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MEINKO-COLIAJIBbHI HACJIIAKU ITPOBJIEM BE3ITEKHA
IMALIIEHTIB B OHKOPAIIOJIOITI

MeTa pocnigKeHHs: ouiHKa cTaHy 6e3nekn nalieHTiB, AKMM NPOBOAMTLCA padialliiHa Tepanis, i MaclwTabiB MeanKo-
couianbHUX HAacNifKiB NOMUNKOBUX Lill nepcoHany B Lin chepi.
Martepian i meToau pocnipxkenHa. Jocnipxysanucs pesynbratn mixkHapogHoro TJ1-ayauty (MATATE / BOO3) skocTi
LO3MMeTpii Npu NpoBeAeHHi npouefyp Ha KOOGanbTOBMUX TeeraMmma-anaparax B YKpaiHi, a TakoXX HOpMaTUBHO-NPABO-
Ba 0a3a lWoA0 3abe3neyeHHs Ge3nekn HafaHHsA pafioTepaneBTUYHOT JOMNOMOrY, HayKoBi ny6nikauii 3 6Ge3neku
nauieHTiB. MeToau QOCNifXEHHSA: CTAaTUCTUYHMI, aHANITUYHWIA, 6iBniorpadiyHUiA, CUCTEMHOTO Migxony.
Pe3ynbTat pgocnipKeHHa Ta ix 06roBopeHHA. Ha npuknagi npomeHeBoi Tepanii 3 BUKOPUCTAHHAM pe3ynbTaTiB
MixHapoaHoi nporpamu MATATE/BOO3 no T/1-ayauTy AKOCTi AO3UMETPUYHOTO KanibpyBaHHA anapariB AUCTaHLiNHOT
ramma-tepanii B YkpaiHi 3 1998 no 2014 poku 3pobneHa cnpoba oUiHUTK MaclWTabu MeauKo-CcoLiaNbHIUX HacniaKiB
HEAOOLiHKM NiKapCbKUX NOMUOK B OHKOpagionorii. NonepeaHbo igeHTUdiKoBaHi NnpobaemMu HOpMATUBHO-NPABOBO-
o XapaKTepy Mefu4YHWUX MOMUIIOK Y OHKOpagionorii.
BucHoBKu. [po6nema MeANYHMX MOMUIOK NPU JTiKyBaHHI OHKOXBOPUX paaiauiiHumn metofamu B YKpaiHi € Haa3Bu-
YaiiHO aKTyanbHO. 3a3BMYail NpobaeMM NOMUNOK Y OHKOPaLioNorii po3rmanaloTbCs B OpraHisalitHoMy, METOAUYHO-
My, KAAPOBOMY Ta TEXHIYHOMY acneKTax, Npu LLbOMy He BUCBITIIIOIOTLCA MEANKO-COLianbHi Hacniaku npobnemu. 3a on-
TUMiCTUYHMM BapiaHTOM Bif MOMMUIOK, NOB'A3aHUX TiNbKK i3 PO3PaxXyHKOM A03W, MOXYTb CTpaxpaatTh 6:m3bko 10 Tuc.
OHKOXBOPUX HA PiK, @ 32 NECUMICTUYHUM - KiNIbKiCTb TAKMX XBOPUX 3a TaKWI1 e nepiog moxe caratu 15 Tuc. 4onosik.
Y oHKopagionorii 3 MipKyBaHb 6e3neku nauieHTiB € Npo6aemMy NpaBOBOro XapaKTepy, o NOTpebyioTh 3'ACyBaHHS.
MeployeproBMM 3aBAaHHAM WOAO NiABULLIEHHS BE3NeKn XBOPUX Y OHKOpaaionorii € 06nik i aHani3 gedekrtie npome-
HeBOi Tepanii Ta iX HACNigKiB.
KniouoBi cnoBa: 6e3neka nauieHTiB, fedeKTH NiKapcbKoi AONOMOrH, NiKapcbKi MOMUIKM, KOGANbTOBI TeNeramma-ana-
patwu, TNIA-ayauT, papgiauiiHa aBapis.
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Medical and social consequences of the safety problems of oncological
radiology

Objective. Actuality of the problem of patient safety in oncoradiology in Ukraineis grounded.
Objective: assessment of the safety of patients who performed radiation therapy, and extent of medical and social
consequences of erroneous actions of personnel in this area.
Material and methods. The results of international audit TLD (IAEA / WHO) quality during dosimetry procedures
cobalt-telehamma vehicles in Ukraine are investigated, as well as legal and regulatory framework providing for the
safety of radiotherapy care, scientific publications on patient safety. Methods: statistical, analytical, bibliographi-
cal, systematic approach.
Results and discussion. On the example of radiation therapy using the results of the international program of
the IAEA / WHO TLD audit quality dosimetry calibration devices for remote gamma-therapy in Ukraine from 1998
to 2014 the attempt to assess the extent of medical and social consequences of underestimating of medical errors
in oncoradiology is made. The problems of regulatory nature of medical errors in oncoradiology are preliminary
identified.
Conclusions. The problem of medical errors in the treatment of cancer radiation methods in Ukraine is extremely
important. Usually the problems of errors in onkoradiology are considered in organizational, technical, personnel
and technical aspects, while medical and social consequences of problemare not covered. About 10 thousand of can-
cer patients in yearmay sufferfrom errors related only to dosecalculationaccording to the optimistic variant, while
the number of patients for the same period on the pessimistic case can reach 15 thousand. There are a number of
legal character problems in onkoradiology related to patient safety that require clarification. The first priority for
improving the safety of patients in onkoradiology is the recording and analysis of radiation therapy defects and their
consequences.
Key words: patient safety, medical care defects, medical faults, cobalt telegamma-devices, TLD audit, and radiolog-
ical accident.
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BCTYII

ITpu mopiyHOMYy 3pOCTaHHI MOKa3HWKA PaHHBOI Jiar-
HOCTMKH paKy Ta 3HMXXEHHIi piBHS 3aHEA0aHOCTi 3aXBO-
PIOBaHHS OIHO- Ta IT’ITUPiYHA BMKMBAHICTH OHKOXBO-
pUX, 10 BBaXalOTbCS iHTETpaJbHUMU ITOKa3HUKAMU
e(EeKTUBHOCTI MPOTUPAKOBUX 3aXOJiB, 3aJIUIIAETHCS
HU3bKO10. ITOKa3HMKM BMXKMBAHOCTI OHKOXBOPUX B YK-
paiHi y 1,5—2, a 3a oKpeMUMH JIOKaTi3allisM1 paKky B 5
pasiB HUXKYi, HixkK y KpaiHax €Bponu, CIIA, ABcrparii
towo [1, 2].

