY Ta canbHi 3anosu, 6e3 iHLLnX 3apoaKoBmX
nucTkiB. YnbrpassykoBe pochnimpkeHHs Tta MPT posBso-
NATb BUSIBUTU OfHOpigHe, AoOpe BiAMexoBaHe YTBO-
peHHs 6e3 CKNnagHWX TKaHUHHUX KOMIMOHEHTIB, Xapak-
TEPHUX ONng TepaTom.

iraHTCbKi remaHriomMm i NinomMy MOXyTb MaTtu MacvBHe
po3TallyBaHHS B KaydanbHin AinsHui | KNiHiYHO HaragyBaTtu
TepaTomy, NpoTe X KPOBOMOCTa4aHHs, BU3HaYeHe 3a J0mMo-
Moroto gonnneporpadii, Mae cneumiyHi XxapakTepUCTUKK:
reMaHrioMy JEeMOHCTPYIOTb BUCOKWUIA KPOBOTIK i3 MOMITHOO
CYOVIHHOIO Mepexeto, ToAi SK NiNOMU — riNOexXoreHHi yTBo-
peHHs 6e3 3HayHoi Backynsipusauii. [ictonoriyHe pocni-
[PKEHHSs1 € BUpILLanbHUM NS NiATBEPKEHHS OiarHo3y.

Helpobnactoma Ta pabaomiocapkoma € 3rosikiCHUMMW
NyXnMHaMn OUTSYOro BiKy, SIKi TaKOX MOXYTb JlOKanisy-
BaTUCA B KayganbHi gingHui. Henpobnactoma 3assudain
BMHUKaE B NapaBepTebpanbHuX AinsHkax, Mae arpecMBHUN
KMiHIYHWIA Nepebir, a Ha BidyanisauinHnux MeTogax BUSIBNS-
€TbCS SIK TETEPOreHHe YTBOPEHHSI 3 HasIBHICTIO Kanbumdi-
Kauin, wo BigpisHse i Big Tepatomu. Pabmomiocapkoma
XapaKTepu3yeTbCH LUBUAKAM POCTOM i YaCTUM iHBa3MBHVM
MOLUMPEHHAM, a TaKOX MiABULLEHHAM CneundiYHNX OHKO-
MapkepiB, BIACYTHIX y Tepatomax. Ona umx nyxnuH Tvno-
BMMM € BinblL paHHi NposiBu 60, BUPaXKEHI HEBPOIONiYHI
nediumTi Ta 3aranbHUN IHTOKCHMKALUIMHWIA cuHapoMm [25].

OynnikaTypa nNpsiMOl KULLKW | KYNPUKOBUIN XOHAPOM
3yCTpivaloTbCs pigLle i MatoTb YiTKO BigMEXOBaHI 03HaKM
npu iHCTPYMEHTanbHWUX AOCHIMKEHHSAX, SKi JO3BOMNSIOTb
andepeHuitoBatn ix Big Tepatomn. OcobnueBo BaXKNMBO
BMKIIOYATW HasiBHICTb aHaTOMiYHMX aHoMani Tasa,
WO MOXYTb CYMNpoOBOOXyBaTWM TepaToMy abo imiTyBaTtu
i cuMATOMaTUKY.

Takum 4uHOM, AudoepeHuiiHa AiarHOCTUKa KpUKOo-
BO-KYMPUKOBUX TEPATOM BMMAarae KOMMIIEKCHOro nmigxoay,
LLIO BKIIOYAE KMiHIYHMI ornsaa, nabopaTopHe BU3HaYeHHS
OHKOMAapKepiB, a TaKOoX MpeHaTanbHi i nocTHaTanbHi
BidyanisauinHi metogu 3 akueHToM Ha MPT. Tinbku noea-
HaHHSA LUMX METOAIB O03BOMSE BiAPI3HUTU TepaTomy Bif
iHWMX HOBOYTBOPEHb | aHomarnini, Lo nokanisytTbecs
B KaydarnbHii AinsHui, Ta cdopmyBaTV afeKkBaTHUIN NnaH
NiKyBaHHA 3 ypaxyBaHHSAM MPOrHO3Yy KOXHOMO OKPEMOro
3axBOptoBaHHs [21].

AiKyBAHH$I KPUXKOBO-KYNPHUKOBUX

TepaTom y Aiteu

JlikyBaHHS KpUXKOBO-KYNMPUKOBUX TepaToM Yy nLiTen
€ KOMMIEKCHUM i BUMAarae peTenbHOro MynbTUAMCLN-
nniHapHOro nigxody, SIKUA OXOMMKE npemeaunkaLito,
KOHCEpBAaTMBHY Tepanito y MEeBHUX BuUMagkax, paau-
KanbHe XipypriyHe BTpyYaHHs i3 geTanbHUM nonepeaHiv
niaHyBaHHAM, a TakoX noganblUnii nicrnsonepauiiHumn
Harnsg i3 perynsapHUM KOHTPOieM OHKOMapKepiB i iHCTpy-
MEHTarnbHOI AiarHoCTMKOK. EMeKTUBHICTL nikyBaHHS
3anexuTb Bif NpaBuibHOrO Niabopy TakTUKK, LLO BU3Ha-
YaETbCH PO3MipamMn NyXAWHK, T FICTONOMYHUM TUMOM,
HasIBHICTIO iHTpacniHanbHUX abo iHTpaTa3oBUX KOMMO-
HEHTIB, BIKOM AWTUHM Ta cTaHOM ii 3gopoB’s [5, 12].

Mpemegukauia € HeobXigHUM eTanom nepen onepa-
Lieto, cnpssMoBaHUM Ha cTabinisauito yHKLUiOHanbHOro
CTaHy nauieHTa i MiHimi3aLilo onepauinHux pusmkis. BoHa
MOYMHAETLCS 3 KOMMSIEKCHOIO KIHIYHOrO OOCTEXEHHS,
LLIO BKIIKOYAE OLHKY reMoguHaMikv, OuxanbHoOT dyHKLUIT,

well-demarcated mass without the complex tissue
components characteristic of teratomas.

Giant hemangiomas and lipomas may be massive
in the caudal region and clinically resemble teratoma, but
their blood supply, determined by Doppler, has specific
characteristics: hemangiomas demonstrate high blood
flow with a prominent vascular network, while lipomas are
hypoechoic masses without significant vascularization.
Histological examination is crucial to confirm the diagnosis.

Neuroblastoma and rhabdomyosarcoma are
malignant tumors of childhood that can also be localized
in the caudal region. Neuroblastoma usually arises in the
paravertebral areas, has an aggressive clinical course,
and on imaging methods appears as a heterogeneous
mass with the presence of calcifications, which
distinguishes it from teratoma. Rhabdomyosarcoma
is characterized by rapid growth and frequent invasive
spread, as well as an increase in specific tumor markers
that are absent in teratomas. These tumors are typical for
earlier manifestations of pain, pronounced neurological
deficits, and a general intoxication syndrome [25].

Rectal duplication and coccygeal chondroma are less
common and have distinct features on imaging studies
that differentiate them from teratoma. It is especially
important to rule out pelvic anatomical abnormalities that
may accompany teratoma or mimic its symptoms.

Thus, the differential diagnosis of sacrococcygeal
teratomas requires a comprehensive approach that
includes clinical examination, laboratory determination
of tumor markers, as well as prenatal and postnatal imaging
methods with an emphasis on MRI. Only a combination
of these methods allows us to distinguish teratoma from
other neoplasms and anomalies localized in the caudal
region and to form an adequate treatment plan taking into
account the prognosis of each individual disease [21].

Treatment of sacrococcygeal
teratomas in children

Treatment of sacrococcygeal teratomas in children
is complex and requires a careful multidisciplinary
approach, which includes premedication, conservative
therapy in certain cases, radical surgery with detailed
preliminary planning, as well as further postoperative
surveillance with regular monitoring of tumor markers and
instrumental diagnostics. The effectiveness of treatment
depends on the correct selection of tactics, which
is determined by the size of the tumor, its histological type,
the presence of intraspinal or intrapelvic components, the
child’s age and health status [5, 12].

Premedication is a necessary step before surgery,
aimed at stabilizing the patient’s functional status and
minimizing surgical risks. It begins with a comprehensive
clinical examination, including assessment
of hemodynamics, respiratory function, hemoglobin
level, and blood coagulation system parameters.
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piBHA reMornobiHy Ta MOKasHWKIB CUCTEMMW 3ropTaHHS
KpoBi. BaxnmBo kopuryBaTu aHemito, MigTpMMYyUn
remorno6iH Ha piBHi 100-120 r/n, wo6 3abe3neunTn
[OCTaTHIN KUCHEBUI TPAHCMNOPT i YHWUKHYTU nicndone-
pauiiHnx ycknagHeHb [7]. OcobnuBy yBary npuainsioTb
cTabinizauii cepueBoi YHKLIi y AiTen i3 3Ha4HOK BaCKy-
nspusadieto NyXnnHuy, Wo MOXe Npu3BoauTY 4O cepLeBoi
HegocTaTHOCTI. [Insi uboro npusHayawTb OiypeTuku,
30kpema cypocemig y pgosax 1-2 mr/kr/noby, iHOTpOmnHi
npenapatu, Taki sk JoOyTaMiH, SKWO Le HeobXxigHo,
a TakoXx 3acobu, Lo MOKpaLLyTb MiKpOUMpPKynsLio [6,
13]. MNpwn HaABHOCTI 03HaK iHdEKL|iT| NPOBOAATL eMMIPUYHY
aHTMBioTMKOTEpPanito 3 BUKOPUCTaHHAM LiedhanocnopuHis
TPETLOrO MOKOMIHHA abo kapbaneHemiB, 3 HaACTYMHOK
KOpekLjielo 3a pesynbratamu 6HaktepionoriyHoro Aocni-
DKeHHsi. [lopylieHHs Koarynsauii  yCcyBalTb  LUMSAXOM
NnepennBaHHs CBiKO3aMOPOXEHOI nnasMmu, TpoMOOLMTIB
abo KoHLeHTpaTy haKkTopiB 3ropTaHHA KPOBI.

