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Pedepar Abstract

MeTow pobomu Oyno oyiHumu Cy4acHuil cmam Oisilb- The aim of this work was to assess the current state of
HOCMI peHm2eH00lacHOCMU4HOL cyacou y JIbeiecoKiil 00- the X-ray diagnostic service in the Lviv region, namely,

aacmi OJist GUSAGNIEHHsL ICHYIOUUX NPoOIeM ma Wiisaxie ix to identify existing problems and elaboration of ways to
SUpIUIeHHSL. solve them.

MarepiaJg i MmeTonu. /Iposedeno pempocnekmueruii ana- Material and Methods. 4 retrospective analysis of the
23 cmawny penmeeHodiacHocmuynoi cyocou Jlvsiscokol current state of the X-ray diagnostic service in the Lviv
obnacmi y nopisHsinui 3 nokasHuxamu no Ykpaini 3a 2015- region was carried out in comparison with the data
2020 poku. Inghopmayiss ompumana 32iono 3 oanumu /lep- throughout Ukraine for 2015-2020 years. The information
HCABHOL CYAHCOU cmamucmuku Yxpainu. was received according to the data of the State Statistics
Pe3ynbTar it 00roBOpeHHs. Ananiz 3miH 3a2anbHOi Kilb- Service of Ukraine.

KoCcmi penmeeHoOiaeHocmudHux anapamis y JIoeiscokiil Results and Discussion. Analysis of changes in the total
obnacmi npomsicom 2015-2020 poxis nokazae He3HauHy number of X-ray diagnostic apparatuses in the Lviv region

meHOeHyito 00 3HudceHHs ix uucna. Tak, cmanom Ha Ki- for 2015-2020 years showed a slight downward trend in

Heywb 2020 poky 6cb020 Ha 6ANAHCIE 8 3aKNIAAX OXOPOHU their number. Thus, as of the end of 2020 year; the total
300p0og's obnacmi 6yno 452 makux anapamu, wo Ha number of such apparatuses on the balance of regional
7,38% menwe, nisic ¢ 2015 poyi. V Jlvsiscokiu obnacmi, health care institutions was equal to 452 units, which is
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i 3azanom 6 Ykpaini cnocmepieanoch CKOpOYeHHs YUCId
anapamis nioCUN08a4ie PeHmMeeHiBCbKO20 300PANCEHHS
(I1P3) (na -10,96% ma -5,28%) i ¢rroopoepaghis (na -
23,08% ma -17,49% eionosiono). B moil dce uac 6io-
6y6a10Ch 3HAYHE 3POCMANHL KIIbKOCMI AH2I02PAPIUHUX
anapamis (ha +66,67% ma +81,54%), xomn'tomeprux
momoepaghis (na +40,00% ma +26,32%) i mamozpaghiu-
Hux anapamis (na +33,33% ma +12,46% 6ionosiono).
Kinvkicms 3pobrenux oiachocmuynux guroopoepam Ha
1 dirouuit anapam y Jlveiscokiu obracmi npomsieom 00-
CRIOACYBAHO20 NEPIOJY ZHUICYBANACH, NPUYOMY Y5l JiC
menoenyis 30epienace i y 2020 poyi makoic: Tnp2018/
2015=-5,07%, Tnp2020/2019=-7,64%, mak camo 5K i
KLIbKICMb OIA2HOCMUYHUX (III00pOSpam Ha 0OHY 3aUuHSNY
nocady nixaps-penmeenonoza: T, lp201 8/2015=-11,76%,
T lp2020/201 9=-20,78%. Boonouac xinexicmo KT na 00un
Oilouull anapam ma Ha 0OHY 3AUHAMY nocady JNiKapsi-
peumeenonoza y Jlvgiecokiti oonacmi 3a ocmanii 6 poxis
snauno 3pocaa i y 2020 poyi cmanosuna 10605 oo-
caidoicens / 1 anapam ma 220 oocnioxcens / 1 nixaps,
npuvoOMy MINbKU 3d OCMAHHIU pIK picm 6i00y6cs Ha
+29,16% ma +41,03%, xoua xinvkicme Jitouux momo-
epagie npomseom OCMAarHix S-mu poKie 3a1umaniacs oes
smin (n=35). Taxa 3nauna nozumuena memoeHyis nosc-
HIOEMBCSL ROCULEHOTO PODOMOIO PEHM2EHON02IUHOT CILYIIC-
ou nio uac nandemii Covid-19.

BucHoBKH. Bcmanogneno suudicenns uacmomu @uoopo-
epagiunux i peHmeeHoN02IUHUX QOCI0NCEeHb MA 3POC-
ManHs KiibKoCmi 0ia2HOCMUYHUX KOMN TOMePHUX MOoMO-
epagiii y Jlvsiecokiti oonacmi. Busisneno Husky npobnem
permeenodiazHocmuyHol cyacou y Jlveiscokitl obracmi,
BANCTUBUMU 3 AKUX € ZHAUHA 3A6AHMANCEHICMb NIKAPi6-
peHmeenon02is, 0coonuso 6 nepioo nandemii Covid-19,
ma Hedocmamuicms cy4acHoz2o obnadnanus. Cyuacna
0XOPOHA 300P08's € KOHKYPEHMOCHPOMOICHOI0, T MOMY,
8 YMOBAX NOMped CbO20OECHHS, BUNCTUBUM € PO3BUMOK
HAUCYUACHIWUX MEXHON02I Gi3yanizayii, KI0408UMU 3
SAKUX 6 chepi npomenesol OiacHOCMuUKU € KoMn'tomepHa
momoepaghis ma MazHimHO-pe30HAHCHA MOMOPAPIL..

Beryn

Pagionoriuna ciyx6a B YkpaiHi, K 1 B iHIIUX
KpaiHax, € B IEHTPl MeANYHOI pakTuku. Came
BIPOBAKEHHS B TPAKTUUHY MEIUIIHY METO/IIB
Bi3yasizailii, iKi JO3BOJISIFOTH OTIEPATUBHO OTPH-
MaTu 300pa)KeHHS BHYTPIIIHBOI CTPYKTYPH Ta
(GyHKIIOHYBaHHS OUTBIIOCT] OPTaHiB Ta CUCTEM
JTFOMMHYU 0€3 1HBa3WBHOTO BTPYYaHHS, TIPUBO-
JUTH JIO CBOEYACHOI JIarHOCTUKHU Ta €(hEeKTHB-
HOTO JIIKyBaHHsI 0ararbox 3aXBOproBaHs [1, 2].
Jlo cy4acHO1 TpOMEHEBOT TIarHOCTHKYU BXOIUTh
AK 1 KJJaCU4Ha peHTreHorpadis, Tak i HOBI Bi-
3yaumi3alfiiiHi 1iarHOCTUYHI TEXHOJIOT11, K1 aK-
TUBHO PO3BHUBAIOTHCSA. Ha chOrogHi pyTHHHE

7,38% less than in 2015year. In the Lviv region and in
Ukraine as a whole, there was a decrease in the number
of devices of X-ray image amplifiers (X-ray IA) ((by -
10,96% and -5,28%) and fluorographs (by -23,08% and
- 17,49% respectively). At the same time, there was a
significant increase of angiographic apparatuses (by
+66,67% and +81,54%), CT scanners (by+40,00% and
+26,32%), and mammography machines (by +33,33%
and +12,46% respectively). The number of carried-out
diagnostic fluorograms for 1 operating apparatus in the
Lviv region during the studied period was decreasing,
and the same trend persisted in 2020 year as well:
T,,.2018/2015=-5,07%, T, ,2020/2019=-7,64%, just
like the quantity of diagnostic fluorograms for one
position of a radiologist: Tgn)m,12018/2015=-11, 76%,
TgmwchOZO/ZO19=-20, 78%. While the number of CT per
one operating device and on one position of a radiologist
in the Lviv region for the last 5 years significantly
increased and in 2020 year was equal to 10605 studies /
1 device and 220 studies/1 physician, but only in the last
year, the growth was by +29,16% and +41,03%, although
the number of operating tomographs remained
unchanged for the last 5 years (n=35). Such a significant
positive trend is explained by intensive work of the X-ray
diagnostic service during the Covid-19 pandemic.
Conclusions. The decreased frequency of the
fluorographic and radiological studies and the increase
of the number of diagnostic CT scanners in the Lviv region
have been determined. A number of problems in the work
of the X-ray diagnostic service have been identified, the
most important of which are the significant overload of
radiologists, particularly, during the Covid-19 pandemic
and lack of modern equipment. Modern healthcare is
competitive and therefore, in the conditions of today's
needs, the development of the most modern visualization
technologies is very important, the key of which are
computed tomography and magnetic resonance imaging
in the field of radiation diagnostics..