VpaxoByouu pi3Hi TOMISAM Ha MOPUUYMHU TaKoi
HEeBIAMNOBIMHOCTI (OpraHizauiiiHi, KaapoBi, TEXHiYHi, Me-
ToAWYHi) [3, 4], BBaXKaeEMO 3a JIOILIiJIbHE MIpoaHasli3yBaTh
CUTYyallilo i B acIekTi AedeKTiB HaTaHHSI MEIUYHOI 10-
NOMOTH [5] 3 OLIIHKOIO MOXJIMBUX MEAUKO-COLIaIbHUX
HaCJIiIKiB.

INTRODUCTION
With annual increase of early diagnostics indicator
of cancer and decrease of the neglect of disease
level the one-year and five-year survival rate of
cancer patients that are considered as integrated
indices of the efficiency of counter-cancer meas-
ures is still low. Survival rates of cancer patients in
Ukraine are 1.5—2 time lower, and 5 times lower
on specific cancer localization, then in the
European states, the US, and Australia [1,2].
Besides different consideration on the reasons of
this disparity (organizational, human resources,
technology, methodology were mentioned [3,4]) we
suggest that analysis of this situation in the aspects
of medical care defects [5] and possibility of the
medical and social consequences should be added.
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ITpoGnemi nmedekTiB HagaHHS MEAWYHOI JOMOMOIU
OPUIISIETHCS 3HAYHA yBara Mi>KHapOAHMMM OpraHiza-
LisSIMU Ta OKpEMUMU KpaiHaMu [6].

Benuue3Ha KopucTh 11 300pPOB’S, sIKa MOXe OyTH OT-
pUMaHa BiJ MEAWYHOIO BUKOPUCTAHHSI JXEpea BUII-
POMiHIOBaHHS, i HEMA€E HisIKUX CYMHiBIB 1100 HEOOXia-
HOCTI 30iUIbIIEHHST AOCTYIMHOCTI Uil HAceJIeHHsS pajio-
JIOTiYHUX MOCIYyT. PamiosoriyHi pu3nKu, MoB’si3aHi 3 Jiar-
HOCTUYHMMU TIpOLIeAypaMU, SIK IPaBUJIO, HU3bKi. BomHO-
yac HACJIiAKW IMTIOMWIOK Y paaioTepartii MOXYTb OyTH TyKe
cepitosHMMM. HaBiTh He3HAUHI BiAXWJIEHHS Bil 3aIljlaHO-
BaHOI JO3U 3 Pi3HUX MPUYMH B OHKOPAIioJOTii MPU3BO-
ITh a00 IO 3aBUILIEHHST PealbHOI CyMapHOI JIOKaJTbHOI
031, 110 BMKJIMKAE pafialliliHi ypaXeHHs MallieHTa,
iHKOJIM HaBiTh CMEPTeJIbHi, a00 10 3aHMXKEHHSI 03U, 1 TUM
caMUM — 10 3HWXKEHHS KJTiHIYHOI e(heKTUBHOCTI OIPOMi-
HEHHS 3 MiABUIIEHHSIM iIMOBIPHOCTI pelMAMBY 3aXBOPIO-
BaHHS Y1 BUHUKHEHHSI BTOPMHHUX 3JIOSIKICHUX ITYXJIMH.

Tob6To moci npobiaema 3 JOBEASHHSIM J03U A0 ITyXJIU-
HU-MillIeHi pO3IJISIIA€ThCSI 3HAYHOI MipOIO SIK TeXHiu-
Ha, i 3 TOJISI 30py BUMAAAIOTh il MEIMKO-COIlialbHi Ha-
ciigku [7, 8].

3rigHo 3 MiXKHAapOTHUMM BUMOTaMHU IIOAO ITiABUIIICH-
Hs €(peKTUBHOCTI MPOMEHEBOI0 JIIKYBaHHSI 3JIOSIKiCHUX
MyXJWH Ta 3amo0iraHHs ix peluauBaM i MPOMEHEBUM
YCKJIQAHEHHSIM HEeoOXimHO 3a06e3MeYnTH ONPOMiHIOBAH-
HSI TIyXJIMHU-MIIIEH]I Ta CYMiXKHUX TKAaHUH 3 TTIOXUOKOIO
He Oinbiie + 5 % [9].

Ha xanb, mMacimitabu MeIuKO-coLiaJbHUX HAaCJiJIKiB
MOMUWJIOK MEAMYHOIO MepcoHaly B YKpaiHi, 30Kpema B
OHKOpPAAioJorii, IpakKTUYHO HE BMBYEHi, XOU Taka iH-
¢dopmalis Moria 0 CIPUITH IMiABUIIEHHIO Oe3MeKU ma-
mieHTis [3, 4, 5].

META JOCIIJIZKEHHA

BpaxoByrouu BuUIEBUKIAAEHE, METOI  HAaIllOro
JMOCTIIKeHHS € OlliHKa CTaHy Oe3MeKU MallieHTIiB, IKUM
MPOBOAUTLCS pafialliiiHa Teparis, i MacIuTabiB MEIUKO-
COlliaIbHUX HACHiAKiB TMOMMJIKOBUX Aiid TepcoHally B
it coepi.

