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OTHOCHO: AucepTalOHeH TPy4 Ha TeMa : , MJICTO Ha M3KYCTBEHMS] MHTEAEKT B
CbBpeMEHHaTa KOAIIOCKOIICKa AMarHOCTMKa Ha IIpeApakoBM M3MEHEHMsI Ha
MaTouyHarta mmitka” ot A-p I'eoprm Janmesos Ilpanaxes 3a npugobusane Ha OHC
“Jokrop”, obaacr Ha Bucme oOpasosanme: 7. 3apaBeoriazBaHe u - CIIOPT,
ITpodecuonasno nanpasaenne 7.1 Meaunmna, JoKTopcka rmporpaMa , AKyIIepCcTBO
u ruHekoaorus”, ceraacHo 3amosea Ne 2873/ 15.09.2026 roa. Ha Pexropa Ha MY —

I1aeBen

Hayunn pproBogutean: ua.-kop.rpod.a-p Caasao TomoB, 4.M.H.

akag. A-p I'purop I'opues,a.m.H.
L.LKPATKN BUOTPAOUYHN AAHHUA

A-p T'eopru Ilpanaxes e pogen npe3 1993 roa. B rp. I1aosaus. 3apbpisa
cpeAHOTO cu obpasoBanme B MectHata EI',Jsan Basos”. 2017 e roamnaTa, B KOATO Ce
AVIIIAOMMpPA KaTO Marucrbp-aekap B Meamiuucku yuusepcuter- [1aosaus. Paborn
I10CA€A0BAaTEAHO KaTO CAaHUTAP U MeauInHCKM cekpeTap A0 2018 roa. ITspsonauaano
e 3auMCJeH e 3a Crlenyuaan3adTt 1o Axymepcrso u ruHekoaornss B YMBAZ |, Jesa
Mapus”- Byprac, a mo-kscHo -8 YMBA/ ,,Cera Mapuna”- I1aesen, kbaeto paboTu
u rioHacrosieM. [Ipnaobusa eaHouMeHHara crrenmaasoct rmpes 2024 roa. [Ipes 2020
TOA. 3arouyBa M IIperojaBaTeACKaTa CU AEMHOCT Kato acucreHT B Karegpara 1o

aKyILIepCTBO M IMHEK0AOrus Ipu MeanumHcku yausepcuret- [1aesen.



[IpaBsar BriedataeHme peamila OTAMYMS ¥ Harpajy, IIOAy4eHM KakTO B
Brparapmsa, taka m B uy>kOmHa, a CBIO U peaaM3MpaHyM IIPaKTUKU I10 IIpOrpama
Erasmus+.

A-p llpanaxes yaocToBepsiBa IIpOBeAEHM MHOKECTBO KypcoBe Ha
caeaAunAoMHO  oObOyuenHme: Koamockommss m  AeCTPYKTMBHO  A€UeHME Ha
IIpeKaHIlepo3nTe Ha MaTOYHaTa Imiika, /JuarHocTmdHa U O(MC XMCTePOCKOIINS,
JAuarHOCTMYHa ¥ OIlepaTVBHA AaIlapOCKOMNMsI B TIMHEKOAOIMATa, KypcC IIO
poOoTm3upana XUpyprus B ATUHa U Ap.

IIpeaocraBeHaTta OT KaHAUAAaTa aBTOpPCKa CIIpaBKa 3a CBOTBETCTBUE C
MUHMMAa/AHUTE HAIIMOHAAHM WM3MCKBaHMs IIOKa3Ba IIOKpMUBAHE, a 3a HIKOM OT
II0Ka3aTeAyTe- 1 HaAXBbpAsHE Ha CBIIUTE.

YaocroBepsiBa y4yacTye B HAy4HOM3CAEAOBATEACKU ITPOEKT.

Uzenysa B peguiia mpoQecroHaAHy OpTaHu3al U,

lea,aee OTAMYHO aHTAMMICKI Y MCITAHCKY E3VILIVL.