PEHTIeHIBCHKE JTOCIHIKEHHS TEPEXOIUTH 10
U (QpoBUX METOAIB OTpUMaHHS 300paKeHb.
[Ipote, He3BaXkatOuM Ha T€, IO 3aBASKH IIPOTpe-
CUBHOMY TEXHOJIOTIYHOMY PO3BUTKY CTBOPIO-
IOTHCSI HOBI CITOCOOM Ta METOTU METUYHOT Bizya-
Ji3amii, BHHUKAIOTh HOB1 TPYIHOIII, TaKi sIK TIPH-
CKOpEHE TexHiuHe Ta (PyHKIIOHAJIbHE CTApiHHS
MEMYHOTO OONaJHaHHS JUIs Bi3yalisaiii, 1o
CTBOpPIOE MoTpeOy B OHOBJICHHI, sike Oe3 BKIa-
JICHb 3HAYHUX KOIITIB € HEeMOXJIMBUM [2, 3]. Ta-
KM YHHOM, Ha CHOTO/THI 32 O HHIMHU JTaHUMHA
"piBeHb MPOMEHEBO1 A1arHOCTUKH 1 TPOMEHEBOT
Teparnii B YKpaiHi He BIANOBiAa€ Cy4acHUM BH-
MOTaM Yy 3B'S3Ky 13: 3HAYHUM BiJICTABAHHIM Ma-
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TepiaIbHO-TEXHIYHOI 0a3H BiJ] MPAKTUYHHX I10-
TpeO; HU3BKOIO SKICTIO JIIFOUYOTO OO0 HAHHS
(80% pentrenoniarnoctTuyHoi, 20% yneTpasBy-
KOBO1 anaparypu, 60% oOnaHaHHs 1J1 TpOMe-
HEBOI Tepartii MOpaJbHO 3aCTapijio 1 BUUEPIIaIo
BCl HOpPMaTUBHI peCypCH BUKOPUCTAHHS); TIa liH-
HSIM IIPECTHXKY PATIOIOTIYHUX CTICIIaTbHOCTEH,
10 3yMOBHJIO 3arajibHe 3MEHIIEHHS KiIbKOCTI
JKapiB-pEHTIeHOIOTIB Ta pazionoris” [2].

MeTotro poboTH Oy OI[IHUTH CYyYacHHIA
CTaH JiSUTbHOCTI PEHTT€HOA1arHOCTUYHOT CITY K-
6u y JIbBIBCBKil 00MIACTI 1 BUSIBJICHHS ICHYIO-
YHX MPOOJIEM Ta HUISAXIB iX BUPIIIEHHS.

Marepiaa i MmeToau

IIpoBeneHO pETPOCIEKTUBHUMN aHalll3 CTaHy
PEHTIeHONIarHOCTUYHOI CITy>k01 JIbBIBCHKOT 00-
JIacTi y IOPIBHSIHHI 3 TIOKa3HUKAMHU 110 YKpaiHi
3a2015-2020 poxwu. [ndopmartis orpumana 3rija-
HO 3 JaHuMH JlepkaBHOI CIy)XOM CTaTHCTUKU
Vkpainu [4]. HaBeneHi pesynbraru peicranie-
Hi sIK a0COIOTHI Yncia (KUIbKICTh pEHTTEHOJIO-
TIYHOT anapaTtypH), cepeHi MOKa3HUKH (HaBaH-
TakeHHs Ha | jikaps, Ha | amapaT) Ta BiIHOCHI
MOKa3HUKH (KLJIBKICTh JOCHTIKEeHb Ha 10 THCsY
HaceneHHs1). OIiHKY TUHAMIKH TIPOBEJEHO 3a
JIOTIOMOT 010 TIOKa3HUKA TEMITY TIPUPOCTY/CTIa Ty
(T, %) [5].

Pesyabraru
AHaJi3 3MiH 3arajbHOI KUTBKOCTI PeHTTeHO/Iia-
THOCTUYHHX arnapariB y JIbBiBChKiit 001acTi mpo-
Tsirom 2015-2020 pokiB NOKa3aB He3HAYHY TEH-
JISHIII0 10 3HIKEHHS 1X uncna. Tak, CTaHOM Ha
kinerb 2020 poky Bchoro Ha OaaHci B 3aKi1aax
oxoponu 310poB'st (303) obmacTi Oymo 452 Takux
amapati, 1m0 Ha 7,38% menie, Hix B 2015 porri
(n=488). BomHouac B YkpaiHi Temi npupocry/
cany (T ) 11bOTO MOKa3HHUKA CKJIajaB JIMIIC -
2,20%. Cmin 3a3HauMTH, SKIIO B YKpaiHi Mpo-
TSATOM BCHOTO JIOCIIPKYBaHOTO MEPIOLY S0 TO0-
gatky 2020 poky BiZ0yBaI0Ch IOPiYHE 3HUKEH-
HSI KUTBKOCTI PEHTT€HOIIarHOCTUYHUX araparis,
1 B 2020 pomi 30inbpiieHHs Ha 59 anmapariB (Ha
0,70% mopiBHsiHO 3 2019 pokom), TO y JIbBIBCBH-
Kiif obmacti 10 mouatky 2018 poky gucio arma-
pariB 3pocrtaino, a B 2020 po1ii, HaBIaKu - CKO-
poTuiioch Ha 27 anaparis (Ha 5,64% MOpiBHSHO
32019 pokom) (Tabm. 1).

OmniHIOYY TUHAMIKY 3MiH 33 OCTaHHI 6
POKIB KiJTBKOCTI PEHTTEHO/[IarHOCTUYHUX arapa-
TiB 1 yCTaTKyBaHHs 32 OKPEMUMH THIIAMU ama-
paTtypH, BCTAaHOBIIEHO, 1110 1y JIbBIBCBKil 0Onac-
Ti, 1 3arayioM B YKpaiHi COCTepIraioch CKOpPO-
YEHHS YMCIIa araparis MiJCUITIOBaYiB PEHTICHIB-
cbkoro 3o00paxenus (I1P3) (ma -10,96% ta -
5,28%) i ¢mrooporpadis (Ha -23,08% Ta -
17,49% BinnosigHo). B Toii xe yac BinOyBagoch

Tabnuys 1

Jani wooo Kinekocmi 6Cix peHmeeH0IaeHOCMUYHUX anapamis i yemamkyeanus 6 Yxpaini ma Jlvsiscokiiu obnacmi
3a 2015-2020 poku (abc. oani)

Hawni 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | T,,2020 /2015 (%)

Ycboro anaparis 488 493 505 471 479 452 -7,38

E anaparu 3 [1P3 73 67 72 61 71 65 -10,96

g anriorpadiumi 3 3 4 4 5 66,67

E Mamorpadiuni 12 12 20 15 16 16 33,33

é‘ KOMIT'TOTEpPHI ToMOrpadu 5 6 6 7 7 40,00

dbmooporpadu 91 96 95 93 87 70 -23,08

Yceboro anaparis 8663 | 8610 | 8601 | 8485 | 8413 | 8472 -2,20

anaparu 3 [1P3 1080 ( 1072 | 1075 | 1049 | 1047 | 1023 -5,28

g aHriorpadiuni 65 71 77 99 106 118 81,54
B,

E' Mamorpadiuni 289 290 306 315 324 325 12,46

KOMIT'IOTepHi ToMorpagu | 152 162 158 158 166 192 26,32

dmooporpadu 1687 | 1682 | 1662 | 1601 | 1489 | 1392 17,49
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Tabnuys 2