MATEPIAJI Il METOIN JOCJIII2KEHHSI
MartepianoM JOCTIIXKEHHS CYTYBaJIU pe3yabTaTy MiXHa-
ponnoro TJId-aymuty (MATATE/BOO3) sxocti no3u-
METPpil MpU MPOBEIEHHI MPOLEAYP HAa KOOAIBTOBUX TeJle-
raMmma-amnapartax B YKpaiHi, a TaKoX MixKHapOJHa i BITYM3-
HsIHa HOpMAaTUMBHO-IIpaBOBa 0a3a i3 3a0e3reueHHs be3mne-
KM HaJaHHS paaioTeparneBTUYHOI JOTMOMOTU, HAyKOBi
myOJTiKallil BITYM3HSIHUX i 3apyOiKHUX (DaxiBIIiB 3 Oe3MeKU
nauieHTiB. MeToau JOCHiIKeHHs: CTAaTUCTUYHUIA, aHai-
TAYHUN, 0i0Tiorpadiuamii, CHCTEMHOTO TTiIXOIY.

Considerable attention was paid for the issue of
medical care defects by international and national
institutions of the certain states [6].

There is no doubt regarding need for the increase
of accessible radiological medical services for pop-
ulation because of huge value for human health
treatment that medical use of radiation sources
may provide. Radiological risks related to diagnos-
tics procedures are generally low. Meanwhile as a
result of radiotherapy faults the significant conse-
quences may occur. Even minor deviations of the
planned doses caused by various reasons in onco-
logical radiology effect on overvaluation of actual
total local dose that cause radiation injuries (some-
times fatal injuries) of the patient, or on underval-
uation of dose that leads to clinical treatment effi-
ciency reduction and increase likelihood of relapse
or occurrence of secondary malignancies.

The problem of bringing a dose to the tumor tar-
get is seen mainly as a technical and medical and
social consequences of this problem were out of
focus [7, 8].

According to requirements on radiation treat-
ment efficiency for malignant tumors and preven-
tion of their recurrence and complication due to
irradiation it is necessary to ensure that error of
target tumor and adjacent tissue irradiation is not
exceed + 5% [9].

Unfortunately in practice the scale of medical
and social consequences of medical personnel in
Ukraine faults particularly in oncological radiology
was not researched yet. But this information could
facilitate the increase of patients’ safety [3,4,5].

OBJECTIVE

Taking into account mentioned above, the aim of
this research is to estimate the state of radiation
therapy patients’ safety and the scale of medical
and social consequences of medical personnel
faults in this area.

MATERIALS AND METHODS

The material of the research is results of TLD
audit (IAEA/WHO) of dosometry quality of the
procedures on cobalt telegamma-devices in
Ukraine, international and domestic legal frame-
work for radiotherapy care safety, as well as scien-
tific publications domestic and foreign experts in
the field of patient safety. Research methods are
following: statistical, analytical, bibliographic,
system approach.
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PE3VJIBTATU TA IX OBTOBOPEHHS4

HedekTH HaJaHHI MEIUYHOI JOMOMOTH

B OHKOPaAioJorii

ITprunHamMu HebaxkaHUX e(PEKTIB Y MEIUYHIN MpaKTULIi
€ JIiKapChKi MOMWJIKM, MPABOITOPYIIEHHS i HEIACHI BU-
naaku [11].

SIK1110 HEraTUBHI HAC/IiAKW HaAaHHS MEAUYHOI JOITOMO-
TY JIJIS1 XBOPOT'O CTAJIUCS Yepe3 XaJlaTHICTh, HEYBaXKHICTb,
HaJIMipHY CAMOBITEBHEHICTb a00 MEMUYHE HEBIIJIaCTBO, TO
HTUMeETBCS TIPO TpaBoropylueHHs. ¥ KpuMiHalbHOMY KO-
JIekci YKpaiHu B po3mditi “37I09MHY MPOTU XXUTTS Ta 3700-
pOB’st 0coOM” HamiuyeThes 15 “MennuHux” cTaTeit (cTarTi
130—145), 3a gkuMu MoOXe OYTH TPUTATHYTO IO Bil-
MOBiJAJIbHOCTI MEAWYHOTO TIpaliBHUKA. JlaHi 111010 Tpo-
(ecilfHIX MpaBOITOPYIIeHbL MEIUIHUX MPAIiBHUKIB MOXK-
Ha 3HAWTU B IIOPIYHUX JOMOBIAAX [@HepabHOI TPOKypa-
Typu Ykpainu. Tak, y 2014 poiii 3apeecTpoBaHO OJIM3BKO
600 mmopy1IeHMX KapHUX CIIPAB 3a LIUMU CTATTSIMU.

Y MenuuuHi, SIK i B Oyab-sIKiil cpepi T10ACHKOT dislib-
HOCTI, MalOTh MiClle TaKOXK HeIllaCHi BUMAAKHU, OB’ I3aHi
3 BUKOPUCTAHHSIM Y JiKyBaJbHO-TIPOMPIIAKTUYHUX 3aK-
Jlagax eJIeKTpUYHOI eHeprii, JKepes iOHi3yl0uoro BUII-
POMIHIOBaHHSI, ra3iB i TUCKOM, TOKCUYHUX YU BUOYXO-
HeOe3IeUYHNX PEeYOBUH, a TAaKOX TMaliHHSIMU Ha piBHIil
MOBEPXHi UM 3 BUCOTH, Toxkexkamu Toluo. [um Hemac-
HUM BUNAAKaM y MEAUYHIN MPaKTHULIi, SIKi BXOISTh Iepe-
BaXXHO y c(epy BiOIIOBiZaIbHOCTI AepKaBHUX OpraHiB
peryaioBaHHSI MTPOMMCIIOBOI, TEXHOTeHHOI Oe3IeKMu Ta
OXOPOHU Mpalli, MPUALTIETbCA HajexHa yBara [10]. Taxi
BUMNAAKM PO3CIiIYIOThCS, OOJIKOBYIOThCSI, aHATi3YIOTh-
Cs1, BXXMBAIOTbCSI HAJIEXKHI 3aXOIU IS 1X TTONEPEaKEHHSI.