KoHcepBaTuBHe nikyBaHHS mMoxe OyTu 3acTocoBaHe
y AiTen i3 nyxnuHamum manoro po3Mmipy, WO He nepesu-
LWYTb 3 CM Y MakcumarnbHOMY AiameTpi, i FiICTONOriYHNM
BMCHOBKOM, LLO CBIig4MTb MpO 3piny AoOposikicHy Tepa-
TOMY, @ TaKOX BiACYTHICTIO KMiHIYHMX NPOSIBIB KOMMpPECii
opraHiB mManoro Tasa. B Takux Bunagkax AitM 3Haxo-
OATbCA N4 CYBOPUM AMHAMIYHUM  CMOCTEPEXEHHSIM,
WO BKIOYMAE peryrnsipHe YnbTpasBYKOBE OOCTEXEHHS
Ta nabopaTopHU KOHTPOmNb piBHA anbda-deTonpo-
TEiHy KOXHi oaunH-OABa Micsaui. 3adikcoBaHe 3pOCTaHHs
nyxnvHu abo nosiBa CUMMTOMIB KOMMPECIi € MOKa3aHHAM
[0 onepaTMBHOMO nNikyBaHHSA. 3aCTOCyBaHHS KOHCep-
BaTMBHOrO nigxody obOMmexeHe, OCKinbkM BinbLlWicTb
KPUXXOBO-KYNPUKOBUX TEepaTOM BMMaratTb XipypriyHOro
BUOANEHHS 4epe3 pU3NK 3MOSIKICHOTO MepepoKeHHs,
LIBMAKOrO POCTY Ta ycknagHeHs [16, 17].

XipypriyHe niKkyBaHHSI € KIOYOBMM €Tanom Yy niky-
BaHHI KPVKOBO-KYNPUKOBKX TepaToMm y AiTen. BoHo cnps-
MOBaHe Ha MOBHE paauKarnbHe BWAANEHHA MNyXIMHU
i3 MakcMMarnbHOK KOHCepBaLi€l (YHKUI HepBOBOI
cuctemMu i TasoBux opraHie [18, 21, 23]. Bubip onepa-
LirHOT MeToaMknm 6GasyeTbcsl Ha kracudikauii Altman,
sika PO3NOAINs€e NyXAMHU Ha YOTUPU TUMU 3aNeXHO Bif
CMiBBiOHOLLEHHST X M03aTa3oBOi i BHYTPILUHBOTA30BOI
yactuH. Mpu Tunax | i |l nepeBaxkae 30BHIWIHA YacTuHa
NyXNYHKW, WO [03BOMSiE 3acToCcyBaTU OAHOMOMEHTHUN
kayganbHUA poctyn. [lig yac onepauii AWTUHY ykna-
[atoTb Yy MOSNOXKEHHS HA XXMBOTI abo Ha Ooui 3 NigHATUM
Ta3oM Ansi MOKPALLeHHs OOCTyny A0 AINSHKA Kynpuka
i HWXKHIX KpwxoBMX Xxpebuis. [poBoAATbL rOPM3OH-
TaneHWM abo pagianbHUA Po3pi3 LUKIPU OOBXMHOKW Bif
LWeCTNn OO OEeCATM CaHTMMETPIB 3anexHo Big po3MipiB
nyxnuHu [1]. Micna nocnigoBHOro po3sLlapyBaHHS LLKIpK,
nigWKipHOT KNiTKOBUHM Ta dacuin BiadyBaeTbcs MOOi-
nizauis nNyxnvHW 3 peTenbHUM BiJOKPEMITEHHAM Bif
HaBKOMWLUHIX TKaHWH, 0COBnMMBO B MicUsX, A€ NyXfvHa
WiNbHO Npunsarae A0 HepBOBUX MyYKiB i CyAuH. Kynpuk
060B’SI3KOBO PE3EKTYETLCS Y MEXax 340POBOI TKAHUHM,
WO CyTTEBO 3HWXYE MMOBIPHICTL peumamsy. emocTas
[OCAraeTbCsl 3a AOMOMOrO Koarynsuii, niryBaHHst CyauH
Ta npu HeobxigHoCTi — TpaHcdysii kposi. Mo 3aBep-
LEHHI0 BMUAANEHHS MyXNMHW paHa YLWMBAETbCA MOLla-
POBO, i3 BCTAHOBMEHHAM ApeHaxy AN npodinakTuku
CKYM4YeHHS pianHu i Kposi [2].

It is important to correct anemia by maintaining
hemoglobin at 100-120 g/l to ensure adequate oxygen
transport and avoid postoperative complications [7].
Special attention is paid to stabilizing cardiac function
in children with significant tumor vascularization, which
can lead to heart failure. For this, diuretics are prescribed,
in particular furosemide at doses of 1-2 mg/kg/day,
inotropic drugs such as dobutamine, if necessary, and
agents that improve microcirculation [6, 13]. If there
are signs of infection, empirical antibiotic therapy
is carried out using third-generation cephalosporins
or carbapenems, with subsequent correction based
on the results of bacteriological examination. Coagulation
disorders are eliminated by transfusion of fresh frozen
plasma, platelets, or coagulation factor concentrate.

Conservative treatment can be used in children with
small tumors, not exceeding 3 cm in maximum diameter,
and a histological conclusion indicating a mature benign
teratoma, as well as the absence of clinical manifestations
of pelvic compression. In such cases, children are under
strict dynamic observation, which includes regular
ultrasound examination and laboratory control of the
level of alpha-fetoprotein every one to two months.
Recorded tumor growth or the appearance of symptoms
of compression is an indication for surgical treatment.
The use of a conservative approach is limited, since most
sacrococcygeal teratomas require surgical removal due
to the risk of malignant degeneration, rapid growth and
complications [16, 17].

Surgical treatment is a key stage in the treatment
of sacrococcygeal teratomas in children. It is aimed
at complete radical removal of the tumor with maximum
preservation of the functions of the nervous system
and pelvic organs [18, 21, 23]. The choice of surgical
technique is based on the Altman classification, which
divides tumors into four types depending on the ratio
of their extrapelvic and intrapelvic parts. In types | and I,
the external part of the tumor predominates, which allows
for a single-stage caudal approach. During surgery, the
child is placed in a prone or lateral position with the
pelvis elevated to improve access to the coccyx and
lower sacral vertebrae. A horizontal or radial skin incision
is made, ranging from six to ten centimeters in length,
depending on the size of the tumor [1]. After successive
delamination of the skin, subcutaneous tissue and fascia,
the tumor is mobilized with careful separation from the
surrounding tissues, especially in places where the
tumor is tightly adjacent to nerve bundles and vessels.
The coccyx is necessarily resected within healthy tissue,
which significantly reduces the likelihood of recurrence.
Hemostasis is achieved by coagulation, ligation of vessels
and, if necessary, blood transfusion. After the tumor
is removed, the wound is sutured in layers, with drainage
installed to prevent fluid and blood accumulation [2].

For types lll and IV tumors with a significant intrapelvic
component, a combined surgical approach is used. The
first stage consists of a laparotomy through a midline
lower abdominal incision, which allows mobilization of the
bladder, rectum, vascular bundles and demarcation
of the tumor from the pelvic organs. This allows for
a clear definition of the resection margins, reduces the
risk of injury to surrounding structures and facilitates
subsequent tumor removal [4, 5]. The second stage
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Ona nyxnud tunis 11 IV, gki MaloTb 3Ha4YHWUIN BHYTPILL-
HbOTa30BUA KOMIMOHEHT, 3aCTOCOBYETLCS KOMOiIHOBaHWM
xipypriyvHui nigxig. lMepwwin etan nondrae B nanapo-
TOMIi Yepe3 cepeauHHUA HWXKHIM abgoMiHanbHUA pos3pis,
Lo [03BONSE MOBINi3yBaTU CEYOBUI MiXyp, MPSIMY KULLIKY,
CYOMHHI NyYKM | po3MexyBaTh NyxXJNIMHY 3 opraHamu Tasa.
Lle nae 3mory YiTKO BM3HAUMTKM MeXi pe3ekuii, 3MeHLWNTI
pY3VK TPaBMYBaHHS! HABKOJMLLHIX CTPYKTYP Ta MOnerumnTu
noganblue BuaaneHHs nyxnuuau [4, 5]. Opyrun etan —
KaydanbHWIi 4OCTYr, 3a aHarnorieto 3 onepawieto onsa Tmnis
Iill, mig Yac skoro BMOANSETbCA 30BHILLHA YaCcTUHA MYXIMHA
Ta Kynpuk. Llem kombGiHoBaHWI nigxig Aae 3mMory Makcu-
MarnbHO paguKanbHO BUOANUTU MyXIUHY, arne B TON Xe Yac
CYNPOBOOXKYETLCA 3HAYHO IHBA3UBHICTIO Ta NOOOBXEHUM
nicrnsionepadinHimM nepiogom BigHoBneHHs [9].