Kinvricme Oitouux penmeenodiacnocmuynux anapamis i ycmamkysauns ¢ Ykpaini ma Jlvgiecokitl oonacmi
3a 2015-2020 poxu (abc. oani)

Hani 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 7,,2020/2015 (%)
Yceboro anapatis 443 450 448 422 428 405 -8,58
= anaparu 3 [1P3 68 65 68 56 66 59 -13,24
:.3 aHriorpadiusi 3 3 3 4 3 5 66,67
B Manorpaiuti 8 8 3 | 11 | 13| 14 75,00
g KOMIT'IOTepHi TOMOTpahu 4 5 5 5 5 5 25,00
¢rooporpapu 87 87 86 86 80 63 -27,59
Ycboro anaparis 7461 | 7372 | 7410 | 7286 | 7160 | 7 124 -4,52
anaparu 3 [1P3 939 919 929 899 861 851 -9,37
E aHriorpadiusi 58 60 63 79 88 100 72,41
;é: mamorpadiuHi 210 213 231 244 246 252 20,00
KoMm'totepHi Tomorpadu | 117 124 125 130 133 151 29,06
¢mrooporpadu 1458 | 1432 | 1424 | 1381 | 1242 | 1126 -22,77

3HAYHE 3POCTaHHS KUIBKOCTI aHTiorpadiyHux
anapariB (Ha +66,67% ta +81,54%), xomn'toTep-
Hux ToMorpadis (a +40,00% ta +26,32%) i ma-
morpadiunux amapatiB (Ha +33,33% Ta
+12,46% BiamoBigHO). X04a 3a OCTaHHIN PIK Yy
JIpBiBCBHKIil 00MacTi cepen yciel HaBeeHo  ama-
parypu npuOyB JIMIIIe OfWH aHTiorpadivyHuii ana-
par, Tofi SK B IIIOMY MO YKpaiHi 10 KO)KHOMY
amnapaty OyJ0 30UTbIICHHS iX KIJTBKOCTI.
BBaxkanu IOUITBHUM TaKoXX TOPIBHITH
JMHAMIKY 3MiH JIIFOYHX PEHTTCHOI1arHO CTHYHUX
amapariB i ycTrarkyBaHHs. BcraHoBieHo, 110
TEMITH CKOPOYEHHS J1if0401 anapatypu y JIbBiB-
CBKiii 00JIACT1 € MOPIBHSHO BUIIMMH, BiTHOCHO
BCi€i anaparypu (=-8,58%), mo YkpaiHi 1eit mo-
Ka3HUK TaKOX € BUIIIUM B aHAJIIOTIYHOMY TTOPiB-
HSTHHI (T ,=-4.52%). ToToxHO 110 BHILICHABE/IC-
HUX MOKa3HHKIB 3arajibHOi KUTBKOCTI 3apeecT-
POBAHOI amapaTypH, JUHAMIKa 3MiH 32 OKpEMHU-
MM JIIF0YMMH anapaTaMu 30eperiach: 3SHHKSHHS
grcna araparis 3 [1P3 ta drooporpadis i 30116-
HIEHHS KUTBKOCTI aHTiorpadivyanx, Mamorpadid-
HUX Ta KOMIT'toTepHuX Tomorpadis (Tabdm. 2).
[TopiBHSAHHS KUJIBKOCTI AIIOYHX cepen
BCIX JIIATHOCTHYHUX arapaTiB BUSBUIIO HAMO1Tb-
11y npoOiemy 3 KOMIT'FOTEpHUMH TOMOTpadaMu
y JIbBiBCBKil 00JIACTi: TPOTATOM 5 OCTaHHIX PO-
KiB JifounX € TUtbku 5 amapatiB i3 7 (71,43%),
110 301JIBIITy€ HABAaHTAXXEHHS Ha | amapar i 3MeH-

HIy€ Yac MOro eKCIuTyarailii, a B po3pisi mpooire-
mu 2020 poky nangemii Covid-19 e qyxe Bax-
JMBHM 1 TIOTPEOYIOYUM TIEpPIIOUEProBOro BUPi-
IICHHSI.

AHani3 o0csriB HaBaHTAXXEHHS YyCiX
PEHTTEHOJIOTIYHUX JIOCITIHPKEHb Ha OJIMH JIFOUHIA
peHTreHoaiarnocTuyHuil anapar y 2015-2020
poKax mokasas, 110 10 novarky 2020 poky cro-
CTepIrasoch He3HAUYHE 3HIKEHHS [[bOTO MTOKa3-
HUKa, K Y JIbBIBCBKil 001acTi, Tak i mo Ykpaini
B 1siomy (Ha -4,13% Tta -4,41%). Toxi sik ipo-
TsiroM 2020 poky BinOyloCh pi3Ke 3HMW)KECHHS
I[HOTO MTOKa3HUKa MOpiBHAHO 3 2019 pokom: Ha -
819 nocmimkens/1 amapar (T =-19,27%) y
JIpBiBCBKIiH obnmacTi Ta Ha -1008 mocmimkeHs/1
amapar (T =-23,23%) B VYkpaisi. I 11e mpu Tomy,
1o Big 6epesns 2020 poky B YkpaiHi Bke mova-
nack mangaemist Covid-19 (Puc. 1).

[ToxiOHa TeHAeHIis crocTepiraeTbes u
JUTS TIOKa3HUKA CEPEAHBOT KITBKOCTI MPOBEICHNX
yCIX PEHTTEHOJIOTIYHUX JOCII/KEHb Ha OIHY
3afHATY TOCaAy JiKaps-peHTIeHOJIoTa 32 PiK
(Puc. 2).

Tak, Temn criagy 2019 poky nopiBHSHO
32015 poxom maHoro nokasHuka y JIbBiBChKil
obnacti craHoBuB -12,06%, o YkpaiHi - -4,86%.
Toni sik 3a 2020 pik y mopiBusiHHI 10 2019 poky
MOKA3HHUK KUIBKOCTI MPOBEACHUX YCIX pEHTTe-
HOJIOTIYHHX JIOCII/PKEHb HA OJTHY 3aHHSTY IO-
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Cepeonsi KinbKicmb peHmeeHON02IUHUX 00CAI0NHCeHb HA 00UH OTIOUULL PEHM2eHOOIAZHOCTMUYHULL anapam

caJty Jlikapsi-peHTreHonora y JIbBiBChbKiit 06macTi
sHu3KBCA Ha -1180 pocmimkens/1 mikapst (T, =
-17,03%), mo Ykpaini - Ha -1738 mocmimkens/1
mikaps (T, =-19,49%).

I3 MeTOr0 BUSICHEHHS MOXJIMBUX IPUYHH
3HMKEHHS YaCTOTH 3a/IisTHHS arapaTypH Ta Ji-
KapiB PEHTTEHOJIOTIYHIUMH JIO0CI1PKEHHSIMHU T
gac manjemii Covid-19 Hamu mpoBeIeHO aHai3
MOKA3HUKIB TPOBEICHUX (II0OOPOTPaM Ta KOM-
n'torepHux Tomorpadiii (KT) Ha 1 girounii ana-
par Ta Ha | ofHYy 3aiiHATY MOcamy JiKaps-peHT-
TeHOJIOTa 32 PiK. YCTaHOBIIEHO, IO KUTBKICTH JTi-
arHocTUYHUX (prrooporpam Ha 1 girounii ammapar
y JIbBiBCBKil 001aCTI MPOTSTOM 6 POKIB AOCIi-
JDKYBAHOTO TIEPioy 3HUKYBAIACh, IPUIOMY L5

K TeHJeHIis 30epirach 1y 2020 pori Takox:
T 2018/2015=-5,07%, T 2020/2019=-7,64%,
AHATIOTIMHO 5K § KUTBKICTH IIlaFHOCTI/I‘-IHI/IX ¢mroo-
porpaM Ha OIHY 3aiHATY MOCaay JiKaps-peHT-
reronora: T, 2018/2015=-11,76%, T, 2020/
2019=-20, 78% 3aranom mo Ykpaidi 1i HOKa3-
HUKHU 10 2019 poxy Manu He3HAYHY O3UTHBHY
TEHJICHIIIO 10 3pOCTaHHS, IPOTE Y PiK MaHAEeMii
Covid-19 BinOyn0Ch HaBITh CYTTEBIIIE CKOPO-
YeHHs, HiK Ha JIpBiBIIMHI (Tnp2020/2019 -
24,40% Ta -27,77% Bignosinxo) (Ta6im.3).