ILAKTYAZAHOCT HA TEMATA

PakbT Ha MaTOYHATa IIMIKA 3aeMa YeTBBPTO MJICTO Cped 3A0KavyeCTBEHMTe
3a00AsBaHMS IIPU XKE€HaTa B CBETOBEH Mmarrad. ¥ Hac 6oaecrra 3acsra 15.4 ga 100 000
JKeHM U Taka bbarapus Imomaja B Hali-BUMCOKAaTa KarTeropms IIO 4ecToTa Ha
saboaspareTo B EC 1 ce Hapexkaa Ha BTOPO MACTO IO CMBPTHOCT. IIpoTmBHO Ha
npuerara or C30 npes 2020 roa. I'a00asna cTpaTerns 3a €AMMMUHMPAHE Ha Ta3ll
Heoriaaszma, rokputnero ¢ HPV pakcuua B Hamara CTpaHa OCTaBa M3KAIOUMTEAHO
H1ICKO. 10 OTHOIIEHMe Ha BTOpMYHATa IPO(PMAAKTHKA CTpaHaTa HU CHIIO € Cpes
TE3M C Hayi-HMCBK ODXBar.

KoHBeHIIMOHaAHAaTa KOAIIOCKOIINS € OCHOBEH, HO M AMMMNTHMPAH B M3BECTHA
CTerleH MeTOZ 3a OIleHKa IIpeApakoBUTe M3MEHeHUs Ha MaTOYHaTa IIMiiKa.

Auarnocruunara  e(peKTUBHOCT € 3aBucuma OT peAuia  yCAOBUS, KOETO ITBK



3aTpy4HsABa M3TPa’kAaHETO Ha eAVHHM AMArHOCTMYHM KpUTepuM B KOHTEKCTa Ha
Pa3AMYIHY KAVMHUYIHY YCAOBYAL.

Al-cucremMuTe B KOAIOCKONMSTa ITO3BOASBAT Ch3JaBaHETO Ha TPV OCHOBHU
TUIA aHaAM3- KAacupuKaims, AeTeKIus U IMKCeAHa cerMeHTanus. Passutmero Ha
M3KyCTBEHIsI MHTEAEKT B 3ApaBeolla3BaHeTO OTKPpMBa Bb3MOXKHOCTY 3a HaMMpaHe Ha
pelIeHNs 3a OIITUMM3MpaHe IIpuaaraHero Ha criomenaTtara Crpaterms Ha C30 upes

BHEAPIBAHETO Ha MHTEAUICHTHU CMCTEMM 3a aHaAu3.

ITpeaBna  BCMYKO TOPEIIOCOYEHO —OIlpedeasM  m30paHara Tema Ha
AVICePTALIOHHIST TPy KaTO M3KAIOUMTEAHO ChbBpeMEeHHa, MHOBATMBHA U OCODEHO

ChbIIIeCTBEHA 3a ITMHEKOAOTMYHATA ITPaKTUKa.

LleaTa e sicHo ¢popMyAMpaHa: KaTo ce mpuaoxart meroamre Ha VIV 3a anaans
Ha KOATIOCKOIICKM M300pa’keHus, Aa Ce OLeHM HEroBOTO KAMHMYHO 3HaYeHue 3a
AeTeKLsl Ha MPeApPaKOBM M3MEHeHMS Ha MaTO4YHara IINMiKa M Ja ce OIpeaean

MsICTOTO MY B ChBpEMEHHATA KOATIIOCKOIICKa AMaTrHOCTMKaA.

AucepranTsT Habeasn3Ba 5 3a4a4n:

1. Aa ce paspaboru aaroputbM, Oasupan Ha VIV, upes n3roa3saHe METOAUTE Ha
MaIIVMHHO U/Mau AbADOKO OOydeHMe 3a aBTOMAaTM3MPAH aHAAM3 Ha KOATIOCKOIICKM
1300paskeHus];

2. Ja ce ch3jase cTaHzapTu3upana 6a3a AAHHM OT KOATIOCKOIICKY M300paske st
3a yHTErpanysi B pa3paboOTeH MOAea 4pe3 eAVHEH IIPOTOKOA 3a 3acHEMaHe I
aHOTaIusl, ChoOpa3eH C MeAUIIMHCKIATE CTAHAAPTH 32 KOATIOCKOTICKA HOMEHKAATYPa;

