. CnncobK Ha HYGHVIKaLI,VIVI B nepnoaAn4HUN Hay4yHUN n3gaHuns, KOUTO Ca CBbpP3aHU
C OOKTOPCKaTa Anceprtauus.

lMy6nukayuu e 4yX0u Hay4YHU CNuUcaHus:

1. Kostova-Lefterova D., D. Taseva, K. Ingilizova, J. Hristova, J. Vassileva.
Potential for optimization of paediatric chest X-rayexamination. Radiation Protection
Dosimetry, 2011, 147: 1-2, 168-170. |F 0.822

The purpose of this study was to compare the important aspects of paediatric
radiological practice and the patient doses from chest X-ray examinations performed
in three hospitals in Bulgaria. Data from 163 paediatric patients were recorded using
a standardised form. Entrance surface air kerma (ESAK) to patient was calculated
from the air-kerma air product (KAP) and field size measurements. Large variations
were found for KAP and ESAK. Inappropriate film size and insufficient collimation
were often used. Inappropriate use of automatic exposure control and antiscatter grid
was found. In most cases, no attention was paid to reduce dose to sensitive organs
by means of shielding or proper collimation. Recommendations were given to the
hospitals on how to reduce patient doses in paediatric chest radiography.

2. Vassileva J, Rehani M, ..., Kostova-Lefterova D. et al. IAEA survey of pediatric
CT practice in 40 countries in Asia, Europe, Latin America and Africa: Part 1.
Frequency and Appropriateness. Am J Roentgenol AJR,May 2012,vol. 198:1021-
1031. IF 2.897

The purpose of this study was to assess the frequency of pediatric CT in 40 less-
resourced countries and to determine the level of appropriateness in CT use. Data on
the increase in the number of CT examinations during 2007 and 2009 and
appropriate use of CT examinations were collected, using standard forms, from 146
CT facilities at 126 hospitals. The lowest frequency of pediatric CT examinations in
2009 was in European facilities (4.3 %), and frequencies in Asia (12.2 %) and Africa
(7.8 %) were twice as high. Head CT is the most common CT examination in
children, amounting to nearly 75% of all pediatric CT examinations. Although
regulations in many countries assign radiologists with the main responsibility of
deciding whether a radiologic examination should be performed, in fact, radiologists
alone were responsible for only 6.3 % of situations. Written referral guidelines for
imaging were not available in almost one half of the CT facilities. Appropriateness
criteria for CT examinations in children did not always follow guidelines set by
agencies, in particular, for patients with accidental head trauma, infants with
congenital torticollis, children with possible ventriculoperitoneal shunt malfunction,
and young children (< 5 years old) with acute sinusitis. In about one third of
situations, nonavailability of previous images and records on previously received
patient doses have the potential to lead to unnecessary examinations and radiation



doses. With increasing use of CT in children and a lack of use of appropriateness
criteria, there is a strong need to implement guidelines to avoid unnecessary
radiation doses to children.

lMy6nukayuu e Hay4yHu cnucaHusi 8 bvnzapusi:

3. KoctoBa-JledbtepoBa L., Bacunesa K. [lpoyyBaHe Ha npaktukarta
NPUKOMMITbP-TOMOrpadpckMTe U3crneaBaHUs Ha [Jeua W Bb3MOXHOCTM  3a
HamansiBaHeHa Ib4yeBOTO HaTOBapBaHe Ha nauuMeHTuTe. PeHTreHonorMs w
pagvonorus, 2010,49(4), 271-276.

Llenta Ha HacTosiwaTta paboTa e€ ga ce MNpoyydn npaktukata B KOMMOTbpHaTa
ToMorpadus npu nscnenBaHnsa Ha geua B HAKOMKO nevyebHu 3aBeaeHns B bvnrapus
W ga ce wuscredsBaT Bb3MOXHOCTUTE 3a ONTUMU3UPAHE Ha Wu3cneaBaHuATa W
HamansiBaHe Ha NMbYyeBOTO HaToBapBaHe npu Tax. [NpoyyBaHeTo e nposeaeHo 3a 12
KoMmntoTbpTOMOrpadckm ypeabu ot pasnuyeH Bug Ypes cTaHgapTU3MpaHn aHKeTU U
dopmMynsapu 3a 3anUcBaHe Ha AaHHW 3a NauueHTUTe, eKCNoHaUMOHHUTE napameTpu
Ha mn3cnenBaHeTo M fo3aTa Ha nauueHTa. AHKeTupaHu ca 13 peHTreHosiosn n 12
peHTreHoBu nabopaHTu. Npu noBeveTo KOMMTbPTOMOrpadckn ypeabu ca Hanuue
NpoTOKONW , ajanTupaHn KbM Bb3pacTTa Ha MauuMeHTa, HO Te 4YecTO He ca
OTNUMU3NPAHK, Mopagn KOETO EeKCMOHALUMOHHUTE napaMeTpu ce MPOMEHST
cybekTMBHO. WM3nonssBaHeTo npu deua Ha MNPOTOKON 3a Bb3PACTHU C edHaKsu
€eKCNOHAUNOHHN  napamMeTpy BOAM OO  HEKOSNKOKpaTHO  MO-BMCOKa  [O3a.
HepoctatbyHO € M3Mon3BaHeTO Ha cpeAcTBa 3a obes3gBwkBaHe, KOETO Hanara
cegupaHe B Hag 50 % oT cnyyauTe npu geua nog 5 rogvwHa Bb3pacT MM NoMoLy,
Ha poauTen. AHKeTata cpef PeHTreHono3nTe nokasa nuncata Ha CTaHAapTU3upaH
nogxon npu usbopa Ha noaxogdwlo obpasHo wuscnensaHe. [lpegnoxeHu ca
Bb3MOXHOCTU 3a ONTMMU3MpaHe Ha u3cnegBaHusTa U HamandBaHe Ha NbYeBOTO
HaToBapBaHe Npu TSX.

[I. CnucbK Ha I'IyGHMKaLIMM B nepunoaAnyYHuN n3aaHuAa, KOMTO_He Ca CBHLP3aHU C
AOKTOpPCKaTa Anceprauuns.

lMy6nukayuu e 4yx0u Hay4YHU CNuUCaHUs:

4. Kostova-Lefterova D.,Vassileva J. Survey of practice in paediatric computed
tomography. Radiation Protection Dosimetry 2011; 147: 1-2, 156-159. IF: 0.822

The purpose of this study was to explore the frequency of paediatric computed
tomography (CT) examinations in several hospitals in Bulgaria and to assess the
current practice. The standard forms provided by the International Atomic Emergency



Agency for survey of the paediatric CT practice were used. Six hospitals provided
data on frequency of paediatric CT examinations performed in 2009. Large variations
in dose, up to a factor of 4, were found among the centres within the same age group
for a given procedure, and in one of the hospitals the paediatric dose was twice
higher than the adult dose. Seven departments use dedicated CT protocols for
children. Only 4 in 12 departments keep records of patient dose. Dose information for
previous examinations is not required by the radiologists. The collected detailed data
provided preliminary information how the patient doses in paediatric CT can be
reduced. Recommendations were given based on the findings.

5. Vassileva J, Rehani MM, ..., Kostova-LefterovaD.et al.. IAEA Survey of
Paediatric Computed Tomography Practice in 40 Countries in Asia, Europe, Latin
America and Africa: Procedures and Protocols. Eur Radiol, 2013 Mar, 23(3):623-31.
DOI: 10.1007/S00330-012-2639-3. |F: 3.548

The objectiveis to survey procedures and protocols in paediatric computed
tomography (CT) in 40 less resourced countries. Under a project of the International
Atomic Energy Agency, 146 CT facilities in 40 countries of Africa, Asia, Europe and
Latin America responded to an electronic survey of CT technology, exposure
parameters, CT protocols and doses. Modern MDCT systems are available in 77 %
of the facilities surveyed with dedicated paediatric CT protocols available in 94 %.
However, protocols for some age groups were unavailable in around 50 % of the
facilities surveyed. Indication-based protocols were used in 57 % of facilities.
Estimates of radiation dose using CTDI or DLP from standard CT protocols
demonstrated wide variation up to a factor of 100. CTDIvol values for the head and
chest were between two and five times those for an adult at some sites. Sedation and
use of shielding were frequently reported; immobilisation was not. Records of
exposure factors were kept at 49 % of sites. There is significant potential for
improvement in CT practice and protocol use for children in less resourced countries.
Dose estimates for young children varied widely. This survey provides critical
baseline data for ongoing quality improvement efforts by the IAEA.

