YKpaiHCbKWI pafionoriyHvi Ta oHkonorivyHvm xxypHan. 2022. T. 30. Ne 3. C. 41-53 ISSN 2708-7166 (Print)

Ukrainian journal of radiology and oncology. 2022;30(3):41-53 ISSN 2708-7174 (Online)
DOI: https://doi.org/10.46879/ukroj.3.2022.41-53
YOK: (615.849:618.14-006):001.89 ™
OPEN g} ACCESS
s

Cy4aCHMU CTAH TEXHOAOriIK 6paxiTepanii paky LWWMUKU MATKM:
HAOYKOMETPUYHUMN AHAAI3

ApTtamoHoBa H.0.12, ORCID: 0000-0003-4895-8472, e-mail: artamonovan@ukr.net
Cyxina 0.M.2, ORCID: 0000-0002-1272-0764, e-mail: sukhina.helena@gmail.com
MaeniyeHko K0.B.2, ORCID: 0000-0002-3817-3404, e-mail: pavyuliana@ukr.net

tHaujoHanbHull mexHidHUl yHisepcumem «XapkiecbKull nomimexHiYHul iHcmumyms»
Minicmepcmea ocgimu i Hayku YKpaiHu, Xapkie, YKpaiHa

2[lepxasHa ycmaHosa «IHcmumym meduyHoi padionoeii ma oHkonoeii im. C.I1. [pueop’esa
HaujoHanbHoi akademii MeOuyHUX HayK YKpaiHu», Xapkis, YkpaiHa

Current status of cervical cancer brachytherapy technologies:
scienfometric analysis

Artamonova N.J.*?, ORCID: 0000-0003-4895-8472, e-mail: artamonovan@ukr.net
Sukhina 0.M.2, ORCID: 0000-0002-1272-0764, e-mail: sukhina.helena@gmail.com
Pavlichenko Y.V.2, ORCID: 0000-0002-3817-3404, e-mail: pavyuliana@ukr.net

*National Technical University «Kharkiv Polytechnic Institute»

of the Ministry of Education and Science of Ukraine, Kharkiv, Ukraine

2State of Organization «Grigoriev Institute for Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine», Kharkiv, Ukraine

KAlo40Bi cAOBQ: PE3IOME

HayKOMETPUYHMIN  aHani3, pak wuikn  AkTyanbHicTb. bpaxiTepania € HanmBaXnuBilLMM KOMMOHEHTOM MapagurMy rikyBaHHS
MaTku, Gpaxitepanisi, npomeHeBa Teparnisi. paky wwiikn matku (PLUM), TOMy HaykoMeTpuyHe [OCHiMKEHHSI LbOro HanpsiMKy
nikyBaHHS € AyXe akTyanbHUM.

MeTta po6oTu. OUiHWUTY Cy4acHWIn cTaH Ta TeHAeHUii po3BUTKY TexHomorin 6paxitepanii
paky LMK MaTK/ LUMSIXOM HayKOMETPUYHOro aHanidy HaykoBux ny6nikauii.

Martepianu Ta meToau. 3acTocoBaHO HAyKOMETPUYHWIA METOA aHanidy nyo6nikauin
ApmamoHrosea Heonina OnezieHa 3 BMKOPUCTaHHAM Scopus 3a 2012—-2022 pp. 3 OUiHKOK [OKYMEHTIB 3a MOKa3HUKaMu:
HepxaBHa ycTaHoBa «IHCTUTYT MeAWYHOl  guuamika ny6nikauiii, kpaiHa, asTop ny6nikauii, ycTaHosa ny6nikauii, mxepeno
pagionorii Ta oHkornorii im. C.M. Mpurop’eBa  T1a cnoxcop, Lo diHaHcysas po6oTy.

HauioHanbHoi akajemii MeaWyHUX Hayk  PegynkTaT Ta iX OGroBOpeHHs. 3a pesynsTatamu AOCHIMKEHHs 6yro 3HaigeHo

AAS KOPECNOHAEHLI:

YkpaiHn»; 694 pokymeHTM wopo 6Gpaxitepanii PLUM, posnogin sikux BM3HaA4Yae 3pOCTaHHS
Byn. MywkiHcbka, Gya. 82, M. XapkiB, y 2016 p. (71 gok.), 2018 p. (84 mok.), Ta y 2021 p. (86 mok.). Posnoain 3a kpaiHamu
YkpaiHa, 61024; nossonue  BcTaHosutM CLUA Ak nposigHy, fani 3a peitTuHrom IHais, SAnoHis,
e-mail: artamonovan@ukr.net ®paHuis, Kntan. 3a octaHHi pokn Kutam 3 m'atoro micus nociB apyre, sike noginue

3 Ingieto. Cepen ycraHoB, L0 3aiiMaloTbCsl PO3POOKOK TexHororin  Gpaxitepanii
nposigHe micue 3anHsanm Med. Universitat Wien, Asctpis, Tata Memorial Hospital,
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Tepanii PLUM e xypHan «Brachytherapy».
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ABSTRACT

Background. Brachytherapy is an important component of cervical cancer (CC)
treatment paradigm, so scientometric studies in this area are very relevant.

Purpose — to assess the current state and development trends of cervical cancer
brachytherapy technologies through a scientometric analysis of scientific publications.
Materials and methods. Uses the scientometric method of document analysis.
The analysis was carried out using the Scopus digital resource for the period 2012—2022.
Evaluation of the found documents was carried out according to the following indicators:
dynamics of publications, country, author of the publication, publication institution, source
and sponsor who financed the work.

Results. Based on the results of the study, 694 documents were found, the distribution
of which determines the growth of publications in 2016 (71 documents), 2018 (84 docu-
ments), and 2021 (86 documents). The distribution by country made it possible to
establish the United States as the leader, followed by India, Japan, France, China.
Over the past 5 years, China has moved from fifth place to second, which it shares
with India. Among the institutions involved in the development of cervical cancer brachy-
therapy technologies, Med. University Wien, Austria, Tata Memorial Hospital, India,
Institut de Cacy Cackologie Gustave Roussy, France. The most active scientists were
singled out: Pétter R., Haie-Meder C., Mahantshetty U., and Tanderup K. Mahantshetty U.,
Tanderup K. International scientific communications of scientists have been estab-
lished to address issues of improving the methods of gynecological brachytherapy,
in particular cervical cancer, as well as active sponsors. The main scientific sources on
the subject of cervical cancer brachytherapy are the journal «Brachytherapy».
Conclusion. An assessment of the current state and development trends of cervical
cancer brachytherapy technologies is given, leading countries, organizations, and
scientists involved in the development of new most effective brachytherapy techno-
logies are identified, 20 most cited publications and 5 most cited scientists involved

in the development of cervical cancer brachytherapy issues are revealed.

For citation:

Artamonova NO, Sukhina OM, Pavlichenko YV. Current status of cervical cancer brachytherapy technologies:
scientometric analysis. Ukrainian journal of radiology and oncology. 2022;30(3):41-53. DOI: https://doi.org/10.46879/

ukroj.3.2022.41-53

3B’A30K pO60TH 3 HOYKOBMMMU NPOrPAMAMM,
NAGHAMMU | TEeMaMHU

Ctatta € hparMeHTOM MnaHOBOI HayKOBO-4OCHIOHOT
po6otn [epxaBHOi yCTaHOBU «IHCTUTYT MeguyHoi pagio-
norii Ta oHkonorii im. C.IN. Npurop’eBa HauioHanbHOT akage-
Mii MeguyHuX Hayk YkpaiHmy» «OuiH1TK BigganeHri Hacnigkn
XiMiONPOMEHEBOro MikKyBaHHSA paky LWWWKA MaTKu Ans
YLOOCKOHareHHsi nporpam iHAMBIQyanisaoBaHoro cynposogy
nauieHTiB», Homep aepxaBHoi peecTpauii: 01218U112032,
wncpp temn: HAMH.02.22, npuknagHa, TepMiH BUKOHAHHS:
2022-2024 pp., KepiBHUK — ronoBHMI nikap [OepxaBHoOi
YCTaHOBU «|HCTUTYT MeOudHOI pagionorii Ta OHKoMorii
im. C.T1. Mpurop’eBa HauioHanbHoi akageMii MeguyHux Hayk
YKpainn», kaHgMaaT MeanyHux Hayk J1.4. Bacunbes.

BCTYN

3BaXkatouM Ha MOLUMPEHICTb FHEKOMOMYHMX PaKOBUX
3axBOpPIOBaHb Ta HECnpuUATAMBUX Hacnigkie, sk ui 3a-
XBOPIOBaHHSA [OCTaBMsAOTb KiHKAM MO BCbOMY CBITY,
SK | paHile nuTaHHs onTuMMi3auil mMeTodiB iX nikyBaHHA
3anuwaetbcs Ayxe akTyanbHuM. OpHielo 3 Hannowmpe-
HilWMX ¢OOPM 3MOSIKICHUX HOBOYTBOPEHb Cepef XXIHOYoro
HaceneHHs € pak wuikn matkm (PLUM). Tak, 3a gaHumu
MixxHapogHOT areHuji 3 BUBYEHHS paky, Y KOXXHOI 4eTBepTol
XBOpPOT Ha pak wuiikn matku (PLLUM) Ha MOMEHT BUSBNEHHS
nyxnvHW € perioHapHi abo BigganeHi meracTasu.

Kpim uboro, cnocrepiraetbCa TEHAEHLIA 40 3MilLEHHS
niky 3axsoptoBaHocTi Ha PLUM y 6ik monoaworo Biky.
[MokasHuKn M'ATUPIYHOIO BWXKMBaAHHA Yy XBOpuxX Ha PLUM

Relationship with academic programs,
plans and themes

The article is a fragment of the planned research work
of the State Organization «Grigoriev Institute for Medical
Radiology and Oncology of the National Academy of
Medical Sciences of Ukraine» «To evaluate the long-term
effects of chemoradiation treatment of cervical cancer for
the improvement of individualized patient care programsy,
state registration number: 01218U112032, subject code:
HAMH.02.22, applied, implementation period: 2022— 2024,
head — chief physician of the State Organization «Grigoriev
Institute for Medical Radiology and Oncology of the
National Academy of Medical Sciences of Ukraine,
candidate of medical sciences L.Ya. Vasylyev.

INTRODUCTION

Considering the prevalence of gynecological cancers
and the number of adverse consequences from these
diseases for women around the world, the issue of opti-
mizing methods of their treatment remains very relevant.
One of the most common forms of malignant neoplasms
among the female population is cervical cancer (CC).
So, according to the International Agency for Research
on Cancer, every 4 patients with cervical cancer,
at the time of detection of the tumor, have regional or
distant metastases.