3. da ce maentubuuyupar u aHaAM3upar (PaKTOpmTe, KOMTO BAVSIAT BBPXY
cerMeHTaI[MIOHHAaTa IIPOM3BOAUTEAHOCT HAa MOARAA;

4. Jla ce OmpeAeAy AVMArHOCTMYHATA CTOVMHOCT Ha pa3pabOTeHus Mo4ea 9pes

CpaBHUTEACH aHaAM3 C YTBbPACHU B AuTepaTtypara CuCTEMIL,
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5. Ada ce aHaau3upa KAMHMYHATA IPUAOKUMOCT U MACTOTO Ha W B

ChBpEMEHHaTa KOAIIOCKOIICKa AMarHOCTMKaA.

IIL.CTPYKTYPA HA AVMCEPTALIMOHHUSI TPY 4

AycepTalOHHMAT TPyA e HarmcaH Ha 182 cTaHAQpTHM IIeYaTHM CTPAHWIIA.
Onarzezen e ¢ 20 rtabamum u 41 ¢urypu. BuGamorpadusra obxsama 115

AUTEpaTypPHU U3TOUHMKA, OT KouTO 2 Ha Kupnanna n 113 va Aatusnna .

MATEPUAAU V1 METOAM: 1mpoydBaHETO € IIPOCHEeKTMBHO U BKAIOYBa 94
ITaUVEeHTKM Ha BB3pacT mexay 18-64 roamnm, npemmHaam nped YMBA/Z ,Csera
Mapnuna” — Ilaesen B mepmoga 2022 roa.- 2025 roa. Vanoassana e cobcrsena 6asa
AQHHV OT KOAITOCKOIICKM M300pa>keHmsI, KaTO e 3acThIleHa MHQPOPMaLNs OTHOCHO
BB3pacT,0pot paxkadauusl, nuToaormden cratyc, HPV-craryc n/man renotunmsupase,
TUII TpaHCPOPMAIMOHHA 30Ha, HaAW4YMe Ha aOHOPMHM KOAIIOCKOIICKM HAaXOAKY,

IMaTOXMCTOAOIMYIEH pe3yAaTarT.

PESYATATU 1 OBCBHXAAHE: npusercrsaM 0pOpMIHETO Ha OOCHXAaHe 3a
BCsIKa OT mocTaseHnTe 3ajaun. Caes 3aapaA004YeH aHaAM3 Ha ITOAyYeHUTe JaHHU
aBTOpBT Ipasu 3akaroueHns: 2D nnU-Net v2 moxxe aa ce o0yun aa pasrio3HaBa
KOAITOCKOIICKM HaXOAKM Ha IVKCeAHO HUBO; IIPOM3BOAMTEAHOCTTA Ha MOJeAa ce

oIpejeAas B IIO-TOAsAMa CTeIleH OT popMyAMpOBKaTa Ha 3ajadarta J1 KauecTBOTO Ha
AQHHITE, OTKOAKOTO OT apXUTEKTYPHMS KaIlalliTeT; MOACABT IOCTUIa BUCOKO
IIPUIIOKPUBAHE IIPU OTAEAHM CAydau ¢ 6AarorpusaTHU yCAOBUS, HO CPEAHNUTE
CTOVIHOCTY OCTaBaT 1104, KAVHIYIHO IPYEeMAMBOTO HUBO ITOpaAy MaAbK 00eM AaHHM ,
KAacoB AvicOalaHC ¥ AMIICA Ha IIPOTOKOAHY MeTajaHH!; Ch3AaAeHMAT Habop AaHHM
TIOKP¥BA BCUYKI OCHOBHM KOATIOCKOTICKM Kaacose criopea IFCPC 2011-
KaacuuKanmsTa, KOETO IO IPaBY IIPAKTUIECKM IIPUAOKMM 3a OOyueHme Ha MOAeA