6. Vassileva J., Rehani M., Kostova-Lefterova D.etal. A Study to Establish
International Diagnostic Reference Levels for Paediatric Computed Tomography.
Radiat Prot Dosimetry. 2015 Jul;165(1-4):70-80 DOI:10.1093/RPD/NCV116. IE:
0.913

The article reports results from the largest international dose survey in paediatric
computed tomography (CT) in 32 countries and proposes international diagnostic
reference levels (DRLS) in terms of computed tomography dose index (CTDIvol) and
dose length product (DLP). It also assesses whether mean or median values of
individual facilities should be used. A total of 6115 individual patient data were



recorded among four age groups: <1 vy, >1-5y, >5-10 y and >10-15 y. CTDlw,
CTDlvol and DLP from the CT console were recorded in dedicated forms together
with patient data and technical parameters. Statistical analysis was performed, and
international DRLs were established at rounded 75th percentile values of distribution
of median values from all CT facilities. The study presents evidence in favour of using
median rather than mean of patient dose indices as the representative of typical local
dose in a facility, and for establishing DRLs as third quartile of median values.
International DRLs were established for paediatric CT examinations for routine head,
chest and abdomen in the four age groups. DRLs for CTDIvol are similar to the
reference values from other published reports, with some differences for chest and
abdomen CT. Higher variations were observed between DLP values, based on a
survey of whole multi-phase exams. It may be noted that other studies in literature
were based on single phase only. DRLs reported in this article can be used in
countries without sufficient medical physics support to identify non-optimised
practice. Recommendations to improve the accuracy and importance of future
surveys are provided.

7. Kostova-Lefterova D., Taseva D., Hristova-Popova J.and Vassileva J.
Optimisation of Paediatric Chest Radiography. Radiat Prot Dosimetry. 2015 Jul,
165(1-4):231-4 DOI: 10.1093/RPD/NCV1109. |F: 0.913

The purpose of this work is to present the algorithm for the optimisation of paediatric
chest radiography aimed to reduce patient doses at keeping adequate image quality.
Optimal tube voltage, tube current and exposure time, use of automatic or manual
exposure control and use of antiscatter grid were recommended for different age
groups and depending on the patient size. The optimised protocols and radiography
technique resulted in decrease in Entrance surface air kerma and effective dose
values in a factor of between 1.5 and over 5 for different age groups. Image quality
was assessed to be of sufficient diagnostic quality.

My6nukayuu e Hay4yHuU cnucaHusi 8 buneapus:

8. Bacunesa X., bopucosa P., ..., KoctoBa-JllecdbtepoBa 1. n ap. HaumoHanHo
npoy4BaHe B peHTreHoBaTta guarHoctuka B bwnrapmna 2007-2009. PeHTreHonormsa u
pagvonorus, 2010, 49(4), 251-264.

MpeocrtaBeH e aHanu3 Ha TeKyWOTO CbCTOSAHWE Ha PEeHTreHoBaTa AMarHOCTUKa B
cTpaHaTa. ObwmaTt 6pon Ha peHTreHoBuTe ypeabu npes 2009 roguHa e 2490, cpeq
KOUTO KOHBEHUMOHANHWUTE rpaduyHM UM CKONUYHM ypeabu cbctaat 55,8 %,
peHtannute 25,5 %, komnoTbpTOoMorpadpckute — 7,8 %, a mamorpacgute — 6,9 %.
Bce owe e ronam genbT Ha cTapaTa peHTreHOoBa anapaTtypa, BKIHYUTENHO cpen



KoMnioTbpTOMOrpadpckute M aHrmorpadpckute  ypeabu.  AHanuaupaHm  ca
pesyntatuTe OT MawabHOTO HaUMOHANHO Npoy4BaHe 3a 4O3MTe Ha NauneHTuTe npu
PEHTreHOBM un3cneaBaHusi, npoBegeHo B nepuoga 2007-2009 r. m obxBaHano
KOHBeHUMOHanHata rpadua, wmamorpadmaTa,  KOHBeUMOHanHaTa  cKomnu4,
WHTEPBEHLMOHaNHaTa PeHTreHonorma 1 KoMniTbpHaTa ToMorpadusi. YCTaHOBEHMU
ca Bapvauum go 18 % B gosaTa Ha nauueHTa npyu egHOTUMHU U3CNeaBaHusa Mexay
peHTreHoBUTE oTaeneHus. lNpeacrtaBeHn ca HOBUTE HaUMOHANHN pedepeHTHM HMBaA
Ha gosaTta 3a 17 peHTreHoBM m3cnenBaHus. KonektnBHaTa gosa Ha GbnrapckoTo
HaceneHne e oueHeHa Ha 3191 man.Sv. Han-ronsm e nNpuHOCHT B KONEKTMBHATa
Ao3a Ha kommnTbpHata Tomorpadus (30,1 %), cnegsaHa OT peHTreHoBaTta rpadus
(27,3 %), koHBeHUuoHanHaTta ckonus (20 %) n nHTepBeHuMoHanHuTe npoueaypu (9
%). CneaBawoTo HauMOHaNHO Npoy4vBaHe TpsibBa ga ce nnaHvpa v npoBede Han-
KbCHO B nepuoga 2013-2014 r. OcurypsiBaHETO Ha KayecTCeHa AuarHoOCTUKa npu
MUHUMANHO O6nbyBaHE Ha NauMEHTUTE U MEeOULUMHCKUS nepcoHan TpsibBa ga e
HenpekbCcHaTa rpuwxa Ha paguonormyHata obLLHOCT.

9. KoctoBa-JlecbtepoBa [l., [Iea cnyyas B bbnrapya Ha nbyeBO u3rapsiHe Ha
KoxaTa cnep nepkyTaHHa KopoHapHa WHTepBeHums. Hayka Kapawuonorus, 2015,
6:326-328.

Mpe3 nocnegHoTo [JeceTuneTne ce 3aroBOpU  3a Bb3MOXHATa nosiBa Ha
pagnaunoHHO-MHAYLMPaHN KOXHU n3rapsiHus B WHTEpPBEHLMOHanHaTa
peHTreHonornd. B HawaTta cTpaHa € MHOro Mmarnka OCBEeJOMEHOCTTa OTHOCHO
BEPOSATHOCTTA 3a Bb3HWKBAHETO UM, BCNeACTBUE HA MHTEPBEHLUMOHANHa npoueaypa.
BpoaT Ha nHTepBeHUWOHaNHUTE npoueaypu, nposegeHn B bbunrapus npes 2014 r., e
okono 127 305 wnu 3 % OT BCWMYKM PEHTreHOBM u3cnensaHus. [pocneasisanku
TeHOaeHumuTe 3a 6bp30 HapacTBaHe Ha Bpos MHTEpBEHUMOHaNHU npoueaypu npes
nocrnegHUTe roAuHW, MMa ronsiMa BEpPOSITHOCT Beye fJa ca  MHAyuupaHu
AeTepMUHUPAHN pafguaLMOHHN edPeKkTn, HO NauMeHTUTe Aa He ca AMarHoCTULMpPaHMW.
MpuymnHaTa 3a nuncata Ha NocCTaBeHa AnarHosa e B Hegobpata MHPOPMUPAHOCT Ha
AepmMaTosfio3anTe OTHOCHO OMacHOCTTa 3a pagvauuoHeH AepMaTuT W nuncarta Ha
npaktuka B bbnrapya 3a npocrnegsiBaHe Ha NauMeHTUTE 3a  eBEeHTYyasnHu
paguauMoHHO-MHAYLUMPAHN KOXHN edhbekTu.

B ctatuaTta 3a nbpBu NbT B bbnarapua odumumanHo ce cbobuiasaTt fgBa crydad Ha
NaumMeHTU C KOXHU marapsinus, nossunu ce npe3 2014 r. MNpu gBata npeacraBeHn
cnyyasi Ha paguauuoHeH OepMaTUT € MPEeBULLEHO BCHAKO OT MoOKasaHuTe HMBa 3a
npocnegsBaHe creq MHTEPBEHUMOHaNHa npoueaypa, Kato npu BTOpUs Crydamn
ctonHoctTa Ha DAP e npeBuweHa 4 nbtu. lNaumeHTUTEe HEe ca yBeOOMEHUM WU
npocnefeHn 3a €eBeHTyarHM KOXHUM W3rapsiHusl, Npy KOeTo He ca npeanpueTu
agekBaTHM N HaBpeEMEHHW MepKU 3a fedvyeHne. ToBa goka3Ba HeobxoaMmocTTa OT
nogobpsiBaHe Ha 3HaHMATA OTHOCHO MEPKUTE 3a padvauMoHHa 3awuTa npu
WHTepBeHUMOHanNHMTe npouenypu ¢ no-ronama cnoxHoct (PCl npu CTO) u gbnro
BpEeMe Ha CKOMnusi.



10. KoctoBa-llecbtepoBa [1. [lpoyuBaHe Ha [03uTe Ha nauMeHTuTe npu
peHTreHorpadus Ha 6san apob. YacTt 2. PeHTreHonorms un paguonorusa, 2016, LV (1):
24-30.