I, 3pemToro, MEAUYHOIO TTOMUJIKOIO BBaXKAETHCS BU-
MagKoBe HAHECEHHs IIKOAMW 3J0pPOB’I0 MalliEHTa, BUK-
JIMKaHe MOMMJIKOBUMMU MisIMA a00 Oe3MisIbHICTIO Me-
JUYHOro TIpalliBHMKA, $Ki COpUYMHEHi oro moopo-
COBICHOIO OMaHOIO TIPY HAJIEXKHOMY CTaBJIEHHI IO TIpO-
(beciitHMX 00OB’SI3KiB i BiICYTHICTIO O3HAK 3JI0TO HaMipy,
XaJIaTHOCTI, HeA0aI0CTi Yu HeobepexHocTi [11].

Ha npeBenukuii xajib, MEAUUHUM MMOMUJIKAM, BiJl IKMX
HaBiTh Y PO3BUHYTUX KpaiHax MOMUpAaE OiJibllle JTIOACH,
HiX TMHE BHACJIIOK aBTOTPAHCIIOPTHUX mpuron [6], y
CUCTEMi OXOPOHM 3A0POB’S 3 Pi3HUX MPUYUH MPUAINIS-
€TbCSI 3HAYHO MEHIE yBaru, HiXXK MPaBOIOPYLIEHHSIM i
HEIIaCHUM BMITaJKaM.

YV 2013 poui MATATE [12] y3araJbHWJIO AOCBiI pea-
ryBaHHS Ha pajialliiiHi aBapii Ta HaBeJO CTUCIY XapaK-
TePUCTUKY BCix 3apeecTpoBaHux 3 1945 mo 2010 poxu
aBapiiiHux curyauiit. 3a nanumu MATATE, 3 1967 no
2007 pik ctanocs 42 aBapiiiHi cuTyallii 3 BAKOPUCTaH-
HIM JIXKEepesa i10Hi3ylouoro BMIIPOMiHIOBAHHS B Me-
IWYHIN TIpakTuili, 13 3 9KuX — Ha KOOAJIILTOBUX TeJle-

RESULTS AND DISCUSSION

Defects of medical assistance in oncological
radiology

The reasons of the unwanted effects in medical
practice are medical faults, offences and acci-
dents [11].

When the negative consequences of medical care
for the patient occurred due to negligence, inat-
tention, excessive overconfidence or medical igno-
rance, we will talk about the offence. According
the Criminal Code of Ukraine, chapter “Crimes
against life and health” that has 15 “medical” arti-
cles (130—145), medical personnel may be subject
to liability. These offences of professional medical
personnel may be found in the annual reports of
the Prosecutor General of Ukraine. Thus, nearly
600 cases of prosecuted for these offences were
registered in 2014.

There are accidents in healthcare system, that
can also occur in any field of human activity
being related to the use of electricity, sources of
ionizing radiation, pressured gases, toxic or
explosive substances in medical facilities, as well
as traumatic falls both on a flat surface and from
a height, fires, etc. Proper attention was given for
these accidents in medical practice, which are
mainly on responsibility of the state authorities
for industrial, technological and labor safety [10].
These cases being investigated, recorded, ana-
lyzed, and appropriate measures to prevent them
were taken.

Finally, the medical fault is considered as an
accidental injury of patient, caused by faulty
actions or inaction of the medical personnel,
chara according to all indications figcterized
by his/her misleading in good faith within
respect to professional duties and the lack of
signs of malice, negligence or carelessness. [11]

Unfortunately, the less attention is given for
medical faults despite they result more death
tolls that transport incidents in developed coun-
tries [6]. Also medical faults receive less atten-
tion in the health care system that offences or
accidents.

In 2013 TAEA have generalized the experience
of radiation accidents response and presented a
brief description of all accidents registered
between 1945 and 2010 [12]. According to
TAEA there were occurred 42 accidents related
to ionizing radiation use in medical practice
between 1967 and 2007, and 13 of which were in
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ramMMa-arnaparax. Y 41 3 LiUX cUTyalliii BHACJIiIOK mepe-
ONPOMIHEHHSI CIIOCTepirajaucs TsKKi pajialliiiHi ypa-
JKeHHSI, IMOJEKYIX HaBiTh 3 TPYINOBUMM CMEPTSIMU I1a-
LIiEHTIB.

Jluie B omHOMY eri3ofi BigMiueHo oripoMiHeHHs 1045
MalieHTiB B 103ax Ha 5—30% HWXJYMX Bii 3aruiaHOBa-
HUX, L0 TOCIYXUJIO MPUYMHOK MiCLIEBUX PeLUIUBIB
paky B 492 i3 HuUX.

V 18 Bunankax MpUYMHOIO aBapiiHUX CUTYallili B OH-
KopaJioJiorii 6yau npo0JeMu 3 IIaHyBaHHSIM J03U, IPU
LIbOMY BiIXWJIEHHSI 103U Bijl 3allJlaHOBaHOI KOJMBAJIOCh
y mianasoHi Bix +75 mo -30%.

OnvH 3 OCTaHHIX BMITAIKiB MacOBOTO MEPEOIPOMi-
HEHHS TMali€HTIB Yyepe3 NOMUJKY JIiKapiB i iHXeHepiB-
panionoriB y po3paxyHKy 103U (Mepeno3yBaHHS Bil 7 10
34% Bin 3arutaHoBaHoOi 103U B Iepion 3 TpaBHs 2004 po-
Ky 1o TpaBeHb 2005 poKy) cTaBcs B LIEHTPaJbHOMY
rocmitaji 2Kan Mone B Eminani (®panuist). BHacmimok
ObOTO 3arvuHyJM IMoHaliMeHmIe 12 ocid i gecaTku
Cepit03HO 3aXBOPIJU.

Ile y3aranpHeHHs pamialliiiHUX aBapiil Ie pa3 mim-
TBEPAUJIO, 110 HAMOIABII TSKKI HACTIAKKY MalOTh paia-
LilfHi aBapii, TTOB’gI3aHi 3 TOMWJIKAMH B TO3UMETPUIHO-
My IJIaHYBaHHi i TeXHOJIOTIYHIl peani3allii BCiX eTarliB
Mpoliecy MPOMEHEBOTro JiKyBaHH: [13].