Y BMNagkax HasiBHOCTI iHTpacniHanbHMX abo iHTpagy-
panbHMX KOMMOHEHTIB MyXJIMHW, XapaKTEPHUX ONns TuMis
Il i IV, 3acTocoByeTbCst HevpoxipypridHui nigxig. Maui-
€HTa yKragarTb Ha XMBIT, Nig 3aranbHUM HApKO30M BUKO-
HYOTb NTaMiHEKTOMItO 3aAHiX Ayr KpukoBoro Bigainy. Micns
BiIKPUTTSA CMMHHOMO3KOBOIO KaHany 34iCHIOTb eKCTUp-
nawjto iHTpagypanbHOi YaCTMHW MyXIIMHA 3 MakCUMaribHO
KOHCepBaLi€l0 CMMHHOrO MO3Ky Ta HEPBOBUX KOPIHLIB,
WO 3MEHLUYE PU3UK MicrnsonepalinHuX HEeBPOMOTiYHNX
YCKNafHeHb, TakMx sK napesn abo nopyLlueHHst yHKUT
TasoBux opraHiB [6, 21]. lMicna 3aBepLueHHA HEeNpoxXipyp-
riYHOro etany BMKOHYIOTb BUAANEHHS 30BHILLHBOT YaCTUHN
NyxnnHU Yepe3 KaydanbHuin goctyn. Llen kombGiHoBaHMi
HEMpOXIPYPriYHWIA | AUTAYO-XIPYPriYHWIA Nigxig nokpailye
36epexxeHHss HeMPOYHKLT Ta AKICTb XUTTA nauieHTiB [9].

Ona peskvx BunNagkiB i3 BENVKUMU  NyxnvHamMu
i BUCOKOK BacKynsipusalieto nepern onepauiero npoBo-
OVTbCSt MONepenHs eHAoBacKynsipHa embonisauis cyauH
nyxnuHu. Lis npouepypa crnpsMoBaHa Ha 3MEHLUEHHS
KPOBOBTpaTK Mif 4ac XipypriYyHOro BTPyYaHHHA i BMKOHY-
€TbCA B CreLiani3aoBaHuX LEHTpax i3 3anyyeHHs M iHTep-
BEHUiHUX pagionorie. NonepegHs embonisauisa cyguH
3HaAYHO NOKpallye iHTpaonepauinHui reMocTas, 3HUXYeE
pU3UK reMoaMHaMIYHUX YCKNagHeHb Ta HeoOXiaHiCTb
TpaHcdysin kposi [8, 26, 27].

MicnsaonepauinHe BegeHHs NauieHTiB BKIOYAE iHTEH-
CVBHWI MOHITOPWHTI reMOANHaMIK1 Ta AnxanbHOi PYHKLT,
npoinakTuky  iHPeKUiiHMX  ycknagHeHb, KOHTPOIb
60MbOBOro CUHAPOMY, MIATPUMKY BOLHO-EMEKTPONITHOrO
6anaHcy. Ocobnuey yBary nNpuAINATb PeErynspHomy
BM3HAYEHHIO pPIiBHA anbga-geTonpoTeiHy KOXHI  Tpu
MiCALLi MPOTSIrOM MEPLLOro POKY, L0 A03BOSISE CBOEYACHO
BUSIBNATU MOXNUBI peunansu nyxnuHu [23, 24]. Bisya-
nisauinHi metogu, 3okpema MarHiTHO-pe3oHaHCHa TOMO-
rpachis Ta ynbTpasBykoBe AOCHIMKEHHS, NPOBOASITHCS
yepes 3, 6 i 12 micauis nicns onepadii, a noTiMm nepio-
OWYHO Y HACTYMHi POKK, 3 ypaxyBaHHSIM KniHIYHOT cuTyauii
[3]. PeunamnBm, sk npaBuIio, BUHUKaKOTb Y NepLUi ABa POKU
nicns onepaTMBHOIO MiKyBaHHS, TOMY CaMe Yy Lel nepiog
peKkoMeHO0BaHNN HanbinbLL peTenbHUA KOHTPOnb.

OnTumanbHUM TepMiH Ans NPOBEAEHHSA XipypriYHOro
BTPYYaHHS — NepLui ABa MiCAL XUTTS HOBOHAPOOXKEHOIO,
O MOB'AA3aHO 3 KpaLUOK pereHepaTUBHOK 3OaTHICTIO
TKaHWH i 3HWKEHHAM pU3WKY nicrisionepauinHmx ycknag-
HeHb [21]. Takun nigxig cnpusae NOKpaLLeHHIO 9K OHKOMO-
MYHUX, TaK i PYHKLIOHANBHWUX pe3ynbTaTiB NikyBaHHS.

[MepeBaramn 0 4HOMOMEHTHOT onepauii Npy NyxnmMHax
TvniB | i Il € MeHwa TpaBmaTM3auisi, CKOPOYEHHSA Yacy

is a caudal approach, similar to the operation for types
| and II, during which the outer part of the tumor and the
coccyx are removed. This combined approach allows for
the most radical removal of the tumor, but at the same
time is accompanied by significant invasiveness and
a prolonged postoperative recovery period [9].

In cases of intraspinal or intradural tumor components,
typical of types Il and |V, a neurosurgical approach
is used. The patient is placed on the stomach, and
a posterior sacral arch laminectomy is performed under
general anesthesia. After opening the spinal canal,
the intradural portion of the tumor is extirpated with
maximum preservation of the spinal cord and nerve roots,
which reduces the risk of postoperative neurological
complications, such as paresis or pelvic organ
dysfunction [6, 21]. After completing the neurosurgical
stage, the outer portion of the tumor is removed through
the caudal approach. This combined neurosurgical and
pediatric surgical approach improves the preservation
of neurofunction and the quality of life of patients [9].

For some cases with large tumors and high
vascularization, prior endovascular embolization of tumor
vessels is performed before surgery. This procedure
is aimed at reducing blood loss during surgery and
is performed in specialized centers with the involvement
of interventional radiologists. Prior vascular embolization
significantly improves intraoperative hemostasis, reduces
the risk of hemodynamic complications and the need for
blood transfusions [8, 26, 27].

Postoperative management of patients includes
intensive monitoring of hemodynamics and respiratory
function, prevention of infectious complications, pain
control, and maintenance of water and electrolyte balance.
Particular attention is paid to regular determination
of alpha-fetoprotein levels every three months during the
first year, which allows for timely detection of possible tumor
recurrences [23, 24]. Imaging methods, including magnetic
resonance imaging and ultrasound, are performed 3,
6, and 12 months after surgery, and then periodically
in subsequent years, taking into account the clinical
situation [3]. Recurrences, as a rule, occur in the first two
years after surgical treatment, therefore, it is during this
period that the most careful monitoring is recommended.

The optimal time for surgical intervention is the first
two months of a newborn’s life, which is associated
with better tissue regenerative capacity and a reduced
risk of postoperative complications [21]. This approach
contributes to improving both oncological and functional
treatment outcomes.

The advantages of single-stage surgery for types
| and Il tumors are less trauma, shorter anesthesia
time, less blood loss, and faster recovery of the child.
The combined approach allows for radical removal
of tumors with a large intrapelvic component, but
is accompanied by greater invasiveness, longer hospital
stay, and an increased risk of infectious and functional
complications. The neurosurgical stage for intraspinal
tumors is critically important for preserving nerve function,
but significantly complicates surgical intervention and
requires a highly skilled surgical team [6]. Integration
of modern technologies, such as intraoperative
neuromonitoring, preliminary endovascular embolization,
and multidisciplinary planning, increases the effectiveness
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Hapko3y, MeHLla KpOBOBTpaTa i LWBMALEe BiAHOBMEHHS
OnTuHU. KomGiHOBaHWIA JOCTyn Oae MOXNMBICTb paau-
KanbHOro BUAANEHHS NMyXIWH i3 BENMUKMM BHYTPILLHbOTa-
30BMM KOMMOHEHTOM, MPOTE CYNPOBOAXKYETHCSA BinbLUOK
iHBa3MBHICTIO, TpMBaniwmmMm nepebyBaHHAM y cTauioHapi
Ta NiABULLEHUM PU3MKOM IHIEKLINHMX | (DYHKLIOHaNbHMX
ycknagHeHb. HenpoxipypriyHin etan npu  iHTpacni-
HanbHUX MyXNMHAX € KPUTUYHO Baxnueum Ans 306epe-
XKEHHS1 HepBOBOI (OYHKLUil, OAHaK 3HAYHO YCKMNagHE
XipypriyHe BTpyYaHHs i notpebye BMCOKOI KBanidikauii
XipypriyHoi 6puragm [6]. IHTerpauis cy4acHux TEXHOMOTIN,
TakMX $K iHTpaonepauinHUn HENPOMOHITOPWHN, none-
penHs eHgoBackynspHa embonisauis i MynsTuancumnii-
HapHe nnaHyBaHHS, NiABULLYE eDEKTUBHICTb NiKyBaHHS,
3HWXKYE PU3MKWM | MOKpallye [AOBrOCTPOKOBWIA MPOrHO3
y OiTen i3 KpMKOBO-KYNPUKOBUMU TepaTtoMamu [25].