LlenTta Ha HacToswaTa paboTa 6e ga ce npoyyun npakTukaTa n o3uTe Npu Han-4ecTo
npunaraHoTo PEHTreHOBO M3crieaBaHe Ha Adeua — peHTtreHorpadmsa Ha 6an gpob u
Aa ce npoydat daktopute, onpegenswmn gosata. BknwoueHn 6Gaxa 269
peHTreHorpadumn Ha 6san gpob (AP 1 PA npoekuus) 3a geua Ha Bb3pact ot 0 go 15
roguHu, rpynvpaHn 3a aHanusa B YeTupu Bb3pactosu rpynn: <1 m., 1 —-12m.,1 -4
r,5—-9r.n10 - 15 r. [lozata Ha naumeHTa belie namepBaHa unm npecmsTaHa BbB
BENMYUHUTE NpousBedeHne Kepma nnow, Pxa, M Bxoadwa Bb3gylwHa kepma, Ke.
[o3nMeTpu4HNTE BEMUYMHU 3a OLIEHKA Ha paguauMOHHUS PUCK OpraHHa (TbKaHHa)
nosa, DT, n edpektnBHa go3a 6sxa onpeaensiHu ¢ nomowyta Ha copTyepeH nNpoaykT
PCXMC. He ce ycTtaHOBM kopenauus Mexay CTOMHOCTUTE Ha Kg 1 eKCrnoHaunoHHUTe
napamMmeTpu, nopagn emnupudHua u3bop Ha paboTHM [aHHWM, HecbobpaseH C
TenecHuTe pasMmepu Ha nauueHTa. lNonyyeHute ctomHOCTU 3a K, Pka, opraHHuTe u
edeKTUBHUTE 031 NPU KOHBEHLUMOHaNHa peHTreHorpadus Ha 6an gpob npu Tpu ot
peHTreHoBUTE ypeabu ca no-BUCOKM OT TE3M OT ApYyrn NogobHM nNpoyyBaHus B Apyru
CTpaHu, KaTo Han-ronsama, 4O 5 MbTU € pasfnukata B CTOMHOCTUTE Ha E oT Tesn,
nosly4eHu B Apyru npoy4vsaHus, nNpu geuarta Ha Bb3pact mexay 1 n 4 roguHu.

11. KoctoBa-llechtepoBa [l. [lpoyyBaHe Ha npakTukaTa nNpu peHTreHorpadumsa Ha
6an gpo6 Ha geua. Yact 1. PeHTreHonorus n paguonorus, 2015, LIV (4): 227-236.

Llenta Ha HacToswaTta paboTa e Oa ce npoBede MpoyyYBaHe Ha MpakTukata B
KOHBEHUMOHanNHaTta peHTreHorpacms Ha pJdeua B wm3bpaH Opon peHTreHoBwu
oTaeneHusi, Ha 6asarta Ha cTaHgapTM3npaHn OPMYNSpU 3a perMcTpupaHe 1 aHanma
Ha AaHHuTe. CpaBHEHM ca MOoNlydeHuUTe pes3ynTaTM CbCC blUecTByBallata nobpa
npakTuka npu peHTreHorpadpckM wm3cneaBaHua Ha feua W ca  MOCOYEHU
Bb3MOXHOCTUTE 3a OMTMMM3UPAHE Ha W3cnedBaHusATa, C Len HamansBaHe Ha
NMbYEBOTO HaToBapBaHe. [lpoyyBaHETO Ha MpakTukaTa M [O3UTE MPU PEHTIEHOBU
n3cneaBaHus Ha Adeua e npoBedeHO B YeTUPWU PEeHTreHoBM kabuHeTa B yeTupwm
pasnuyHu  GonHMuM Ha TeputopuaTa Ha rp. Codwma.BknoueHn ca 269
peHTreHorpadumn Ha 6an gpob (AP 1 PA npoekuus) 3a geua Ha Bb3pact ot 0 go 15
rOOVHW.YCTaHOBM Ce nunca Ha CTaHOAapTU3MPaHOCT B MpakTUKata M npunaraHute
NMPOTOKONMM 3a KOHBEHLMOHAanHa peHTreHorpams Ha feua OT efHa M Cblua
Bb3pacToBa rpyna, KakTo Mexay IeyebHuTe 3aBefeHus, Taka W Mexay
peHTreHoBUTE nabopaHTun, paboTewm C egHa U cblla peHTreHoBa ypenba. He ce
YCTaHOBM KOpenaums Mexay CTOMHOCTUTE Ha EKCMOHaUMOHHMTE napamMeTpu 3a
peHTreHorpadus u Bb3pacTTa WM TenecHaTa Maca Ha naumMeHTa.YCcTaHOBEHWUTe
Han-4ecTn TrpeLLKn ca: HeobOCHOBaHO u3non3BaHe Ha AP Npoekuusi; HEHYXHO
n3nonsBaHe Ha NpoTMBOAMQY3MOHHA peLueTka Aopu Npu geua nog 5 r.;u3nona3saHe



Ha Henogxopsil pasMep Ha npeobpasyBaTens M HedoCcTaTb4yHO OreHaupaHe Ha
noneTo; U3non3BaHe Ha NMo-HUCKU CTOMHOCTM Ha aHOOHOTO HarnpeXeHue U No-Abmro
BpEME Ha eKCrnoHauusi OT MpernopbYyBaHUTE; HEU3MON3BaHe Ha ONIOBHM 3alUMTU 3a
HaMansiBaHe Ha O0O6nbYyBaHETO Ha bYeYyBCTBUTENHUTE OpraHn;eqHOBPEMEHHO
N3nona3BaHe Ha TPUTe AOMUHAHTU Ha eKCrioHoMaTa Mpu ronsma 4acT oT nauueHTuTe,
a Mpu ocTaHanaTa 4acT — Ha [OBeTe CTPaHWYHU [OOMUHAHTU, HEe3aBUCUMO OT
Bb3pacTTa Ha uscnegsaHuTe geua.

12. KoctoBa-JlecbtepoBa ., [eoprues [1. PagnaumoHHO mnHOyuMpaHu edqekTu
BCNeACTBME Ha MeOMUMHCKO obnbyBaHe — nMpocrneasBaHe Ha MNauueHTuTe,
pa3sno3HaBaHe, knacudukaums, npeseHums n nevyexHve. Hayka Kapguonorus, 2016,
4:188-193.

PagnaunoHHo nHaoyumpaHute edekTn ca LMPOKO MO3HATU U pa3npoCcTpaHeHn cpen
cneuvanucTute, pabotewm B obnactta Ha nbyerneyeHWeTo, HO He U cpeq
cneunanucTute, pabotewm B obnactta Ha guarHoctukata. C HaBnmM3aHeTo Ha
nbyenevyeHNeTo Te cTaBaT MHOrO0 4YecCcTW, HO npe3 nocrnegHoTo geceTunetve
3anoyHaxa ga ce guckyTupaT pagvaumoHHO-UHOYUMpaHUTe peakumm u B obnacrtra
Ha obpasHaTa guarHocTuka, BCneacTBMe Ha WHTepBeHUMOHasNHa PeHTreHOoNorns u
KoMMoTbpHa ToMmorpadus. HabniogaBa ce ronamMo pasHoobpasne OT  KOXHWU
peakuuu, CBbp3aHM C Oonka, OUCKOMAOPT, ApasHeHe, cbpbex unu usrapsHe. B
HacTOAWMAT TPya Cce pasrnexgar BuaoBeTe pagnauMOHHO-UHAYUMPaHU edekTu
crnopen BpeMeTo Ha nposiea U AbnbodnHaTa Ha nopaxeHuaTa. PasrmegaHu ca
pasnu4HM NOAXO0AM 3a NevYeHne — Ha MexXayHapoaHO M HaLMOHAaMHO HUBO.

OT OCHOBHO 3Ha4yeHMEe 3a pas3no3HaBaHETO U MNpeanpUEMaHETO Ha afekBaTHU U
HaBPEMEHHN MEPKM 3a Jle4YeHWe Ha paguauMoHHO uHAyuupaHute edekTn ca
MHOPMMPAHETO W NPOCNEeasiBaHETO Ha NauMeHTa B CPOK OO0 TpuM Meceua 3a
€BEeHTyanHn paguvaumMoHHO uHayumpaHu edpektn. MexayHapogHaTa areHuust 3a
aTOMHa eHeprusi nepmoaudHo nyobnukyBa akTyanHu HMBa 3a npocregsiBaHe Ha
nauneHTn, NOASIOXKEHN HA UHTEPBEHLMOHANHN Npoueaypu C NO-ronsma CroXHOCT U
AbNAro Bpeme Ha ckonunsi. CTOMHOCTUTE Ha MOCOYEeHUTE B HMBATa 3a npocreasBaHe
napameTpu CTaTUCTMYECKN ce n3bupart Taka, Ye U3BbH rpaHnumMTe MM ga He nonaga
TBbpAe ronam 6pon naumeHTU. B cnyyan Ha npeBuwaBaHe Ha HAKOU OT CTOMHOCTUTE
Ha pasnMyHuTe napamMeTpu, Ha naumeHTa TpsdAbBa paga ©Obae npegocTaBeHa
WHCTPYKUMSA 3a npocrneasBaHe 3a €BeHTyanHU KOXHM peakuuu. [lpumepHa
WHCTPYKUMS, o3arnaBeHa: ,MHCTpykuMa 3a naumMeHTa cnej npoBedeHa
WHTEepBEHLMOHanNHa npoueaypa ¢ no-rofiiMa CTeneH Ha CAOXHOCT U ObJIT0 BpeEME Ha
ckonus“, e npeasioxeHa B ctatmara.

13. CwumeoHoB @., Bacunesa XK., WMeaHnoBa [], KoctoBa-lledbtepoBa [.
HamansiBaHe Ha go3arta Ha NauueHTUTe B peHTreHoBaTa AnarHoCTMka Cc MoMoLLTa Ha
AnarHoctnyHn pedpepeHT Huea. HayyHu TpygoBe Ha Cblo3a Ha yyeHuTe B




Bvnrapus — Nnoeaue. Cepusa . MegmuunHa, dapmaumsa n geHtanHa MeamuuHa, oHU
2016, Tom XIX: 110-113. ISSN 1311-9427.