In addition, there is a tendency to shift the peak
incidence of cervical cancer toward a younger age.
Five-year survival rates in patients with cervical cancer
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BapitotoTb Big 15 oo 80% 3anexHo Big 3axBOPOBaHHS.
3aranbHa n’'ATUpiYHa BWXKMBaAHICTb XBOPUX Npu cTagii
IA PLUM pocsirae 98%, npu IB — 78-92%, npu Il — 54-68%,
npu Il — 19,6-58,4% [1].

Cepepn, Oaratbox MeTogiB nikyBaHHa PLUM Hannony-
napHiwow ctae npomeHeBa Tepania (MT), 3okpema
bpaxitepanis. OCHOBHMM 3aBAaHHsAM nikyBaHHA PLUM
€ MakcumanbHe agantyBaHHA [T OO0 KOHKPETHOI KniHiyv-
HOT cuTyauil. AKWo 3 AUCTaHUiNHMM eTanoM NiKyBaHHSA
PLWLIM nuTaHb npakTM4HO He 3anuwunniocd, TO LWoAo
OpaxiTepanii goci To4yaTbCa AMCKYCii Ta NpoBOAATLCSA
MacwTabHi kniHiyHi gocnimpkeHHs. lMepexig Big 2D- oo
3D-nnaHyBaHHa Bidyanisauii Ta nikyBaHHa PLUM i3
3actocyBaHHAM  OpaxiTepanii  O03BONMMB  MOKPaLUUTK
MICLEBUN KOHTPOSb, 3HM3UTU TOKCUYHICTb Ta MigBULLUTU
3aranbHy BUXMBAHICTb XiHOK [2—4].

BpaxiTepania € BaXnMBMM KOMMOHEHTOM Mapagavrmu
nikysaHHa PLUM, ockinbkn BOHa CApUSie MOKpaLLEeHHIo
KNiHIYHMX pe3ynbTaTiB Ta 3aranbHol BMXuBaHoCTI. [poTte
OpaxiTepanisi, sK i paHille, HeOoCTaTHbO BMKOPUCTOBY-
€Tbcs B rmobanbHoMmy MacwTabi, a i AOCTYMHICTb He-
ofHaKoBa SIK Ha HauioHanbHOMY, TaK i Ha MiXHapoaHOMY
piBHi. OpHak icHye 6e3niy HauioHanbHUX Ta MiKXHapoa-
HUX nporpam 3 BUKOPUCTaHHS OpaxiTepanii, 60 Bkpaw
BaXnuBo, OO Taki uinecnpaAMOoBaHi 3ycunns npopoBXy-
Banu 3poctatu i 3abesnedyBanv noganblUMA  OOCTYN
[0 UbOro HamBaXKNMBILLIOrO MeToAy NiKyBaHHS HY>XOEHHMX
XIHOK Yy BCbOMY CBITi.

Came TOMy poboTa crnpsiMoBaHa Ha [OCHIIKEHHS
CTaHy NuTaHb LWOAO 3acTOCyBaHHsS OpaxiTepanii y cuctemi
nikysaHHsa PLUM.

MeTta po6otu. OUiHNTM CyvacHUIn CTaH Ta TeHAeHLii
PO3BUTKY TEXHOMOrin GpaxiTepanii paky LWWIAKA MaTKn
LUMISIXOM HayKOMETPUYHOTO aHanidy HaykoBux nyo6nikawin.

MATEPIAAU TA METOAU AOCAIAXXEHHA

Y pobGoTi 3acTocoBaHWiA HAYKOMETPUYHUIA  MeTopq
aHanisy AOKYMEHTIB, SIK1A 4acTO BUKOPUCTOBYHOTb HAYKOBLI
MpU OUiHUI Cy4YacHOro cTaHy Ta NEepCriekTUB PO3BUTKY
HaykoBoi npobnemu [5-9].

AHani3 npoBefeHO 3 BMKOPUCTaHHAM LMpPOBOro pe-
cypcy Scopus (Hanbinblua iHpopmaLiiHo-aHaniTu4Ha cuc-
Tema, WO Hagae MOXIMBICTb He TiNbKyu OTpUMaTu Heobxia-
Hi JOKYMEHTU, NOKa3HMKM IX LMTYBaHHS, ane i Bidyanizauito
KiNbKiICHOrO pO3MnoAiny AOKYMEHTIB 3a Pi3HUMW MNOKa3HU-
kamu). Scopus 3abe3neyye BUYEPMNHUIA OrMsiA pe3ynsTaTis
CBITOBUX JOCHIAXKEHb Y Pi3HUX ranyssx Hayku Ta NpOroHye
iHTenekTyanbHi 3acobu BiACTEXEHHs!, aHanidy Ta Bisyani-
3auii gocnimxkeHb. HaykoMeTpuyHWi aHania npoBefeHo
3a nepiog 2012-2022 pp., ctaHom Ha 01.06.2022 p.

MpoTtarom pocnigxeHHs cTpaTeria  yTOYHOBanacs.
Cno4vaTky nowyk npoBedeHo 3a brachytherapy «Cervical
Cancer» y noni «HasBa CTaTTi, KpaTKMM OMuc, Kito4yoBe
cnoso» (TITLE-ABS-KEY) i sHangeHo noHag 4000 goky-
MeHTiB. OCKINbKM Benuka KinbKiCTb 3HaWAEeHUX [OKY-
MeHTIB MicTuna Garato gy6nboBaHoi iHdopMmauii, OGynu
BMKOPUCTaHi 0OMEXEHHS 3 pi3HuX GinbTpiB. O6MexeHHs 3a
dinsTpoM «Hasea ctaTTi» TITLE (brachytherapy «Cervical
Cancery»), BHacnigok yoro 3anuwmnocsa 1012 gokymeHTiB.
Motim obmexeHHs 3a pokamu 2012-2022 (3anumnocs
713 [OKYMeHTIB) Ta 3a TMnoM nybnikauii (cTatTi Ta ornsam)
Ta ranysi AoCnigXeHHs (MeanumHa) — 678 AOKYMEHTIB.

vary from 15 to 80% depending on the disease. The overall
five-year survival rate of patients with stage IA cervical
cancer reaches 98%, with IB — 78-92%, with Il — 54—68%,
and with 1l — 19.6-58.4% [1].

Among the many methods of treating cervical cancer,
radiation therapy (RT), in particular brachytherapy (BT),
is becoming the most popular. The main task of cervical
cancer treatment is the maximum adaptation of LT to
a specific clinical situation. If there are practically
no questions left with the remote stage of treatment of
cervical cancer, then there are still discussions about
brachytherapy and large-scale clinical studies are being
conducted. The fransition from 2D to 3D imaging
planning in BT CC has improved local control, reduced
toxicity, and improved overall survival in women [2—4].

Brachytherapy is an important component of the
cervical cancer treatment paradigm as it improves clinical
outcomes and overall survival. However, BT is still under-
used globally and its availability varies both nationally
and internationally. There are many national and inter-
national efforts to improve BT, so it is imperative that
such focused efforts continue to grow and ensure
continued access to this essential treatment for women
in need around the world.

That is why this work is aimed at studying the state of
the issues of using brachytherapy in the treatment system
for cervical cancer.

The purpose of the work is to assess the current
state and trends in the development of cervical cancer
brachytherapy technologies through a scientometric
analysis of scientific publications.

MATERIALS AND METHODS

The paper uses the scientometric method of document
analysis, which is often used by scientists in assessing
the current state and prospects for the development of
a scientific problem [5-9].

The analysis was carried out using the Scopus digital
resource (the largest information and analytical system
that allows not only obtaining the necessary documents
and their citation indicators but also visualizing the quanti-
tative distribution of documents by various indicators).
Scopus provides a comprehensive overview of the world’s
research results in various fields of science and offers
intelligent tools for tracking, analyzing, and visualizing
research. The analysis was carried out for the period
2012-2022, as of 06/01/2022.

During the study, the search strategy was refined.
Initially searched for brachytherapy AND «Cervical Cancer»
in the «article title, short description, keyword» field
(TITLE-ABS-KEY) and found over 4,000 documents.
Since a large number of documents found contained
a lot of duplicated information, restrictions on various
filters were used. TITLE (brachytherapy «Cervical Cancer»)
filter restriction «article title» resulting in 1012 docu-
ments left. Then the limitation for the years 2012-2022
(713 documents remained) and for the type of publication
(articles and reviews) and field of study (medicine) —
678 documents.
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Y nigcymKy nowlykoBa cTpaTerid mMana Takunm BUrmsaa:
TITLE ( brachytherapy «Cervical Cancer») 3 06MexXeHHAM
3a pokamu (LIMIT-TO (PUBYEAR, 2012-2022), Tunom
ny6nikauii (ctatTd, ornsaa, Tesun) Ta cdeporo (MeamuuHa) —
(LIMIT- TO (DOCTYPE, «ar») OR LIMIT-TO (DOCTYPE,
«cp») OR LIMIT-TO (DOCTYPE, «re»)) AND (LIMIT-TO
(SUBJAREA, «MEDI»)).

Kpim TOro, ons BU3HaA4YeHHSA KapTUHWU 3MiHM NOKa3HWKIB
y AvHaMmiui npoBedeHO MOHITOPUHI [daHuX 3a [gBoMa
nepiogamu: 2012—-2022 ta 2018—-2022 poku. Besa cykynHicTb
3HangeHux [OOKYMEHTIB oOujiHioBanacs 3a po3nodinioMm
KINbKICHMX MOKa3HWKIB 3a KpaiHamu, aBTopamu nybnikauin,
yCTaHOBaMM1, HAayKOBMMMW XypHanamu Ta CroHcopamu, siKi
diHaHCyBanu JOCHIOKEHHS.

PE3YABTATU TA IX OBFTOBOPEHHS

3a pesynsratamu  JocnigkeHHss Oyno  3HamgeHo
694 OOKYMeHTW, siki MakcumarnbHO Bignosiganu temaTuui
[OCNIIXKEHHS.