3 omHOTO GOKY MPOOJIEMHU 3 PO3PAXYHKOM A03U i 10-
BEJEHHSIM 11 10 310SIKICHOTO YTBOPEHHSI 32 BCiMa O3Ha-
KaMH CJIil BITHOCUTH 10 MEAUYHUX TOMUJIOK, BUXO/SI-
4yu 3 iX momnepeaHbOro BU3HavyeHHs [11], ane gxio us
NOMMWJIKA MpM3Beaa OO0 BiAXWIEHHSI AOBEACHOI M03U
OinbII HiX Ha 5 % Binm 3amIaHOBaHOI, TO TaKe OIPOMi-
HEHHSI BBaXKa€eThbcs aBapiiiHuUM [9], i Moxe OyTu po3-
LiHeHe K HellacHUH BUIamoK (aBapisi) abo sIK ImpaBo-
MOPYLICHHSI.

Vxe 3rajaHuil HelIACHUM BUIIAA0K Y LIEHTPAJIbHOMY
rocmitajii 2Kan Mone B Eninani (®panuist) 6yB KBajii-
(bikoBaHUI SIK MPaBOIOPYIIEHHS, i IBa JiKapi Ta iHXe-
Hep-pamionor i€l KJIiHiKu Oy/au 3acymxkeHi 1o 18 mics-
11iB TIOPEMHOTI'O YB’SI3HEHHSI.

BinnmoBigHo 1o MixXHapoIHUX OCHOBHUX CTaHIapTiB
Oe3meku IS 3aXUCTY Bill 10HI3yBaJbHOI pajiallii a0
aBapiiiHOro OMPOMiHEHHS B MEAMYHIN MpaKTULi BiTHO-
CITh “OyIb-sKe TepareBTUUHE OIPOMiHEHHS a00 He TO-
ro maifieHTa, abo He TMX TKaHWH, a00 3a JOMOMOTOI0
MOMWJIKOBOTO (papMmpernapaty, abo B 1031 4yu 3
(¢pakiioHyBaHHSIM A03H, iICTOTHO BiIMiHHUX BiJ MpuU3-
HauyeHUX JIiKkapeM, 110 MOX€ MPU3BECTU A0 HaAMIipHO
roctpux adbo BTopuHHUX edekTiB” [14]. TpakTyBatn
MNPUYMHU TaKOTO aBapiliHOTO ONMPOMiHEHHS SIK Helllac-
HUI1 BUMNAA0K, IIPAaBOMOPYIICHHS Y1 ITOMMJIKA — CIIpa-
Ba KOMIIETEHTHUX OPTaHiB, BUXOISYM 3 HOPM BiTUM3HSI -

the cobalt-telegamma devices. There were
severe radiation exposure injuries in 41 cases
that led to death of the patient groups in some
cases.

Only in one of observed cases the radiation
doses was 5—30% lower than planned that result-
ed local recurrence of cancer for 492 of 1,045
patients.

In 18 cases the cause of accidents in ontological
radiology was related to dose planning. Deviations
from the planned doses in described accidents pre-
dominantly varied in the range of +75% to —30%.

One on the latest cases of massive overexposure
of patients due to medical personnel and engineer-
radiologist fault of dose calculation (overexposure
of 7 to 34 % of planned dose during period of May
2004 to May 2005) occurred in Jean Monnet
Hospital in Epinal (France). As a result at least 12
persons died and tens of patients were seriously
injured.

This generalization of radiation accidents con-
firmed again that the most serious consequences of
radiation accidents are related to errors of dosi-
metric planning and implementation of all tech-
nological stages of radiotherapy [13].

On the one hand the problems of dose calcula-
tion and exposing of malignant neoplasm should
be attributed according to all indications to the
medical errors based on their previous definition
[11], but if this error has led to the bias of proven
dose values by more than 5% of the planned dose,
then such exposure is considered an emergency
[9], that may be classified as an accident or
offence.

The already mentioned accident at the Jean
Monnet Hospital in Epinal has been qualified as
offence, and two doctors and a radiology engineer
of the clinic were sentenced to 18 months in
prison.

Generally the emergency exposure in the medi-
cine practice according to International Basic Safety
Standards for Protection against lonizing Radiation
and for the Safety of Radiation Sources is “any ther-
apeutic treatment delivered to either the wrong
patient or the wrong tissue, or using the wrong phar-
maceutical, or with a dose or dose fractionation dif-
fering substantially from the values prescribed by the
medical practitioner or which may lead to undue
acute or secondary effects” [14]. The interpretation
of reasons for such emergency exposure as an acci-
dent, mistake or offense is under competence of the
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HOTO 3aKOHOAABCTBA, K& 3HAYHOIO MipoIo B 1Iill cdepi
€ HETOCKOHAJIUM.

To6To, 3 orisimy Ha Oe3leKy Malli€eHTiB B OHKO-
paziosiorii € TaKOX MPOoOJIeMU ITPABOBOIO XapaKTepy, 1110
MOTpeOyIOTh 3’ ICYBaHHSI.

Curyanis B Ykpaini

3abe3neyeHHs] HEOOXiTHOI TOYHOCTI BiIMyCKaHHS TOT-
JIMHYTOI 031 TIpY MPOMEHEBIN Tepartii MOXJIUBE IS~
XOM TIPOBEJEHHS PETYJISIPHOTO KOHTPOJIIO palialliitHOTO
BUXOIY TepaneBTUYHMUX aItapartiB, TOOTO TO3MMETPUYHE
KaJliOpyBaHHS TepareBTUYHOTO CTPyMEHS K Y CaMOMY
pamiojloriyHOMY BiIJiIEHHi, TaK i MpPU METPOJIOTIYHii
arecrauii pagialifHMX MOJIB amapaTiB MPOMEHEBOI Te-
partii, a TaKOX Mpu MPOBEJeHHI He3a1e3KHOI0 30BHIIIIHb-
OrO ayJIuTYy.

ITounnatoun 3 1998 poky, MATATE pazom 3 BOO3
MPOBOASTH PETYISIPHUI He3aleXHUI ayauT SKOCTi 10-
3UMETPUIHOrO KaliOpyBaHHSI TaMMa-TeparneBTUYHUX
CTPYMEHIB METOIOM TePMOJIIOMiHECIIEHTHOI JO3UMETPil
(“mo3a — mowmrow”) B Ykpaidi (TJII-aynut). Yyactb
JIIKYBaJIbHUX 3aKJaiB y Wil mpouenypi 1o0poBiibHA i
KOH}igeHIIiliHA.