Ha nmportuBary upomy, kinekicte KT Ha
OJIMH JIF0YMi1 arapar Ta Ha O/IHY 3aiHSTY MOcay
Jikapsi-peHTreHonora y JIbBiBCbKiil o0macTi 3a
OCTaHHI 6 pOKiB 3HaYHO 3pocia iy 2020 pori
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Cepednsi KinbKicmb peHmeeHOI02IUHUX 00CHIONCEHb HA 0OHY 3aUHAMY Nocady NIKaps-peHmaeHol02d 3d PiK
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Tabnuys 3

Hisinonicms penmeenono2iunoeo 8i00iieHHts (kabinemy), ekuouaiowu npoirakmuyni 0ocuiodicents, y Jlvsiscokiil
obracmi ma 6 Yxpaini 3a 2015-2020 poku

Tnp Tnp Tnp
Jani 2015 | 2016 | 2017 | 2018 2019 2020 /220021g /220011?5 /22002109
(%) (%) (%)
KinpkicTs qiarHOCTHYHU X
¢ o oporpam Ha OJUH 730 761 707 693 9804* | 9055* - -5,07% -7,64
= | Allounii amapat
O T .
o | Kinexicts KT Ha oqun 6871 | 6212 | 6127 | 8011 | 8211 | 10605 | 54,34 | 19,50 | 29,16
€ | nilounit anapar
1 KinpkicTs iarHOCTHYHU X
'8 | gmooporpam na ommy saitmary | 255 | 258 | 236 | 225 | 2988* |2367* | - | -11,76" | -20,78
= | nocany nikaps-peHTrenonora
Kimpxicrs KT na onny saiinary |10 1 150 | 119 | 151 | 156 220 | 100,00 | 41,82 | 41,03
nocajly JiKaps-peHTreHoI0ra
KinpkicTs qiarHOCTHYHU X
¢mooporpam Ha OWH Ait04Mit 893 948 870 925 10 723* | 8 107* - 3,58" | -24,40
amapar
g | Kimexiers KT fa oxn 3954 | 4089 | 4240 | 4349 | 4683 | 4602 | 1639 | 1844 | -1,73
5 | _aiouuii anapart
& | KinbkicTs giarHOCTHYHUX
> ¢ o oporpam Ha OJHY 3alHATY 360 379 349 361 3821* | 2760%* - 0,28% | -27,77
mocajy JiKaps-peHTIeHoJIora
Kimpxicre KT na onny saiinary | 50 | 145 | 149 | 160 | 179 210 | 64,06 | 3984 | 17,32
nocajy JiKaps-peHTreHoa0ra

* -y 2019 ma 2020 poxax KinbKicmv 0iaeHOCMUYHUX II00pOcpam nodasaildcs pazom i3 YUCIOM NPOPIIaKmuLHUX

@roopozpadhiii
# - Ilopisusinus npogedeno noxasnukie 2018 poxy 3 2015 pokom

cranoBmia 10605 mociimxens / 1 amapar ta 220
JOCTiKeHb / 1 nikaps, IpU4IoMy TUIBKH 33 OC-
TaHHINA pik picT BinOyBcs Ha +29,16% Ta
+41,03%, X0o4a KUTBKICTh AIF0YMX TOMOTrpadiB
IPOTATOM OCTaHHIX 5-TH POKIB 3aiuIagach 0e3
3miH (n=5). Taka 3HaYHA MO3UTUBHA TCHICHITIs
BJIACHE U TMOSICHIOETHCS MOCHICHOI0 POOOTOIO
PEHTIEeHOJIOTIYHOT Iy O0U i yac maHmemii
Covid-19, Ane # Bkazye Ha poOIeMH raiysi:
30KpeMa, CyTTEBE 301TbIIIEHHS HABAHTAKSHHS Ha
1 amapar Ta Ha ofHOTO JiKaps y JIbBiBCBHKil 00-
JacTi, Mo Moxe OyTH BUpILIEHE NMPUI0aHHIM
O1TBIIOT KUTBKOCTI TOMOTpaiYHUX anapaTiB Ta
30UTBIIEHHSIM KiJIBKOCTI ITOCa/1 JTiIKapiB-peHTTe-
HOJIOTIB. X04a B IIJIOMY 10 YKpaiHi mpooieMu
13 3a0e3MeYeHHsIM anapariB HeMae, OCKIJIbKU
KIJIBKICTh TOMOTpadiB 3pocTae MOpivHo, M0 U
NPU3BEJIO HAaBITh /IO HE3HAYHOTO 3HIDKEHHS Ha -
1,73% xinpkocti KT Ha onuH mirouunit amapar y
2020 pori. IIpote, mpobiema 3 Kagpamu icCHY€e
Il Ha piBHI JepKaBH Takoxk: KinbkicTs KT Ha of-
Hy 3alHATY mocajay JiKaps-peHTreHoJIoTa B
VYkpaini 3a 6 pokiB 3pocia Ha +64,06%, a 3a oc-
TaHHIH pik - Ha +17,32%.

OriHIo0YH TUHAMIKY 3arajIbHOTO YHCIia

yCIX pEHTTEHOJIOTYHHX JOCTIKeHb Y JIbBIBCH-
Kiif 00671acTi, CIIi] BIAMITHTH HE3HAYHY TCHJICH-
mito (Ha +4,71%) no iX 3pocCTaHHsS 3a Mepioj
2015-2019 pokis (3 4157,3 nocnimxkens Ha 10
tuc. Hac. y 2015 poui 1o 3253,1 gocnipkeHb Ha
10 tuc. Hac. y 2019 potii) Ta CyTTe€BE 3HUKEHHS
(ra-21,10%) 3a ocTanHii AOCITIPKYBaHHUH PIK (10
3434,5 nocmimkens Ha 10 Tuc. Hac.) (Puc. 3).

[ToniOHa MuHAMIKA € XapaKTEPHOFO U ISt
VYkpaiau B 1ijoMy (B OCTaHHIN PIK 3HMKEHHS
noCHipKkeHs Ha -16,12%), 1m0 3HOBY X Taku
MOKHa rTosicHuTH nauaemMicto Covid-19, mig gac
SIKOT MacoBi PO ITAKTUIHO-Iar HOCTUYHI TTPO-
Ie/TypH PalioJIOTrigHO1 CITyOu OyITi 3HIDKEeHI 10
MiHiMyMy. Lle miaTBepKYIOTh TaHi, TpeacTaB-
neHi B Tabnwii 4 (010 IpOBEACHUX PEHTTEHO-
rpaM) Ta B TaOmuIl 5 (o010 KOMITIOTEPHUX TO-
morpadiit). Tak, 3aranbHa KiTbKICTh PEHTT€HO-
rpam g0 2020 poky Malla TEHICHIIIO 10
spocrannsi: T 2019/2015=+6,46% y JIbBiBCBKii
obumacti Ta +3,81% B YkpaiHi, To/i K IPOTATOM
octanaboro 2020 poky BigOy10Ch 3HAYHE 3HU-
JKEHHS 1[bOTO MoKa3sHuKa: Ha -20,75% Ta Ha -
18,31% BixmoBigHoO.