Mpe3 1996 r. ICRP npeacrtaBsa koHuenuuaTa 3a ,ANarHOCTUYHU pedepeHTHN HMBA"
(OPH), konto ca BaxeH MHCTPYMEHT 3a LenuTe Ha onTMMMU3auusTa Ha gosaTa Ha
nauyveHTta. CnegBamkm m npunaramMku KoHuenuuaTta 3a [OPH, B kpaTbk Cpok ce
HabniogaBa HamansiBaHe Ha gosata npyv OUAarHOCTUYHUTE U UHTEPBEHUUOHANHU
npoueaypu nog peHtreHoB koHTpon. APH ce m3rotBaT Ha 6asaTa Ha HauMOHaNHW
npoy4BaHusa Ha o3nTe Ha naumeHTta. CKopo cnep Tekywara nybnukaumsa ctaptupa
TPETOTO HaUMOHaNHO nNpoyyBaHe 3a Jo3uTe Ha nauneHTa. CbOMpaHeTo Ha gaHHUTe
ce u3BbplBa 4pe3 OHnamH 6GasuvpaHa nnatdopma, C WHTEPHET AOCTbN npe3
O6pay3bp. JocTbnbT 4O cuctemarta € HanbfHo 6e3nnateH. [aHHu ce cbbupaT oT
MamorpadpCckM  u3cnenBaHusi,  KOHBEHUMOHAanHW  PEHTIEeHOBUM  U3CNedBaHus,
KOMMIOTbPTOMOrpadCcku nacnegBaHus, CKOMUYHU n3cnensaHus n
WHTEepPBEHUMOHANHN npoueaypu noAg peHTreHoB KoHTpon. Bcekn noTpebuten
permcTpupall, AaHHW Ypes OHManH nnaTtgopmMarta aBTOMaTUYHO NosfyyYaBa OLEeHKa Ha
TUMUYHUTE 03N Ha NaumeHTa Ha MEeCTHO HMBO U CpaBHABaHE CMpPSIMO HACTOSLLOTO
[OPH. OuvakBa ce oHnamH nnatdopmata ga nogodbpum npoueca Ha cbbupaHe Ha
JAaHHM 3a naumeHTuTe n n3roteaHeTo Ha [PH.

14. WeaHoBa ., 3aropcka A., Bacunesa K., KoctoBa-JledbtepoBa 1., CumeoHOB
®. NcTtopusa n pasBntue Ha rpaHULMTE Ha go3aTta 3a npodecruoHanHo obnbyBaHe Ha
HaceneHueTto. HayyHu TpygoBe Ha Cbilo3a Ha yyvyeHuTe B bbnrapumsa — lMnosgus.
Cepusa I'. MeguunHa, hapmauma n geHtanHa meguumHa, Hu 2016, tom XIX: 143-
146. ISSN 1311-9427.

OrpaHn4yaBaHeTO Ha go3aTa Ha obnbyYBaHe e eauH OT TPUTE OCHOBHU MPUHLUMNA Ha
pagvaunoHHaTa 3awuTa, 3aeqHo ¢ 000CHOBaBaHETO Ha MpakTuyeckata AEWHOCT U
onTUMM3aumMaTa Ha 3awuTtaTta. IMeHHO To3n MpUHUMN ce npunara 3a 3awuTa npu
npodecnoHanHo obnbyBaHe M 0bnbyYBaHEe Ha HaceneHMeTo. YCTaHOBSIBAHETO Ha
rpaHMUMTE Ha go3aTta 3a nepoHan, paboTtew, B cpeda Ha MOHM3MpaLLM NbYeHus,
KaKTO M 3a HaceneHueTo, ce 6asmpa Ha 3HaHuATa 3a pagnobmonornyHnTe eekTn u
TsIXHaTa 3aBMCUMMOCT OT Ao3aTa. B paHHUTe roauHu Ha paauvauuoHHaTa 3awimTta ca
OTYMTAHU HaKW-Beve AeTEPMMHMPAHUTE paguaumoHHn edektn. C HaTpynBaHETO Ha
3HaHMSA 3a CTOXacTudHUTe edeKTM npeau3BuKaHu OT OBnbYBaHE C HUCKM [O3M U
BCNeACTBME HA MHTEH3MBHU E€MUAEMMUONONMYHN N PagnodbmonorMyHn n3crnensaHus,
3a nepuoa oT 72 roAvHN rpaHuUMTE Ha Ao3aTa ca NPOMEHSHU HEKOMNKOKPaTHO.

Mpe3 1924 r. ce ycTaHOBsBa CTOMHOCT Ha rogullHa rpaHuua Ha edekTMBHaTa 4osa
npu npodgecmnoHanHo obnbyBaHe ¢ roniemmnHa 700 mSv. [eceT roguMHM MO-KbCHO
CToMHOCTTa M e HamaneHa ao 300 mSv. Mpe3 1953 r., cneq cepus OT NPOyYBaHUsS,
CBbp3aHu C BpeJaTa OT M3Morn3BaHe Ha NOHU3MpaLLM JTbYeHUs, ce yCTaHOBSIBa HOBa
roguiHa rpaHuua Ha edektneHata gosa 150 mSv. MNpes 1957 r. MexxgyHapogHaTta
Komucusa no paguaumnonHa 3awmta (MKP3) npuema 50 mSv 3a roguiuHa rpaHumua Ha



ehekTMBHATaA 003a, KaTo A0 Kpas Ha 90-Te roaMHM TS ocTaBa HenpomeHeHa. [pes
2000 r. gponyctnmata edpektTuBHa gosa e 100 mSv 3a nepuog oT 5 nocrnegoBaTenHu
roguHu, cpedHo - 20 mSv Ha rogmHa, HO He nosede oT 50 MSv 3a BcAka oTAenHa
roguHa. CwbrnacHo aktyanHute KbM MoMeHTa MexayHapooHu HopMu  3a
paguauMoHHa 3awmuTa U CbOTBETHUTE ObMrapckM HOPMATUBHU OOKYMEHTH,
rpaHuuata 3a edekTuBHa Ao3a npu npodecnoHanHoTto obnbyBaHe e 20 mSv
rOOULLIHO.

Enea npes 1960 r. MKP3 BbBexaa rpaHvua Ha edpekTMBHaTa 403a 3a HacerneHneTo
oT 5 mSv rognwHo. 30 roanHM NO-KbCHO TS € HamaneHa go 1 mSv roauLiHo.
paHnumMTE Ha go3aTa ce u3nonseat Npu NAaHUPaHETO N U3NBITHEHMETO Ha MEepPKUTe
3a nbyesawmta B 0BEKTUTE C MOHM3MpaLLM nbyveHud. Bcsako HamansiBaHe Ha
roguwiHaTa rpaHuua Ha gosata e CBbp3aHO C yBenmMyaBaHe Ha (OMHaHCOBUTE
pa3xoan. 3aToBa e akTyaneH BbNpocbT 3a ObAeLlleTo pa3BuTUE Ha CTaHAapTUTe 3a
pagnaumMoHHa 3alumnTa.

PagnobnonornyHmnaT edpekt npu obnbyBaHe C MankM [o3n e npeaMeT Ha
WHTEH3MBHO M3cnegBaHe, HO BCe OLle HsMa Hay4YeH KOHCEHCYC 3a 3aBMCUMOCTTa Ha
BEpPOSITHOCTTA 3a CToxacTudHuTe edekTn OoT edekTuBHata Aosa. [pu cerawHoOTO
HMBO Ha 3HaHMA Ce NpMemMa KOHCepBaTMBHUSA MOAXO4, 3aroXeH B OCHOBaTa Ha
cTaHgapTuTe 3a pagnaunoHHa 3awumTa.

15. KoctoBa-JlecbtepoBa [l., 'eoprves [1. PagnaumoHHO-MHAyUMPaAHN edeKTu
BCNeaCTBME HA MeaULMHCKO obnbYBaHe — NPUYMHK, pasno3HaBaHe, Knacugukaums,
npocnegsBaHe Ha NauneHTUTe U npeBeHuus. HayyHn TpygoBe Ha Cblo3a Ha
ydyeHute B bvnrapus — lMnosgus. Cepusa . MeguuuHa, cdapmaumss 1 geHTanHa
MeguunHa, toHn 2016, Tom XIX: 173-176. ISSN 1311-9427.

PagvaunoHHo-nHayumpaHuTe eekTn ca LWMPOKO No3HATU M pas3npoCcTpaHeHn cpen
cneuymanuctute pabotewm B obGnactta Ha nbyeneyeHMETo, HO He W cpen
cneumanuctute pabotewm B obnactta Ha gumarHocTukata. C HaBnmM3aHETO Ha
nbyenevyeHneTo Yectotata MM ce yBenumyasa, HO Mpe3 NocnegHoTO AeceTuneTus
aKTUBHO Ce AMCKYTMpa Bb3HUKBAHETO MM M B obnacTTa Ha obpasHata AnarHoCTuKa,
BCNeACTBME HA WHTEPBEHUMOHANHA PEHTFEHONMOMMS U KOMMKTbpPHA Tomorpadus
(KT). CobLuecTByBaT SICHO pasnuMcaHu NPUHLMNM U METOAM 3a pagvauMoHHa 3aluuTa,
ype3 KOUTO ce npenoTBpaTsiBa M HamansBa Bb3HUMKBAHETO Ha pagnaumMoOHHO-
MHOYuUMpaHu epekTun.