YCKAQAHEHHS KPUXKOBO-KYNPUKOBUX

TEepPATOM Y AiTEN: 3araAbHA XApPAKTEPUCTUKA,

iHTpaonepauiiiiHi Ta nicasonepawinHi

YCKAGQAHEHHS Td iX eTioAoris

KpmkoBO-KynpuKOBi  TepaToMu, MONpu  JOCATHEHHSA
Cy4acHOi OuTSYOi  Xipyprii Ta MynsTMAUCLMNNIHAPHOTO
nigxogy OO TiKyBaHHS, 3anuvLLAlOTbCA MNATosOriet, fka
4acTo CYMNPOBOMXYETbCA 3HAYHUM  PU3UKOM  PO3BUTKY
YCKMNaJHEHb Ha Pi3HUX eTanax 3axBOPIOBaHHSI Ta MiKyBaHHS.
3aranbHa KinbKiCTb YCKMagHEeHb 3aneXxuTb Bid PoO3Mipy
NyXIWHW, i ricTonoriyHoT Oya0BW, HAsiBHOCTI iHTpacniHamnb-
HOrO KOMTMOHEHTa, a TaKOoX Bif, Yacy i sIKOCTi MPOBEOEHOro
nikyBaHHsA [3]. OCHOBHMMW YMHHMKaMW, WO MiABULLYHOTb
pY3NK yCKNaaHEeHb, € Ni3HE 3BEPHEHHSI MO MeAMYHY O0Mo-
MOry, 3Ha4yHa BacKynsapusauisi NyxmnuHu, il Benuki posmipu,
MOLLUMPEHHS Ha BHYTPILLHI CTPYKTYpW Ta3a i xpebTa, a Takox
HasIBHICTb 3Mn0siKiCHOI TpaHcdopmalii [2, 12].

IHTpaonepauiiHi ycknagHEeHHst Py BUAANEHHI KPYDKO-
BO-KYMPUKOBKX TepaTOM HandyacTilue noB’a3aHi 3 aHaTo-
MiYHOK CKMafHICTIO perioHy, BMPaXXeHOK BacKynsipusa-
Lieto NyxnuHW, agresisMu 4o CYCigHiX OpraHiB i HepBOBUX
cTpykTyp [7, 18]. OgHuM i3 HaNBINbLL CEPNO3HNX IHTpao-
nepauiiHux ycknagHeHb € MacuBHa KpOBOTEYa, LLIO MOXe
NpV3BOAMTU OO0 reMOAUHAMIYHOI HecTabinbHOCTI, Heob-
XiOHOCTi eKCTpeHOi TpaHCcdysii KPOBi i HaBiTb PO3BUTKY
Woky. MNpuyYnHOK LBbOro € Benuka KinbKiCTb CYAWH, SKi
XKMUBMSTb MYXIVHY, @ TAKOXX MOXIMBE PYWHYBaHHSI BEMNUKNX
BEHO3HMX CMMeTiHb Yy AinsHui Kpyxosoro Bigginy [19].
BTpaTta KOHTpOMIO 3a reMoCTa3oM YCKMaOHIETLCS TakoX
yepes CKMagHiCTb AOCTYNy A0 MMMOOKMX LwapiB MyXnvHU
i HeQoCTaTHIO Bidyanisauito cyauH nig yac onepadii. Kpim
TOro, MpU BEMUKUX MNyXMIMHaX 4YacTo CrocTepiraeTbest
TicHa agresia 40 HepBOBUX KOPIHLIB i CMHHOMO MO3KY,
LLIO CTBOPIOE PU3MK iX MOLUKOMKEHHSI Mig 4vac Mobini-
3auii nyxnuHm [13]. MNoLwwKoAXEHHA HEPBOBMX CTPYKTYpP
MOXe NpV3BOAWUTU [0 iHTpaonepauiiHiX MopyLleHb
dbyHKUiT Ta30BUX OpraHiB, BTpaTN PyXNMBOCTI KiHLBOK abo
PO3BMTKY NOpyLUeHb YyTnueocTi [6, 19].

IHWi iHTpaonepauinHi  yCKNagHEHHS  BKIHOYalOTb
BMMaZKoBy TpaBMy OpraHiB Maroro Ta3a, Takux
SIK CEYOBMI MiXyp, MpsiMa Kuwka abo BEnNuUKi CyauHwu,
L0 BeAe A0 A0LATKOBMX KPOBOTeEM, iHGbeKUin Ta Heobxia-
HOCTi po3LUMpeHHs obcary onepaTtMBHOro BTpyyaHHs [10,
17]. Li ycknagHeHHs 4acTo BUHMKaKOTb Yepes aHaTOMIiYHI
0COBMNMBOCTI Ta MOLUMPEHHST MYXMMHU, @ TaKOX Y 3B’A3KY

of treatment, reduces risks, and improves the long-term
prognosis of children with sacrococcygeal teratomas [25].

Complications of sacrococcygeal teratomas
in children: general characteristics,
infraoperative and postoperative
complications and their etiology.

Sacrococcygeal teratomas, despite the achievements
of modern pediatric surgery and a multidisciplinary
approach to treatment, remain a pathology that is often
accompanied by a significant risk of complications
at different stages of the disease and treatment. The total
number of complications depends on the size of the tumor,
its histological structure, the presence of an intraspinal
component, as well as the time and quality of the treatment
performed [3]. The main factors that increase the risk
of complications are late seeking medical care, significant
vascularization of the tumor, its large size, spread to the
internal structures of the pelvis and spine, and the presence
of malignant transformation [2, 12].

Intraoperative complications during the removal
of sacrococcygeal teratomas are most often associated
with the anatomical complexity of the region, pronounced
vascularization of the tumor, adhesions to neighboring
organs and nervous structures [7, 18]. One of the most
serious intraoperative complications is massive bleeding,
which can lead to hemodynamic instability, the need for
emergency blood transfusion and even the development
of shock. The reason for this is the large number
of vessels that feed the tumor, as well as the possible
destruction of large venous plexuses in the sacral region
[19]. Loss of control over hemostasis is also complicated
by the difficulty of access to the deep layers of the tumor
and insufficient visualization of the vessels during surgery.
In addition, large tumors often have tight adhesion to the
nerve roots and spinal cord, which creates a risk of their
damage during tumor mobilization [13]. Damage to nerve
structures can lead to intraoperative dysfunction of the
pelvic organs, loss of limb mobility, or the development
of sensory disturbances [6, 19].

Other intraoperative complications include accidental
trauma to pelvic organs such as the bladder, rectum,
or major vessels, leading to additional bleeding, infection,
and the need for surgical resection [10, 17]. These
complications often occur due to the anatomical features
and extent of the tumor, as well as the limited surgical
space in neonates and infants [4, 11].

Postoperative complications are multifactorial and
include purulent-septic processes, tumor recurrence,
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3 obmexeHnMm onepauiiHuM NpOCTOPOM Y HOBOHAapOA-
KEHUX Ta HemoBnAT [4, 11].

MicnaonepauinHi  ycknagHeHHs MalTb  MyMbTU-
akTOpHUIA  XapakTep | BKMOYaTb FHINHO-CENTUYHI
npouecu, peuvavMBM MNyXAVHKU, MOPYLUEHHSA 3aro€HHs
paHu, QYHKUiOHanbHI po3naan HepBOBOI CUCTEMMU
Ta opraHiB Tasa [3]. IH(eKuinHi yCKNagHeHHs BUHK-
KalTb 4epe3 3Ha4yHWuii oBCAr onepaTMBHOIO BTPYYaHHS
B OiNsHLI, WO CXWnbHa A0 3abpyoHEHHS, a TakoxX Yyepes
TpuBarne BCTAHOBMEHHSA ApeHaxiB i kateTepis. licnsone-
paLiiHi paHoBI iHGEKLii MOXYTb NporpecyBaTy 0o abcue-
OyBaHHSA, crnermoHyn abo cencucy, Wo 3Ha4yHO MoripLuye
MPOrHO3 naujieHTa i NnogoBxXye rocnitanisauito [9, 13, 18].
Pusnk iHEKUIMHOro ycKknagHeHHs MiABULLYETLCH Mpu
HefoCTaTHIN NpemeauKaLlii, HAABHOCTI CYNyTHIX iMyHoae-
GiLMTHMX cTaHiB abo nopyLUeHHi NnpaBun acenTuku [15].

Peunave nyxnvHu € 0OgHMM i3 HaCEepPNO3HILWNX nicns-
onepauinHmx ycknagHeHb i 3yctpidaetbcs B 10-20%
BMNaKiB, 3anexHo Big riCTONOMYHOrO TUMy i MOBHOTU
pesekuii. Bwucokun pusnk peuuauBy  MNOB’A3aHUN
i3 HEMOBHUM BUAAMNEHHAM MYXINHW, BIOCYTHICTIO pe3ekLuil
Kynpuka abo iHTpacniHanbHMM KOMMOHEHTOM, L0 3anu-
wuBcA. Hespini i 3nosikicHi TepatoMu OEMOHCTPYHOTb
BinbLUy CXMMBHICTb A0 PeLMAMBYBaHHS, HiX 3pini hopmu
[20, 28, 29]. KniHi4HO peumanBu MOXYTb MPOSBAATUCA
NMOBTOPHUM 3BiMNbLUEHHAM MNyXJIMHHOI Macu, GonLoBUM
CYHOPOMOM, MOPYLUEHHAMWN YHKLUIT Ta3oBUX OpraHis
i 3MiHaMu1 TabopaTopHUX MapKepiB.

MopylleHHA  3aroeHHs  nicnsionepauiiHoi  paHu,
30Kpema hOpMyBaHHS CBUILLIB i FpUK, MOB’A3aHi 3 BENMUKUM
onepauinHiM  AeeKTOM, HanpyXeHHSAM TKaHWH npu
YLWMBAHHI, @ TakoX MiCLEeBO iH(eKUien. YcKknagHeHHs
y BUMSAAi KicT i pybueBux 3MiH MOXyTb MPU3BOAUTU
[0 XPOHiYHOro 6onto i nopyLleHb pyxnmeocTi [15, 20].