[Ipote, KiABKICTH 3pOOIEHUX PEHTTEHO-
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3acanvna Kinbkicmes penmeenono2iunux 00caiodxcens (na 10 muc. Hac.)

rpaM OpraHiB IrpyIHOI KJIITKH MPOJOBXKYyBasa
3pOCTaTh i B OCTaHHIN PiK CIOCTEPEKESHHS CTa-
HoBWiIA y JIbBiBChKil obmacti 1496,3 moci-
mxerns Ha 10 Ttuc. Hac., o Ha 19,56% O1ab111e,
HiX B 2015 pomi. B Vkpaini B 2020 potti uncio
MPOBEJICHUX PEHTTEHOTpaM OPTaHiB IPYAHOI
KITITKH OyJI0 He3Ha4HO OLIbIe, HIX B 00MacTi 1
cknano 1689,3 nocmimkenns Ha 10 Tuc. Hac.,
IpoTe 3a MOKa3HUKOM TEMITY TIPUPOCTY 3a 6 po-
KiB JlaHi TEPUTOPii MPAKTHYHO HE PI3HUIUCH
(menme 1%): Top B Ykpaini = +20,49%.

Ha mpotuBary nmokasHHKY HpOBEIEHHX
PEHTTeHOTpaM, KUTBKICTh KOMIT'IOTEPHUX TOMO-
rpadiii 3aragoM, i Mo OKPeMUX OCHOBHHX CHC-
TeMax 41 OpraHax, MpOTIrOM YChOTO JOCIHIKY-
BAHOTO MEPiOTy MOPIYHO 3pOCTalia, IPUIOMY Y
JIpBIBCHKIHM 001aCTl HABITH OUIBIN IHTEHCHUBHO,

HIK B HJIoMy 1o YkpaiHi. 30kpema, 3arajibHa
kiekicth KT Ha JIpBiBITHHI B 2020 porii cTaHo-
Buna 212,6 nocmimkens Ha 10 THC. Hac. (T,
2020/2015=+94,87%), mo Maiibke Ha TPETUHY
OinbIe, HiXk 1Mo YKpaiHi - 166,5 mociikeHb Ha
10 tuc. nac. (T 2020/2015=+53,88%).

Haii6inbm cyTTeBO 3pocna Kinbkicts KT
OpraHiB IpyaHOI KIIiTKH: Y JIbBIBCBKiH 00OmacTi -
B 4 pasu (T 2020/2015=+400, 57% - Bix 17, 6
1o 88,1 nocmimkens Ha 10 Tuc. Hac.), mo Ykpa-
ini - B 1,65 pasu (T, 2020/2015=+165,24% - Bin
21,0 mo 55,7 mocnimkens Ha 10 Tuc. Hac.).

Ha namry gymky, Takuii 3Haunmii pict KT
OpraHiB rpyAHOT KJITKH MOB'A3aHUN 3 TUM, IO
3a monepeani poku (2015-2017 pp.) KinbKicTh
UX JTOCHiKeHb Yy JIbBIBCHKiHM 0Omacti Oyna
3HAUYHO HMWKYOIO, HIXK B IiJIoMy B YKpaiHi, pu

Tabnuys 4
3aeanvha kinekicme penmeenozpam 3a opeanamu ma cucmemamu (Ha 10 muc. nacenenms)

Ty Ty Ty

Jani 2015 2016 2017 2018 2019 2020 /22002105 /Zzzlls; /2200212

(% | (%) (%)
o Bceboro 4733150099 | 48783 | 5121,6 | 5039,0 | 39934 |-15,63| 6,46 | -20,75

o B OpratiB Irpy/HOI KIITKH 1251,5] 13634 | 12622 | 1328,6 | 1313,8 | 14963 | 1956 4,98 | 13,89
a &' | oprauiB TpaBlICHHS 96,0 89,3 89,2 86,6 86,3 47,7 |-50,31) -10,10 | -44,73
E KICTKOBO- cyrioOHoT cctemut | 2364,3 | 24990 | 2417,5 | 2556,1 | 2523,1 | 18209 [-2298| 6,72 | -27,83
ML 1021,3]1 10582 | 11095 11503 | 11159 | 628,5 |-3846| 9,26 | -43,68
Bceboro 5564,1 | 5690,7 | 57574 | 5777,0 | 5776,0 | 4718,6 |-15,20{ 3,81 | -18,31

‘§ OpratiB Irpy/HOI KIITKH 14020 15093 | 14824 | 15393 | 1593,7 | 16893 |2049| 13,67 | 6,00
g: OpraHiB TPaBJICHHSI 179,2 170,2 165,5 164,1 1652 1084 [-39,51| -7.81 | -34,38
% | xicrxoso- cyrno6Hoi cuctemu | 2 660,0 | 26922 | 27618 | 2753,1 | 27286 | 2043,7 -23,17| 2,58 | -25,10
1HII 13228 13189 | 13477 | 13204 | 1288,5| 877,3 |-33,68| -2,59 | -31,91
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Tabnuys 5

3aeanvha kinekicme kKomn'tomeprux momoepaghiti 3a opeanamu ma cucmemamu (va 10 muc. nacenenns)
Top Tup Top

Jani 2015 | 2016 | 2017 | 2018 | 2019 | 2020 /22(())2105 /22(())1195 /22(())2109
(%) (%) (%)

< Bceboro 109,1 | 123,5 | 121,8 | 159,5 | 164,0 | 212,6 | 94,87 | 50,32 | 29,63

E OpraHiB IPyJHOI KITITKH 17,6 18,4 19,5 28,1 30,1 88,1 | 400,57 | 71,02 | 192,69
,,E L§ OpraHiB TPaBJICHHS 379 36,9 48,2 59,0 68,5 69,1 82,32 80,74 0,88

é KICTKOBO- cyrio0Hoi cuctemu| 11,3 20,0 21,8 24 4 23,0 14,6 29,20 | 103,54 | -36,52
iHm 423 | 482 | 323 | 479 | 424 | 408 -3,55 0,24 -3,77
Bceboro 108,2 | 119,1 | 125,0 | 133,9 | 1484 | 166,5 | 53,88 | 37,15 | 12,20

_":f OpraHiB IPyJHOI KITITKH 21,0 23,6 25,0 279 31,0 55,7 | 16524 | 47,62 79,68
'a OpraHiB TPaBJICHHS 222 24.4 27,5 30,1 34,1 343 54,50 53,60 0,59
;;f KICTKOBO- CyrJIo0HOI cuictemy| 16,6 18,6 19,3 18,8 18,1 17,1 3,01 9,04 -5,52
iHm 483 | 52,4 | 53,1 57,1 652 | 594 | 2298 | 34,99 -8,90

TOMY, 110 KUTBKICTh 3aXBOPIOBaHb IIMX OPTaHiB
B perioHi He Oyna HIKYOIO, IO CIIOHYKAJIO 710
CTPIMKOTO PO3BUTKY Ili€i ramy3i Ha JIbBIBIIUHI.

OO6roBopeHHs
CraHoM Ha ChOTO/IHI MaTepialbHO-TEXHIYHA 3a-
0€3Me4YeHICTh PEHTICHONIarHOCTHYHOI CITy:KOU
€ HenocrarHporo. 3a qannmu XIII 3'i3my oHKOMO-
TiB Ta paxionoriB Ykpainu (26-28 Tpasns 2016 p.,
KuiB) Ba)ITHBOIO IPOOIEMOIO 3aTHIIIAETHCS PAH-
HS JIIarHOCTHKAa HOBOYTBOpeHb. "Ha choroHi
KUJTbKiCTB XBOPHX, SIK1 BUJTIKOBYIOTHCSI, CTAHOBUTD
6mm3pk0 50%, 110 3HAYHOIO MIpOIO 3YMOBJIEHO
BKpail HU3bKMM BiJICOTKOM BUSIBIICHHS ITyXJIMH HA
JTOKJIIHIYHUX CTaisX. KUIbKICTh 3JI0SKICHUX
HOBOYTBOPEHb YCIX JIOKAJIi3alliid, BUSIBICHUX Ha
pannix craaisx (I-II crazii), B Ykpaini y 2015 p.
craroBmia 53,7%" [6]. OkpiMm TOTO, HE3a/T0BLITb-
HUH CTaH PaHHBOI Ta CBOEYACHOI JIarHOCTHKHU
paxy IpU3BOAUTH /10 BUCOKOTO PiBHS JIETAIBHOC-
Ti OHKOJIOTIYHUX XBOPHUX JIO0 OJTHOTO POKY, SKa
csarae 34,5%.