MpuumMHaTa 3a nuncata Ha MOCTaBeHa AWarHosa ,paavalvoHeH aepmaTut' e B
Hepobpata MHAOPMUPAHOCT Ha PasfUYHUTE MEAULMHCKU Cheuuanuctu OTHOCHO
onacHOCTTa OT paaunaLVoOHHO-MHOYUMPaHN edPekTn 1 nuncaTta Ha aobpa npakTuka B
Bwnrapus 3a npocrnegsisaHe Ha MauUMEHTUTE 3a €BEHTYanHOTO UM Bb3HUKBaHe.
PasnuyHn aBTOpW OMMCBAT MHOXECTBO Clyyanm Ha paguauvMoHeH OepMaTut
BCMEACTBME HA WMHTEPBEHLMOHaNHU npouedypy C Mo-ronisiMa CroXHOCT U AbIro
BpeMe Ha ckonusa. B Bbnrapus o MomeHTa odumumanHo ca onucaHu camo OBa
crnyyas Ha MauMeHTU ¢ paavauuoHeH AepMaTuT. Ml oBamaTta He ca yBeOOMEHM U



npocrnegeHn 3a eBeHTyallHU KOXHWU U3rapdaHmnda B CPOK OO0 TpU Mecela, BbIpPeKn
ABHOTO npeBulllaBaHe Ha BCEKU €OUH OT MnapamMeTpute oT ny6n|/n<yBaH|/|Te HMBaA 3a
npocrneagasaHe 3a Bb3HUKHalM paanaumMoHHO-NHOYUNPaH KOXHU N3rapAaHUA.

PagnaunoHHo-nHayunpaHuTe edpekTy Ha KoxaTta ca geTepMuHupaH edekT. MNosisata
UM MOXe fa ce udberHe ypes nogabpkaHe Ha fo3aTa Mo npara Ha nosiea Ha
edekTa 4pe3 nNpaBUIIHO U3MOM3BaHE Ha PEHTrEeHOBWTE anapaTtv, OoNTMMM3auMs Ha
paguornorMyHaTta npakTuka, nepuoanMyHa cepBu3Ha NOAAPBXKKA, OCbLUECTBSABAHETO
Ha PYTMHEH KOHTPOST Ha Ka4yeCTBOTO, NEPUOLAMYHO U3FOTBAHE HA TUMWYHU O03M MO
BWA M3CNeABaHWs 1 NpoLeaypy 3a BCEKM OTAENEH anapaT 1 cnasBaHe Ha npasunaTta
3a pagvauMoHHa 3awmTa. BaxkHO e 3a BCeku OTAeneH nauueHT ga ce perncrtpupa
Aosata Ha nauuweHTa: KT uHaekc Ha gosata (CTDI) n nponsseaeHne gosa-abikuHa
Ha ckeHupaHaTa obnact (DLP) npu KT uacnegBaHusi, Kakto U BpeEME Ha CKOMNus,
npounsseneHne gosa-nnouw, (DAP), kymynaTuBHa gosa u 6pown 3anucaHun cepumn/kagpu
Npv NHTEPBEHUMNOHANHUTE U3cneaBaHnsa u npoueaypu.

16. KoctoBa-JllechtepoBa 0. NHCTpyKumsa 3a pa3spaboTBaHe Ha
KOoMntoTbpTOMOrpadpckM MpPOTOKONM 3a u3cnenBaHe Ha pAeua. PeHTreHonorns wm
paguororus, 2010, 49(4), 277-281.

MpeactaBeHn ca npenopbkute Ha AnvaHca 3a paguMauuoHHa 3awmta B
neguaTtpuMyHaTa pagumosiorMs OTHOCHO pas3paboTBaHETO Ha — chneunanuavpaHu
NPOTOKONW 3a U3crneaBaHe Ha Aela OT pasnMyHM Bb3pacToBM MPynu C KakBaTo 1 fa e
no BUA M NpousBoauTeNn KOMMTbTOMOrpadcka anapatypa. VMIHCTpyKuMsTa crnyxw
KaTo pbKOBOACTBO NpW Cb3aaBaHeTo Ha npoTokonu 3a KT nacnegsaHus Ha geua unm
3a BepudmumpaHe Ha u3nosneBaHWTe Ha MsICTO npoTokonu. OnucaHaTta npoueaypa
BOAM [0 MO-HUCKO NbYyeBO HaToBapBaHe npu KT nscnegBaHus Ha Aela B CpaBHEHUE
C Bb3pacCTHUTE, HE3ABMCMMO OT aHAaTOMUYHUTE UM pPasMepu.

17. KoctoBa-llechtepoBa [1. Paktopu, onpegensum posata Ha naumeHTa wu
Ka4yecTBOTO Ha obpasa npu KOMMTbPTOMOrpaddCkM M3cneaBaHuMst Ha deua.
PentreHonorus un paguonorus, 2016, LV (2): 96-104.

YcnewHoto wum3non3saHeto Ha KT npy pgeuata e 3agada € MHOMO
npeamssukatencTea. [leuara ce pasnuyaBaT OT Bb3pacTHUTE, KAKTO B aHAaTOMWUYHO,
Taka U BbB (PU3MOMONMYHO OTHOLLUEHME, 3aTOBa M W3UCKBaAHMSATA 3a KayeCcTBO Ha
obpasza ca pasnuyHn. ToBa MNOCTaBA pasfMYHNU U3NCKBaAHMA WU 3a K300Op Ha
npasunHata kombuHauusa ot KT TexHuka m ekcrnoHaumoHHn napametpu (kV, mA,
pebenuHa Ha cpesa M CTbMKa), KOMTO Ja ca aganTupaHn M CcbobpaseHn c
ocobeHoCTUTE Ha geTckaTa aHaToMuUA U uauonornd. Pasnukute B pasmepuTte Ha
TANOTO NPW AdeuaTta ca MHOrO rosieMn n OU3KKO-TEXHUYecKuTe napameTpu Ha KT
n3cnegBaHe BIUAAT CUMHO Bbpxy [Agos3ata. He cbuiecTByBaT YyHMBEpPCAIHU
€KCMOHALUMOHHN NapameTpu, KOUTO Aa ca Npunoxmnmm 3a sBcuyku Bugose KT, nopagu



pasnukuTe B KOHCTPYKUMATA U TEXHUYECKUTE XapakTepucTuMKu Ha pasnuyHute KT
ypenbu. 3aTtoBa nbpBaTa CTbMKa Npu onTuMu3aunsata Tpsbsa ga e ono3HaBaHeTo Ha
TexHuyeckaTa cneumdukaums Ha ypenbaTta, anroputbma 3a u3bop Ha
eKCMOHaLNOHHM napameTpy 1 BAMSHWETO MM BbpXy Ao3aTa. B HacToswarta cratus
e pasrnegame Han-BaXHWTE MapamMeTpu OT 3HayeHWe 3a onTuMu3auusaTa, KaTo:
TonorpamMa (ckeHorpama) n ObJPKUMHA Ha CKeHnpaHaTa obnacT; peXxvm Ha CKeHUpaHe;
aHogeH Tok (MA) 1 KONMM4YecTBO ernekTpnyectso (MAS); aBTOMaTUYHO MOAynupaHe
Ha aHOOHWUA TOK; aHOAHO HanpexeHue; cTbnka (pitch); aebenuHa Ha cpesa u WupnHa
Ha KonMMupaHus cHon; obe3dBMKBaHe Ha MauMeHTa; cegupaHe W cpeactsa 3a
nHaMBUAyanHa nbyesalumra Ha nauueHTa.

18. Tl'eHoBa K., KoctoBa-JlechtepoBa [l., lMoneckn . Pona Ha kapano MPT npwu
AnarHocTtukata Ha muokapaguTtute. Hayka Kapguonorus, 2016, 6:279-284.

