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Hayunu ppropojanrenu: Yi.-kop. npod. a-p Crasuo TomoB, A.M.H.
Axan. ji-p I'purop Aurenos I'opues, JA.M.H.
I. JImann v npodecHOHAIHN JAHHH HA JOKTOPAHTA

JI-p T'eopru Jlannenos [lpanpkes e poaen na 20.06.1993 r. B rp. Ilnosaus.

3apppiiBa MeaAuIMHA B MeanuuHekn yuuepenter - Ilnoaus npes 2018 r.



ITpohecnonanuusiT My IbT B aKyILIEPCTBOTO M I'MHEKOI0rMsITa 3anousa npes 2019
r. B YMBAJI . Jlesa Mapusa™ - byprac, a or 2020 r. npoanikasa B YMbBAJI
Csera Mapuna - Iliesen®™. Ilpes aexkemspu 2023 r. npupoOuba CnenuaaHOCT
SAKYHICPCTBO M THHEKOIOTUS™ U [OHACTOSIEM paboTH KaTO JIeKap CHelHaluCT B
chinata geyebna crpykrypa. Or 03.12.2020 r. e acucrenT B Karejpa ,,AKyIIEPCTBO
W ruHexkoorns” na Meauumueku yuusepeurer - [laesen, a or 08.11.2021 r. ¢

PCJLOBCH JIOKTOPAHT 110 JOKTOPCKA Mporpama ..AK}'LUCPC'I"BO W F'HHCKOJIOT s,

[Ipopecnonannara my xBanudukailMs BKIIOYBA [OJrOTOBKA 10 MHHHMAJIHO
MHBA3HBHA  THHEKOJOIMYHA  XHPYpPrus, JIHArHOCTHYHA W ONepaTHBHA
JIANAPOCKONMUS, JMArHOCTHYHA M ONEpaTHBHA XWUCTEPOCKOIUS M YJITPa3ByKOBa
JIMarHOCTHKa B aKylEepcTBOTO M ruHexojorusta. Cepruduumpan ¢ 3a pabora ¢
poGoTu3upana xupypruuyta cucrema da Vinci M ¢ npeMuHan€ CHEHHATNUZUPAHO
o0yyeHue 10  KOJIMOCKONMs, JIMArHOCTHKA W JICCTPYKTHBHO JICYCHHE Ha
JOOPOKAYECTBEHH M TIPEAPAKOBH M3MCHCHHUS HAa MATOUHATA HIMiiKa, BJArajuileTo
HoByJaBata. MexayHapoaHuAT My oOpasoBateicH OnuT BKIIOYBa o0yueHue M

npakrTuka no nporpama Erasmus+ B Mcnanus.

Hayunouscaeioparesnckara AHHOCT Ha JIOKTOPAHTA € [0C/IEI0BATENIHO CBbP3aHa ¢
NPWIOKEHHETO  HA  U3KYCTBEHHMS  HMHTEJIEKT, JIMTHTAIHHTE TEXHOJOTHH H
poGoTusupanara Xupyprus B ruHekosorusta.  loit  ywacrBa B npoekra
JMurenKAMar®, ¢unancupan ot ®ona Hayunu usciaeaBanus™ v peaansupan
CHBMECTHO OT Meanuuuekn yuusepeuter - [liesen n TeXHHYCCKH YHHBEPCHTET -
Codua: B npoexr BG-RRP-2.004-0003 . M3caeaoBate/icKo BHUCHIC YUHIIMLIE!
Memumncekn  yuusepeuter - [laesen™ karo mian yuyen RI B Hayuna rpyna
SMskyersen warTenekt B obsacTra Ha rMHEKONOrMsTA™, Kakto W B Llenthpa 3a
KOMIICTEHTHOCT 110 nepcoHaausmpana  Meuuuna, 3D Tenemeununa,
poOOTH3MPAHA U MUHMMAIIHO MHBA3HBHA XUPYPIHsI, BKIIOUUTCIHO BBB BTOPATA MY

¢aza no npoexkr BG16RFPR002-1.014-0002.
PaspaboTkaTa My € noJiyunia HAaUMOHAIHO M MEKIAYHAPOJAHO [IPU3HAHUE: OTIHUHE
B EI'T Health i-Days u tpeto mscrto Ha esporeiickus ¢punan b Buena npes 2022