PyHKUiOHaNbHI yCKNagHEHHS, WO BUHMKAKOTb Micna
onepadii, MalTb MEPEBAXKHO HENPOreHHi MexaHi3Mu.
[MOWKOMKEHHA HEepBOBUX CTPYKTYp nig 4ac pesekuil
Npu3BOAMTL [0 MOPYLUEHb KOHTPOMK CEYOBMMYCKaHHS,
nedekauii, po3BUTKy napesiB abo napecTesinnt y HUXKHIX
KiHUiBKaX, WO 3HAYHO MOripLUYE SAKICTb XUTTS NauieHTIB
[21]. HenpoxipypriyHnin nigoxig npy HasiBHOCTI iHTpacni-
HarnbHOrO KOMMOHEHTa NyXMNHW CNPSIMOBAHWIN Ha MiHiMi-
3aLil0 UMX yCKNagHEeHb, ane MOBHICTIO BUKMIOYNUTY iX HE
3aBXAN MOXITUBO.

TakMM 4YMHOM, YCKMAOHEHHSI KPWXKOBO-KYMPUKOBUX
TepatoM Yy Aiterr € 0GaratoakTopHUMK | NOB’A3aHi
SK i3 MPUpPOAOI0 MyXNWHM Ta il aHaTOMiYHVMM po3TaLly-
BaHHSAM, Tak i 3 0COBNMBOCTAMMW XipypriYHOro NikyBaHHS
Ta nicnsionepauiviHoro gornagy. PetenbHe nepeponepa-
LiiHe nnaHyBaHHS, 3aCTOCYBaHHSI Cy4acHUX XipypriyHnx
i HeMpoXipypriyHMx MeToauK, iHTpaonepauinHuiA Henpo-
MOHITOPUHI, a TakoX afekBaTHa npemeaukadia i nicns-
onepauiiHe BeAEHHSA CMpPUSIOTb  3HKEHHIO 4acToTu
i TSDKKOCTi yCKNafHeHb, MOKpaLlyloTb yHKUiOHaMNbHI
pesynsTaTty i NporHo3 naujieHTis [19].

MporHos y aiten

i3 KPMXKOBO-KYNPUKOBUMU TEPATOMAMMU

MporHo3 y AiTen i3 KpWKOBO-KYMPUKOBMMU TepaTto-
mMamu € 6aratoakTOpHUM i BUSHAYaETHLCA LLiNOK HU3KOH0
KNiHIkO-MOpponoriyHMx Ta  XipypriYyHnx napameTpis,
cepeq sKMX KI4oBY posb BigirpatoTb riCTOMOMYHWUIA TUM
NyXMWHK, CTagia AiarHOCTUKKM, CTYMiHb AUdEPEHLil0BaHHS

impaired wound healing, functional disorders of the nervous
system and pelvic organs [3]. Infectious complications arise
due to a significant volume of surgical intervention in an
area prone to contamination, as well as due to prolonged
installation of drains and catheters. Postoperative wound
infections can progress to abscess formation, phlegmon
or sepsis, which significantly worsens the patient’s prognosis
and prolongs hospitalization [9, 13, 18]. The risk of infectious
complications increases with insufficient premedication,
the presence of concomitant immunodeficiency states
or violation of the rules of asepsis [15].

Tumor recurrence is one of the most serious
postoperative complications and occurs in 10-20%
of cases, depending on the histological type and
completeness of resection. A high risk of recurrence
is associated with incomplete tumor removal, lack
of coccyx resection, or a residual intraspinal component.
Immature and malignant teratomas show a greater
tendency to relapse than mature forms [20, 28, 29].
Clinically, recurrences may manifest as a repeated
increase in tumor mass, pain, pelvic organ dysfunction,
and changes in laboratory markers.

Postoperative wound healing disorders, including
fistula and hernia formation, are associated with a large
surgical defect, tissue tension during suturing, and local
infection. Complications such as cysts and scarring can
lead to chronic pain and mobility impairment [15, 20].

Functional complications that occur after surgery
have mainly neurogenic mechanisms. Damage to nerve
structures during resection leads to impaired control
of urination, defecation, the development of paresis
or paresthesia in the lower extremities, which significantly
worsens the quality of life of patients [21]. The
neurosurgical approach in the presence of an intraspinal
component of the tumor is aimed at minimizing these
complications, but it is not always possible to completely
eliminate them.

Thus, complications of sacrococcygeal teratomas
in children are multifactorial and are associated with
both the nature of the tumor and its anatomical location,
as well as with the characteristics of surgical treatment
and postoperative care. Careful preoperative planning,
the use of modern surgical and neurosurgical techniques,
intraoperative neuromonitoring, as well as adequate
premedication and postoperative management contribute
to reducing the frequency and severity of complications,
improving functional outcomes and patient prognosis [19].

Prognosis in children

with sacrococcygeal teratomas
The prognosis in children with sacrococcygeal
teratomas is multifactorial and is determined by a number
of clinical, morphological and surgical parameters,
among which the key role is played by the histological
type of the tumor, the stage of diagnosis, the degree
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KMNiTMH, PO3MipU Ta Nnokarnisawis HOBOYTBOPEHHS, IHTPao-
nepauiviHi 3Haxigku, BiK AUTUHW Ha MOMEHT IiKyBaHHS,
MOBHOTa pe3eKLuii Ta HasfBHICTb abo BiACYTHICTb 3Mosi-
KiCHUX TpaHcdopmaLii. Hanbinbw cnpusTnMBuin NporHo3
MatoTb 3pini Tepatomu Altman |-l Tuny, BusiBneHi y nepui
TWKHI abo MicsLi XWUTTA OUTUMHU Ta pagukanbHO BuAaa-
neHi i3 MOBHOK pesekKuie Kynpuka, 6e3 o3Hak 3ros-
KICHOro NepepomXeHHs. Y Takux Bunagkax nm'satupivyHa
BWXUBaHICTb nepesBuwye 95-98%, a pusnk peunamsy
He nepesulye 5-10%, 3a yMOBM OOTPMMaHHS afekeaT-
HOro AMHaMIYHOro Harnsay i3 perynsapHUM MOHITOPUHIOM
piBHA  anbda-eronpoTeiHy, MarHiTHO-Pe30HaHCHO
ToMorpadieto abo ynbTpa3ByKOBUM ODCTEKEHHSIM.

BogHoyac y Bunagkax He3pinux abo 3nosikicHMX
TepaTtoMm, 0cobnuBo i3 iHTpaTasoBumM abo iHTpacni-
HanbHUM KOMMOHEHTOM, MPOrHO3 € MEHLL CNPUATIIUBUM.
MyxnuHn Altman [1-1V Tuny, ki nowwmptoloTbes Brnnbd Tasa
abo MalTb CMMHHOMO3KOBE 3allydeHHsl, 4acTo Cymnpo-
BOXKYIOTBCA CKNagHOCTAMM Mif Yac XipypriyHoro niky-
BaHHS, LLO YCKINaZHIOE NOBHY pe3eKLito i 36inbLuye pusmk
3anuLIKoBOI MyXNMHHOT Macu [28]. Y Takux KriHIYHUX
cuTyauisx peunauB BuHukae Yy 15-25% Bunagkis,
a yvacTota MeTacTasyBaHHSl, MNEepeBaXHO Yy JereHi
Ta neviHky, moxe csaratn 10-15%, ocobnveo npu BUsB-
NEHHi enemMeHTiB eHgogepManbHOI CMHYCOBOI NMyXIUHU
abo He3pinux HeBpanbHuUx cTpykTyp [14]. HasBHicTb
MeTacTasiB iCTOTHO 3HWXXY€E JOBrOCTPOKOBY BVKUBAHICTb,
sika npw 3nosikicHomy nepebiry B cepeiHbOMy CTaHOBUTb
70-85%, 3anexHo Big BiANOBIAI HA aa’toBAHTHY XimioTe-
panito Ta CTyneHsi PO3NOBCIOIKEHHST NPOLIECY.

Okpemy rpyny pusmky CTaHOBMATb MALEHTU, Y SKUX
XipypriyHe BTpyYaHHsi NPOBOAMMOCS i3 3aTPUMKOIO nicnsi
HapoxeHHs, abo y TuxX, y Koro onepakdisi 6yna HenoBHo
3 TEXHIYHUX YU aHATOMIYHWUX MPUYMH. Y Takmx Bunagkax
HaBiTb 3pina nyxnMHa MOXe peuuaMByBaTu 4Yepes
3amnuLLIKN TePMIHOTEHHUX KIITUH Y TKaHWHaX Kynpuka
abo Ha mexi pesekuii. PeTpocnekTuBHi AaHi, 3okpema
3 pgocnigxeHb, onybnikosaHux y CLUA, HimevuwuHi, ITanii
Ta AnoHii y 1993-2023 pokax, cBigyaTb, WO BIiACYT-
HICTb KYNPWKOTOMIi MiaBULLYE PU3MK peumauBy OinbLu
HDX yTpuyi. ToMy MOBHa pe3eKuid Kynpuka BBaXXaeTbCs
CTaHAAPTOM XipypriYHOro mnikyBaHHsi HaBiTb y BMMNagkax
[o6posiKicCHNX NyxnuH [3, 25].