Ak cBiguMTbL po3noain AOKYMEHTIB 3a pokamu, B LifloMy
iX KiNbKICTb 3pOCTae, He3BaKaluM Ha HepiBHOMIpHMI
po3nogin. Puc. 1. ysaranbHioe po3snogin metoay Opaxi-
Tepanii, sakui BuKopuctoByeTbcs Yy 2012-2022 pokax.
Mpu ubomy 3pocTaHHsA BiasHadveHo 3 2016 p. (71 gok.),
2018 p. (84 pok.), Ta y 2021 p. (86 mok.). Lo cTocyeTbesn
2022 p., To ny6nikauin noku 65.
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As a result, the search strategy looked like this: TITLE
(brachytherapy «Cervical Cancer») with date of publication
(LIMIT-TO (PUBYEAR, 2012-2022), type of publication
(article, look, theses) and field (medicine) — (LIMIT-TO
(DOCTYPE, «ar») OR LIMIT-TO (DOCTYPE, «cp»)
OR LIMIT-TO (DOCTYPE, «re»)) AND (LIMIT-TO
(SUBJAREA, «MEDI»).

In addition, to determine the picture of changes in
indicators in dynamics, monitoring of data for two periods
was carried out: 2012-2022 and 2018-2022. The entire
body of retrieved documents was evaluated by the distri-
bution of quantitative indicators by country, authors of
publications, institutions, scientific journals, and sponsors
that funded the research.

RESULTS AND DISCUSSION

According to the results of the study, 694 documents
were found that most closely correspond to the subject
of the study.

As evidenced by the distribution of documents over
the years as a whole, their number is growing despite the
uneven distribution. Fig. 1. summarizes the distribution of
the brachytherapy method used in 2012—-2022. At the same
time, growth was noted in 2016 (71 documents), 2018
(84 documents), and 2021 (86 documents). As for 2022,
there are 65 publications so far.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Poku
Year

Pwuc. 1. QuHamika ny6nikauin 3a 2012—2022 pp.
Fig. 1. Dynamics of publications for 2012-2022

3aranom noHag 30 kpaiH B3snu yyacTtb y nybnikauii
694 pokymeHTiB. Kpainu, aki manu Big 1 O 4 OOKYMEHTIB
Oyno BUWKIMOYEHO. FAK MokasaHo Ha puc. 2, 3a 3aranbHo
CyKynHicTio nybmikauin 3a Becb nepiog, CLUA manu
HambinbWNA BHECOK y pPO3BUTOK Uiei Temmn (185 poky-
MeHTiB). KpiM TOro, 3rigHO 3 pEeNTMHIOM pPO3MNOAiny,
HM3Ka KpaiH Mamna KinbkicTb ny6nikauin meHwe 100
(puc. 2), 3okpema lHois — 86 OokymeHTiB, AnoHia — 74,
®paHuia — 74, Kutan — 73, Kanaga — 54, Asctpia — 52
Ta Higepnangu — 51.

BHacnigok MOHITOPUHIY BCTAHOBMEHO, WO 3a OCTaHHI
n'aTb pokiB KuTal i3 m'sToro micus BMpBaBCA Ha Agpyre,
siKke po3ginus i3 IHaieto (Mo 56 gok.).

In total, more than 30 countries participated in the
publication of 694 papers. Countries that had 1 to 4 docu-
ments were excluded. As shown in Fig. 2, in terms of the
total number of publications for the entire period, the
United States had the greatest contribution to the develop-
ment of this topic (185 papers). In addition, according to the
distribution ranking, a number of countries had less than
100 publications (Fig. 1). Among them, India — 86 docu-
ments, Japan — 74, France — 74, China — 73, Canada — 54,
Austria — 52 and the Netherlands — 51.

As a result of the monitoring, it was found that over
the past five years, China has moved from fifth place to
second, which it shares with India (56 documents each).
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HesBaxatounm Ha Te, wo CronyyeHi LUtatn Awme-
PpUKN CcTanu KpaiHOoW-NiAepoM, Yy CAUCOK MPOBIOHUX
IHCTUTYTIB, WO 3aWmanuca pO3pPOOKOK  TEXHOIOTriN

6paxitepanii PLUM yBinwoB Tinbkn oguH University
of Texas MD Anderson Cancer Center, pewTa — 3 iHLIMX

KpaiH (puc. 3).
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Despite the fact that the United States of America
became the leading country, only one University of Texas
MD Anderson Cancer Center was included in the list
of leading institutions involved in the development of
cervical cancer brachytherapy technologies, the rest of
the institutions were from other countries (Fig. 3).
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Pwuc. 2. Posnoain nybnikauin 3a kpaiHamu woao nutaHe bpaxitepanii PLUM
Fig. 2. Distribution of publications on cervical cancer brachytherapy by countries
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Puc. 3. MposigHi ycTaHoBw, WO 3arimanucsa po3pobkoto TexHonorin 6paxitepanii PLLUM
Fig. 3. Lead institutions involved in the development technologies of cervical cancer brachytherapy

Otxe, nepwe wmicue 3anHsaB Med. Universitat Wien,
Asctpis (50 pok.), apyre — Institut de Cacy Cackologie
Gustave Roussy, ®paHuis (47 gok.), Tpete — Tata Memorial
Hospital, IHgis (42 pok.). He meHwWw nonynsipHoto B €Bponi
€ nikapHa yHiBepcuteTry Aarhus Universitets hospital,
OaHia (38 gok.). Tinbkn oamH 3aknag, i3 CLUA — University
of Texas MD Anderson Cancer Center (20 gok.). eLo iHwa
KapTMHa cknanacsa B OCTaHHi M'siTb pokiB. [epwe micue
nocis Tata Memorial Hospital (27 pok.), BMnepeamsLun
Med. Universitat Wien, ABcTpis (25 gok.) Ta Institut de Cacy
Cackologie Gustave Roussy (22 gok.).

So, the first place was taken by Med. University Wien,
Austria (50 docks), second — Institut de Cacy Cackologie
Gustave Roussy, France (47 docks), third — Tata Memorial
Hospital, India (42 docks). Equally popular in Europe is the
Aarhus Universitetshospital, Denmark (38 docs). Only one
event from the USA — University of Texas MD Anderson
Cancer Center (20 papers). A somewhat second picture
has developed over the past 5 years. Tata Memorial
Hospital (27 docs) took first place, overtaking Med. Univer-
sity Wien, Austria (25 docks) and Institut de Cacy Cacko-
logie Gustave Roussy (22 docks).
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3 ypaxyBaHHAM Kopekuii gaHux 3a 2018-2022 pokwu
Ha nepwe wmicue BunwoB Tata Memorial Hospital,
IHais (27 pok.).

HacTynHum BaXnvBWM MOKa3HUKOM OLHKU Cy4acHOro
cTaHy npobremu € BCTaHOBMEHHHA MNpPOBIAHMX daxiBLiB,
AKi 3pobunM HanBINbLWNA BHECOK Y PO3BUTOK TEXHOMOTIN
opaxitepanii PLUM, iHTEHCMBHICTb Ta SKICTb AiSANbHOCTI
SIKMX OLIHIOBanuM 3a 3aranbHOK KinbKicTiO nybnikauin Ta
3a KiNbKiCTIO MocunaHb Ha HWUX. Y pesynstaTti BuAineHi
HanakTuBHiILWi BYeHi (puc. 4), 3okpema Potter R. (Medical
University of Vienna, Austria), Haie-Meder C. (Gustave
Roussy Cancer Campus Grand Paris, Department of
Radiation Oncology, Villejuif, France), Tanderup K. (Aarhus
Universitets hospital, Aarhus, Denmark) Ta Mahantshetty U.
(Tata Memorial Hospital, Mumbai, India).

Chargari C.
Kirisits C.

Tanderup K.

ABTOpH
The authors

Mahantshetty U.

Haie-Meder C.

Potter R.

3

=]
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Taking into account the correction of data for 2018-2022,
Tata Memorial Hospital, India (doc 27) took the first place.

The next important indicator for assessing the current
state of the problem of cervical cancer brachytherapy is
the identification of leading specialists who have made the
greatest contribution to the development of cervical cancer
brachytherapy technologies, the intensity, and quality of
whose activities were assessed by the number of publi-
cations and the number of references to them. As a result,
the most active scientists were identified (Fig. 4), in parti-
cular Potter R. (Medical University of Vienna, Austria),
Haie-Meder C. (Gustave Roussy Cancer Campus Grand
Paris, Department of Radiation Oncology, Villejuif, France),
Tanderup K. (Aarhus Universitetshospital, Aarhus, Denmark)
and Mahantshetty U. (Tata Memorial Hospital, Mumbai, India).
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Kinbkictb nybnikauii
No. of papers

Puc. 4. HanbinbLw npoaykTiBHI BYeHi, nybnikauii skux npucssiyeHi 6paxitepanii PLUM
Fig. 4. The most productive scientists whose publications are devoted to brachytherapy

Cnig 3as3HauMTW, WO 3a OCTaHHi M'STb POKIB TakoX
BiaGynuca geski 3amiHn. Tak, Nignpyrody nosuuiio 3anHanm
Mahantshetty U. (26 gok.), Tanderup K. (21 pok.) i Ha
Tpetbomy micli Kirisits Ch. (19 pok.) 3 Medizinische
Universitat Wien, Vienna, Austria. Hwx4ye HaBogumo
XapakTepUCTUKY HayKOBOi aKTUBHOCTI LIMX BYEHUX.

Pétter R. mae 469 nybnikauin, aki uutytoTeca 22373 pa-
31, h-ingekc 75. OcTaHHi ny6nikauii 2022 p. (6 gok.) npu-
CBsiYeHi GaraToueHTPOBUM AOCHIAXKEHHSAM MNPOrHO3yBaH-
Hs HacnigkiB ximionpomexesoi Tepanii PLUM, 3okpema
micueso-nowmperHomy PLLUM (MIMPLUM), Ta 3D-6paxitepanii
riHEKOMOriYHNX pakis.

Haie-Meder C. mae 430 nyGnikauin, sk uMTytoTbCA
16493 pa3n, h-iHgekc 58. OctanHi ny6nikauii 2022 p.
(15 pok.) npucesaYeHi bpaxiTepanii negiaTpUyYHUX NaLieHTIB
Ta NPOMeHeBUM Hacnigkam nicna 6paxitepanii.

Mahantshetty U. ony6nikyBaB 219 [OKyMeHTIB, Ha SKi
otpumaB 4912 uutyBaHb, h-iHgekc 33. [y6nikauii 3a
2022 p. (17 pok.) npucBsAYeHi aHanidy pesynesraris 6ararto-
ueHTpoBux gocnigpxeHo EMBRACE |, 3okpema nporHosy-
BaHHIO Hacnigkis perpecii PLLUM nig 4ac ximionpomeHeBoi
Tepanii, TSXKKOCTI Ta NepCUCTEHLIi Mi3HIX LUNYHKOBO-KMLL-
KOBMX 3axBOploBaHb Ta hakTopam puU3MKy Mi3HbOI CTIKOT
BTOMM nicna  XximionpomeHesoi Tepanii npu  MMPLUM.
3HavyHe Micue y OOCNiAXEHHAX MPUCBAYEHO rnobanbHUM
npobrnemam MNT MMPLM Ta iHWWM NUTaHHAM.