OnnakBaHusiTa, NPUYNUHEHN OT MUOKAPAMT, Ca YecTa NpuYmMHa 3a XocnuTanumsauus,
0CODEHO NpU NaumMeHTn B Mnaga v cpegHa Bb3pact. MMokapauTbT € U Han-4yecTaTa
npuyMHa 3a nosdBa Ha CMMMNTOMM, HanogoobsBaLLUM OCTbP KOPOHApPEeH CUHAPOM, Mpwu
naumMeHTU C HOpMarsHW KopoHapHu apTtepun. Cpen OOCTbNHUTE 0BpasHU MeToam
KMPT nosBonsiBa Han-nzdyepnatenHa W TOYHA WHMOpMaums npuv  naumeHTwn,
CycrnekTHu 3a mmokapauT. C meToda ce NoTBbpXKgaBa UM U3KIMKYBa HanM4YMeTo Ha
Bb3naneHne B MuOKapaa, OonpefenaT ce TUMbT U TexXecTTa Ha yBpedaTta M ce
oLeHsiBaT LWaHcoBeTe 3a Bb3cTaHoBsiBaHe. OcobeHO BaxHa e ponsta My B
KNWHMYHaTa npakTuka 3a ycTaHOBsIBaHE Ha MMOKaApAUT Npu NauMeHTU C KNUHUKa Ha
OCTbp KOPOHApeH CUHOPOM M HOPMasiHU KOPOHapHW apTepun, Npu nNaumeHTun C
aTUMNYHN CUMNTOMM, KaKTO M 3a CeneKkTupaHe M Haco4yBaHe Ha eHOgoMuoKapaHaTta
ovoncma npyu NauMeHTn ¢ NepcucTupalLn CUMNTOMU U CbpaevyHa HegoCTaTbYHOCT.
OuakBa ce B 6nmM3ko Obaelle pasBuUTMETO Ha MeToda Aa Aade Bb3MOXHOCT 3a
nofiyyaBaHe Ha KonmM4yecTBeHa uHdOopmauMsi 3a NPOMEHUTE B MMUOKapga v aa
Nno3BOSIM  MacOBOTO  W3MON3BaHE Ha MOMyaBTOMATUYEH  anropuTbMm  Npu
nposexagaHeto Ha KMPT uscneaBaHusitTa n aHanuaa Ha noslydeHuTe 4aHHW.

19. KoctoBa-JlechtepoBa [1. AnropuTbM 3a OMNTUMU3MPAHE HA PEHTTEHOBUTE
nacnegBaHua Ha 6an gpob npu geua. PeHntreHonorus n paguonorus, 2016, LV
(3):175-183.

LlenTa Ha HacTosiaTa paboTa Ge B ronsiMa yHMBepcuTeTcka GonHMLAa, C PEHTTEHOB
kabuHeT B [JeTckaTa KNuHMKa 3a 6enoapobHuM 3abonsiBaHWs, Aa ce Npoyyu
npakTvkaTta u 4o3uTe Nnpuv Ha-4ecTo NpunaraHoToO PEHTIEHOBO U3cneaBaHe Ha aeua,
peHTreHorpadus Ha 6sn Opob6, n ga ce npenopbyaT U NpeanoxaT onTUMU3UPaHU
NMPOTOKONW 3a HamansiBaHe Ha NbYeBOTO HaTOBapBaHe MNpU OCUrypsiBaHe Ha
KayecTBeHa AuarHOCTUYHA WHAOPMATMBHOCT Ha peHTreHoBuTe o06pasn. belwe
npoyyeHa npakTMkata Ha [gBamMa peHTreHoBWu nabopaHTa. MNony4yeHute pesyntaTtu



06sxa cpaBHEHW CbC CbllecTByBallaTta gobpa npakTuka npu peHTreHorpadcku
n3cnegBaHus Ha geua u 6gxa MOCOYEHM BBL3MOXHOCTUTE 3a ONTMMU3MPAHE Ha
n3cnenBaHuaTa, C LieN HaMansiBaHe Ha NbYeBOTO HaTtoBapBaHe. be pa3paboTeHa u
npunoXxeHa meToguka 3a ONTUMM3MPaHE Ha u3cnegBaHusaTa, Ypes3 rpynupaHe Ha
Jeuarta no Bb3pacToBW rpynu wunv Apyr noaxoAsill npusHak, M cb3gaBaHe Ha
anropuTbmM 3a u300p Ha €eKCnoHauMOHHM napameTpu 3a Bcska rpyna. Ypes
N3NON3BaHMs anropuTbm 3a onTMMu3aumsi 6e NoCTUrHaToO HamarnsiBaHe Ha gosaTta
(PKA, opraHHa pgo3a, edektmBHaTa gosa) mexay 1,5 u Hag 6 nbTu Npyu pasnuyHuTe
Bb3pacToOBU rpynn, Ha cpegHaTa Ao3a B MrevHaTa xnesa o 10 nbtu, Ha gosaTa B
G6enute gpobose mexay 2 n 5 nbTu. MNonyyeHnte peHTreHoBM obpasn 6sxa ¢ 4o6po
ANarHoCTMYHO KayectBo. be HamaneH cybektmBuamMbT W 6Ge nocTturHata
cTaHgapTu3auma B pabotaTta Ha peHTreHoBuTe nabopaHTn. be nokasaHa ponsaTta B
npoueca Ha ONTUMM3aLMs Ha PEeHTreHoriora, MeAULNHCKNA (PU3NK U PEHTITEeHOBUS
nabopaHT. be gokasaH edekTta oT paboTaTa B ekun 3a HamarnsiBaHe Ha 403uTe Npu
ocurypsiBaHe Ha MarHOCTUYHO Ka4eCTBO Ha peHTreHoBuTe obpasu.

20. TleHoBa K., KoctoBa-JledbtepoBa [l., KvHeBa A., boraaHoBa b, Cnacosa I1.
lMpekbcHaTa aopTHa Abra TN B npu  HoBOpoOeHO — [OuarHoCTUKa C
MYNTUAETEKTOPHA KOMMKTbPHA Tomorpaduma. KnumHuyeH cnydam m oBG30p Ha
nutepaTtyparta. PeHTreHonorus n paguonorud, 2016, LV (3):175-183.

[MpekbcHaTa aopTHa Obra npeacrtaBnsiBa BPOAEHO CbCTOSHME, MpU KOeTo nuncea
aHaTOMW4YHa M NyMeHHa Bpb3Ka MeXAy acueHOeHTHaTa W JecueHfeHTHaTa aopTa.
AHoManusaTa e psagka, ¢ Yectota ot 3 Ha 1 000 000 HoBopoaeHu (1 % oT BpogeHuTe
CbpAeyvHn aHomanuu), Kato 3a NbpBu NbT € onucaHa npes 1778 r. ot Steidele. Han-
4eCcTO aHoMmanudatTa ce AuarHocTuumupa WM KopurMpa B HeoHaTanHusi nepuog.
AnarHocTnunpaHeTo Ha aHomanusaTa e npeamsBukaTenctso. [lpe3 nocnegHoTo
aecetuneTne MyntuaeTekTopHaTa KomnioTbpHa Tomorpadus (MOKT) ce Hanara
KaTo BofeLly MeToA, nopagun BUcokata NPOCTPaHCTBEHA pasgenurerniHa cnocobHOCT,
Bb3MOXHOCTTa 3a u3obpassaBaHe Ha TbKaHW C pasnvka BbB pusmyeckaTa cwu
NNbTHOCT Nod 1 % wn KpaTKOTO BpeMe Ha u3acneaBaHe, HamansdeBalwo Hyxagata oT
cepauma. OCHOBEH HeOocCTaTbK Ha MeToda € M3MNon3BaHeTo Ha WMOHM3MpaLlo
nbyeHWe W NbYEBOTO HaTOoBapBaHe 3a naumeHTa. [lpeactaBeH e crnyyam Ha
HOBOPOAEHO C MpeKkbCBaHe Ha aopTHaTa Abra Tvn B.AHOManusTa e nsobpaseHa u
onucaHa petannHo Ype3 MOKT wuscnegBaHe, ¢ u3nonsBaHe Ha moauduumpaH
NpOTOKON, BOAELY JoNpubnNn3nTenHo ABa NbTU MO-KpaTKO BpeEMe Ha u3crnenBaHe u
ABa NMbTW NO-HWUCKA [03a 3a NauueHTa, npu 3anaseHo OMarHOCTUYHO KadyeCTBO Ha
obpasa.

21. KocrtoBa-llechtepoBa L. Kputepum 3a rpynupaHe Ha nauuMeHTuTe npu
Cb3JaBaHEeTO Ha NPOTOKONW, O03MMETPUATa U U3FOTBSHETO Ha AWArHOCTUYHUTE
pedepeHTHM HUBaA Mpu negnaTpuyHN PeHTreHoBU u3cnenBaHnsa. PeHTreHonorust m
paguornorus, B NMEYAT




B HacTodAWwoOTO npoyyBaHe e MNpeanoXeH KpUTepui 3a rpynvpaHe Ha feuarta 3a
uenuTe Ha OOo3UMEeTpusTa, pa3paboTBaHETO M CpaBHSIBAHETO C OMarHOCTUYHUTE
pedepeHTHM HUBA, KAKTO U 3a ONTUMU3aUMATaA Ha NPOTOKONUTE 3a NpoBeXaaHe Ha
nacneaBaHuaTa. C uen m3bop Ha KpuTepun 3a rpynvpaHe npy Mno-HaTaTbLUHK
NpoyyYBaHUS OTHOCHO PEeHTreHonormyHaTa npaktuka npu geua, 6sxa perncrpupaHu
OCHOBHW aHTPOMOMETPUYHN AaHHW 3a 255 naumeHTn B 3 peHTreHoBu otaenexus. OT
perucTtpupaHuTe nMYHM OaHHWM 3a naumeHTa (TenecHa maca M BucoudnMHa) Ge
npecMsaTaH eKBUBaNeHTHUAT AMameTbp Ha naumeHTta (EPD).