I.. IPBO MACTO B npe/npuemaucckara nporpama Beyond Pre-accelerator, Intel Al



Innovators Award 2023, Intel Al Global Impact Festival 2023 - Country
Recognition Award 3a bwiarapus, Kakro M TPEeTO MACTO B Kareropus
~Humanitarian Technologies/Social Impact™ na Startup OI¢ 2023 B HMcnanus.
Hayunara nies e npeacrassina npej npoecHOHATHE ¥ 0OLIECTBEHH ay/IMTOPHH
¢ nonyaspusupana upes FORBES bwarapus, Bloomberg TV Bulgaria, BHT2 n
Bulgaria ON AIR.

2. OuenKka Ha AKTYAJHOCT H AHCEPTAOHIHOCT HA /IHCEPTALIHOHHHS TPYA

[Ipe/icTaBeHnsT ANCEPTALIMOHEH TPY/L € MOCBETEH HA M3KJIIOUUTEIHO aKTyasleH M
o0uecTBeHo  3Haunm  npoGiem - NOBHINABaAHETO  Ha  OOEKTHBHOCTTA,
BL3NPOM3BOJAMMOCTTA M JIMArHOCTHYHATA  CTOMHOCT HA  KOJIIOCKOHCKOTO
M3C/ICABAHE [IPH TIPEJIPAKOBH H3MEHEHMsI Ha maroyHata wmuiika. HeszaBucumo or
Harnpe/bka BbB Bakcuuonpoguiakrukara u HPV-0asupanus CKpUHUHT, pakbT Ha
MaroyHata IMiKa 0cTaBa  3HAUMM  34paBeH npolieM, a  KOJIIOCKoIcKara
JMArHoCTHKA TNpoJib/pkaBa jJa ObJC 3aBUCHMa OT ONMUTA HAa M3CIC/ABALILNA,
KauecTBOTO Ha M300payKeHHETo, BMAMMOCTTA Ha TpaHchOpMalMOHHATA 30HA W

rousocTTa Ha OHONICHYHOTO HACOYBAHE.

M300pbT HA U3KYCTBEHHUS MHTEICKT U [O-CIEUHAIHO HA METOAUTE 38 KOMIIOTHPHO
3PCHHC M IIMKCEIHA CCrMEHTaUMs ¢ HayyHo oOocHoBaH. To3u 1ojaxojl He ce
orpanuyasa ;10 OMHApHA OLECHKA ,HOPMAJIHO/a0HOPMHO™, a Cc€ CTPEMH KbM
NPOCTPAHCTBCHO  JIOKAJIM3UPAHE UM BHU3yaaHO OOSCHEHHE HAa KOHKPETHM
KOJNOCKONCKH Haxoaku. ITo 1o3m Haumu paszpaGoTkara ajpecupa ¢IHOBPEMEHHO
jmarnoctudHara cyOGekTuBHOCT, H300pa Ha Haif-cycrniekTHa 30Ha 3a OHOICHs,
O0YUYEHHETO Ha KOJMOCKONHCTH M Bb3MOKHOCTTA 3a CTaHJapTH3HpaHa OllEHKa B
VCJIOBHS C OIPAHUYUEH CKCIIEPTEH pecypc.

Temara wma  SCHO  M3pa3eH  MHTEPAMCHMIUIMHAPEH Xapakrep, oOe/AnHsBall
AKYIICPCTBO M FMHEKOJIOTMSI,  OHKONPOQUIAKTHKA, MalMHHO obyuyenue M

codryepro HipKeHepeTBo. TpyanT ce BIUCBA aJICKBATHO B ChbBPEMCHHUTC HAYYHH



ThpCCHUS 34 00SICHUM W KJIMHUYHO OPHUCHTHPAH HU3KYCTBCH HHTCIJCKT, IIPH KOUTO

JCKapAT 3aliasBa Bo/ieiara poJist B OKOHYATC/THOTO JHArHoCTHYHO pEHICHUC.