[MpPOrHOCTUYHO HECNPUATIMBMMU € TaKoX CUTY-
auji, y SKMX BMHMKaKTb TSXKKI nicnsonepauiviHi ycknaa-
HEHHS1 — MOPYLUEHHS iHHepBaLjii Ta30BUX OpraHiB, CTilKi
napesn HWKHIX KiHUIBOK, OM3YPWYHi posnagn, 3aTprMka
disnyHoro abo HeMponcuxiYyHoOro pos3BUTKY. Y aiTen
i3 HeBponoriYyHUMKN gediumTamm, siki BAHUKNM BHACNIgOK
YLLIKOOXKEHHST KPUMPKOBUX HEPBOBMX KOPiHLiB abo iHTpacni-
HanbHOrO KOMMOHEHTa MyXMMHW, HaBiTb 3@ YMOB MOBHOI
pesekLii MoXnmBe 30epeXXeHHs iHBanian3yumnx yHKLio-
HanbHUX HaCNIAKIB, LLO 3HAYHO BMNIMBAE Ha AKICTb XUTTS.
BogHovac cBoevacHe XipypriyHe BTpyyYaHHs 3 LOTpuU-
MaHHAM TEXHIKM HenpoxipyprivHoro erany Ta 3acTocy-
BaHHAM iHTpaonepauinHOro HeMPOMOHITOPUHTY JO3BONSAE
MiHiMi3yBaTW YacTOTY TaKuUX YCKNaaHeHb [26].

MMporHocTMyHMMKM  Mapkepammn  TSXKoro nepebiry
KPWKOBO-KYMPUKOBMX TEPATOM Hapasi akTUBHO BUB4YaA-
I0TbCS  TaKi MOKa3HWKW, $K CniBBIOHOLIEHHS 06’eMy
NyXAMHW [0 Macu Tina HOBOHAPOMKEHOro, LWo npu
3HayeHHsx Buwe 0,12 BBaxaeTbcs (haKTOPOM Hecnpwu-
SATNMBOTO MPOTrHO3y 4Yepe3 BUCOKY BacKynspuaaLiio

of cell differentiation, the size and localization of the
neoplasm, intraoperative findings, the child’s age at the
time of treatment, the completeness of the resection and
the presence or absence of malignant transformation.
The most favorable prognosis is for mature Altman type
I-II teratomas, detected in the first weeks or months of the
child’s life and radically removed with complete resection
of the coccyx, without signs of malignant degeneration.
In such cases, the five-year survival rate exceeds 95-98%,
and the risk of recurrence does not exceed 5-10%,
provided that adequate dynamic surveillance is observed
with regular monitoring of the level of alpha-fetoprotein,
magnetic resonance imaging or ultrasound examination.

However, in cases ofimmature or malignant teratomas,
especially those with an intrapelvic or intraspinal
component, the prognosis is less favorable. Altman type
IlI-1V tumors that extend deep into the pelvis or have spinal
cord involvement are often accompanied by difficulties
during surgical treatment, which complicates complete
resection and increases the risk of residual tumor
mass [28]. In such clinical situations, recurrence occurs
in 15-25% of cases, and the frequency of metastasis,
mainly to the lungs and liver, can reach 10-15%,
especially when elements of an endodermal sinus tumor
or immature neural structures are detected [14]. The
presence of metastases significantly reduces long-term
survival, which in malignant cases averages 70-85%,
depending on the response to adjuvant chemotherapy
and the extent of the process.

A separate risk group is patients in whom surgical
intervention was performed with a delay after birth, or in
those in whom the operation was incomplete for technical
or anatomical reasons. In such cases, even a mature
tumor can recur due to the remnants of germinogen cells
in the tissues of the coccyx or at the border of resection.
Retrospective data, in particular from studies published
in the USA, Germany, ltaly and Japan in 1993-2023,
indicate that the absence of coccygotomy increases the
risk of recurrence more than threefold. Therefore, complete
coccygeal resection is considered the standard of surgical
treatment even in cases of benign tumors [3, 25].

Prognostically unfavorable are also situations in which
severe postoperative complications occur — disorders
of the innervation of the pelvic organs, persistent paresis
of the lower extremities, dysuric disorders, delayed
physical or neuropsychiatric development. In children
with neurological deficits that arose as a result of damage
to the sacral nerve roots or the intraspinal component
of the tumor, even with complete resection, it is possible
to preserve disabling functional consequences, which
significantly affects the quality of life. At the same
time, timely surgical intervention with compliance with
the technique of the neurosurgical stage and the use
of intraoperative neuromonitoring allows minimizing the
frequency of such complications [26].

Prognostic markers of severe sacrococcygeal
teratomas are currently being actively studied, such
as the ratio of tumor volume to newborn body weight,
which at values above 0.12 is considered a factor
of unfavorable prognosis due to high vascularization and
hyperdynamic load on the heart [22]. Another indicator
is the ratio of tumor length to child height, which at values
above 0.25 is also associated with a more severe clinical
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Ta rinepavHamiyHe HaBaHTaXeHHsA Ha cepue [22]. [Hwum
MOKa3HUKOM € CMiBBIOQHOLIEHHSI OOBXWUHW  MyXJIMHU
[0 3pOCTY ANTUHU, SKUI NPpU 3HaYeHHAX noHag 0,25 Takox
acouiloeTbCa 3 Oinbl TSHKKMMM  KNiHIYHMM nepebirom,
nigBMLLEHOK KPOBOBTPATOHO Mif Yac onepallii Ta BUCOKNM
pY3NKOM ycKnagHeHb [29].

TakMM 4YMHOM, 3aranbHUA MPOrHO3 MPU  KPWDKO-
BO-KYMPUKOBUX TepaToMax Yy [AiTel € CrhpusaTiInBum
3a YMOBW pPaHHbOI AiarHOCTUKW, MOBHOI paauKarbHOI
pes3ekuii NyXNIMHW pasoMm i3 KynpuKOM, perynsipHoro nicnsi-
onepauinHoro Harnsaay, Ta y pasi BigCyTHOCTI 3MOSAKICHOI
TpaHcdopmadii. [TaTupiyHa BWXMBAHICTL NpU  3pinuX
dopmax ctaHoBUTL NoHaA 95%, TOAi SiK Npu He3pinux abo
3nosikicHux — Big 70 go 85%, 3anexHo Big cTagii 3axBo-
ptoBaHHS, CTyneHs AudepeHuitoBaHHS | eddeKTUBHOCTI
KOMMIEeKCHOro NnikyBaHHsA [3, 5, 13, 22]. CBoevacHe xipyp-
riYHe BTPYYaHHS y NepLUi TVXKHI XUTTS, MynbTMAUCUMNII-
HapHWI NigXig, BUKOPUCTaHHS Cy4aCHUX METOAMK HEeNpo-
Xipyprii Ta MOHITOPUHIY 3HA4YHO NOKPALLYIOTL pesynbraTti
Ta JOBroTpuBany siKiCTb XWUTTSA nauieHTiB [4].

BUCHOBKH

TakMM 4YMHOM, OTPMMaHi Yy BMacHOMY LOCHIKEHHI
AaHi  [AeMOHCTPYIOTb TUMOBY €enifgemMionoriYHy CTPykK-
TYPY KPWXXOBO-KYMNPUKOBOI TepaTtomu, i3 YiTKMM nepesa-
KaHHAM cepef, fiB4aT Ta paHHiM BiKOM MaHidecTauii.
[Mpochinb nauieHTiB i NikyBanbHi nigxoan ceig4atb Npo
CBO€YaCHy rocnitanisadito Ta B4acHe onepatmMBHe BTpY-
YaHHS, WO 3HWXKYE PU3MK MPOrpecyBaHHS Ta PO3BUTOK
ycknagHeHb. KpuXOBO-KynpuKoBi Tepatomu Yy fiTen
3anNULWIaTLCA OAHIE 3 HANMOLUMPEHILIMX MYXIIMH HOBO-
Hapo[XXeHoro nepiogy, Lo, nonpu nepesBaxHoO A00posi-
KiCHUA xapakTep y GinblIoCTi BUNaakiB, MoXyTb NpU3BO-
OUTN OO0 TSXKKUX YCKMagHeHb 9K y MepuHaTtanbHOMY,
Tak i B nicnsgonepauinHomy nepiogi. Nposegexu ornsg
HaykoBoi nitepatypu 3a 1993-2025 poku J03BONVB BCTa-
HOBWTU, LLIO paHHE MpeHaTanbHe BUSIBNIEHHSI 3a LOMO-
MOFOK Cy4aCHUX METOAIB YMbTPasByKOBOI AiarHOCTUKK
Ta MarHiTHO-pe3oHaHCHOI ToMorpadii, cBoe4acHe nnaHy-
BaHHA OMepaTuMBHOI TaKTWKKW, MyNbTUAUCUUMMIHAPHE
XipypriyHe BTPYYaHHSI i3 MOBHOI pe3eKuicto NyXnuHu
pa3oM i3 KyrnpuKOM 3Ha4HO MOKpaLlyloTb AOBrotTpmsani
OHKOMOriYHi Ta PYyHKUIOHaNbHI pesynsraTu.

PeTenbHe OOTPUMaHHS KNiHIYHOMO anroputMy AiarHoc-
TUKV Ta NiKyBaHHS [O3BOSSE 3HWU3WUTW YacTOTy peLuamnBiB,
sika Mpu MOBHIN pe3ekuii He nepesulye 5—10% y Bunagkax
[OBPOSIKICHNX MyXNWH. HaToMICTb HasiBHICTb He3pinux abo
3MOSKICHUX KOMMOHEHTIB, iHTPacniHaNbLHOrO MOLUMPEHHS,
iHbiNLTPaTMBHOrO pPOCTy abo BIACTPOYEHOrO XipypriYHOro
BTPyYaHHS1 CyTTEBO MOrpLUYOTb MPOrHO3 Ta 36inbLuyoThb
PU3VK YCKMaJHEHb, BKITHOYAOYN HEWMPOreHHY AMCHYHKLO
Ta30BMX OpraHiB, peunavByBaHHS MyXMMHW, iHTpaonepa-
LiHi KpoBOTeYi Ta iHMpeKuiHi ypaxeHHs. [poBeaeHHs
KOMBIHOBaHOrO abo HeMpOXipypriYtHOro AOCTYMY Y CKIaaHUX
BMMazKax, Nornpy CBOK iHBa3NBHICTb, [J0O3BOMSE OOCATHYTU
MaKCUMarnbHOI paauvKanbHOCTI BTPyYaHHs 3 MiHiMizauieto
YPaXKEHHS XXUTTEBO BAXKIMBMX CTPYKTYP.