3a uennte Ha OO3UMETPUSTaA N CpaBHSBaHe C AWarHoOCTUYHUTE pedpepeHTHU HUBa ce
npenopbyBa rpynvpaHe Ha nauueHTuTe B NeT rpynu no sbapact: (0 - 1 mecen); (1 -
12 meceua); (1 - 4 rogunu); (5 - 9 rognHun) n (10 - 15 rognHn).3a uenute Ha
onTUMM3auMsaTa Ha TopakanHute u abaoMuHanNHUTE KOHBEHUMOHanHum u KT
n3cnegBaHus, geuata 6sxa pasgeneHy Ha rpynm no Bb3pacT U TenecHa maca. lNpu
nscrieaBaHusa B obnactta Ha rnasaTta 6e HanpaseH n3bop 3a rpyny no BbL3PacToB
Kputepun, T.K. oTcnabBaHETO Ha PEHTreHOBOTO fTbYeHMEe MNpU NpPeMmHaBaHETO My
npes yepena B ronisiMa CTeneH 3aBucKU OT gebenuHaTa M NITbTHOCTTA Ha KOCTTa,
KOSITO Ce NPOMeHs C Bb3pacTTa.

22. Mwuxamnosa H., KocrtoBa-IllechtepoBa [1. CbBpeMeHHM TEXHOSIOrMYHU
peweHns npu oby4yeHMeTo Ha peHTreHoBuTe nabopaHTM B  bbvnrapus.
PeHTtreHonorunsa un paguonorus, B NEYAT

HacToswmaT Tpya pasrnexaa pasnuyHy NpoaykTOBU MHOBaLUW, YNETO BHeApsiBaHe
B MpaKTM4eckoTo oby4yeHrne He caMo Ha PeHTreHoBMTe flabopaHTW, HO U Ha ApYyrv
rpynu cneumanuctv, obydyasawim ce unu paboTtewm B obrnactta Ha meauuuHaTa,
3HauMTeNnHo ©OM MOBUWIWMIO KayeCTBOTO Ha MPaKTMYECKoTOo WM O0bydeHue U
nogrotoeka.PasrnenaH e mexayHapoOHust ONUT UM MpakTUKa B oGnacTTa, Kakto u
Tekywata cutyaumss B bBbnrapua. MsnonssaHeTo Ha BUCOKO TEXHOMOMMYHM
CbBpPEMEHHN MeToAM 3a MpakTU4Yecko obyyeHue gaBa Bb3MOXHOCT Ha CTyAeHTUTe
Aa MW3NbIHSBAT KOHKPETHWM 3adayM B HepearnHa, Ho 6nu3ka [o peanHata
obcTaHoBka, 6e3 ToBa [fa 3acTpallaBa 34paBeTO MMM XKMBOTa Ha MauMeHTa npu
€BEeHTYyarlHO NorpeLUHo B3eTO peLLeHne unu gencTeume.

BHenpsBaHeTo 1 M3Non3BaHeTo MM M3LAMNO 3aBbpluBa npoleca Ha nornyvaBaHe Ha
AMarHoCcTUYeH obpas Npu MMHUMAanNHoO o6nbyBaHe 3a NauueHTa, ocurypsisa obpaTHa
Bpb3ka 3a oby4yaBallns ce OTHOCHO NMpeanpueTuTe AenNCcTBUA, KaTo Mo TO3U HAYMH ce
nsrpaxmaa no-ronsiMa OTroBOPHOCT Y OCHOBaTemnHa yBepeHocCT. Upes Tax ce yckopsiBa
NpeofoNnsABaHeTOo Ha MbpBOHAYanHUTE TPYOAHOCTM MNPU  U3NbIHEHWeTO Ha
npodecroHanHuTe 3aabMKEeHNs B CbOTBETCTBIE C AobpaTa MeauLMHCKa NpakTyka.



lMy6nukayuu (pa3nucaHu e _NbJIEH MeKCm C KHU20Muc u pe3rome) e
peueH3upaHu cbopHUyu Ha Hay4yHUu 38eHa unu 8 cbopHuyu om npoeedeHU
Hay4YHu ¢popymu:

23. Vassileva J., Avramova-Cholakova S.,...,__Kostova-Lefterova D., et
al.National Survey in Diagnostic Radiology and Diagnostic Reference Levels —
Methodology and Recent Update. European Congress of Radiology, Vienna, March
2012, EPOS. 10.1594/ECR2012/C-1582.

The concept of "diagnostic reference levels" (DRLs) was introduced by the
International Commission of Radiological Protection (ICRP) as a "form of
investigation level, applied to an easily measured quantity, usually the absorbed dose
in air, or tissue-equivalent material at the surface of a simple standard phantom or a
representative patient". The International Atomic Energy Agency (IAEA) also has
issued advice on the use of DRLs in radiology, which refers to as "guidance levels" in
the International Basic Safety Standards . The Council of the European Union has
adopted the concept of DRLs in the Medical Exposure Directive (MED)
97/43/EURATOM, defining DRLs for diagnostic radiology as "dose levels for typical
examinations for groups of standard-sized patients or standard phantoms for broadly
defined types of equipment. These levels are expected not to be exceeded for
standard procedures when good and normal practice regarding diagnostic and
technical performance is applied.”" The Member States of the EU are obliged to adopt
the DRLs into national legislation and regulations concerning radiation protection.
Requirements of the MED were adopted into Bulgarian legislation with the Ordinance
30 from June 31 October 2005 for the protection of individuals at medical exposure.
Article 29 of this Ordinance demands that the national DRLs to be established by
means of national patient dose surveys organized by the National Centre of
Radiobiology and Radiation Protection, and also that they to be re-examined in every
five years. First national patient dose survey in diagnostic radiology in Bulgaria was
performed in the period 2002 - 2004. The survey included most frequently performed
plain radiography examinations of chest, lumber spine, pelvis, head, as well as
mammography.

In the period 2007 - 2009 the National Centre of Radiobiology and Radiation
Protection (NCRRP) at the Ministry of Health of Republic of Bulgaria performed
second and larger natioanal survey of practice in diagnostic and interventional
radiology, with the following purposes:

1. To perform representative survey of patient doses in most common X-ray
procedures

2. To update the existing national DRLs and to estiblish new DRLs
3. To estimate the population dose from diagnostic radiology

The paper presents methodology and results of the large scale national survey of
patient doses in diagnostic radiology, and newly updated national diagnostic
reference doses (DRLs) in Bulgaria.



24. Ingilizova K., Kostova-Lefterova D. Assessment of the exposure of the
Bulgarian Population from Diagnostic Radiology During 2000/2005, Proceedings of
IRPA Regional Congress for Central and Eastern Europe, Brasov, Romania, P:178-
182.

Each Member State of the European Union is currently committed to produce
national legislation, demonstrating conformity with the European Directive on medical
exposures. According to the Directive, each country shall estimate the medical
exposure of its population. For this purpose it is necessary to calculate the individual
effective dose from each type of diagnostic radiology examination and the frequency
of the examinations. The collective effective dose (CED) is disputable indicator for
the medical exposures but it is a criterion for the level of the country on the radiation
protection of persons undergoing medical exposure.

The individual effective doses from each type of diagnostic radiology examination will
depend on the patient's age, sex, weight, the number and type of images, the
screening time and also the equipment used. Some mean values can be obtained
through surveys of patient dose and compared with the national or European
reference doses for ‘standard sized' patients.

The purpose of this investigation is to assess the exposure of Bulgarian population
undergoing diagnostic radiology examinations during the period 2000/2005 .

25. Ingilizova K.T., Kostova-Lefterova D.Z. Exposure of the Bulgarian Population
from Diagnostic Radiology During 2001/2006 y. 2008; 5 P; 10. National Conference
on Biomedical Physics and Engineering, Sofia (Bulgaria), 16-18 OCT 2008; INIS-
BG—1554.

According to the European Directive, each country has to estimate the medical
exposure of its population. For the purpose it is necessary to calculate the individual
effective dose from each type of diagnostic radiology examination and the frequency
of the examinations. The collective effective dose (CED) is disputable indicator for
the medical exposures but it is a criterion for the level of the country in the field of
radiation protection of patients undergoing medical exposure. The individual effective
doses from each type of diagnostic radiology examination depends on the patient's
age, sex, weight, the number and type of images, the screening time and also the
equipment used. Some average values can be obtained through surveys of patient
dose and compared with the national or European reference doses for “standard
sized' patients.

The purpose of this investigation is to assess the exposure of Bulgarian population
from diagnostic radiology examinations.



The diagnostic radiology procedures are distributed in 3 different age groups: 0 — 17
y., 17 — 45 y. and over 45 y. The individual effective doses have been established on
the basis of standard tablegrams for the radiographic diagnostic examinations and
the results from the national research project “Phare” in 2002. Results: average
number of examinations 3848.92x10°, frequency in thousands 500, annual effective
individual dose 0,89 mSv/y and average annual collective effective dose - 3314,59
man.Sv/y. The dynamics and tendencies of the most frequent examinations and the
received dose over the last 5 years are studied and discussed.

26. Kostova-Lefterova D., Hadzhiyska V., Masso Sh., Vasileva. F. Survey of
Practice and Dose Optimisation Strategies in Paediatric PET/CT Procedures.
Proceedings of XlI-th National Medical Physics and Biomedical Engineering
Conference — NMPEC, Sofia, Bulgaria, 3- 5 November 2016, 135-144.