3. OueHka Ha CTPYKTYPATA M ChABLPAKRAHHETO HA JIHCEPTAUMOHHNS TPYA

JIncepranmonnusaT Tpya € CTPYKTYpHUpaH JOTHYHO M rocjieaoBaresino B 174
CTPaHUIM M BKJIIOYBA CIUCBLK Ha H3IM10J3BAHHTE CBKPAUICHHUs, CCAEM OCHOBHH
riaasu, 41 ¢urypn, 20 rtabmuun n OubGmuorpadms ¢ man 100 aureparypHu
u3rounuka. Boeegenuero obxpama crp. 8-11, aureparypuust o63op - crp. 11-63,
HeNTa uo3aaaunre - crp. 64, MaTepuaTbT M METOAMUTE - CTp. 65-75, cobcTBeHHTE
pesynrarn o obcwkaanero - crp. 75-152, npusocure - crp. 153-160, a
Onbamorpadusita - crp. 161-174. Tosa  pasnpe/iciicHHe € NOAXOAAIIO:
cOOCTBEHHTE PE3yJTaTH M TAXHOTO OOCLIKAAHE 3aeMaT HAil-rOJsIMaTa 4acT OT
TPYJQ, & JIMTEpaTypHUAT 0030p OcUrypsna HeoOXoiMMaTa HCTOPHYCCKA, KIMHUYHA

W TCXHOJIOHYHA paMKa.,

JlnteparypuusaT 0030p € pa3sBUT B JleCeT TEMATHUHM [0/pas3jeia u HpocieasBa
MCTOPHSITA HA KOJIOCKONHMATA M M3KYCTBCHMs MHTEICKT, OrPaHMYCHHUATA Ha
KOHBCHIIMOHA/IHATA  KOJMOCKOICKA  OLEHKA, EBOJIOLMATA HA  KOMIIOTBPHO
Mo/ IOMaraHuTe CHCTEMM, KJIaCH(UKAIMOHHUTE, CerMEHTAllMOHHUTE,
MYJATHMOAQIHUTE U XUOpHAHUTE apxuTeKTypH. O630pbLT HE € camMo OIucarTelieH, a
KPUTHYHO — aHaJu3upa  JMarHOCTHUHWTE  nparose,  MexayHabmojareinara
papuabuiiHoct, OGuoncHyHaTa crparerus, aHoTalMoHHara CyOCKTHBHOCT H

XCTCPOIrCHHOCTTA Ha uy6:mxylsanu'rc Al cucremu.

llcm‘a C JICHO le(])HHVI]’)aHCl M 32 HCHHOTO ITOCTHIAHE JAUCEPTAHTHT CH TOCTaBs
HCT  KOHKPCTHH  3a/l1a4M: pa3pa60'raanc Ha Al AINOPUTHBM]  Ch3J[aBAHC HA
cravjlapTusupata Oasa JAHHH 1 aHOTAIMOHEH TMPOTOKO/I; aHAJIH3 Ha (I)GKTOPH'I‘C.
BJIMSCIIH BBHPXY CCIrMCHTALHOHHATA HPOH3BOJAHTCIIHOCT, CPpABHHUTC/IHA OIICHKa C
ONUCaHH B JINTCpaTypaTa CHCTCMH, OIPC/ACIAHC HAa KIHHUYHATA MPHITOKHUMOCT H

MSICTOTO Ha U3KYCTBCHHA HHTCIICKT B CbBPCMCHHATA KOJITIOCKOITHSI.



Kounnunust KOHTHHIeHT Br/ouBa 94 xenn Ha Bb3pact 18-64 roauuu,
nicaeann B YMDBAJL ,Ceta Mapuna - [Lieen™ npes nepuoga 2022-2025 r, or
KonTo ¢ HaGaBeHa M M3rpajieHa ekcrnepuMeHrasnara 0asa, KoATO cbabpika 355
KOJIOCKOICKH H300pakeHust ¢ 625 eKCcrnepTHO ouepTaHu MoJUroHa. AHOTaluuTe
ca  CIpYKTypupauu 1o yHupuuupas npotokoin, cwobpazen ¢ IFCPC
TEPMUHOJIOTHSTA, @ 3@ CEMAHTHYHATa CErMEHTAUUS € M3MO0JI3BaHa apXUTEKTYpa
nnU-Net v2 ¢ Residual Encoder U-Net M. Ilposejienn ca 0061110 13 KOHTpoJIMpaHu
CKCIICPUMEHTA,  BKJIOYBAlM  MHOTOKJIacoBM H  OmHApHH  (OPMYJIMPOBKH,
oversampling, (GOTOMETPHYHM ayIMEHTAllMM M JIOKAJIHO H3pA3BAHE HA PCAKH
Haxo/1kn. OcobeHo Moa0KUTEAHO ClIC/BA /1A CE OLICHH Pa3JIeJISIHETO HA JAHHNTE Ha
HUBO KJIMHHMUCH [PEIVIC/I, KOCTO OrpaHMyaBa pucka OT U3THYaHE Ha WHpOpMaLHs
MekKLy 00yUaBalMTe W BUIMJIALIMOHHHTE TOAHA00PH.