Ha CeMaHTU4YHa CerMeHTauus, IIpeaAuMCcTBOTO Ha HaTpyIlaHaTa Da3za AaHHU €



$OKyCHT BHPXy MMKCeAHA CerMEeHTalVsl Ha HaXOAKNUTeE, a He BbPXy KAacupuKaLsl Ha
115110TO U300pakeHe Bb3 OCHOBA XMCTOAOTMYEH Pe3yATaT; HeIIOCTOSHCTBOTO B
DazaTa AaHHMU € eAHa OT IIPUIMHIUTE, BAMSEIIN Ha CerMeHTal[IOHHaTa
IIPOM3BOANUTEAHOCT Ha MOJA€eAa; BbBEeXKAaHeTO Ha IIPOTOKOAHM MeTajaHHM Ou
[103BOAMAO MHAVIBUIAyaAHa OLleHKa KaTo IIpeAIIocTaBKa 3a KAVHNYHO 3HaIMMa
MHTepIIpeTanys Ha pesyaTaTute. JucepTaHThT II0COUBa, Y€ [10A3BaHaTa Oasa JaHHM
e ZOoCTaThuHa 3a AOKa3BaHe Ha KOHIIEIIIVITA, HO Heg0CTaThyHa 3a CTabuAHO
oDyueHne Ha QUHY U PeAKM KAacoBe; HeOOXOAMMO € DasaHCupaHe Ha AQHHUTE 1
BbBEXXJaHE Ha [IPOTOKOAHM MeTajaHHM; OT CHIIeCTBEHO 3HaYeHe e KAMHIYHATa
BaAMAaL/s 32 OLIEHKA peasHaTa CTOMHOCT Ha MOAEAa; BaXKEeH acIleKT e U Hy>KJaTa OT
YOBEIIKMsI KOHTPOA B pasraexaanure npouecn. Kananaatst npasyu n3soaa, ge VI
1Ma CBOETO MJICTO B ChBPEMEHHAaTa KOAIIOCKOIICKA AMArHOCTVKa Ha IIPeAPaKOBUTe
M3MEHeHMsT Ha MaTOYHaTa IIMIIKa, KaTO B HACTOAIIMSI MOMEHT e CaMO I10ATIOMarary
¢axrop c HapacTBama poas, 6e3 aa Mmoxe aa Obae 3aMecTnTeA Ha yTBbPACHNS

KOAITOCKOIICKM METOA.

MIPMHOCU HA AMMICEPTALIMMOHHWMSI TPY A: naauie ca OpUIrMHaAHY,
Hay4qHO-TEOPETIYHM ¥ HAyIHO-TIPAKTIIECK. 3a IIbPBM ITBT B brvarapus e
pa3paboTeHa 1 eKCIIePUMEHTAaAHO U3CAeABaHa OPUTMHAAHA CUCTEMA, Dasupana Ha
VI, 3a aBTOMaTM3MpaHa CeTMEHTAIVs1 Ha ITKCeAHO HMBO Ha KOATIOCKOIICKM
HaXOAKV Ha MaTOYHATA IIMIKa; Ch3AadeHa I CTPYKTypupaHa e cobcTsena Hasa
AQHHV OT KOATIOCKOTICKM M300pa>keHyis], II0AXOAsIIA 3a OOy4yeHue 1 CpaBHUTeAHO
y3CcAe BaHe Ha CeTMEHTALIVIOHHU MoAeau upe3 Metoaure Ha VIV; paspaboren e

yHuUIIPaH IPOTOKOA 32 eKCIIepTHa aHOTalMsl Ha KOATIOCKOIICKA M300pa>KeHsI.

Bux oTAMdnAa HaITpaBeHaTa 3asBKa 3a ITaTeHT Ha paspaboTKaTa IIped USPTMO.



IV. 3AKAIOYEHUE
ITpeAcTaBeHMAT AVICEPTALIMIOHEH TPYJ ce OTAMYaBa ChC CBOsATa OPUTMHAAHOCT.
Ornpeseasm 1o KaTo 0coOEeHO akTyadeH u 3HaunM. ChOTBETCTBA Ha M3VICKBAHMATA Ha
3PACPB, IlpaBuaHmka 3a HEroBOTO IIpMAaraHe ¥ CbOTBeTHUs IIpaBmaHMK Ha

Meanmysckn yausepcuter - [1aesen .