BinmoBiaHo 10 pekoMeHaarlii €Bporeii-
CHKOTO TOBapHCTBA Pajiojorii peHTTEeHIBChKE
oOiagHaHHS JUTsl Bi3yasizallii, 3aJIe)KHO BiJ| iH-
TEHCUBHOCTI BUKOPHCTAHHSI, Ma€ OHOBJTFOBATHCS
koxHi 8-14 pokiB [7], mpoTe, 3a TaHUMU HU3KU
aBTOpIiB, B YKpaiHi Bxke monas 80% peHTreHomi-
arHOCTUYHOI amaparypH Hiasrae 3amiHi, a B
JeSIKUX MEJIMYHUX 3aKJIajax € 00IaJHaHHS, IKe
npaioe Bxe moHaa 50 pokis [6, 8, 9].

[lepcnekTHUBOO MOAANBIIUX JOCIIi-
JDKEHB, SIKe TOTIOMOXKE Y BUPIMIEHHI WX MPOO-

JIeM, MOXKE CTaTH ITPOBEICHHS! MOHITOPUHTY CTa-
HY PEHTTE€HOA1arHOCTHYHOI CITy>k0H y JIbBIBChH-
Kilf 00J1aCTi MIJISIXOM aHKETYBaHHS MPAIliBHUKIB
Ta MAII€HTIB, [0 J03BOJIUTH BU3HAYUTH Hai-
OUTBII TPOOJIEMHI MOMEHTH Ta PO3pOOUTH ehek-
TUBHI KPOKH J0 y/IOCKOHAJIEHHS peHTTeHo/iar-
HOCTHUKH Yy PETiOHI.

BucHoBku

1. BcranoBneHo 3aranbHe 3HWKEHHS 4acTOTH
(rooporpadiyHUX 1 PEHTTCHOIIOTIYHUX JTOCITi-
JOKEHB Ta 3pOCTaHHS KIJTBKOCTI JIIarHOCTUYHUX
KOMIT'FOTepHHUX ToMOorpadiii y JIbBiBChKiii 00mac-
Ti 32 OcTaHHI 6 pokiB. Y 2020 pori i yac erri-
nemii Covid-19 3pocna kinbKicTh urooporpa-
(IYHMX 1 PEHTTCHOJIOTIYHUX JJOCIIKEHb Opra-
HIB IPYAHOI KIIITKH, TIPH 3HAYHOMY 3HIKEHHI J10-
CJII/DKEHB BCIX 1HIIUX OPTaHiB i CHCTEM.

2. BusiBneHo HU3KY TpoOIeM peHTIeHO IIarHOC-
TUYHOI Ciry>kOm y JIbBIBCBKiH 00macTi, BaxkIu-
BUMH 3 SIKUX € 3HAYHA 3aBAHTAXKECHICTH JIIKapiB-
PEHTTEHOJIOTIB, 0COOIUBO B Mepiod maHaeMii
Covid-19, Ta HETOCTaTHICTH Cy4acHOTO 00IaI-
HaHHS.

3. CyuacHa 0XOpoHa 3/10pOB'st € KOHKYPEHTOCTIPO-
MOYKHOIO, 1 TOMY, B YMOBAaX MOTped CHOTOICHHS,
BOXXJIMBUM € PO3BUTOK HAMCy4dacCHIIIUX TeX-
HOJIOTIH Bi3yasti3allii, KIIFOUOBUMH 3 SIKUX B cepi
IIPOMEHEBOI 1arHOCTHKHU € KOMIT'IOTEpHA TO-
Morpadisi Ta MarHITHO-pe30HaHCHA ToMOorpadisi.

Konduikr intepeciB
KoudumikT iHTEpeciB BiCYTHIMH.
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ANALYSIS OF X-RAY DIAGNOSTIC SERVICE ACTIVITIES IN LVIV REGION

FOR THE PERIOD OF 2015-2020 YEARS

Introduction

The X-ray diagnostic service in Ukraine, as in
other countries, is at the center of medical
practice. It is exactly the introduction of the
method of visualization in practical medicine,
that allows to get quickly an image of the internal
structure and the functioning of most human
organs and systems without invasive
interference, and leads to timely diagnosis and
effective treatment of many diseases [1, 2]. The
modern radiation diagnostics includes both the
classical radiology and the new imaging
diagnostic technologies which are actively
developing. At present, routine X-ray research
is moving to digital imaging techniques.
However, despite the fact that due to advanced
technological development the new ways and
methods of medical visualization are being
created, new difficulties arise, such as
accelerated technical and functional aging of
medical equipment for visualization, that creates
the need for renovation, which is impossible
without significant capital investments [2, 3].
Thus, at present, according to the official data,
"the level of radiation diagnostics and radiation
therapy does not meet the modern requirements,
due to: a significant backlog of the material and
technical base for practical needs; low quality
of existing equipment (80% of radiation diagnostic
devices, 20% of ultrasound equipment, 60% of
equipment for radiation therapy are obsolete and
exhausted all regulatory resources); falling
prestige of radiological specialties, leading to an
overall decrease in the number of X-ray
specialists and radiologists" [2].

The aim of this work was to assess the
current state of the activity of the X-ray
diagnostic service in the Lviv region, to identify
the existing problems and develop ways of their
solution.

Material and Methods
A retrospective analysis of condition of the X-
ray diagnostic service in the Lviv region in

comparison with the data in Ukraine as a whole
for 2015-2020 years was conducted. The
information was obtained according to the data
of the State Statistics service of Ukraine [4]. The
following data are presented as absolute numbers
(number of X-ray equipment), the averages
(workload per doctor, per apparatus) and relative
indicators (number of studies per 10 thousand
of people). The dynamics was assessed using
growth/decline rate indicator (T 70) [5]-
Results
The analysis of changes in total number of X-
ray devices in the Lviv region during 2015-2020
years showed a slight downward trend of their
number. Thus, as of the end of 2020 year, there
were only 452 of such ones on balance of the
health care institutions (HCI) in the region;
which is 7,38% less than in 2015 year (n=488).
Whereas in Ukraine, the growth/decline rate of
this indicator (T o) WaS only equal to -2,20%.
Wherein, in Ukraine during the whole study
period up till the beginning of the 2020 year,
there has been an annual decrease in the number
of X-ray apparatuses, and in 2020 year - increase
by 59 devices (by 0,70% if compared with 2019
year), while in the Lviv region up till the
beginning of the 2018 year, the number of
devices increased, and in 2020 year, on the
contrary - decreased per 27 apparatuses (by
5,64% in compared with 2019 year) (Table 1).
For the rest 6 years, while assessing the
dynamics of changes as to the number of X-ray
apparatuses and equipment for certain types of
devices, it was determined that in the Lviv region
and in Ukraine, in general, there was a reduction
in the number of devices of X-ray image
amplifiers (X-ray [A) (by -10,96% and -5,28%)
and fluorographs (by -23,08% and - 17,49%
respectively). At the same time, there has been a
significant increase in the number of
angiographic devices (by +66,67% and
+81,54%), CT scanners (by +40,00% and
+26,32%) and mammographic apparatuses (by
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Table 1
Data as to the number of X-ray machine and equipment in Ukraine and Lviv region for 2015-2020 years (abs.data)