4. Ouenka na pesyaraTure oT IPOBEAEHOTO NMPOyYBaHe

Pesynrarure ca npeactaBeHM CHCTEMATHYHO CHOpE] TeTTe 3ajlayd M ca
IOJIKPENCHN ¢ SICHH TabJIMIN, KPHBH M Ka4eCTBEHN BU3yaian3aumn. Paspaborenust
MOJICT JICMOHCTPpHUpA Haii-100po npe/icTapste npy foa-HeraTMBHUA Kjac, 3a KOHTO
¢ otueren ROC-AUC 0.908, nokaro 6unapuust mozaen E202 noctura ROC-AUC
0.767. ABTOPBT KOPEKTHO MHTEPrpeTHpa Te3H CTOHHOCTH B KOHTEKCTa Ha
orpanuucHus 00eM JaHHHW, KI1acOoBHsS JucOagaHc, CI0KHOTO TMPOCTPAHCTBEHO
HPUITOKPUBAHE HA HAXOAKUTE M pazivumsita MEKAY IPOTOKOJUTE C OLETHA
kncesmnna u JIyronos paszreop. ChbIeCTBEHO A0CTONHCTBO €, Y€ Pe3yTaTUTEe HE ca
HA/UICHCHM: CHUCTEMaTa € OMNpeJIe/ieHa KaTo H3CJeJ0BATCACKH MPOTOTHIT €
JIOKA3aHQ KOHLECHITYAIHA CTOIHOCT, @ HE KaTO rOTOBO 33 CAMOCTOSITE/IHA KIIMHHYHA

viorpeda AHarHoOCTHYHO CPEACTBO.
5. Ouenka Ha N3BEICHNUTE NPHHOCH

Hayunnre npunocu ca sicno Qopmyaupann. 3a nepBH 06T B bbirapus e
pazpaboTeHa W CKCHEPUMEHTAIHO HM3cie/BaHa opurnHasHa Al cucrema 3a
MHKCEIHA CerMEHTAalMs Ha KOJMOCKONCKH Haxoaku. Cw3gaaenu ca coOCTBeHa
CTpyKTypupana 0asa JaHHM U YHU(QHUMPAH €KCIEPTEH aHOTAlHOHEH MPOTOKOI,

OICHCHO € BJHAHHCTO Ha  OCHOBHH METO/I0JIOTHYHH (‘l)aKTOpH BBLPXY



MPOM3BOJMTEIHOCTTA, M € (OopMyJHpaH pPEATUCTHUCH MOJCH 3a KIMHHYHO
npuiaoxkenne na Al karo acuctupanl MHCTpymeHnt. PaspaGorkata e 3asBena 3a
narentHa sakpuiaa npejx United States Patent and Trademark Office mox Ne
63/991,571 0126.02.2026 .

Hayunara npoaykums na a-p Ilpanpkes Brimousa 7 nyOunkaluu B NEpHOIMYHH
ussanus, perucrpupann B Web of Science w/uim Scopus, ¢ gexnapupan 001t
Impact Factor 5.4 u SJR 1.686, kakTo ¥ yyacTHe B HalIMCBAHCTO HA JIBE [VIaBU OT
yueOHuka  MunumanrHo  uHBa3sMBHA  ruHekosornuna  xupyprua®.  Cpen
nyGiauKkaumMuTe, NpsKO CBbP3aHU € TEeMaTHKaTa Ha JIMCEPTALlHOHHMSA TPy, ca
pazpaboTBaHETO HA AHOTALIMOHEH NPOTOKOI 3a Al pasno3naBane Ha KOJINOCKONCKH
XapakTepHCTHKH; n3cie/Badero Ha Al anaaus Ha tpancdopmalimoHHaTa 30Ha Ha
MaTouHara wMiika; npuiaoxkenue na Al B npeaoneparusuara MPT ouenka na
crjoMerpuaien Kapuunom. Ipeacrapenara nyOaukalMoHHa akTHBHOCT OTroBaps
Ha W3MCKBaHusATa 3a npuaobupaHe Ha oOpasoBaTe/lHATA M HAy4yHAa CTClCH