However, it should be noted that over the past 5 years
there have also been some changes. Thus, the leading
position was taken by Mahantshetty U. (26 entries),
Tanderup K. (21 entries), and the third place was taken
by Kirisits, Ch. (19 papers) from Medizinische Universitat
Wien, Vienna, Austria. Below is a description of the scien-
tific activity of these scientists.

Poétter R. has 469 publications that are cited 22373 ti-
mes, while the h-index is 75. The latest publications in
2022 (6 papers) are devoted to multicenter studies on the
prediction of the consequences of chemoradiation therapy
for cervical cancer, in particular locally advanced cervical
cancer, and 3D brachytherapy of gynecological crayfish.

Haie-Meder C. has 430 publications, which are cited
16493 times, and an h-index of 58. The latest publications in
2022 (15 papers) are devoted to brachytherapy in pediatric
patients and the radiation consequences of brachytherapy.

Mahantshetty U. published 219 papers that are cited
by scientists from all over the world 4912 times, h-index
is 33. Publications for 2022 (17 papers) are devoted
to the analysis of the results of multicenter studies of
EMBRACE |, in particular, the prediction of the conse-
quences of cervical cancer regression during chemo-
radiotherapy, severity and persistence of late gastro-
intestinal disease and risk factors for late sustained
fatigue after chemoradiotherapy.
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Kirisits Ch. mae Tinekn 199 nyb6nikauin, ane 6araTto
untyBaHb 11415, h-index 48. lMy6nikauii 3a ocTaHHil pik
(8 pok.) NpucBsaYeHi nigcyMkam BUKOHaHHS GaraToueHTpo-
Bux gocnigkeHb EMBRACE-I Ta po6o4yoi rpynun AAPM-303,
a TaKOX pPaHOOMI30BaHWX MOPIBHANBHUX AOCHIOKEHb
asu-1ll BHYTPIiLLHBEONOPOXHUHHOI BpaxiTepanii 3 HU3bKO
MOTY>KHICTIO JO3MW.

Y Tanderup K. 189 nyGnikauin, ski uutyBanucs
6966 pasiB, h-iHgekc 44. lMy6nikauii 3a 2022 p. (12 gok.)
NPUCBSAYEHI TPUBUMIPHIA PEKOHCTPYKLIT A03M Ha OCHOBI
[O3NMETPIT in vivo, a TakoX nepesipLi 403K eNeKTPOHHOro
Keperna Opaxitepanii i3 MNacTUKOBMM CUMHTUNAUINHAM
[ETEeKTOPOM; B3aEMO3B'A3KY [03a—e(eKT MK BariHasnb-
HUMM TOYKaMK 403K Ta BariHanbHUM cTeHo3om npu PLUM.

BaxnmBrMM NOKa3HWMKOM AN OLHKM CTaHy Ta nepcnek-
TMB PO3BUTKY HAYKOBOrO HamnpsIMKy € CTyMiHb LIUTOBAHOCTI
okpemoi cTaTTi, XypHany abo asTopa. LiutoBaHicTb
HayKOBOro JOKYMeHTa, K popMa HayKOBUX KOMYHiKaLin,
ue TeopeTMyHa XapaKTepUCTMKa BaXJIMBOCTI/CTYNeHs
aKkTyarnbHOCTI MpoBeaeHNX OOCHiMKeHb Y ranysi 3HaHb Ta
po3rnsagaeTbCcs, Hacamnepen, $SK MOKasHUK  KifbKiCHOT
OL|iHKM MOTO BUKOPUCTAHHS, SKe y CBOIO Yepry OnocepenKo-
BaHO BigoOpakae MOro LiHHICTb. BMCOKI MOKa3HMKU LUTY-
BaHHA hopmManbHO CBigYaTb MPO YCMilIHICTb/aBTOPUTET-
HiCTb PObIT aBTOpa/aBTOPIB AN HAYKOBOI CMifTbHOTW.

Binbw getanbHUI aHania 4O3BONMB BCTAHOBUTH, LLIO
He3BaXkaluM Ha Te, L0 KOXEH 3 LMX BYEHUX MNpaule B
HayKOBUX LIEHTPax Pi3HMX KpaiH, BOHW TICHO CRIfKYOTbCS
Ta 0OepyTb y4yacTb Yy BUKOHaHHI CMiflbHUX MiKHAPOOHUX
NPOEKTIB, IO NiATBEPMKYIOTb iX nybnikauii. binbwe TOro
crinbHa JisanbHICTb € JOCUTb MIIAHOK, OCKINbKM iX HAYKOBI
npaui MaTb HaNBInNbLUY KiNbKICTb NOCKUMNaHb.

Cepep cninbHUX AOCNiMKeHb AOLINbHO BUGINUTY Taki:

«Image guided brachytherapy in locally advanced
cervical cancer: Improved pelvic control and survival in
RetroEMBRACE, a multicenter cohort study» [10], sika mae
387 nocunaHb, 24 cnisaBTopw i3 11 KpaiH CBITY;

«Effect of tumor dose, volume and overall
treatment time on local control after radiochemothe-
rapy including MRI guided brachytherapy of locally
advanced cervical cancer» [11] mae 191 nocunaHHg,
14 cniBaBTOpIB i3 9 KpaiH CBITY;

«Image guided adaptive brachytherapy with combined
intracavitary and interstitial technique improves the thera-
peutic ratio in locally advanced cervical cancer: Analysis
from the retroEMBRACE study» [12] mae 173 nocunaHHs,
13 cniBaBTOpIB i3 7 KpaiH CBITY.

Takum 4mHOM, Ui chinbHM nyb6nikauii ceig4yaTb npo
BMCOKY KOMYHiKaLiiHy aKTMBHICTb Ta iHTErpoBaHiCTb
aBTOPIB Y MiKHapoOAHYy HayKoBy cdpepy LIoOo YOOCKOHa-
NeHHsA TexHororin Gpaxitepanii riHekonoriyHoi  cdepw.
ToGTO CTBOPEHHS Yy CMiBABTOPCTBI 3 MiXXHAPOAHUMWU NapT-
HepaMy HayKOBUX Mpaulb CBiAYMTb MNPO 3anyyeHHs ix
OisNbHOCTI [0 CBITOBOI CMINMIbHOTK, WO BMJMBAE Ha iX
MDKHaPOOHWUIA PENTUHT.

Taka TeHAeHUis cninbHOI yvacTi AOCNIAHUKIB i3 Pi3HUX
KpaiH CBiTYy Yy BMKOHaHHi EBPOMENCHKUX OaraToLeHTPOBKX
KOropTHUX OOCNIMKEHb € Oy>Ke MOLUMPEHOK i Mae baraTto
nepesar. [lo-nepie, cninbHi nybnikauii MawTe HanBuULLy
SKICTb BMKOHAHHA Ta GaraTo nocunaHb, no-gpyre —
MatTb OGarato CNoHCOpIB LWOAO (hiHaHCyBaHHA Aocnia-
KeHb. Tak, 00 HaWaKTUBHIWMX CMNOHCOPIB 3a AaHuMK
Bl Scopus pgouinbHO BiOHECTM Taki  opradisaduii:
Kreeftens Bekaempelse, Elekta, Medizinische Universitat
Wien, Varian Medical Systems Ta iH.

Kirisits, Ch. has only 199 publications and 11415 cita-
tions, h-index 48. During 2022, he participated in the multi-
center study EMBRACE |, co-author of the AAPM-303
working group report, and in the final phase-Ill randomi-
zed comparative studies with low-power intracavitary
BT cervical cancer.

Tanderup K. has 189 publications that were cited 6966,
h-index 44. Publications for 2022. (12 papers) are devoted
to 3D dose reconstruction based on in vivo dosimetry,
as well as dose verification of the electronic source of
BT with a plastic scintillation detector; dose—effect relation-
ships between vaginal dose points and vaginal stenosis
in cervical cancer, etc.

An important indicator of assessing the state and
prospects for the development of a scientific direction is
the citation of an individual article, journal, or authors.
The citation of a scientific document, as a form of scientific
communication, is a theoretical characteristic of the
importance/degree of relevance of research in the field
of knowledge and is considered, first of all, as an indicator
of a quantitative assessment of the use of new knowledge,
which in turn indirectly reflects the value of the publication.
High citation rates formally testify to the success/authority
of the author’s/authors’ works for the scientific community.

A more detailed analysis made it possible to establish
that, despite the fact that each of these scientists works
in the scientific center of different countries, they closely
communicate and participate in the implementation of
joint international projects that confirm their publications.
Moreover, joint activities are quite fruitful, because their
scientific works have the largest number of references.

Among the joint studies, it is worth highlighting the
following:

«lmage guided brachytherapy in locally advanced
cervical cancer: Improved pelvic control and survival
in RetroEMBRACE, a multicenter cohort study» [10], has
a record number of citations — 387 references and 24 co-
authors from 11 countries;

«Effect of tumor dose, volume and overall treat-
ment time on local control after radiochemotherapy
including MRI guided brachytherapy of locally advanced
cervical cancer» [11], cited 191 times, 14 co-authors
from 9 countries;

«Ilmage guided adaptive brachytherapy with combined
intracavitary and interstitial technique improves the thera-
peutic ratio in locally advanced cervical cancer: Analysis
from the retroEMBRACE study» [12], cited 173 times,
13 co-authors from 7 countries.

Thus, these joint publications testify to the high
communication activity and integration of the authors into
the international scientific field to improve the techno-
logies of gynecological brachytherapy. That is, conducting
scientific research in collaboration with international
partners indicates the integration of their activities with the
world community, which affects their international rating.

This trend of integrating scientific schools from around
the world into European multicentre cohort studies is very
common and has many advantages. Firstly, joint publi-
cations are of the highest quality and have many referen-
ces, and secondly, there are many research funding
sponsors. Thus, according to the Scopus database, it is
advisable to include the following organizations among
the most active sponsors: Kraeftens Beksempelse,
Elekta, Medizinische Universitat Wien, Varian Medical
Systems, etc.