Data 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 1 2929/2015 (%)
Total number of apparatuses | 488 493 505 471 479 452 -7,38
- apparatuses with X-ray 1A 73 67 72 61 71 65 -10,96
% angiographic 3 3 3 4 4 5 66,67
é mammographic 12 12 20 15 16 16 33,33

NS

CT scanners 5 6 7 6 7 7 40,00
fluorographs 91 96 95 93 87 70 -23,08
Total number of apparatuses | 8 663 | 8 610 | 8 601 | 8 485 | 8413 | 8 472 -2,20
apparatuses with X-ray 1A 1080 | 1072 | 1075 | 1049 | 1047 | 1023 =528
% angiographic 65 71 77 99 106 | 118 81,54
= mammographic 289 290 306 315 324 325 12,46
CT scanners 152 162 158 158 166 | 192 26,32
fluorographs 1687 | 1682|1662 | 1601 | 1489 | 1392 -17,49

+33,33% and +12,46% respectively). Although
over the past year, among all the given
equipment, only one angiographic device has
been provided, while in Ukraine, in general, there
was an increase in their number for each device.
We considered it appreciate to compare the
dynamics of changes of the operating X-ray
diagnostic devices and equipment. It has been
found that the rate of reduction of the operating
devices in the Lviv region is even slightly large if
compared with all equipment in general (=-8,58%),

in Ukraine, this figure is also higher in a similar
comparison (Tgmwth=-4,52%). Identically, up to the
aforementioned total of the registered devices,
the dynamics of changes for individual operating
apparatuses has been preserved: the decrease in
number of (X-ray IA) and fluorographs and
increase in number of angiographic, mammographic
and CT scanners (Table 2).

The comparison of the operating devices
among all X-ray diagnostic apparatuses has
found the biggest problem with computed

Table 2

Total number of the operating X-ray diagnostic devices and equipment in Ukraine and Lviv region
for 2015-2020 years (abs.data)

Data 2015 2016 2017 2018 2019 2020 2’5’1250;/00)/

Total number of “3 450 448 422 428 405 8,58
apparatuses

£ | apparatuses with X-ray 1A 68 65 68 56 66 59 -13,24

%D angiographic 3 3 3 4 3 5 66,67

Z mammographic 8 8 13 1 13 14 75,00

- CT scanners 4 5 5 5 5 5 25,00

fluorographs 87 87 86 86 80 63 -27,59

Total number of 7461 7372 7410 7286 7160 7124 4,52
apparatuses

apparatuses with X-ray [A | 939 919 929 899 861 851 9,37

§ angiographic 58 60 63 79 88 100 72,41

5 mammographic 210 213 231 244 246 252 20,00

CT scanners 117 124 125 130 133 151 29,06

fluorographs 1458 1432 1424 1381 1242 1126 2,77
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Figure 1
The average number of X-ray studies per one operating X-ray diagnostic apparatus

tomograms in Lviv region: during the last 5 years
there are only 5 operating apparatuses out of 7
(71,43%), this increases the load on 1 device and
reduces the time of its operation; in the context
of the 2020-year problem, namely, the Covid-
19 pandemic, this turned out to be very important
and demands the priority solution.

The load volume analysis of all X-ray
studies per one operating X-ray diagnostic device
in 2015-2020 years has shown that before the
beginning of the 2020, there was a slight decrease
in this indicator both in the Lviv region and in
Ukraine as a whole (by -4,13% and -4,41%).
Whereas in 2020 there was a sharp decline in
this indicator if compared with 2019 year: by -
819 studies/1 apparatus (Tgro . =19,27%) in the

wil

10 000 9371 9535 9524

9500

Lviv region and by -1008 studies/1 apparatus
(TgmWth =-23,23%) in Ukraine. And this despite
the fact that starting from March 2020 in
Ukraine, the Covid-19 pandemic has already
begun (Fig. 1).

The same trend is observed in the
indicator of the average number of all performed
X-ray studies per one position of a radiologist
per year (Fig. 2).

So, the rate of decline of this indicator in
2019 year in comparison with 2015 in the Lviv
region was equal to -12,06%, in Ukraine - -4,86%.
While during 2020 year if compared with 2019
year, the indicator of number of all X-ray studies
performed per one position of a radiologist in
the Lviv region decreased by -1180 studies/1
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Figure 2
The average number of performed X-ray studies per one position of a radiologist per year
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doctor (T, ,=-17,03%), in Ukraine - by -1738
studies/1 doctor (Tgmwth:'19’49%)'

In order to determine the possible reasons
for the reduced frequency of use of equipment
and doctors during the X-ray studies in time of
the Covid-19 pandemic, we have analyzed the
indicators of the performed fluorograms and
computed tomographies (CT) per 1 operating
apparatus and per 1 one position of a radiologist
for the year. It was determined that the number
of diagnostic fluorograms per 1 operating
apparatus in the Lviv region during 6 years of
the studied period decreased, however, the same
trend also continued in 2020 year: as well as the
number of diagnostic fluorograms per one position
of a radiologist: Tgmwth2018/2015=-11,76%,
Tgmwth2020/2019=-20,78%. In general, in
Ukraine, these indicators up to 2019 year showed
a slight positive trend towards an increase, but
in the year of Covid-19 pandemic there was a
significant decrease in the Lviv region
(T, .;2020/2019 -24,40% and -27,77%
respectively) (Table 3).

In contrast to this, the number of CT per
one operating apparatus and one position of a
radiologist in the Lviv region for the last 6 years
increased significantly and in 2020 year was
equal to 10605 studies / 1 apparatus and 220

studies / 1 doctor, and only for the last year the
growth took place on Ha +29,16% and +41,03%,
though the number of operating tomographs
within the last 5 years remained unchanged
(n=5). This significant positive trend is actually
explained by intensive work of the X-ray
diagnostic service during the Covid-19
pandemic. But it also shows the branch
problems: in particular, significant increase of
load per one apparatus and one doctor in the Lviv
region, which can be solved by purchasing more
tomographic devices and increasing the number
of posts for radiologists. Although in general in
Ukraine, there is no problem as to the provision
of devices, because the number of tomographs
increases annually; this has led to even a slight
decrease by -1,73% of number of CT per one
operating device in 2020 year. However, there
is a staffing issue also exists at the state level:
number of CT per one position of a radiologist
in Ukraine for 6 years increased by +64,06%,
and for the last year - by +17,32%.

While estimating the dynamics of the
total number of all X-ray studies in the Lviv
region, a slight trend should be noted (by
+4,71%) as to their increase for the period of
2015-2019 years (from 4157,3 studies per 10
thousand of people in 2015 year to 3253,1 studies

Table 3

Activity of X-ray department (X-ray room), including the prophylactic studies in the Lviv region and in Ukraine for
the 2015-2020 years

T, | Ty | Ty
2020 2019 {2020
Data 2015(2016({2017(2018| 2019 | 2020 2015|2015 2019
(%) | (%) | (%)
Number of diagnostic fluorograms 730|761 | 707 | 693 | 9804 [9055% - |-5,07"|-7,64
.8 per one operating apparatus ’ ’
;:,D Number of CT per one operating apparatus 687116 212|6 1278 011| 8 211 |10 605|54,34]| 19,50 (29,16
z [Number of diagnostic fluorograms 255|258 | 236 | 225 [2988*[2367* - |11,76%-20,78
1 [per one position of a radiologist
Number of CT per one position of a radiologist{ 110 | 121 | 119 | 151 | 156 | 220 (100,00 41,82 |41,03
Number of diagnostic fluorograms 893 | 948 | 870 | 925 (10 72348 107% - | 3.58" |-24.40)
per one operating apparatus ! i
.8 Number of CT per one operating apparatus 3954{4 0894 2404 349| 4 683 |4 602 (16,39|18,44|-1,73
5 [Number of diagnostic flucrograms 360|379 | 349 | 361 |3821% 2 760% - | 0,28 [27.77
D [per one position of a radiologist ’ ’
Number of CT per one position 128|142 | 149 [ 160 | 179 | 210 |64,06|39.84|17,32
of a radiologist

Note. * - in 2019 and 2020 years, the number of diagnostic fluorograms was presented along with the number of

prophylactic fluorographies.
# - Indicators of 2018 year were compared with those of 2015 year
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Total number of X-ray studies (per 10 thousand of people)

per 10 thousand of people in 2019 year) and
significant decrease (per 21,10%) for the last year
of studies (to 3434,5 studies per 10 thousand of
people) (Fig. 3).