WJIOKTOP™.

6. 3akmouenune

Upes csost jmcepraumonen Tpya j-p I'eopru Jlannenos Ilpanpkes ce npejacrass
KaTo OTJAMYHO IOJINOTBEH CHECHMAIMCT € KIMHHYHM 3HAHUS 110 aKyLIEPCTBO H
FHHCKOJIOTH M ¢ MPUJAOOUTH KOMIIETEHTHOCTH B 00JacTTa HAa MEJAMUMHCKHA
M3KYCTBEH uHTENeKT. Toll  jgemMoHcTpupa crnocodHoCT 33 caMOCTOSTENHO
Gopmynupane Ha HaydeH npolieM, cb3laBaHe M OJIMT Ha MEJHIMHCKA Oasa
JIAHHH, TUIAHUPAHE HA KOHTPOJMPAHH E€KCIEPUMEHTH, KPUTHUHA HHTEpPIpETAlns
Ha pe3yJNTAaTUTE M KOPEKTHO OMNpeieisiHe Ha rpaHuiuTe Ha KIMHAYHATA

NPHITOKUMOCT.

JIMCepTalHOHHUAT TPYA € CaMOCTOSTEIHO, 3aBBPUICHO M HAYYHO 3HAYHMO
M3C/IC/IBAHE ¢ OPUTMHAIHM IPUHOCH U OTUCTIIMB HAYUYHO-TIPHIOIKCH MOTEHIMAL.
Crpykrypara, MCTOJ10J10I MsITa, 00eMbT Ha NpoBe/cHaTa pabora,
nyOJIMKalMOHHATA  AKTUBHOCT M (DOPMYJIMPAHUTE [PHUHOCH OTrOBapAT  Ha
usnckBanuaTa na 3PACPH wn Ilpaswinnka 3a HEropoto npuiokenue na MY-

[lnesen 3a npujodusane na OHC . Jloxrop™. C oriejl Ha ropensioKeHoTo



NpeHopbLYBaM  HAa VBaXKaCMUTE wicHOBE Ha HayuyHoTo KypM Ja janar cBos
HOJOKUTENCH BOT 3a npuckiaaanero na OHC ,,Jloktop™ no HayyHa CrelHaJIHOCT
SAKYIIEPCTBO M ruHekosorus™ Ha a-p ['eopru Ilpankes.

Ha ocHoBaHue 4n.59 ot 33/14

11.09.2026 . Ilpod. JI-p 5I.K0pl-|oncxu,/uMH
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Regarding

Dissertation entitled:

“The Role of Artificial Intelligence in Contemporary Colposcopic Diagnosis of
Precancerous Lesions of the Cervix”

For the acquisition of the Educational and Scientific Degree “Doctor” (PhD):
professional field 7.1 Medicine: scientific specialty: “Obstetrics and

Gynecology™: Medical University — Pleven, Faculty of Medicine, Department

of Obstetrics and Gynecology

Author: Georgi Danielov Prandzhev, MD

Scientific supervisors: Corresponding Member Prof. Slavcho Tomov, MD, DSc¢

Academician Grigor Angelov Gorchev, MD, DS¢

1. Personal and Professional Information about the Doctoral Candidate

Dr. Georgi Danielov Prandzhev was born on 20 June 1993 in Plovdiv. He

graduated in Medicine from the Medical University of Plovdiv in 2018. His



professional career in obstetrics and gynecology began in 2019 at University
Hospital “Deva Maria™ — Burgas and, since 2020, has continued at University
Hospital “Sveta Marina — Pleven”. In December 2023, he acquired a specialty in
Obstetrics and Gynecology and currently works as a specialist physician at the
same healthcare institution. Since 3 December 2020, he has been an Assistant
Professor at the Department of Obstetrics and Gynecology, Medical University -
Pleven, and since 8 November 2021, he has been a full-time doctoral candidate in
the doctoral programme “Obstetrics and Gynecology™.