OpuwuriHanbHi gocnigpkeHHs

Original research



YKpaiHCbKWI pafionoriyHvi Ta oHkonorivyHvm xxypHan. 2022. T. 30. Ne 3. C. 41-53
Ukrainian journal of radiology and oncology. 2022;30(3):41-53

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

[o pedi, pocnigpxeHHa EMBRACE-I 6yno, BnacHe,
aKaJeMiYyHVMM, OCHOBHI BHECKU Y HaTypanbHi opmi Byrnu
HafdaHi Yepes kadeapy pagiauinHoi oHkonoril BigeHcbkoro
MEAMNYHOTO YHIBEPCUTETY Y BUMSAI akageMidHoro nepco-
Hany Ta iHpacTpykTypu. 3HayHi BHeckn Gyno 3pobneHo
OpXyCbKnM YHIBEPCMTETOM, HEOOMEXEHI HayKOBi rpaHTK
Bin Elekta AB Ta Varian Medical Systems Haganu
hiHaHCOBY NIATPUMKY MepcoHany AOChiOHWLBLKOro odicy,
IT-niaTpMMKyY Ta NpoBeaeHHs Hapag.

Y poboTi TakoX npoaHanizoBaHO PENTUMHI HayKOBUX
XypHaniB, y SIKUX BUCBIiTMOBanuca nutaHHsa Opaxitepanii
PWM gk BaxnuBumx 3acobiB HayKOBOI KOMyHiKauii, Lo
aKyMynoolTb rany3esi iHHOBaUiNHI JOCATHEeHHs. 3rigHo
3 gaHnmm Scopus 6yno oTpMmMaHo noHag 30 Ha3B Npodinb-
HUX [pKepen Wwoao nutaHb 6paxitepanii PLUM (puc. 5).
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Incidentally, the EMBRACE-I study was academic,
with major in-kind contributions from sponsors through
the Department of Radiation Oncology at the Medical
University of Vienna in the form of academic staff and
infrastructure. Significant contributions were made by
Aarhus University. Scientific grants from Elekta AB and
Varian Medical Systems are aimed at financial support
for research office staff, IT support, and meetings.

Also, the rating of scientific journals, which covered
the issues of cervical cancer brachytherapy as an impor-
tant means of scientific communication, accumulating
industry innovative achievements, was analyzed. Accor-
ding to Scopus data, more than 30 specialized sources
on cervical cancer brachytherapy have been iden-
tified (Fig. 5).

Radiotherapy Intern. ). Of 1. Radiat.
And Oncology Radiat. Oncol. Research
Biol. Phys.
HypHanu
Journal

Puc. 5. MposigHi HaykoBi Axepena, siki nybnikytoTb poboTu wopo 6paxitepanii PLLUM
Fig. 5. Leading scientific sources covering robotics for brachytherapy

BcTaHoBNeHo, WO TOMOBHUM 3 HAyKOBUX [pKepen
3a TemaTtukow Opaxitepanii PLUM e >xypHan «Brachy-
therapy» (B Scopus 3 2002 p.) — 133 nyb6nikauii, 3rigHo
3 [AvHamikol  nybnikauiHoi  akTMBHOCTI  Hambinblua
Kinekicte 6yna y 2017-2018 pp., y 2019 p. ix KinbkiCTb

3MeHwwunacsa, ane nodnHatoum 3 2020 p. novana
3poctatu. Cnig TakoX Big3HauUUTM Taki [mpkepena skK:
«Journal Of Contemporary Brachytherapy» y B[

3 2010 p. (88 ny6bn.), «Radiotherapy And Oncology»
3 1983 p. (48 ny6n.), «International Journal of Radia-
tion Oncology Biology Physics» 3 1975 p. (34 ny6n.) Ta
«Journal of Radiation Research» 3 1960 p. (22 ny6n.).

OTxe, 3a OUiHKOK HaykoBUX Nybnikauin 3a MokasHu-
KOM iHTEHCUBHOCTI iX LMTyBaHHS, sika Bigobpaxae ix
UiHHICTb Aonsa HaykosuiB, 6yno igeHTudikosaHo 20 ny6-
nikayin (tabn. 1). Ui cratti uuTtyloTbca B uinomy
2706 pasiB, a cepegHs KiNbKiCTb uUMTaT CcTaHoBuNa
135,3 pasu (gianasoH: 71-395 pasis).

Y Tabnuui 1 BigobpaxeHo Ha3By [OOKyMEHTa, KOro
aBTopiB, mxepeno nybnikauii, pik nybnikauii Ta KinbkicTb
nocunaHb Ha Uen AOKyMeHT. Tak, Hanbinblie LuTyBaHb
(387 pasiB) orpumana crtatta «Image guided brachy-
therapy in locally advanced cervical cancer: Improved
pelvic control and survival in RetroEMBRACE, a multi-
center cohort study» Sturdza A. et al. [10].

It is shown that the main scientific source on the
topic of cervical cancer brachytherapy is the Brachy-
therapy journal (in Scopus since 2002) — with 133 publi-
cations, according to the dynamics of publication activity,
the largest number was in 2017-2018, 2019 their number
decreased, but since 2020, there has been a steady
increase in publications. It should also be noted such
sources as: «Journal Of Contemporary Brachytherapy»
in the database since 2010 (88 public.), «Radiotherapy
And Oncology» since 1983 (48 public.), «International
Journal of Radiation Oncology Biology Physics»
(34 publ.) and «Journal of Radiation Research» since
1960 (22 publ.).

Evaluation of scientific publications by the intensity
of their citation, reflecting their value to scientists, made it
possible to identify 20 publications (Table 1). These articles
have a total of 2,706 citations, with an average citation
count of 135.3 (range: 71-395).

The table 1 displays the title of the document, its
authors, the source of publication, the year of publication,
and the number of references to this document. Thus, the
most cited work (387 times): «Image guided brachytherapy
in locally advanced cervical cancer: Improved pelvic
control and survival in RetroEMBRACE, a multicenter
cohort study» Sturdza, A. et al. [10].
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Ta6nuus 1. HanbinbLw LMToBaHi JOKYMEHTM LWOAO NUTaHb BpaxiTepanii paky Wuinkn MaTku
Table 1. Most cited documents on cervical cancer brachytherapy

. KinbkicTb
Ne HasBea AOKyMeHTa ABTOpK xepeno Pik nocunaHL
Title Authorse Journal Year o
Citations
1 2 3 4 5 6
1 | Image guided brachytherapy in locally Sturdza A., Pétter R., Radiotherapy Oncology | 2016 395
advanced cervical cancer: Improved pelvic Fokdal L.U., (...), Tanderup K.,
control and survival in RetroEMBRACE, Lindegaard J.C.
a multicenter cohort study
2 | Trends in the utilization of brachytherapy Kathy Han, Michael Milosevic, | International J. Radiation | 2013 349
in cervical cancer in the United States Anthony Fyles, Melania Pintilie, | Oncology Biology
Akila N Viswanathan Physics
3 | Effect of tumor dose, volume and overall Tanderup K., Fokdal L.U., Radiotherapy Oncology | 2016 197
treatment time on local control after Sturdza A, (...),
radiochemotherapy including MRI guided Lindegaard J.C., Pétter R.
brachytherapy of locally advanced
cervical cancer
4 | Image guided adaptive brachytherapy with Fokdal L., Sturdza A, Radiotherapy Oncology | 2016 177
combined intracavitary and interstitial Mazeron R, (...),
technique improves the therapeutic ratio Lindegaard J.C., Tanderup K.
in locally advanced cervical cancer: Analysis
from the retroEMBRACE study
5 | Improved survival of patients with cervical Rijkmans E.C., Nout R.A, Gynecologic Oncology | 2014 168
cancer treated with image-guided Rutten LH.H.M., (...),
brachytherapy compared with conventional Kroep J.R., Creutzberg C.L.
brachytherapy
6 | Dose—volume effect relationships for late Mazeron R., Fokdal L.U., Radiotherapy Oncology | 2016 153
rectal morbidity in patients treated with Kirchheiner K., (...),
chemoradiation and MRI-guided adaptive Tanderup K., Potter R.
brachytherapy for locally advanced cervical
cancer: Results from the prospective
multicenter EMBRACE study
7 | Clinical outcome and dosimetric parameters Nomden C.N., De Leeuw Radiotherapy Oncology | 2013 137
of chemo-radiation including MRI guided A.A.C., Roesink J.M,, (...),
adaptive brachytherapy with tandem-ovoid Van Dorst E.B.L.,
applicators for cervical cancer patients: Jurgenliemk-Schulz I.M.
A single institution experience
8 | Comparison and consensus guidelines for Viswanathan A.N., Erickson B., | International J. Radiation | 2014 127
delineation of clinical target volume for CT- Gaffney D.K,, (...), Oncology Biology
and MR-based brachytherapy in locally Yashar C.M., Bosch W. Physics
advanced cervical cancer
9 | Dose-effect relationship and risk factors for Kirchheiner K., Nout R.A,, Radiotherapy Oncology | 2016 113
vaginal stenosis after definitive radio(chemo) Lindegaard J.C., (...),
therapy with image-guided brachytherapy Pétter R., Tanderup K.
for locally advanced cervical cancer in the
EMBRACE study
10 | Clinical feasibility of combined intracavitary/ Fokdal L., Tanderup K., Radiotherapy and 2013 105
interstitial brachytherapy in locally advanced Hokland, S.B., (...), Oncology
cervical cancer employing MRI with a tandem/ | Paludan M., Lindegaard J.C.
ring applicator in situ and virtual preplanning
of the interstitial component
11 | Impact of treatment time and dose Mazeron R., Radiotherapy and 2015 104
escalation on local control in locally advanced | Castelnau-Marchand P., Oncology
cervical cancer treated by chemoradiation Dumas L., (...), Lefkopoulos D.,
and image-guided pulsed-dose rate adaptive Haie-Meder C.
brachytherapy
12 | Impact of treatment time and dose Mazeron R., Radiotherapy Oncology | 2015 104
escalation on local control in locally advanced | Castelnau-Marchand P.,
cervical cancer treated by chemoradiation Dumas I, (...), Lefkopoulos D.,
and image-guided pulsed-dose rate adaptive Haie-Meder C.
brachytherapy
13 | MRI-guided adaptive brachytherapy in locally | Pétter R., Tanderup K., The Lancet Oncology 2021 99
advanced cervical cancer (EMBRACE-I): Schmid M.P,, (...),
a multicentre prospective cohort study Wong J.S.Y., Yoshida K.
14 | Dosimetric impact of interobserver variability Hellebust T.P., Tanderup K., Radiotherapy and 2013 80
in MRI-based delineation for cervical cancer Lervag C., (...), Potter R., Oncology
brachytherapy Petri¢ P.
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3akiHyeHHs Tabnuui 1. HanbinbLu uMTOBaHi JOKYMEHTU LWoao NuTaHb BpaxiTepanii paky LMK MaTkm
End of the table 1. Most cited documents on cervical cancer brachytherapy