TTpeABMA BCUMYKO TOBA AaBaM CBOATA TIOAOXMTEAHA OLEHKA I IIPeriophuBaM Ha
yBakaeMuTe uJeHOBe Ha HayyHOTO >Xypu 4a raacysaT CBLIO yTBHPAMUTEAHO 33

npucsxaane OHC ,Joxrop” Ha A-p I'eopru Aanueaos IIpanasxes.

Ha ocHoBaHue 4n.59 ot 33114
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STATEMENT
by
Prof. Elena Dimitrova Dimitrakova, MD, PhD
Department of Obstetrics and Gynecology, Medical University of Plovdiv
Head of the Maternity Ward, Clinic of Obstetrics and Gynecology, University

Hospital “St. George” — Plovdiv

Regarding: the doctoral thesis entitled “The Role of Artificial Intelligence in Modern
Colposcopic Diagnosis of Precancerous Cervical Lesions” by Dr Georgi Danielov
Prandzhev, submitted for the award of the Educational and Scientific Degree
“Doctor” (PhD), Area of Higher Education: 7. Health Care and Sports, Professional
Field 7.1 Medicine, Doctoral Program “Obstetrics and Gynecology”, pursuant to

Order No. 2873/15.09.2026 of the Rector of Medical University — Pleven

Scientific supervisors:
Corresponding Member Prof. Slavcho Tomov, MD, DSc
Academician Grigor Gorchev, MD, DSc

I. BRIEF BIOGRAPHICAL INFORMATION

Dr Georgi Prandzhev was born in 1993 in Plovdiv. He completed his
secondary education at the local “Ivan Vazov” Language High School. In 2017, he
graduated with a Master’s degree in Medicine from the Medical University of
Plovdiv. He worked successively as a hospital orderly and medical secretary until
2018. He initially enrolled as a resident in Obstetrics and Gynecology at University
Hospital “Virgin Marry” — Burgas, and later at University Hospital “St. Marina” —
Pleven, where he continues to work at present. He obtained the specialty in
Obstetrics and Gynecology in 2024. In 2020, he also began his teaching activity as an
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Assistant Professor in the Department of Obstetrics and Gynecology at Medical
University — Pleven.

A number of distinctions and awards received both in Bulgaria and abroad are
noteworthy, as are completed training placements under the Erasmus+ program.

Dr Prandzhev documents the completion of numerous postgraduate training
courses: Colposcopy and Destructive Treatment of Cervical Precancerous Lesions,
Diagnostic and Office Hysteroscopy, Diagnostic and Operative Laparoscopy in
Gynecology, a course in Robotic Surgery in Athens, and others.

The candidate’s submitted self-assessment report regarding compliance with
the minimum national requirements demonstrates that these requirements have been
met and, for some indicators, exceeded.

He documents participation in a research project.

He is a member of a number of professional organizations.

Dr Prandzhev has an excellent command of English and Spanish.

II. RELEVANCE OF THE TOPIC

Cervical cancer ranks fourth among malignant diseases in women worldwide.
In Bulgaria, the disease affects 15.4 per 100,000 women, placing the country in the
highest incidence category in the European Union and second in mortality. Despite
the WHO Global Strategy for the Elimination of Cervical Cancer adopted in 2020,
HPV vaccination coverage in our country remains extremely low. With regard to
secondary prevention, Bulgaria is also among the countries with the lowest coverage.

Conventional colposcopy is a principal, although to some extent limited,
method for assessing precancerous cervical lesions. Its diagnostic effectiveness
depends on a number of conditions, which in turn complicates the establishment of
uniform diagnostic criteria across different clinical settings.

Al systems in colposcopy enable three main types of analysis: classification,

detection, and pixel-level segmentation. The development of artificial intelligence in
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healthcare creates opportunities to identify solutions for optimizing the
implementation of the aforementioned WHO Strategy through the introduction of

intelligent analytical systems.