His professional qualifications include training in minimally invasive gynecologic
surgery, diagnostic and operative laparoscopy, diagnostic and operative
hysteroscopy, and ultrasound diagnostics in obstetrics and gynecology. He is
certified to operate the da Vinci robotic surgical system and has completed
specialized training in colposcopy. diagnosis, and ablative treatment of benign and
precancerous lesions of the cervix, vagina, and vulva. His international educational
experience includes training and clinical practice under the Erasmus+ programme
in Spain.

The doctoral candidate’s research activity has consistently focused on the
application of artificial intelligence. digital technologies, and robotic surgery in
gynecology. He participates in the “IntelCAMat™ project, funded by the National
Science Fund and implemented jointly by Medical University — Pleven and the
Technical University of Sofia: in project BG-RRP-2.004-0003 “Research Higher
Education Institution: Medical University — Pleven™ as an R1 First Stage
Researcher in the research group “Artificial Intelligence in Gynecology™: and in
the Center of Competence for Personalized Medicine, 3D and Telemedicine,
Robotic and Minimally Invasive Surgery, including its second phase under project
BGI6RFPR002-1.014-0002.

His work has received national and international recognition: an award at EIT
Health i-Days and third place at the European final in Vienna in 2022; first place in
the Beyond Pre-accelerator entrepreneurship programme: the Intel Al Innovators

Award 2023: the Intel Al Global Impact Festival 2023 — Country Recognition



Award for Bulgaria: and third place in the “Humanitarian Technologies/Social
Impact™ category at Startup OI¢ 2023 in Spain. The scientific concept has been
presented to professional and public audiences and has been featured by FORBES

Bulgaria, Bloomberg TV Bulgaria, BNT 2. and Bulgaria ON AIR.

2. Assessment of the Relevance and Scientific Merit of the Dissertation

The submitted dissertation addresses a highly relevant and socially significant
problem: improving the objectivity, reproducibility, and diagnostic value of
colposcopic examination in precancerous lesions of the cervix. Despite advances in
vaccination-based prevention and HPV-based screening, cervical cancer remains a
significant health problem, while colposcopic diagnosis continues to depend on the
examiner’s experience, image quality, visibility of the transformation zone, and the
accuracy of biopsy targeting.

The choice of artificial intelligence, and in particular methods based on computer
vision and pixel-level segmentation, is scientifically well founded. This approach
is not limited to a binary “normal/abnormal™ assessment. but aims at the spatial
localization and visual explanation of specific colposcopic findings. In this way,
the work simultancously addresses diagnostic subjectivity, selection of the most
suspicious area for biopsy, training of colposcopists, and the possibility of
standardized assessment in settings with limited access to expert resources.

The topic is distinctly interdisciplinary, bringing together obstetrics and
gynecology, cancer prevention. machine learning, and software engineering. The
dissertation is well aligned with contemporary scientific efforts toward explainable
and clinically oriented artificial intelligence, in which the physician retains the

lcading role in the final diagnostic decision.



3. Assessment of the Structure and Content of the Dissertation

The dissertation is logically and coherently structured across 174 pages and
includes a list of abbreviations, seven main chapters, 41 figures, 20 tables, and a
bibliography comprising more than 100 references. The Introduction covers pp. 8-
11, the Literature Review pp. 11-63. the Aim and Objectives p. 64, Materials and
Methods pp. 65-75, the author’s own Results and Discussion pp. 75-152,
Contributions pp. 153-160, and the Bibliography pp. 161-174. This distribution is
appropriate: the author’s own results and their discussion occupy the largest part of
the dissertation, while the literature review provides the necessary historical,

clinical, and technological framework.

The literature review is developed across ten thematic subsections and traces the
history of colposcopy and artificial intelligence, the limitations of conventional
colposcopic assessment, and the evolution of computer-aided systems, including
classification, segmentation, multimodal, and hybrid architectures. The review is
not merely descriptive; it critically analyzes diagnostic thresholds, interobserver
variability, biopsy strategy, annotation subjectivity, and the heterogeneity of

published Al systems.