IHTerpauisi cy4acHux nepegonepauinHmx NpeanKTopis
pV3unKy, 30Kpema MOKa3HWUKIB CriBBIAHOLEHHA 06’eMy
NyXnMHW [0 Macu Tina i CniBBIOHOWEHHS [OBXWHU
NYXIMHW [0 3pOCTY AUTUHW, € NEPCMNEKTUBHUM HAMPSIMKOM
KNiHIYHOrO aHanidy [Aans OuiHKM TSKKOCTI  nepebiry

course, increased blood loss during surgery and a high
risk of complications [29].

Thus, the overall prognosis for sacrococcygeal
teratomas in children is favorable provided that they are
diagnosed early, completely excised with the coccyx,
and undergo regular postoperative follow-up, and in the
absence of malignant transformation. The five-year
survival rate for mature forms is over 95%, while for
immature or malignant forms it is 70 to 85%, depending
on the stage of the disease, the degree of differentiation,
and the effectiveness of comprehensive treatment
[3, 5, 13, 22]. Timely surgical intervention in the first
weeks of life, a multidisciplinary approach, and the use
of modern neurosurgical techniques and monitoring
significantly improve the outcomes and long-term quality
of life of patients [4].

CONCLUSIONS

Thus, the data obtained in our study demonstrate
a typical epidemiological structure of sacrococcygeal
teratoma, with a clear predominance among girls and
an early age of manifestation. The patient profile and
treatment approaches indicate timely hospitalization
and timely surgical intervention, which reduces the
risk of progression and development of complications.
Sacrococcygeal teratomas in children remain one of the
most common tumors of the neonatal period, which,
despite being predominantly benign in most cases, can
lead to severe complications both in the perinatal and
postoperative periods. A review of the scientific literature
for 1993-2025 has shown that early prenatal detection
using modern methods of ultrasound diagnostics and
magnetic resonance imaging, timely planning of surgical
tactics, multidisciplinary surgical intervention with complete
resection of the tumor together with the coccyx significantly
improve long-term oncological and functional outcomes.

Careful adherence to the clinical algorithm of diagnosis
and treatment allows to reduce the recurrence rate, which
with complete resection does not exceed 5-10% in cases
of benign tumors. On the other hand, the presence
of immature or malignant components, intraspinal
spread, infiltrative growth or delayed surgical intervention
significantly worsen the prognosis and increase the
risk of complications, including neurogenic dysfunction
of the pelvic organs, tumor recurrence, intraoperative
bleeding and infectious lesions. Carrying out a combined
or neurosurgical approach in complex cases, despite its
invasiveness, allows to achieve maximum radicality of the
intervention with minimizing damage to vital structures.

Integration of modern preoperative risk predictors,
in particular the ratio of tumor volume to body weight and
the ratio of tumor length to the child’s height, is a promising
direction of clinical analysis for assessing the severity of the
disease and planning individualized surgical tactics. All
patients require long-term postoperative surveillance with
dynamic control of alpha-fetoprotein levels and periodic
instrumental studies, which allows for timely diagnosis
of recurrences and ensure a high level of survival.
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3aXBOPIOBAHHS | NNaHyBaHHA iHAUBIAYani3oBaHOI Xipyp-
rivHoi TakTuku. YCi nauieHTn noTpebytoTb OOBroTpvBa-
noro nicnsonepauinHoro Harnagy 3 AUHaMIYHUM KOHTpP-
onemMm piBHA anbda-eTonpoTeiHy Ta nepiognyHUMU
IHCTPYMEHTanbHUMW  AOCHIIKEHHSAMM, WO [03BONSAE
CBOEYACHO JiarHoCTyBaTV peunamBu Ta 3abe3neunTtu
BMCOKMI PiBEHb BUXMBAHOCTI.

Takum 4mHOM, cydacHa cTparteria BedeHHs naui-
EHTIB i3 KPWKOBO-KYMPUKOBMMMK TepaTtomMamu GasyeTbes
Ha pPaHHbOMY BUSBMEHHI, TOYHIN NpeHaTanbHin giarHoc-
TULi, adeKkBaTHOMY MyNbTUANCUMNIIHAPHOMY Xipypriy-
HOMY nigxodi, BpaxyBaHHi MOPMOMOriYHNX XapakTe-
PUCTUK NyXNMHU Ta OOOB’A3KOBOMY [OOBroTPUBaNomMy
MOHITOPUHTY. YCi Ui YMHHWUKM Yy CyKYyMHOCTI AO03BOMSIOTb
[OCSITHYTWM BUCOKOI OHKOMoriyHoi 6e3neku, MiHiMizyBaTu
YCKIaAHEHHS | CYyTTEBO MOKPALUUTU SAKICTb XUTTS AiTen
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MepcnekTMBY NOAQABLUMX AOCAIAXKEHb

MepcnekTvBM noganbWmMx po3poboK Yy BUBYEHHI
Ta niKyBaHHi KpWKOBO-KYNPUKOBOI TepatomMu Yy fiTen
NnoB’A3aHi 3 Kinbkoma KM4YoBMMM Hanpsmamu. Hacawm-
nepen akTyanbHOK € cTaHgapTu3auis AiarHOCTUYHO-II-
KyBanbHMX MapLUpyTiB: YOOCKOHaNeHHs1 npeHaTanbHol
niarHocTukn 3a gonomoro Y3 ta MPT, BU3HA4YeHHS
NMPOrHOCTUYHMX (PaKTOPIB POCTY MyXNUHM Ta po3pobka
anroputMiB  BMOOPY OMTUMAanbLHOrO 4Yacy W Ccrnocoby
po3poaXeHHs. BaxnuBuMm 3aBgoaHHAM  3anuvLIaeTbCs
nowyk 6Ginblw 6e3nevyHnx Ta edeKTUBHUX XipypriyHMX
METOAMK, BKITHOYHO 3 BUKOPUCTAHHSM iHTpaonepauinHoi
HaBirauji, ynbTPa3BYKOBOrO KOHTPOSO KpaiB pe3ekLuil
Ta ONTUMI3aUil TEeXHiKM TOTanbHOI KOKUMUrekToMii ans
3HWXKEHHS YacToTn peumamsis. Ocobnusy yeary cnig
npuaInuTM aHecTesionoriyHoMmy 3abesneyeHH0 HOBOHa-
POLPKEHMX, a[pKe BENUKi MyXMMHU MOXYTb CYNpOBOOXKY-
BaTMCS MacMBHOK KPOBOBTPATOI Ta TSXKKMMU reMoauHa-
MIYHMMW nopyLueHHsaMW. [oganbLui AOCTigKEHHA MatloTb
OyTV cnpsAMOBaHi Ha BUB4EHHA Biomapkepis, 30kpeMa KiHe-
TUKM a-heTonpoTeiHy, ANs PaHHLOrO BUSABIEHHS 3anuLu-
KOBOI 41 peuuaMBHOI XBOpPoOM, a TakoX Ha po3pobky
MOMEKYNSIPHO-TEHETUYHUX MiOXO4IB [0 MNPOrHO3yBaHHS
pU3MKy 3MnosikicHOT TpaHcdopmadii. [lepcnekTuBHUM
HanpsiMOM € YTOMHEHHS Moka3aHb [0 XiMioTepanii, agan-
Tauid iHTEHCMBHOCTI NiKyBaHHA 3anexHO Bif PU3NKY,
a TaKoX BMBYEHHS BigdaneHUX HacnifkiB 3 TOYKU 30py
hepTUnNBLHOCTI Ta SKOCTI XUTTS. He MeHWw Baxnneum
€ aHani3 (pyHKUioHanNbHNX pe3ynbTarTiB, BKYayu cTaH
Ta30BOro AHa, KOHTPOSb CEYOBUMNYCKaHHA W gedekalil,
CeKcyarnbHUA PO3BUTOK Yy MiASIITKOBOMY Bili, a TakoX
OLiHKa NMCMXO0eMOLiHOI aganTauil giTen Ta iXHix cimen.
BnpoBagxeHHs umdpoBux TexHonorin — 3D-sisyani-
3auii, iHguBigyanbHOro MOAEMOBAHHS, @ TaKoX LUTYYHOrO
iHTEeneKkTy Ans NporHo3yBaHHA PU3NKIB — BiAKPUBAE HOBI
MOXIIMBOCTI Ansi nepcoHanizoBaHoi meaunumHu. CTBO-
PEHHS HauioOHanbHUX Ta MPKHapPOOHUX PEECTpiB 3 YHidi-
KOBaHMMU KnacudikauisiMi i 4OBroTpMBanum crocrepe-
KEHHAM [03BONMUTb HaKoOMMYMTUM OG’EKTUBHY [O0Ka30BY
6a3y, a TakoX NepeBipnUTM pPe3ynbTaTy BMaCHUX KMiHIYHMX
CMNOCTEPEXEHDb Y MYILTULEHTPOBUX YMOBaX. Y MiACYMKY,
peanisauisi 3a3Ha4yeHnX HanpsIMiB CNPUATUME 3HUKEHHIO
nepuHatanbHOi CMEpPTHOCTI Ta 4acToTM peuuauBiB,
MOKpaLLEeHHIO (DYHKLOHANbHUX i OHKOMOFYHUX pesyrb-
TaTiB, @ TAKOX NIABULLEHHIO SKOCTI XUTTS OiTEN i3 KPUXKO-
BO-KYMPUKOBOK TEPATOMOHO.