In view of all of the above, I consider the selected topic of the doctoral thesis to
be exceptionally contemporary, innovative, and highly relevant to gynecological

practice.

The aim is clearly formulated: by applying AI methods for the analysis of
colposcopic images, to evaluate its clinical significance for the detection of
precancerous cervical lesions and to determine its place in contemporary colposcopic

diagnostics.

The doctoral candidate defines five objectives:

1. To develop an Al-based algorithm using machine learning and/or deep
learning methods for automated analysis of colposcopic images;

2. To create a standardized database of colposcopic images for integration into the
developed model, using a unified acquisition and annotation protocol consistent
with medical standards for colposcopic nomenclature;

3. To identify and analyze the factors influencing the segmentation performance
of the model;

4. To determine the diagnostic value of the developed model through
comparative analysis with systems established in the literature;

5. To analyze the clinical applicability and the role of AI in contemporary

colposcopic diagnostics.

(8]



III. STRUCTURE OF THE DOCTORAL THESIS

The doctoral thesis comprises 182 standard printed pages. It is illustrated with
20 tables and 41 figures. The bibliography includes 115 references, of which 2 are in
Cyrillic and 113 in Latin script.

MATERIALS AND METHODS: The study is prospective and includes 94
patients aged 18-64 years who were examined at University Hospital “St. Marina” —
Pleven during the period 2022-2025. A proprietary database of colposcopic images
was used, including information on age, number of births, cytological status, HPV
status and/or genotyping, transformation zone type, presence of abnormal

colposcopic findings, and histopathological result.

RESULTS AND DISCUSSION: I welcome the inclusion of a separate discussion for
each of the stated objectives. Following an in-depth analysis of the obtained data, the
author draws the following conclusions: 2D nnU-Net v2 can be trained to recognize
colposcopic findings at the pixel level; model performance is determined to a greater
extent by task formulation and data quality than by architectural capacity; the model
achieves high overlap in individual cases under favorable conditions, but mean
values remain below a clinically acceptable level because of the small dataset size,
class imbalance, and lack of protocol metadata; the created dataset covers all major
colposcopic classes according to the IFCPC 2011 classification, making it practically
applicable for training a semantic segmentation model; an advantage of the
accumulated database is its focus on pixel-level segmentation of findings rather than
whole-image classification based on histological results; inconsistency within the
database is one of the factors affecting the segmentation performance of the model;
the introduction of protocol metadata would allow individualized assessment as a
prerequisite for clinically meaningful interpretation of the results. The doctoral

candidate notes that the database used is sufficient to demonstrate proof of concept
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but insufficient for robust training of subtle and rare classes; data balancing and the
introduction of protocol metadata are necessary; clinical validation is essential for
assessing the true value of the model; and an important aspect is the need for human
oversight in the processes under consideration. The candidate concludes that Al has
a place in contemporary colposcopic diagnosis of precancerous cervical lesions; at
present, however, it is only an adjunctive factor with a growing role and cannot

replace the established colposcopic method.

CONTRIBUTIONS OF THE DOCTORAL THESIS: The thesis includes original,
scientific-theoretical, and scientific-practical contributions. For the first time in
Bulgaria, an original Al-based system for automated pixel-level segmentation of
cervical colposcopic findings has been developed and experimentally investigated; a
proprietary database of colposcopic images suitable for training and comparative
evaluation of segmentation models using AI methods has been created and
structured; and a unified protocol for expert annotation of colposcopic images has

been developed.

I would specifically highlight the patent application for the development

submitted to the USPTO.

IV. CONCLUSION
The presented doctoral thesis is distinguished by its originality. I consider it
particularly timely and significant. It complies with the requirements of the
Development of Academic Staff in the Republic of Bulgaria Act, the Rules for its

implementation, and the corresponding Regulations of Medical University — Pleven.
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In view of all of the above, I give my positive assessment and recommend that the
esteemed members of the Scientific Jury also vote in favor of awarding the
Educational and Scientific Degree “Doctor” (PhD) to Dr Georgi Danieldv Prandzhev.
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