1 2 3 4 5 6
15 | Manifestation pattern of early-late vaginal Kirchheiner K., Nout R.A., International J. Radiation | 2014 79
morbidity after definitive radiation Tanderup K., (...), Dérr W., Oncology Biology
(Chemo)therapy and image-guided adaptive Potter R. Physics
brachytherapy for locally advanced cervical
cancer: An analysis from the embrace study
16 | Clinical outcomes of definitive chemoradiation | Castelnau-Marchand P., Gynecologic Oncology | 2015 78
followed by intracavitary pulsed-dose rate Chargari C., Maroun P, (...),
image-guided adaptive brachytherapy Haie-Meder C., Mazeron R.
in locally advanced cervical cancer
17 | Adaptive image guided brachytherapy for Nesvacil N., Pétter R., Radiotherapy Oncology | 2016 75
cervical cancer: A combined MRI-/CT-planning | Sturdza A., (...), Federico M.,
technique with MRI only at first fraction Kirisits C.
18 | Long term experience with 3D image guided Ribeiro I., Janssen H., Radiotherapy Oncology | 2016 74
brachytherapy and clinical outcome in cervical | De Brabandere M., (...),
cancer patients Vergote I., Van Limbergen E.
19 | Brachytherapy in the treatment of cervical Banerjee R., Kamrava M. International J. Wom- 2016 74
cancer: A review en’s Health
20 | Adaptive 3D image-guided brachytherapy: Mazeron R., Gilmore J., Oncologist 2013 71
A strong argument in the debate on Dumas I, (...), Morice P.,
systematic radical hysterectomy for locally Haie-Meder C.
advanced cervical cancer

TemaTtuka UMX CTaTel BUCBITNIOBaNa HU3KY KIYOBUX
HanpsiMkiB. 3okpema, N'saTb PobIT NPUCBSYEHO PETPOCTEK-
TUBHUM MixHapogHuMm pocnigpxkeHHsam (RetroEMBRACE)
[10, 12—-15], ogMHagusaTb cTaTten — MUTaAHHAM iHTerpauii
TpuBUMIpHMX 300paxeHb (MPT) y npouec nnaHyBaHHS
OpaxiTepanii 3 Bidyanisauiel0o Ha OCHOBi KOMM'HOTEPHOI
Tomorpadii (KT) a6o MPT [16-21]. Mpu ubomy Benuka
KinbkicTe ny6nikauin (65%), Aki npuBepHynu yeary daxis-
uiB, BigHoCATbCA A0 nikyBaHHa MIPLWM, wo wuinkom
3pO3yMino Yepe3 BUCOKY YacTOTY iXHbOI 3yCTpivanbHOCTI
Ta peunavBiB 3aXBOPHOBaHHS.

Ak 6aummo 3 Tabnuui GinbLicTe LMTOBaHUX Ny6nikauin
onybnikoBaHa we y 2013 p. i Tinbku ogHa ny6nikauis
y 2021 p. — «MRI-guided adaptive brachytherapy in locally
advanced cervical cancer (EMBRACE-I): a multicentre
prospective cohort study» [15] 3 xypHany «The Lancet
Oncology» Maike 3a pik Habpana 89 nocunaHb, LWO
CBiQYMTb NPO AyXXe BUCOKY akTyanbHICTb Ta 3HauYyLLiCTb
HagaHoi B Hin iHdopmauii. Cnig Takox Big3Ha4MTH,
Wwo GinbLwicTe NpounToBaHMx nybnikauin (11 gok.) i3 xyp-
Hany «Radiotherapy Oncology», ane BoHu 6ynu Hagpy-
koBaHi oo 2016 p.

AHanis nybnikauin 3a 2022 p. (65 gok.) nokasas,
wo 26,0% 3 HWMX NpUCBAYEHO NUTaHHsAM OpaxiTepanii
Ha ocHoBi MPT, y TOMy 4uCni NOPIBHSHO 3 iHWWMW METO-
famu Bisyanisauii, Hanpuknag KT. AsTopu posrnsgatoTb
OCTaHHi TEXHOMOriYHi 3MiHM Yy nnaHyBaHHI OpaxiTepanii,
a TakoX Oinbl LIMPOKMIA [JOCTYyNn OO 3aCHOBaHMX Ha
3D o6’emHUX paHuMx MeTofiB Bi3yanisauii nauieHTa,
BKMO4aoum Komm'totepHy Tomorpadito (KT) Ta marHiTHo-
pesoHaHcHy Tomorpadito (MPT), Ha BigmiHy Big Tpaau-
UiMHMX MeTodiB, WO BUKOpUCTOBYOTb 2D nnaHapHi
306paxeHHs [22, 23]. OGroeoplolTbCS  KMiHIYHI  Noka-
3aHHS, BiJOMOCTI MPO KOHTPOSbHI TOYKM Mpouecy nepe-
Xogdy, eTanu BBEOEHHS B eKchniyaTauilo, 3axoau Loao
3abe3neyeHHss sakocti 3D Opaxitepanii. 26,0% ny6ni-
Kauin npucesaYeHO OBroBOPEHHID edEKTUBHOCTI Opaxi-
Tepanii npu MMNPLUM, a 18,5% — BucokogosHin (High-Dose
Rate) 6paxitepanii [24].

The thematic structure of these articles covered a num-
ber of key areas. In particular, five papers are devoted to
retrospective international studies (RetroEMBRACE) [10,
12-15], eleven papers are devoted to the integration of
three-dimensional images (MRI) into the planning process
of brachytherapy with imaging based on computed tomo-
graphy ( CT) or MRI [16-21]. At the same time, a large
number of publications (65%) that have attracted the
attention of specialists relate to the treatment of locally
advanced cervical cancer, which is quite understandable
due to the high frequency of their occurrence and
recurrence of the disease. Under these conditions, the role
of methods that ensure the quality assurance of all
components of complex therapy, including brachytherapy
as a component of LT, increases.

As can be seen from the table, most of the cited
works were published back in 2013 and only one publi-
cation in 2021 - «MRI-guided adaptive brachytherapy
in locally advanced cervical cancer (EMBRACE-I):
a multicentre prospective cohort study» [15] from the
journal «The Lancet Oncology», which gained 89 refe-
rences in just a year, which indicates a very high rele-
vance and importance of the information provided in it.
It should also be noted that most of the cited publications
(11 papers) are from the journal Radiotherapy Oncology,
but they were printed before 2016.

An analysis of the topics of publications for 2022
(65 documents) showed that 26.0% of them are dedicated
to MRI-based BT, including in comparison with other
imaging methods, such as CT. The authors review recent
technological developments in BT planning, as well as
greater access to 3D-based imaging techniques, including
CT and MRI, as opposed to traditional methods using
2D planar images [22, 23]. Clinical indications, transition
process milestones, commissioning steps, and assurance
quality measures for 3D brachytherapy are discussed.
26.0% of publications are dedicated to discussing the
effectiveness of brachytherapy in locally advanced
cervical cancer, and 18.5% to high-dose (High-Dose
Rate) brachytherapy [24].
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Cnig 3asHaumutn, wo 3 2019 p. daxiByi noyanm
aKTMBHO 0GroBoproBaTy NPOGNeMy HadaHHS pagionoriYHol
ponomoru nauieHtam 3 PLUM B ymoBax nangemii Covid-19.
Y pobotax 2022 p. 0GroBoptoeTLCS 3aHEMOKOEHHS fikapiB
CBOEYACHICTIO HagaHHA [gornomory nauieHtam i3 PLUM
nig 4ac nangemii Covid-19. ABTOpU OOCnifXeHb 3a3Ha-
YaTb, WO 3aTPUMKM FiKyBaHHS HEMMWHYYi, OTXe, CBOE-
yacHa rocnitTanisauis naudieHTiB HabyBae 0cC0OGNMBOro
3HaYeHHs B YCMILWHOMY 3HWXEHHI CmepTHOCTI [25, 26].
Ak cBigUMTbL OOCBIA HM3KM KpaiH, Opak KoOWTiB Ta
nepeposnoain giHaHcyBaHHA nig 4Yac naHAemii 3Ha4yHOo
obmexunu pgoctyn go Opaxitepanii, Wwo cTaBuTb nifg
CYMHIB NOKaribHWUI KOHTPOSb NyXnuHu [27, 28].

TakMmM YMHOM, MOXINMBO BiO3HAYUTU TaKi TeHOeHUIl
po3sutky BT PLUM sk ouiHka edeKkTMBHOCTI Bpaxitepanii
Yy KOMMEKCHOMY fiKyBaHHi nauieHTiB i3  MIPLUM;
BMKOpUCTaHHs BucokoposHoi (High-Dose Rate) 6paxite-
panii Ta BukopuctaHHa MPT npuv nnaHyBaHHi bpaxiTepanii.

BUCHOBKMU

HaykomeTpuyHmiA aHania cy4acHoro ctaHy Ta TeHAeHUii
po3BUTKY TexHonorin 6paxitepanii PLUM fossonme BcTaHo-
BUTW Cy4acHWI cTaH Npobnemu Ta OLiHUTM BHECOK MpPOBIA-
HMX KpaiH, HayKOBMX OpraHidauii Ta BYEHUX Yy PO3BUTOK
iHHOBAUMHUX TexHomnori OpaxiTepanii Ta iX TeHaeHUii
noganbLLOro po3BuUTKY. BcTaHoBneHi HanbinbLl akTyanbHi
Ta 3atpebyBaHi nybnikauii, a TakoX HaWnNpPOAYKTUBHILLI
BYEHI-aBTOpU, SAKi 3pobunn 3HA4YHWUIA BHECOK Yy pO3pobKy
nuTaHb 6paxiTepanii PLLUM.
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It should also be noted that since 2019, experts have
begun to actively discuss the problem of providing
radiological care to patients in the context of the Covid-19
pandemic. The papers of 2022 discuss the concerns of
doctors about the timeliness of providing care to patients
with cervical cancer during the Covid-19 pandemic.
The authors of the studies note that delays in treatment
are inevitable, therefore, patient turnover is of particular
importance in the reduction of mortality [25, 26]. As the expe-
rience of a number of countries has shown, the lack of
funds and the redistribution of funding during the pande-
mic has significantly limited access to brachytherapy, which
calls into question the local control of the tumor [27, 28].