The aim is clearly defined, and to achieve it the doctoral candidate sets five
specific objectives: development of an Al algorithm: creation of a standardized
database and annotation protocol: analysis of the factors influencing segmentation
performance; comparative evaluation against systems described in the literature;
and determination of the clinical applicability and role of artificial intelligence in

contemporary colposcopy.

The clinical cohort comprises 94 women aged 18-64 years, examined at University
Hospital “Sveta Marina — Pleven™ during the period 2022-2025. The experimental
dataset derived from this cohort contains 355 colposcopic images with 625 expert-
delineated polygons. The annotations are structured according to a unified protocol

aligned with IFCPC terminology. while semantic segmentation was performed



using the nnU-Net v2 architecture with a Residual Encoder U-Net M. A total of 13
controlled experiments were conducted. including multiclass and binary
formulations, oversampling, photometric augmentations, and local cropping of rare
findings. Particularly commendable is the splitting of the data at the level of the
clinical examination, which limits the risk of information leakage between the
training and validation subsets.

4. Assessment of the Results of the Study

The results are presented systematically in accordance with the five objectives and
are supported by clear tables. curves, and qualitative visualizations. The developed
model demonstrates its best performance for the iodine-negative class, for which a
ROC-AUC of 0.908 was reported. whereas the binary E202 model achieved a
ROC-AUC 0f 0.767. The author appropriately interprets these values in the context
of the limited dataset size, class imbalance, complex spatial overlap of findings,
and differences between the acetic acid and Lugol’s iodine protocols. A significant
strength is that the results are not overstated: the system is defined as a research
prototype with demonstrated proof-of-concept value, rather than as a diagnostic
tool ready for independent clinical use.

5. Assessment of the Identified Contributions

The scientific contributions are clearly formulated. For the first time in Bulgaria,
an original Al system for pixel-level segmentation of colposcopic findings has
been developed and experimentally investigated. A proprietary structured database
and a unified expert annotation protocol have been created; the influence of key
methodological factors on performance has been evaluated; and a realistic model
for the clinical application of Al as an assistive tool has been formulated. The
development has been filed for patent protection with the United States Patent and
Trademark Office under No. 63/991,571, dated 26 February 2026.

Dr. Prandzhev’s scientific output includes seven publications in periodicals
indexed in Web of Science and/or Scopus, with a reported cumulative Impact

Factor of 5.4 and SJR of 1.686. as well as participation in the preparation of two



chapters of the textbook “Minimally Invasive Gynecologic Surgery”. Publications
directly related to the topic of the dissertation include the development of an
annotation protocol for Al recognition of colposcopic features: a study of Al-based
analysis of the cervical transformation zone: and the application of Al in the
preoperative MRI assessment of endometrial carcinoma. The presented publication
record meets the requirements for the acquisition of the Educational and Scientific

Degree “Doctor™ (PhD).

6. Conclusion

Through his dissertation, Dr. Georgi Daniclov Prandzhev demonstrates that he is
an excellently trained specialist with clinical knowledge in obstetrics and
gynecology and acquired competencies in the field of medical artificial
intelligence. He demonstrates the ability to independently formulate a scientific
problem, create and audit a medical database, plan controlled experiments,
critically interpret results, and appropriately define the limits of clinical
applicability.

The dissertation is an independent, complete, and scientifically significant study
with original contributions and clear scientific and applied potential. Its structure,
methodology, the scope of the work performed, the publication activity, and the
formulated contributions meet the requirements of the Development of Academic
Staff in the Republic of Bulgaria Act and the Regulations for its implementation at
Medical University — Pleven for the acquisition of the Educational and Scientific
Degree “Doctor”™ (PhD). In view of the above, I recommend that the esteemed
members of the Scientific Jury cast their positive vote for awarding the
ducational and Scientific Degree “Doctor”™ (PhD) in the scientific specialty

“Obstetrics and Gynecology™ to Dr. Georgi Prandzhev.

Ha ocHoBaHue 4n.59 ot 33J/14

/
11 September 2026 Prof. Y. Kornovbki, MD, DSc