Pesynvsratu TJI-ayaurty anapatiB AUCTaHLiHOI TTPO-
MeHeBol1 Tepartii B YKkpaini 3 1998 no 2014 pik HaBeneHi
Ha pucyHKy 1. Ha oci opauHaT uboro pucyHka Bimobpa-
KEHO CITiBBIIHOILIEHHSI MiX 403010, BUMIpPSIHOIO 103U-

authorities, and it is based on the national legislation
norms that are mostly imperfect in this field.

Thus there are problems of legal nature regarding
safety of patients in radiology that require clarifi-
cation.

The situation in Ukraine

Providing required accuracy of the release of
absorbed dose in radiation therapy is possible
due regular monitoring of the radiation output
of therapeutic devices, ie dosimetric calibra-
tion of therapeutic beams both in the radiolo-
gy department and when calibration of the
radiation fields of radiotherapy apparatus con-
ducted, as well as the independent external
audit.

Since 1998 TAEA and WHO being conducted
regular independent audit of dosimetric calibra-
tion of gamma-therapeutic beams using termolu-
meniscent dosometry method (“dose by post”) in
Ukraine (TLD-audit). Participation in this proce-
dure is voluntary and confidential for medical
institutions.

The results of TLD audit for external ray radio-
therapy devices in Ukraine in 1998-2014 are
shown on the figure 1. On the vertical axis of this
figure the ratio between measured dose by dosime-
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PucyHoK 1. Pe3synbratu TJIl-ayauTty anaparie gucTaHuinHoi npomeHeBoi Tepanii B YKkpaiHi 3 1998 no 2014 pik

Figure 1. TLD audit results for ray radiotherapy devices in Ukraine in 1998-2014
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METpPOM, i 103010, 3aBJaHO0 yMoBaMM aynuTy. Ha oci
abcuMc — pik gochigkeHHs. [iamazoH, oOMexXeHUit
OYHKTUPHUMU JIiHISIMM Ha PUCYHKY, BiIlIOBiga€ CHiB-
BiTHOIIIEHHIO MiXX BUMipsIHOIO JTO3MMETPOM 03010 Ta
3aBJAHOI0 YMOBAMM ayJMTy i CTAaHOBUTL X 5 %, 110, 1K
BinMiueHo Buile [9], BBaxkaeTbcs gomycTumuM. Ilpu-
BepTae yBary Toi (pakT, 110 NpaKTUYHO LIOPIYHO Maju
Micle (akTu IMepeBUILEeHHS 3aBIaHOI YMOBAaMM aylIUTy
no3u Ha 20 % i Ginblie, 1110 BXe MOXKEe IMPU3BECTH HE JIN-
1IIe 0 pamialliifHMX yCKJIamgHEeHb, alle il 10 CMEPTEIbHIX
BUTAIKIB [12].

binbim geranbHy iHpopMauio npo pesyasratu TJI-
ayauTy amapatiB AMCTAHLIiHOI MPOMEHEeBOl Teparlii B
Ykpaini 3 1998 no 2014 pik HaBeaeHO B Tabaui 1.

3a gaHumu tabiauii BUOHO, 1o B 1998, 2000, 2002,
2007, 2008, 2009, 2011 i B 2013 pokax y 6inbi Hix 30 %
arnapatiB AUCTaHIIHOI raMMma-Tepamnii B YKpaiHi, 1110
nignsgranu TJI-ayauTy, TOYHICTh BiAMyCKy MOTMIMHYTOL
o34 nepesuinyBaia = 5 %, a 8 2005 ta 2006 pokax Taki
BiIXWUJIEHHS MaJIk Miclle Y OiTbII HiX B ITOJJOBUHU TaKUX
araparis.

VYV cepenHboMy X 3a 15 pokiB, 3 1998 nmo 2014 poxu,
HEeBIAMNOBIAHICTL pafialiiHOro BUXOJY amapaTiB AUC-
TaHLifHOI MPOMEHEBOI Tepallil 3aBAaHMM ITlapamMeTpam
crioctepiraiach y 32,6 % BumnankiB 3a pesyibraTamu |
eTaIly ayauTy i HaBiTh ITiCJISI TIOBTOPHOTO aynIuTy ITpaK-
TUYHO B 12% BUTIAJKIB.

Lli maHi 61M3bKi 10 OB paHHIX OLIHOK [7], B IKUX
MaeTbesl PO MpodJIeMU PO3paxyHKYy 1034 Ha 28 % nuc-
TaHLIMHUX TaMMa-TepalleBTUYHUX araparax, 1o Iiaisi-
ranu TJIJI-ayauty B YKpaiHi. ¥ 1iii poOOTi TaKoX 3a3Ha-
yaeTbcsl, 1o 3a pedyabratamu TJI-aynuty MATA-
TE/BOO3 y kpaiHax, 1110 po3BUBalOThCS, Juie 5—15 %
amapatTiB MalTbhb IOXUOKY pO3paxyHKy paiialiiHOro
cTpyMeHs Oible 5 %.

Ot1xe, MPakKTUYHO Ha KOXHOMY TpPeTbOMY arapari
JUCTaHLIiAHOI MpoMeHeBo1 Teparii, 1o migasaras TJIJI-
ayauTy B YKpaiHi, OyJu mpoOaeMu 3 po3paxyHKOM JT03M.