KOHMAIKT iHTepecis

ABTOpY PYKOMUCY CBIOOMO 3acBiQyvylThb BiACYTHICTb
hakTnyHoro abo NOTEHLINHOTO KOHMMIKTY IHTEpeCIB WoA0
pesyneraris Liei poboTu 3 hapmaueBTUHHUMM KOMNaHIgMK,
BMpOOHMKaMM GioMeanyHMX MPUCTPOIB, IHLLUMMKW OpraHi-
3auisamu, 4ni NpodyKTn, nocnyru, diHaHcoBa MiATPUMKa
MOXYTb ByT NOB’A3aHi 3 MPeaMETOM HagaHUX mMaTepiarnis
abo sKi cCnoHcopyBanu NpoBeaAeHi JOCIIKEHHS.

AOTpMMOHHSl €TUYHUX HOPM

ABTOpY pykonucy CBIAOMO 3acBigyyloTb, LO AOCHi-
[PKEHHS1  MPOBOAWMIOCH 3  BMKOPUCTAHHSIM  AaHMUX

Prospects for further research

Future research and clinical development in the
management of sacrococcygeal teratoma in children are
linked to several key areas. First of all, the standardization
of diagnostic and treatment pathways remains highly
relevant, with advances in prenatal ultrasound and MR,
identification of prognostic factors of tumor growth, and
the development of algorithms to determine the optimal
timing and mode of delivery. Another important challenge
is the search for safer and more effective surgical
techniques, including the use of intraoperative navigation,
ultrasound-guided margin control, and optimization of total
coccygectomy in order to reduce recurrence rates. Special
attention should be paid to neonatal anesthesia, as large
tumors are frequently associated with massive blood loss
and severe hemodynamic disturbances. Future studies
should focus on biomarkers, particularly the kinetics
of alpha-fetoprotein, to detect residual or recurrent
disease at an early stage, as well as on molecular and
genetic approaches to predicting the risk of malignant
transformation. Promising directions also include refining
the indications for chemotherapy, adapting treatment
intensity according to risk, and studying long-term
outcomes with respect to fertility and quality of life. Equally
important is the evaluation of functional results, including
pelvic floor integrity, urinary and bowel control, sexual
development during adolescence, and the psychosocial
adaptation of patients and their families. The introduction
of digital technologies — 3D visualization, patient-specific
modeling, and artificial intelligence for risk prediction —
opens up new possibilities for personalized medicine.
The establishment of national and international registries
with unified classifications and long-term follow-up will
provide a robust evidence base and allow the validation
of our own clinical observations in multicenter settings.
Ultimately, these directions will help reduce perinatal
mortality and recurrence rates, improve functional and
oncological outcomes, and enhance the quality of life
of children with sacrococcygeal teratoma.
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NepBUHHOT MeAUYHOT AOKYMEHTAaLii Ta BKNHOYANo KNiHiyHi
CMOCTEPEXEHHs1 3a nauieHTamu. [ocnigpkeHHs npoBe-
[EeHOo BIiOnoBiOHO A0 €TUYHMX cTaHaapTiB [enbCiHCbKoT
neknapauii BcecBiTHbOI MeguyHoi acouiauii npo eTuyHi
NPVHLMNN NPOBEAEHHST HAYKOBMX MEANYHUX OOCHIOKEHD
3a yyacTio NOANHU, AVPEKTUBU €BPOMNENCHKOro ToBapu-
ctBa 86/609 npo yyacTb nogen y meamko-6ionoriyHmnx
OOCTiXEHHAX, a TakoX Hakady MiHicTepcTBa OXOPOHU
3popoB’st Ykpainm Ne 690 Big 23.09.2009 p. IHdopmo-
BaHa 3rofa Ha ydacTb Yy [OChiaKeHHi byna oTpumaHa
Bif YCiX Y4aCHUKIB nicnsa HagaHHA iM 3pO3yMirnoi, MOBHOT
Ta [OCTYNHOI iHdopmauii npo MeTy, An3anH i MeToao-
norito AOCMIOKEHHS, NOro MOTEHUiHI PU3MKK, OYiKyBaHi
nepesarn Ta MOXNMBI ansTepHaTMBW. YCi Yy4aCHUKK
niaTBepannM cBo JOOPOBINbHY yYacTb LUNAXOM nNignu-
CaHHs JOKYMeHTa npo iHpopmoBaHy 3rogy. JocnigxeHHs
cxBaneHe Komicieto 3 nuTaHb eTukK Ta 6ioeTukn BiHHNLb-
KOro HauioHanbHOr0O MEeOWYHOTO YHIBEPCUTETY iMeHi
M. I. Mnporoea MiHicTepcTBa OXOPOHW 300POB’A YKpaiHu
(MpoTtokon Ne 73 Big 27 TpasHs 2025 p.).

BUKOPUCTAHHSA LUTYYHOTO iIHTEAEKTY

ABTOpM pyKONucy CBiAOMO 3aCBiAYyHOTb, WO Y NPOLECi
NpoBeAEeHHsI [OCNIOKEHHS Ta NiATOTOBKM LibOrO PyKOMUCY
He BMKOPWCTOBYBAmM XOAHUX IHCTPYMeHTIB abo cepsaiciB
reHepaTMBHOTO LTYYHOrO iHTenekTy (L) ans BrkoHaHHS
Oyab-9KknX 3aBAaHb, nepenivyeHnx y TakcoHoMii aenery-
BaHHS 3aBAaHb reHepaTUBHOMY LUTYYHOMY iHTENEKTY
(GAIDeT, 2025 p.). Yci etanu poboTtu — Big KOHUeNTyari-
3aLii o (oiHanbHOro peaaryBaHHs — BUKOHaHI 6e3 3any-
YeHHs reHepatumeHoro LI, BMKkNOYHO aBTOpamu.

MepBuHHI AGHi Ta MaTepiaAm

ABTOpM pyKOMMUCy CBIJOMO 3acBiavytoThb, WO Y poboTi
BMKOPWCTAHO pe3ynbTaTyi BNacHMX KNiHIYHMX AOCNigKeHb,
Wwo Bynu cuctemaTv3oBaHi Ta MpoaHari3oBaHi aBTopamMu.
MepBWHHI OaHi BKMIOYaOTb y3aranbHEHi MOKa3HMKM naLli-
€HTIB, nabopaTopHi pesynsraTty, NPOTOKONW Ta OTPUMaHI
KinbkicHi xapakTepucTukn. Bci matepianu 36epexeHi
B apxiBi OOCMigHWLBKOI rpynyM Ta MOXyTb OyTu HapaHi
3a 06rpyHTOBaHMM 3anvMTOM [O aBTOPa-KOPECMOHAEHTA,
3 ypaxyBaHHsIM BUMOT KOHIAEHLIMHOCTI Ta ETUYHMX HOPM.

IHcbopmauis npo chiHAHCYBAHHS

CrtatTa € hparMeHTOM NnaHoBOi HayKOBO-AOCMIAHOT
po60Tn BiHHMLBKOrO HauioOHANBHOrO MEAMYHOIO YHiBEp-
cuTeTy iM. M.I. Mnporosa MiHicTepcTBa OXOPOHU 300POB’S
YkpaiHn «Po3pobka cyyacHuX Ta BOOCKOHaneHHs iCHy-
I04YMX MEeTOAiB AiarHOCTUKM, NiKyBaHHSA, NPOMinakT1ku
Ta peabiniTauii XipypriyHoi natonorii y pitei», Homep
nepxaBHoi  peecTpauii:  0123U102436, npuknagHa,
TEPMiH BUKOHaHHSA: 2023—2027 pp., KepiBHUK — 3aBigyBay
kacbegpw outsyoi xipyprii, npodgecop B.C. KoHonniubkuia.

Committee of the National Pirogov Memorial Medical
University, Protocol Ne 73 dated 27.05.2025.

The authors of the manuscript consciously certify that
the study was conducted using data from primary medical
records and included clinical observations of patients.
The study was conducted in accordance with the ethical
standards of the World Medical Association Declaration
of Helsinki on the ethical principles of conducting
scientific medical research involving human subjects, the
European Society Directive 86/609 on the participation
of humans in biomedical research, as well as the Order
of the Ministry of Health of Ukraine No. 690 of September
23, 2009. Informed consent to participate in the study
was obtained from all participants after providing them
with clear, complete and accessible information about
the purpose, design and methodology of the study,
its potential risks, expected benefits and possible
alternatives. All participants confirmed their voluntary
participation by signing an informed consent document.
The study was approved by the Ethics and Bioethics
Commission of the National Pirogov Memorial Medical
University of the Ministry of Health of Ukraine (Protocol
No. 73 May 27, 2025).

Use of Arificial Intelligence

The authors affirm that no generative artificial
intelligence (Al) tools or services were employed in the
course of this research or in the preparation of the
manuscript for any of the tasks outlined in the Generative
Al Delegation Taxonomy (GAIDeT, 2025). All stages
of the work — from conceptualization to final editing — were
carried out solely by the authors without the involvement
of generative Al.

Primary Data and Materials

The authors of the manuscript consciously certify that
the work uses the results of their own clinical studies,
which were systematized and analyzed by the authors.
Primary data include generalized patient indicators,
laboratory results, protocols and obtained quantitative
characteristics. All materials are stored in the archive of the
research group and can be provided upon reasonable
request to the corresponding author, taking into account
confidentiality requirements and ethical standards.
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