The similar dynamics is a characteristic
of Ukraine as a whole (in the last year the
decrease of studies per -16,12%), that can be
explained by Covid-19 pandemic, during which
mass preventive and diagnostic procedures of
the radiological service were reduced to
minimum. This is confirmed by the data
presented in table 4 (concerning the carried-out
radiograms) and in table 5 (concerning computed

tomographies). Thus, the total number of
radiographs up to 2020 tended to increase:
T ,0un2019/2015=+6,46% in the Lviv region and
+3,81% in Ukraine, while during the last 2020
year there was a significant decrease in this
indicator: by -20,75% and by -18,31%
respectively.

Thus, the total number of carried-out
radiographs of organs of the thoracic cavity
tended to increase and in the last year of
observation was equal to: 1496,3 studies per 10
thousand of people, that is by 19,56% larger than
in 2015 year. In 2020 year, in Ukraine, the

Table 4
Total number of radiograms/radiographs by organs and systems (per 10 thousand people)
T | Tup T,
Data 2015 | 2016 | 2017 | 2018 | 2019 | 2020 /22%05 /22’;11?5 /22’:)21’;
(%) | (%) (%)
Total 47331 | 50099 | 48783 | 5121,6 | 5039,0 | 3993,4 |-15,63| 646 | -20,75
_ | oreans of thethoracic | 1y )y 5|y 3634 | 12622 | 1328.6 | 1313.8 | 14963 |19.56| 498 | 13,89
S | cavity /ches:t organs
S | oreans of digestive 9,0 | 893 | 892 | 866 | 863 | 47,7 |-50,31| -10,10 | -44,73
0 system
2 ;‘;‘:;‘;“’Skeletal 23643 | 24990 | 24175 | 2556,1 | 2523,1 | 18209 |-22,98| 6,72 | -27.83
and others 10213 | 10582 | 1109,5 | 11503 | 1115,9 | 628,5 |-38,46| 926 | -43.68
Total 5564,1 | 5690,7 | 57574 | 5777,0 | 5776,0 | 4 718,6 |-15,20| 3,81 | -18.31
organs of the thoracic |,y 1 1 5093 | 14824 | 15393 | 15937 | 16893 |2049| 1367 | 6,00
o | cavity /chest organs
g | oreans of digestive 1792 | 1702 | 1655 | 1641 | 1652 | 1084 |-39,51| -7.81 | -3438
5 [ system
(¢]
;‘;‘:;‘;“’Skeletal 26600 | 26922 | 2761,8 | 2753,1 | 2728,6 | 2043,7 |-23,17| 2,58 | -25,10
and others 1322,8 | 13189 | 1347,7 | 13204 | 12885 | 877.3 |-33.68| -2.59 | -31,91
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Table 5
Total number of computed tomographies of organs and systems (per 10 thousand people)
2090 | 20 | 208
Data 2015 | 2016 | 2017 | 2018 | 2019 | 2020 2015 /2015 /2019
(%) (%) (%)
Total 109,1 | 123,5 | 121,8 | 159,5 | 164,0 | 212,6 | 94,87 | 50,32 | 29,63
g | chestorgans jorgans 176 | 184 | 195 | 28,1 | 30,1 | 88,1 | 400,57 | 71,02 | 192,69
=Y of the thoracic cavity
E organs of digestivesystem | 379 369 | 482 59,0 68,5 69,1 8232 | 80,74 0,88
A musculoskeletal system 113 20,0 | 218 244 | 230 14,6 | 2920 | 103,54 | -36,52
and others 423 482 | 323 479 | 424 | 40,8 -3,55 0,24 -3,77
Total 108,2 | 119,1 | 125,0 | 133,9 | 1484 | 166,5 | 53,88 | 37,15 | 12,20
Y C?e“ organs /organs 210 | 236 | 250 | 279 | 31,0 | 557 | 16524 | 47.62 | 79,68
@ | of the thoracic cavity
E organs of digestive system | 222 | 244 | 275 30,1 34,1 343 54,50 | 53,60 0,59
=]
muscul oskeletal system 16,6 18,6 19,3 18,8 18,1 17,1 3,01 9,04 -552
and others 48,3 524 | 53,1 57,1 652 | 594 | 2298 | 34,99 -8,90

number of carried-out radiograms of the chest
organs was slightly more than in the region and
equal to 1689,3 studies per 10 thousand of
people, however, according to the indicator of
the growth rate for 6 years, these data on
territories practically did not differ (less 1%):
Tgrowth in Ukraine = +20,49%.

In contrast to the indicator of carried-out
radiograms, the number of computed
tomographies and in general, and on separate
basic systems or bodies, within the studied period
grew annually, it should be noted that in the Lviv
region even more intensively than in Ukraine as
a whole. In particular, the total number of CT in
the Lviv region, in 2020 year was equal to 212,6
studies per 10 thousand of people (Tgmwth2020/
2015=+94,87%), which is almost a third more
than in Ukraine - 166,5 studies per 10 thousand
of people (T ,2020/2015=+53,88%).

The most significant increase was
observed in the number of CT of chest organs:
in the Lviv region -by 4 times (Tgmwth2020/201 5
=+400, 57% - from 17, 6 to 88,1 studies per 10
thousand of people).

In our opinion, such a significant growth
of CT of chest organs is connected with the fact
that during the previous years (2015-2017), the
number of these studies in the Lviv region was
much lower, if compared with studies in Ukraine
as a whole, while the number of diseases of these

organs in the region was not lower; which has
led to the rapid development of this branch in
the Lviv region.

Discussion
As of today, the logistical support of the X-ray
diagnostic service is insufficient. According to
the data of the XIII Congress of oncologists and
radiologists of Ukraine (26-28 of May, 2016,
Kyiv) the early diagnosis of neoplasms remains
an important problem. For today, the number of
cured patients is equal, approximately, to 50%,
which largely determines the extremely low
percentage of tumor detection at preclinical
stages. The number of malignant neoplasms of
all locations, which are detected on early stages
(I-IT stages), in Ukraine in 2015 year was equal
to 53,7%" [6]. In addition, the unsatisfactory
(poor) condition of early and timely diagnosis
of cancer leads to high mortality rate among
oncological patients up to a year - 34,5%.

In accordance with the recommendations
of the European Society of Radiology, the X-
ray equipment for visualization, depending on
the intensity of use, should be updated every 8-
14 years [7], but, according to a number of
authors, at present, in Ukraine, more than 80% of
the X-ray equipment is subject to replacement; in
some medical institutions there is equipment that
has been operating for over 50 years [6, 8, 9].
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Perspective for further research that will
help to solve these problems may be monitoring
the state of the X-ray diagnostic service in the
Lviv region by staff survey and questioning of
patients which will identify the most problematic
moments and develop effective steps of
improvement of X-ray diagnostics in this region.
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Conclusions

. An overall decrease in frequency of
fluorographic and X-ray studies and the increase
of the number of diagnostic computed
tomographies in the Lviv region for the last 6
years was determined. In 2020 year, during the
Covid-19 epidemic, the number of fluorographic
and X-ray studies of the chest organs has
increased, despite the significant decrease in
research in all other organs and systems.

2. A number of issues have been identified in
the work of the X-ray diagnostic service in the
Lviv region, the important of which is the
significant workload of radiologists, particularly,
during the Covid-19 pandemic and lack of
modern equipment.

3. Modern health care is competitive and that's
why, in today's needs, the development of the
up-to-day effective technologies of visualization,
the key ones in the field of radiation diagnostics
is the computed tomography and magnetic
resonance imaging.
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