Ilepir HiX TepelTH N0 OLIHKU KiJIbKOCTi OHKOXBO-
pux, Ha e(peKTUBHOCTI JiKyBaHHS KOTPUX MOTIJIM Hera-
TUBHO BiAOWUTHUCS BUILEBKa3aHi MpoOJIEeMHU 3 MPOMeHe-
BUMU IMCTAHLIMHUMU allapaTaMu, CJIiI 3ayBaxkKUTH 11
1 Take:
> PO3paxyHOK J03U — i€ JIMIIIE OJMH 3 OaraTbox eTarliB
MPOMEHEBOI Teparlii, Ha KOXXHOMY 3 SIKUX MOXe OyTHU J10-
nylieHa moMmika [5, 14];
> BiJICYTHICTb y BiJiJI€HHSIX OHKOPAIiOJOTil CUMYJIsI-
TOpIB, TJIAaHYBaJbHUX CUCTEM, TIPUCTPOIB s ikcalrii
XBOPUX ITiJ Yac ONMPOMiHEHHS, 3aC00iB iIHIUBIAYaTbHOTO
3aXMCTy 300POBMX TKAHWH, 3aCTapijli MOJIEi KAiHIYHUX
To3uMeTpiB [3];

ter and dose conditions by audit is shown. On the
horizontal axis the year of research is shown.
Range limited by dotted lines on the figure corre-
sponds to the ratio between the dosimeter meas-
ured dose and dose conditions by audit within *
5% variation [9] that is considered to be accept-
able. Attention is drawn to the fact that almost
annually there have been cases of conditions
caused by excess auditing dose by 20% or more,
which can lead not only to radiation complica-
tions, but also to the deaths [12].

More detailed information on TLD audit results
of the external ray radiotherapy devices in Ukraine
in 1998-2014 presented in the Table 1.

According to the data from Table it can be seen,
that in 1998, 2000, 2002, 2007, 2008, 2009, 2011
and 2013 for more than 30% of external ray radio-
therapy devices that were TLD audited the accura-
cy of the release of absorbed dose exceeded + 5%,
and in 2005 and 2006 these variation was in more
than half of devices.

An average for 15 years period of 1998—2014 the
discrepancy of the radiation output of external
beam radiotherapy devices and specified parame-
ters was observed in 32.6% of the results on the 1st
stage of audit, and in almost 12% of cases for re-
audit.

These data is close to earlier estimations [7] that
discuss the problems of the calculation of dose on
28% external gamma-therapeutic devices that
were subject to TLD audit in Ukraine. In this
paper it is also noted that according IAEA/WHO
TLD audit results for developing countries there
are only 5—15% of devices has an error of the cal-
culation of radiation beam more than 5%.

Thus in practice every third devise that was sub-
ject of TLD audit in Ukraine there were problems
with dose calculation.

Before we proceed to the assessment of the num-
ber of cancer patients which effectiveness of treat-
ment could negatively be impacted by above-men-
tioned problems with external radiation devises,
you should also note the following:
> Dose calculation is one of many stages of ray
therapy, and error could be made on any stage [5,
14];
> Lack of simulators, planning systems, devices
for fixation of patients during irradiation, devices
of individual protection of healthy tissues, and
outdated models of clinical dosimeters in oncolog-
ical radiology departments [3];
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> HU3bKUU KBamipikalliiHUIl piBeHb IHXKEeHEepiB-
paniosoriB, a TaKOX BiJICYTHICTh Y HalliOHAJIbHOMY KJla-
cugikaropi mpodeciii, a BiIMOBimHO I y BimmiJIeHHSIX
MpOMEHEeBOI Tepaltii, roca i paxiBLIiB 3a crieliaJbHiCTIO
“menuuHuit pizuk” [15];
> BiICYTHICTh LUJIECIIPSIMOBAHOI MiSIIBHOCTI 3 OOJIiKY
Ta aHali3y MeIMYHMUX MMOMUJIOK B YKpaiHi 3arajom i B
OHKoJI0Tii 30Kpema [16, 17].

3a Takux BUILENepeaiyeHux MpodjeM B OHKOpadio-
JIOTii MOXHa CTBep/KyBaTH, 1O BiIXWJIEHHSI B po3pa-
XYHKY 1 JOBEIE€HHi MOIVIMHYTOI J03U 0 IyXJIUHU-Mi-
1IIEeH] 3 TOXMOKOI0 BUIIE a00 HIXKYE 5 % MaloTh Miclle Ha
MOJIOBMHI AWCTAHLIMHMX TaMMa-TepalleBTUYHUX alla-
patiB B YkpaiHi. Ile MoxkHa 11e BBaXKaTU NeCUMiCTUUHUM
BapiaHTOM OLIIHKW CUTYallil.

Ao 11 OLiHKKA MeIUKO-COILliaJIbHUX HAacJiaKiB
npoOJieM 3 pO3paxXyHKOM J03M B OHKOPAAioJIOTil Mmpu-
MyCTUMO, 1110 B YKpaiHi € 6au3bko 100 Teneramma-tepa-
MEBTUYHUX KOOAJTBTOBMX amapariB (y ITepCITeKTUBI iX
OYiKY€EThCS HaBiTh Oinblie [4]), a piuHe HaBaHTaXKEHHS
Ha KOXHUI amapaT cTaHOBUThH 0113bk0o 300 OHKOXBO-
puX, TO OTPUMAEMO IMOPIYHUN KOHTUHIEHT, IO
MPOTIKOBYEThCSI HA LMX arapaTax, oin3sko 30 000 go-
JIOBiK. 3 Takoi iHgopMallii TOCUTh MPOCTO OLLIHUTHU
KiJIbKiCTh XBOPMX, Y SIKMX IIPOMEHEBa Tepartis Oyae He-
e(eKTUBHOIO (MOIJIMHYTA 103a HMXKYa a00 BUILA 3arjia-
HOBaHOI).

Toni 3a onTUMicTUYHUM BapiaHToM (32,6 % Teneram-
Ma-amnapaTiB 3 He3aJ0BUIbHUMU pe3dyabratamu TJII-
aynauTy) Mu oTpumaemo 6au3bpko 10 000 oHKoxBOpUX, a
3a mecumictuaHuM (50,0 % Teneramma-amnapariB 3 He-
3ag0BinbHUMU pesynbTatamu TJIH-ayouty) — mo 15 000
OHKOXBOPUX BillIOBiIHO, IJIST IKUX IIPOMEHEBA TepalTist
Oyne Hee(EeKTUBHOIO, a00 CHPUYMHUTD padialliiiHO 00-
MOBJICHI YCKJIaJHEHHS Y1 HaBiTh JieTaJIbHI HACIiIKU.