The use of new hybrid imaging technologies as PET/CT systems is significantly
expanding. The radiation doses delivered to patients undergoing multimodal
examinations as PET/CT are relatively low, but repeated procedures may lead to
significant cumulative doses. This is of a particular concern for pediatric patients,
because of their higher tissue radiosensitivity and longer life expectancy.

The purpose of this survey was to estimate paediatric patient doses from PET-CT
procedures and to explore potential for optimisation. Data were retrospectively
collected for 123 paediatric patients examined with the system GE Discovery 600 for
the period 2014-2016 y. The following parameters were recorded for all PET/CT
examinations: indication and type of examination; patient's age, weight, height and
gender; tube voltage (kV); tube current (mA); pitch; rotation time; slice width and
number of frames; CTDIvol; administered activity. The data for the DLP values was
not available.

Whole-body or head examinations with radiopharmaceutical 18F-2-fluoro-2-deoxy-D-
glucose (FDG) were performed on all paediatric patients. Large variations in CTDl,g,
up to 5, were found within one of the age groups. For head examinations the average
CTDlvol varies between 1.8 and 2.2 mGy for the different age groups. The average
administered activity for the same type of examination varies between 123 and 187
MBq (the lowest value is observed in age group (5-9 y)). Pure correlation was found
between administered activity and patient weight.

The average CTDI,q for whole body PET/CT varies between 1.2 and 3.8 mGy. The
average administered activity varies between 90 and 279 MBq. For this type of
examination strong correlation was found between administered activity and patient
weight for all age groups except (1-4 y). Effective doses have been also estimated.
Automatic exposure control was used for all the patients, types of examinations and
body regions. A good practice for patient dose registration and records has been
observed.



A potential for optimisation process was found. Recommendation for proper selection
and registration of the routine protocol and exposure parameters of CT equipment
according to patient age and weight was given. Low dose paediatric head CT
protocols should be developed. An optimized protocol for appropriate manipulation
and administration of the radiopharmaceuticals in the nuclear medicine department
according to patient’s weight should be implemented and reduction of exposure time.

27. Kostova-Lefterova D., Simeonov F., lvanova D. Tracking the Effect of
Optimisation in a Paediatric Radiology Department. Proceedings of Xll-th National
Medical Physics and Biomedical Engineering Conference — NMPEC, Sofia, Bulgaria,
3- 5 November 2016, 71-76.

The purpose of this work is to evaluate the effect of optimisation of paediatric chest
radiography applied in in a paediatric radiology department. Optimised protocols
including optimal exposure parameters and radiography technique were developed
and recommended in 2011, based on patient size for different age groups. Data were
analysed in four age groups: 1-12 months, 1-4, 5-9 and 10-15 y. The first survey
performed immediately after the implementation of the optimised protocols showed
decrease in KAP values in a factor of between 2 (from 8.06 to 3.65 uGy.m?) and 5
(from 3.59 to 0.70 pGy.m?) for different age groups. A new survey implemented 5
years after the utilisation of the optimised protocols showed 100 % utilization of the
proposed optimized protocols. Additional decrease in KAP values was found by a
factor of between 1.4 (from 0.7 to 0.5 uGy.m?) and 3.6 (from 5.53 to 1.53 uGy.m?) for
different age groups. Image quality was assessed to be of sufficient diagnostic
quality.

The survey demonstrated that the implementation of the proposed optimized
protocols and radiography technique in the routine radiography practice lead to
sustainable low doses to paediatric patients at good diagnostic quality.

28. Avramova-Cholakova S., Kostova-Lefterova D. Pilot Study of Patient Doses
from Digital Breast Tomosynthesis in Bulgaria. Proceedings of XllI-th National Medical
Physics and Biomedical Engineering Conference — NMPEC, Sofia, Bulgaria, 3- 5
November 2016.

The first systems for Digital Breast Tomosynthesis (DBT) were installed in Bulgaria in
2015. This study aims to perform pilot estimation of patient doses from examinations
on two DBT systems — GE Senograph Essential and IMS Giotto Tomo.

Incident air kerma (IAK) and mean glandular dose (MGD) were determined applying
the method proposed in the Protocol for the Quality Control of the Physical and
Technical Aspects of Digital Breast Tomosynthesis Systems (PQCDBT). Patient data
for 76 patients on the first system and 92 patients on the second system were



retrospectively collected from the picture archiving and communication systems
(PACS) of the hospitals. The total number of exposures considered of both breasts
and all projections on the first system was 300, and the respective humber on the
second system was 259, in both planar and DBT modes of operation. IAK and MGD
were also estimated for standard PMMA phantom with thicknesses from 20 to 60
mm.

The mean compressed breast thickness (CBT) for patients’ samples for both modes
of operation on the first system was 51 mm, mean IAK and MGD per exposure for the
planar mode were 6.3 mGy and 1.5 mGy respectively. For the DBT mode these data
were 7.5 mGy and 1.8 mGy. For the second system mean CBT, IAK and MGD for
planar and DBT modes were, as follows: 62 mm, 3.6 mGy and 1 mGy; 52 mm, 6.5
mGy and 2 mGy.

Patient doses in the planar mode were about 43 % higher on the first system in
comparison to the second one, but in the DBT mode MGD was almost equal for both
systems, within the uncertainty of the estimations. IAK and MGD were very similar for
both modes of operation on the first system and about two times higher in the DBT
mode compared to the planar mode on the second system. For both systems MGD
for PMMA were below the published in the PQCDBT reference values. Comparison
with previous studies for film-screen mammography in the country showed decrease
in the dose levels with the introduction of the new digital technology. Our results are
similar to published in literature.

29. AykoB H., KoctoBa-lledtepoBa [, bynues W., bnusnakos XK., bnnsHakosa
K. CermeHTaumsa Ha TymMOpHM obpasyBaHWA OT TOMOCMHTE3a Ha rbpaa. HaydeH
dopym ,MHoBauumn n 6usHec”, TexHndeckn YHusepcutet — BapHa 2016 r. COOpHuMK
ot Joknagn Ha HayyeH ®opym ,MHOBaumm n busHec”, TexHnyeckn YHusepcuteT -
BapHa, 14-15 Oktomspu 2016 r., cTp. 67-70.

MpeaoctaBeH e anropuTbMm 3a MofyaBTOMaTMYHA CErMeHTauus Ha ne3uu B
N306paKeHnss OT TOMOCUHTE3a Ha MIeYHa Xnesa. V3nonseaHuAT noaxon BKMOYBa
OTKpMBaHe Ha XapaKTepHW YHMKamnHW CTOMHOCTM B 06nacT OT MHTEpPEC, CbAbpXKallm
TYMOPHO obpasyBaHue, npunaraHe Ha MOpPdONOrMyYHU onepaunn 3a OTCTpaHsABaHe
Ha Bb3MOXHU apTedakT U aBTOMaTUYHO OKPYMHABaHe U OTAEensHe Ha pervoHa Ha
TYMOPHOTO 0GpasyBaHMe B M300paxeHueTo. ANropUTbMBbT € YCMELHO MPUINOXEH
BbpPXy [OECceT rpynu OT u3o0pakeHus OT TOMOCUHTE3a Ha MIleYHa Xnesa npu
nauneHTu.

lIl.CnncbK Ha MOHOrpadun, Hay4HU KHUMK, rMaBu OT KHUMM UM MOHorpadun:



30. Bacunesa X, ..., KoctoBa-llechtepoBa [l. n ap., HaumoHanHu npoy4saHus
Ha J03UTe Ha NaumMeHTUTe B PEeHTreHosiorusita u HykneapHata meguumHa. HUPP3,
2013.

HacToawuaTt cOopHUK NpeacrtaBst B CUHTE3NPaAH BUA pe3ynTaTuTe OT NpoBeAeHUTe
OT cekumsa “PaguaumoHHa 3awwmTta npu mMeaumuuHcko obnbuBaHe” kbMm HLPP3
HauMoHanHu npoyysaHus B nepuoga ot 2002 no 2013 r. HanpaseH e aHanus Ha
TEHAEHUMUTE N CbCTOAHNETO Ha 06N bYBaHETO HA 6bNrapckoTO HaceneHne oT ABarta
ANArHOCTUYHM MEeToda C WU3NON3BaHe Ha MOHM3MpAaLUM NbYeHUst — peHTreHoBaTa
ANarHoCTMKa W HyKneapHo-meguuMHckaTa  guarHoctuka. [peactaBeHn  ca
HaUMOHaNHUTEe [OMarHOCTUYHN pedepeHTHM HMBaA Ha [03UTe NpPU  PEeHTreHOoBU
n3cneaBaHMs U Ha BbBeAeHWUs paanodapmaueBTMK B HyKkreapHaTa MeauuuHa.
[MoHacTosiweM MeguuMHCcKaTa AMArHOCTUKA C MOHU3MpaLWM NbYEHUS € OCHOBHUAT
TEXHOreHEeH U3TOYHMK Ha obnbyBaHe, C rogullHa KonekTuBHa epekTuBHa gosa 3735
man Sv/a n cpegHoroaviHa nHaneuayanHa egektmeHa gosa 0,51 mSv/a.

N3roTeun:

[l. KoctoBa-JledpbTepoBa