It should be noted such trends in the development
of BT CC as an assessment of the effectiveness of brachy-
therapy in the complex treatment of patients with locally
advanced CC; the use of high-dose (High-Dose Rate) brachy-
therapy and the use of MRI when planning brachytherapy.

CONCLUSIONS

A scientometric analysis of the current state and
development trends of cervical cancer brachytherapy
technologies made it possible to establish the current
state of the problem and evaluate the contribution of
leading countries, scientific organizations, and scientists
to the development of innovative brachytherapy techno-
logies and their further development trends. The most
relevant and popular publications and productive scien-
tific authors who have made a significant contribution to
the development of issues of cervical cancer brachy-
therapy have been identified.

REFERENCES

1. Sung H, Ferlay J, Siegel RL et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA: a cancer journal for clinicians.
2021;71(3):209-49. (In English). DOI: 1https://doi.org/0.3322/caac.21660

2. Lichter K, Akinfenwa C, MacDuffie E et al. Treatment of cervical
cancer: overcoming challenges in access to brachytherapy.
Expert Review of Anticancer Therapy. 2022;22(4):353-9. (In English).
DOI: https://doi.org/10.1080/14737140.2022.2047936

3. Mayadev JS., Ke G, Mahantshetty U et al. Global challenges of
radiotherapy for the treatment of locally advanced cervical cancer.
International Journal of Gynecological Cancer. 2022;32(3):436—45.
(In English). DOI: https://doi.org/10.1136/ijgc-2021-003001

4. Han K, Milosevic M, Fyles A et al. Trends in the utilization of
brachytherapy in cervical cancer in the United States. International
Journal of Radiation Oncology, Biology, Physics. 2013;87(1):111-9.
(In English). DOI: https://doi.org/10.1016/j.ijrobp.2013.05.033

5. Wang W, Liu X, Wang D et al. The 100 Most Cited Papers in
Radiotherapy or Chemoradiotherapy for Cervical Cancer:
1990-2020. Frontiers in Oncology. 2021;11:642018. (In English).
DOI: https://doi.org/10.3389/fonc.2021.642018

6. Chetty R. 70 years of the JCP-highly cited papers: The causal
relation between human papillomavirus and cervical cancer.
Journal of Clinical Pathology. 2017;70(12):997. (In English).
DOI: https://doi.org/10.1136/jclinpath-2017-204867

7. Chen T, YuY, Jia F et al. The relationship between polycystic ovary
syndrome and insulin resistance from 1983 to 2022: A bibliometric
analysis. Frontiers in Public Health. 2022;10:960965. (In English).
DOI: https://doi.org/10.3389/fpubh.2022.960965

8. Eren MF, Eren AA. Do radiation oncologists publish what they present?
An observational analysis of abstracts presented at the radiation
oncology congresses in Turkey: A young radiation oncologists group
study. Nigerian Journal of Clinical Practice. 2022;25(6):817-24.
(In English). DOI: https://doi.org/10.4103/njcp.njcp_1794_21

9. Cascella M, Monaco F, Nocerino D et al. Bibliometric Network
Analysis on Rapid-Onset Opioids for Breakthrough Cancer Pain
Treatment. Journal of Pain and Symptom Management. 2022;63(6):1041-50.
(In English). DOI: https://doi.org/10.1016/j.jpainsymman.2022.01.023

OpuwuriHanbHi gocnigpkeHHs

Original research



YKpaiHCbKWI pafionoriyHvi Ta oHkonorivyHvm xxypHan. 2022. T. 30. Ne 3. C. 41-53
Ukrainian journal of radiology and oncology. 2022;30(3):41-53

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

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Sturdza A., Potter R., Fokdal L.U. et al. Image guided brachytherapy in
locally advanced cervical cancer: Improved pelvic control and survival
in RetroEMBRACE, a multicenter cohort study. Radiotherapy and
Oncology. 2016. Vol. 120, Ne 3. P. 428-433. DOI: https://doi.org/
10.1016/j.radonc.2016.03.011

Tanderup K., Fokdal L.U., Sturdza A. et al. Effect of tumor dose, volume
and overall treatment time on local control after radiochemotherapy
including MRI guided brachytherapy of locally advanced cervical cancer.
Radiotherapy and Oncology. 2016. Vol. 120, Ne 3. P. 441-446.
DOI: https://doi.org/10.1016/j.radonc.2016.05.014

Fokdal L., Sturdza A., Mazeron R. et al. Image guided adaptive
brachytherapy with combined intracavitary and interstitial technique
improves the therapeutic ratio in locally advanced cervical cancer:
Analysis from the retroEMBRACE study. Radiotherapy and Oncology.
2016. Vol. 120, Ne 3. P. 434-440.

Mazeron R., Fokdal L.U., Kirchheiner K. et al. Dose-volume effect
relationships for late rectal morbidity in patients treated with chemo-
radiation and MRI-guided adaptive brachytherapy for locally advanced
cervical cancer: Results from the prospective multicenter EMBRACE
study. Radiotherapy and Oncology. 2016. Vol. 120, Ne 3. P. 412—-419.
DOI: https://doi.org/10.1016/j.radonc.2016.06.006

Kirchheiner K., Nout R.A., Lindegaard J.C. et al. Dose-effect relationship
and risk factors for vaginal stenosis after definitive radio(chemo)therapy
with image-guided brachytherapy for locally advanced cervical cancer in
the EMBRACE study. Radiotherapy and Oncology. 2016. Vol. 118, Ne 1.
P. 160-166. DOI: https://doi.org/10.1016/j.radonc.2015.12.025

Poétter R., Tanderup K., Schmid M.P. et al. MRI-guided adaptive
brachytherapy in locally advanced cervical cancer (EMBRACE-I): a multi-
centre prospective cohort study. The Lancet Oncology. 2021. Vol. 22,
Ne 4. P. 538-547. DOI: https://doi.org/10.1016/S1470-2045(20)30753-1
Rijkmans E.C., Nout R.A., Rutten I.H. et al. Improved survival of patients
with cervical cancer treated with image-guided brachytherapy
compared with conventional brachytherapy. Gynecologic Oncology.
2014. Vol. 135, Ne 2. P. 231-238. DOI: https://doi.org/10.1016/
j-ygyno.2014.08.027

Nomden C.N., de Leeuw A.A., Roesink J.M. et al. Clinical outcome
and dosimetric parameters of chemo-radiation including MRI
guided adaptive brachytherapy with tandem-ovoid applicators for
cervical cancer patients: A single institution  experience.
Radliotherapy and Oncology. 2013. Vol. 107, Ne 1. P. 69-74. DOI:
https://doi.org/10.1016/j.radonc.2013.04.006

Viswanathan A.N., Erickson B., Gaffney D.K. et al. Comparison and
consensus guidelines for delineation of clinical target volume for
CT- and MR-based brachytherapy in locally advanced cervical cancer.
International Journal of Radiation Oncology, Biology, Physics. 2014. Vol. 90,
Ne 2. P. 320-328. DOI: https://doi.org/10.1016/).ijrobp.2014.06.005

Gill B.S., Kim H., Houser C.J. et al. MRI-guided high-dose-rate
intracavitary brachytherapy for treatment of cervical cancer: The uni-
versity of Pittsburgh experience. International Journal of Radiation
Oncology, Biology, Physics. 2015. Vol. 91, Ne 3. P. 540-547. DOI:
https://doi.org/10.1016/j.ijrobp.2014.10.053

Fokdal L., Tanderup K., Hokland S.B. et al. Clinical feasibility of
combined intracavitary/interstitial brachytherapy in locally advanced
cervical cancer employing MRI with a tandem/ring applicator in situ
and virtual preplanning of the interstitial component. Radiotherapy
and Oncology. 2013. Vol. 107, Ne 1. P. 63—-68. DOI: https://doi.org/
10.1016/j.radonc.2013.01.010

Hellebust T.P., Tanderup K., Lervag C. et al. Dosimetric impact of
interobserver variability in MRI-based delineation for cervical cancer
brachytherapy. Radiotherapy and Oncology.2013.Vol.107,Ne 1.P.13-19.
DOI: https://doi.org/10.1016/j.radonc.2012.12.017

Jacobsen M.C., Beriwal S., Dyer B.A. et al. Contemporary image-guided
cervical cancer brachytherapy: Consensus imaging recommendations
from the Society of Abdominal Radiology and the American Brachy-
therapy Society. Brachytherapy. 2022. Vol. 21, Ne 4. P. 369-388.
DOI: https://doi.org/10.1016/j.brachy.2022.04.005

Knoth J., Nesvacil N., Sturdza A. et al. Toward 3D-TRUS image-guided
interstitial brachytherapy for cervical cancer. Brachytherapy.2022.Vol. 21,
Ne 2. P. 186—192. DOI: https://doi.org/10.1016/j.brachy.2021.10.005
Gauci P.A., Kee D.L.C., Thamphya B. et al. Preoperative high-dose-rate
brachytherapy for high-risk early-stage cervical cancer: Long-term
clinical outcome analysis. Brachytherapy.2022.Vol. 21, Ne 3. P.273-282.
DOI: https://doi.org/10.1016/j.brachy.2021.11.007

Damast S., Tien C.J., Young M. et al. Single application hybrid interstitial
brachytherapy for cervical cancer: an institutional approach during the
COVID-19 pandemic. Journal of Contemporary Brachytherapy. 2022.
Vol. 14, Ne 1. P. 66-71. DOI: https://doi.org/10.5114/jcb.2022.113058
Gangopadhyay A. Elimination of cervical cancer as a public health
problem-how shorter brachytherapy could make a difference during
COVID-19. Ecancermedicalscience. 2022. Vol. 16. 1352 p. DOl
https://doi.org/10.3332/ecancer.2022.1352

Lombe D., Phiri M., Misadabwe S. Negative impact of the COVID-19
pandemic on the management of cervical cancer patients in Zambia.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Sturdza A Potter R, Fokdal LU et al. Image guided brachytherapy
in locally advanced cervical cancer: Improved pelvic control and
survival in  RetroEMBRACE, a multicenter cohort study.
Radiotherapy and Oncology. 2016;120(3):428-33. (In English).
DOI: https://doi.org/10.1016/j.radonc.2016.03.011

Tanderup K, Fokdal LU, Sturdza A et al. Effect of tumor dose, volume
and overall treatment time on local control after radiochemotherapy
including MRI guided brachytherapy of locally advanced cervical
cancer. Radiotherapy and Oncology. 2016;120(3):441-6. (In English).
DOI: https://doi.org/10.1016/j.radonc.2016.05.014

Fokdal L, Sturdza A, Mazeron R et al. Image guided adaptive brachy-
therapy with combined intracavitary and interstitial technique
improves the therapeutic ratio in locally advanced cervical cancer:
Analysis from the retroEMBRACE study. Radiotherapy and Oncology.
2016;120(3):434-40. (In English).