3arajioM 1€ MiATBePIKY€E aKTyaJbHICTb MPOOJIEeMU JIi-
KapChbKUX MOMIJIOK i O€3IMeKU Malli€eHTiB B YKpaiHi, Ky
CJIiZl TPYHTOBHO JOC/iIKYBaTHU.

BUCHOBKU

1. TIpobGiema MeAWYHUX TTOMUJIOK MPU JIIKyBaHHI OH-
KOXBOpUX paliallilHMMU MeToIaMU B YKpaiHi € HaI3BU-
YaliHO aKTyaJIbHOIO.

2. 3azBuuaii mpoOJjieMu TTOMMJIOK B OHKOPamioJioTii
PO3TJISIAI0ThCS B OpraHi3aliiiHoMy, METOAUYHOMY, KaJl-
POBOMY i TEXHIYHOMY acIieKTaX, BOZHOYAC HE BUCBITIIIO-
I0ThCSI MEIMKO-COLliaJbHI HACTiIKA HEBUPILLIEHOI ITPO0-
JIEMU.

3. 3a ONTUMICTUYHUM BapiaHTOM BiJ TIOMUJIOK, TIOB’sI-
3aHUX JINIIE 3 PO3PAXYHKOM 03U, MOXYTh CTpaXKIaTh
6m3pKo 10 THC. OHKOXBOPUX 3a PiK, a 32 IECUMIiCTHY-

> Low qualification level of engineers, radiolo-
gists, and absence of certain professions in the
national classification, and therefore absence of
radiotherapy positions and specialists in “medical
physicist” in the medical departments [15];

> Lack of targeted activities in accounting and
analysis of medical errors in Ukraine particularly
in oncology [16, 17].

Taking into account the aforementioned prob-
lems of oncological radiology it can be argued that
a deviation of calculation and release of absorbed
dose to the tumor target with accuracy above or
below 5% took place for a half of gamma-therapy
devices in Ukraine. At least it can be considered as
a pessimistic option of the assessment of situation.

In order to estimate medical and social conse-
quences of the dose miss-calculation problems, we
may suggest that there are about 100 tele-gamma
therapy cobalt devices in Ukraine (even larger
number of these devices is expected for the near
future [4]), and the annual load on each device is
about 300 cancer patients. Therefore, we obtain an
annual contingent of treated on these devices peo-
ple that is about 30,000 people. Using this infor-
mation it is quite easy to estimate the number of
patients in whom radiotherapy is inefficient
(absorbed dose is higher or lower than planned).

While according our optimistic option (32.6% of
tele-gamma devices with unsatisfactory TLD audit
results) we receive about 10,000 cancer patients, and
the pessimistic option (50.0% of tele-gamma devices
with unsatisfactory TLD audit results) we received
15,000 cancer patients respectively, for those who will
receive ineffective radiological therapy or will obtain
maligned complications or even fatal consequences.

Generally it confirms the significance of medical
faults and patient safety issues in Ukraine that
should be fundamentally investigated.

CONCLUSIONS

1. The problem of the medical faults of cancer
patient treatment by radiological methods is
extremely important in Ukraine.

2. Usually studies of medical faults in oncologic
radiology consider organizational, thematic, per-
sonnel and technical aspects. Meanwhile known
studies do not cover medical and social conse-
quences of this unresolved problem.

3. According optimistic option there is about 10
thousand cancer patients annually who may suffer
due dose calculation errors, and by pessimistic
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HUM — KiJIbKICTh TaKMX XBOPHUX 3a TaKWi caMUii TIepiof
Moxe caratu 15 tuc. oci0.

4. B oHKOpamioJorii 3 orsmy Ha 0e3mneKy IMalliEHTIB €
MpoOIeMU TPABOBOTO XapaKTepy, 1110 MOTPeOYIOTh 3'sCy-
BaHHS.

5. IlepiroueproBrM 3aBIAHHSM 3 IIIIBUIICHHS O¢3IIeKU
XBOPMX B OHKOPAIiOJIOTii € 00JIIK i aHaTi3 1eeKTiB MMpo-
MEHEBOI Tepallii Ta X HacJiaKiB.
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KopHeega [1a iH.] // Ykpaitcbkuii pagionoriynmii xypHan. — 2010. — Ne 4, —
C. 409-416.

8. Baba M. H. Dosimetric consistency of Co-60 teletherapy unit- a ten years
study / M. H. Baba, M. Mohib-Ul-Hag, A. A. Khan // Int. J. Health Sci
(Qassim). — 2013. — Vol. 7(1). — P. 15-21.

9. Absorbed dose determination in external beam radiotherapy an
International code of practice for dosimetry based on standards of absorbed
dose to water [Electronic resource]. — Technical reports series. No. 398. —
Vienna : International Atomic energy agency, 2000. — 229 c. — Available
from: http://www-pub.iaea.org/mtcd/publications/pdf/trs398_scr.pdf.

10. ®epoperko M. OcobnmBoCTi NEPEBIPOK 3aKNafiB OXOPOHW 3[0POB’s
opraHamu [epxripnpomHarnsay / M. ®enopeHko // [JosigHuk cnewjanicta
3 oxopoHu npaui. — 2014. — Ne 7. — C. 46-51.

11. Wapa6umes 0. T. BpauebHble owmbku 1 aedekTbl 0kasaHus Meau-
LIMHCKOIA MOMOLLM: COLMabHO-3KOHOMUYECKNE acnekTbl 1 noTepn obLue-
cTBeHHoro 3aopoBbst / 10. T. Lapabuue // MemuumHckue HOBOCTW. —
2007. — Ne 3. — C. 34.

12. Ypoku pearmpoBaHus Ha paguaLvoHHbIe aBapuiiHble cuTyaumuu (1945—
2010 rogpt). [OnexTpoHHbIA pecype]. — Bena : MAFATS, 2013. — 133 ¢. —

option such number may reach 15 thousand
patients.

4. There are legal problems regarding patient safe-
ty in oncological radiology. These problems
require clarification.

5. The primary task of improving the patient safety in
oncologic radiology is the accounting and analysis of
radiation therapy defects and their consequences.
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