Mazeron R, Fokdal LU, Kirchheiner K et al. Dose-volume effect
relationships for late rectal morbidity in patients treated with chemo-
radiation and MRI-guided adaptive brachytherapy for locally advanced
cervical cancer: Results from the prospective multicenter EMBRACE
study. Radiotherapy and Oncology. 2016;120(3):412-9. (In English).
DOI: https://doi.org/10.1016/j.radonc.2016.06.006

Kirchheiner K, Nout RA, Lindegaard JC et al. Dose-effect relationship
and risk factors for vaginal stenosis after definitive radio(chemo)therapy
with image-guided brachytherapy for locally advanced cervical cancer in
the EMBRACE study. Radiotherapy and Oncology. 2016;118(1):160-6.
(In English). DOI: https://doi.org/10.1016/j.radonc.2015.12.025

Potter R, Tanderup K, Schmid MP et al. MRI-guided adaptive brachy-
therapy in locally advanced cervical cancer (EMBRACE-I): a multicentre
prospective cohort study. The Lancet Oncology. 2021;22(4):538-47.
(In English). DOI: https://doi.org/10.1016/S1470-2045(20)30753-1
Rijkmans EC, Nout RA, Rutten IH et al. Improved survival of patients
with cervical cancer treated with image-guided brachytherapy
compared with conventional brachytherapy. Gynecologic Oncology.
2014;135(2):231-8. (In  English). DOI: https://doi.org/10.1016/
j-ygyno.2014.08.027

Nomden CN, de Leeuw AA, Roesink JM et al. Clinical outcome
and dosimetric parameters of chemo-radiation including MRI
guided adaptive brachytherapy with tandem-ovoid applicators
for cervical cancer patients: A single institution experience.
Radiotherapy and Oncology. 2013;107(1):69-74. (In English).
DOI: https://doi.org/10.1016/j.radonc.2013.04.006

Viswanathan AN, Erickson B, Gaffney DK et al. Comparison and
consensus guidelines for delineation of clinical target volume for CT-
and MR-based brachytherapy in locally advanced cervical cancer.
International Journal of Radiation Oncology, Biology, Physics.
2014;90(2):320-8. (In English). DOI: https://doi.org/10.1016/.jirobp.2014.06.005
Gill BS, Kim H, Houser CJ et al. MRI-guided high-dose-rate intracavitary
brachytherapy for treatment of cervical cancer: The university of
Pittsburgh experience. International Journal of Radiation Oncology,
Biology, Physics. 2015;91(3):540-7. (In English). DOI: https:/
doi.org/10.1016/j.ijrobp.2014.10.053

Fokdal L, Tanderup K, Hokland SB et al. Clinical feasibility of
combined intracavitary/interstitial brachytherapy in locally advanced
cervical cancer employing MRI with a tandem/ring applicator in situ
and virtual preplanning of the interstitial component. Radiotherapy
and Oncology. 2013;107(1):63-8. (In English). DOI: https:/
doi.org/10.1016/j.radonc.2013.01.010

Hellebust TP, Tanderup K, Lervdg C et al. Dosimetric impact of
interobserver variability in MRI-based delineation for cervical cancer
brachytherapy. Radiotherapy and Oncology. 2013;107(1):13-9.
(In English). DOI: https://doi.org/10.1016/j.radonc.2012.12.017
Jacobsen MC, Beriwal S, Dyer BA et al. Contemporary image-guided
cervical cancer brachytherapy: Consensus imaging recommendations
from the Society of Abdominal Radiology and the American
Brachytherapy Society. Brachytherapy. 2022;21(4):369-88. (In English).
DOI: https://doi.org/10.1016/j.brachy.2022.04.005

Knoth J, Nesvacil N, Sturdza A et al. Toward 3D-TRUS image-guided
interstitial  brachytherapy for cervical cancer. Brachytherapy.
2022;21(2):186-92. (In English). DOI: https://doi.org/10.1016/.
brachy.2021.10.005

Gauci PA, Kee DLC, Thamphya B et al. Preoperative high-dose-rate
brachytherapy for high-risk early-stage cervical cancer: Long-term
clinical outcome analysis. Brachytherapy. 2022;21(3):273-82.
(In English). DOI: https://doi.org/10.1016/j.brachy.2021.11.007

Damast S, Tien CJ, Young M et al. Single application hybrid
interstitial  brachytherapy for cervical cancer: an institutional
approach during the COVID-19 pandemic. Journal of Contempo-
rary Brachytherapy. 2022;14(1):66-71. (In English). DOI: https:/
doi.org/10.5114/jcb.2022.113058

Gangopadhyay A. Elimination of cervical cancer as a public health
problem-how shorter brachytherapy could make a difference during
COVID-19. Ecancermedicalscience. 2022;16:1352. (In English).
DOI: https://doi.org/10.3332/ecancer.2022.1352

OpuwuriHanbHi gocnigpkeHHs

Original research



YKpaiHCbKWI pafionoriyHvi Ta oHkonorivyHvm xxypHan. 2022. T. 30. Ne 3. C. 41-53

Ukrainian journal of radiology and oncology. 2022;30(3):41-53

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

Ecancermedicalscience. 2020. Vol. 14. ed103 p. DOI: https://doi.org/
10.3332/ecancer.2020.ed103

28. Umutesi G., Shyirambere C., Bigirimana J.B. et al. Cancer care delivery
innovations, experiences and challenges during the COVID-19
pandemic: the Rwanda experience. Journal of Global Health. 2021.
Vol. 11. 03067 p. DOI: https://doi.org/10.7189/jogh.11.03067

nepCﬂeKTMBM NOAGAbLUMX AOCAIAXEHD

MepcnekTuBM nofjanbluMx AOCHILXEHb MOMSraTb Y PO3BUTKY
HayKOMETPUYHMX AOCTIMKEHb 33 Pi3HUMU HaYKOBUMW HapsiMKamu
3rigHO 3 TEMAaTKKO YCTAHOBM.

KoHdAiKT iHTepecis

ABTOpU pyKOMMUCy CBIAOMO 3acBiaYylOTb BiACYTHICTb (DAKTUYHOIO
abo NOTEeHUIHOro KOHMNIKTY iHTepeciB LWOAO pe3ynbTaTiB Liel
poboTn.

IHdbopMmalLis Npo doiHAHCYBAHHS
®iHaHcyBaHHs BuaaTkamu [depxaBHoro GrogkeTy YkpaiHu.

BIAOMOCTI NPO ABTOPIB

ApTamoHoBa HeoHina OneriBHa — JOKTOp Hayk i3 couiarnb-
HUX KOMYHIKaLii, CTapLuuii HayKoBUIA CniBpobiTHMK, npodecop
kacdegpu iHGopMaTMKM Ta iHTenekTyanbHoi BnacHocTi Hauio-
HanbHOro TEXHIYHOro YHiBepcuTeTy «XapKiBCbKUM MOMITEXHIYHUI
iHCTUTYT» MiHicTepcTBa OCBITM | Hayku YkpaiHu; npoBigHWIA
HayKOBWI CMiBPOBITHUK rpyny HayKoBOro aHanidy i MOHITOPUHIY
iHTenekTyanbHOi BnacHocTi [lepXaBHOi yCcTaHOBU «IHCTUTYT Me-
OnyHoi pagionorii Ta oHkonorii im. C.MN. Mpurop’eBa HauioHanbHoi
akageMii MeaunyHuUX Hayk YkpaiHu»; Byn. [ywkiHcbka, 6ya. 82,
M. XapkiB, YkpaiHa, 61024;

e-mail: artamonovan@ukr.net

Mo6.: +38 (096) 380-43-71

BHecok aemopa: eubip cmpameeii 00CnIOXKeHHS,
Kope2yeaHHsi 8UKOHaHoOi pobomu, aHania ompumaHux
pesynbmamis.

CyxiHa OneHa MwukonaiBHa — [OKTOp MELUYHUX Hayk,
npodecop, npodecop kadenpu OHKOMOrii Ta AUTAYOT OHKOMOTIT
XapkiBcbkoi MeauyHOI akagemii nicnagunnomHoi ocit MiHic-
TepcTBa OXOPOHWM 3A0pOB’'st Ykpainu; Byn. AmocoBa, Oya. 58,
M. XapkiB, YkpaiHa, 61176;

e-mail: sukhina.helena@gmail.com

Mo6.: +38 (067) 570-06-78

BHecok asmopa: aHani3 ma iHmeprpemauis ompumMaHux
pesynbmamis.

MaBniyeHko lOniaHa BanepiiBHa — HaykoBWin cniBpoBITHWK
rpynu HaykoBOro aHanisy i MOHITOPWHIY iHTEeNeKTyanbHOi Bnac-
HocTi [lepkaBHOI ycTaHOBWM «IHCTUTYT MeauudHoi pagionorii Ta
oHkonorii im. C.IN. Mpurop’eBa HauioHanbHoi akagemii MegnyHux
Hayk Ykpainuy; Byn. lMywkiHcbka, 6yn. 82, m. XapkiB, YkpaiHa,
61024,

e-mail: pavyuliana@ukr.net

Mob6.: +38 (067) 720-86-68

BHecok aemopa: opmyeaHHs cmpameaii  nowyKy
Haykosux O0okymeHmig y 6a3i daHux SCOPUS, obpobka
ompumaHux O0aHuXx.

27. Lombe D, Phiri M, Misadabwe S. Negative impact of the COVID-19
pandemic on the management of cervical cancer patients in
Zambia. Ecancermedicalscience. 2020;14:ed103. (In  English).
DOI: https://doi.org/10.3332/ecancer.2020.ed103

28. Umutesi G, Shyirambere C, Bigirimana JB et al. Cancer care delivery
innovations, experiences and challenges during the COVID-19 pandemic:
the Rwanda experience. Journal of Global Health. 2021;11:03067.
(In English). DOI: https://doi.org/10.7189/jogh.11.03067

Prospects for further research

The prospects for further research lies in the development of
scientific research on various scientific outputs in accordance
with the subject of the institution.
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