
PEUEH31dS1

ga Via n-p reop1Tl I Ipan;tncen

Fia 'IQM'a:

[lpvt.uoömgane Ha 06pa30naTeJIHama H HayqHa CT-eneu „JIOKTOP"

Hanpawlevute 7.1. ,.MeJIHLLHHa", HayqHa cne111%1J1noc1' ..A

JIHcepvaLLH0HHHflT -rpyn wa n-p reoprvt navmeJ10B I e npe:tcwaße/l
lipwn06%lBaue Ila 06pa30Baq-eJIHaxa H HayqHa cmeneH .,AOKTOP•• B Ila

7. ..3:tpaBe011t13BaHe H cnopf', Hampe01BJ1e11Vte 7.1. ,.lVleAH11HHa••,

CIRILVI&IHOCT H IMHeKOJ101'HSC' KT,M MellHUHHCKV1 YH1iBepcnveTn ILIC'Be11. Ila.\
PIDKOBOJIHTCYIII ca VIJI.-KOP. npod). n-p CJ1aBL10 TOMOB TOMOB. A.M.H.. alca:t. A-p I•purop Allre,'10B

VopqeB. A.M.H.

PeueH31twra e 1,131'0TBeE1a cb0öpa'3H0 Ha T3a1€oua pa3ß114

na Me:1H11HHCKH Y'HHBepcHT€'T VIJtegeH.

1. npo$ecL,10HaJIHh AaHHVt Ha AOKTOPaHTa

A-p Veopl'ld JLaHIRJ10B [Ipannncer. e poneE1 Ha 20.06.1993 r. B lp.

aKY11ePCTBOTO FHIQKOJ10FH}1Ta 3a110HBa [Ipe'3 2()19 r. B Y MBA.)] ,.nega Vlapvl$l" bypvac. a

r. B YMbAJl „CBeTa MapliHt1 — [laeBeH". [Ipe?, nels-eMBPV1 r.
cnevuta.'lllocr ..AKY11epcTB0 H 1'HHeKOJ10FHfl" H nonacTOfl11teM paö0TH Ka-ro JIC1€ap ctreltvra:lltcv
Cbllla•ra Jleqe6Ha cwpycmypa.

OT ()3. 12.2020 r. e acwc•reHT B Kate upa „A1€ymepcTB0 VI runeK0J10FIU1•• Ila Melli11tJdijcK11

.vnvtygepcmey — [IJIeBeH. a OT 08.1 1.2021 r. e pelL0BeH JIOKTOPClx-a lipo' pava
H 1411RKOJ10rHSC'.

MY BKJ110t1Ba V10AFOTOBKa 110

I AH'd1T10cTHUIHa H onepaTHBHa JianapocK0[11191.

OllepaTHBHa H YJlTpa3BYKOBa nna['HOCJTIKa B als-ymepcuuouo VI runeKOJlOlM}lTa.

e 3a pa60ra c p060TH3upana xnpyp['l+ll/a cvtcwexta da Vinci ld e

.oeqellite Ila



Era.snul.s+ B

I MY JteüHOCT e C

HIITe11evcr, ,71HITITaJIHHTe •l ex poöomvlßltpanama B a.

1' B IleHn,pa 'ba KOM11ereHTHOCT [10 31) Vleuexte:lltllltlia.
H MVIHVIMWIHO HEIBa311B11a BK.'110t1VIR.'lHO BT,B Bwopa-ra 110

BG 16RFPR002- I .014-0002.

I lealth i-Days •rpe•ro MRCTO Ila eBp011eiicK11}1 BbB Bvtena lipe; - . 111.1)B0 B

Ilporpava Beyond Pre-accelerator. Intel Al Innovators MS ard Intel \ I
Global Impact I-estival 2()23 Country Recognition Award ga 1ST,J1rapHS1. Is-awro ld •rpel@) B

2. AKTyaJIHocT 3HaYMMOCT Ha pa3pa60TBaHMfi np06nenn

pagrnencna H3KJ110t1VITeJIHO anen VI 06111ecuue110

Ila KOJIIIOCKOIICKOTO vrgcne:uvavqe npvt npeJtpaK0Bkt V'3Me1RHVtS1 Ela 111Hii1€a. I

OT pa3BIT1'HC'T0 Ila HI) CKPVIHVfHl' pali110T0 It

Ha paKa Ha Maroqualtl ITIHii1€a.

Ila V13KYCTBeHH}l no-cneltna:1110 Ila Mero;tvne 3a

Ha HOPMaJIHH H a6HOPMHV1 a npocmpa11cxge110 Ila

KOIll€•peTV111 KOJIIIOCKOIICKVI Ha.XOAKV1 H c103,uaBalle Ila Bb3M(VA€110C1' •sa OÖSlCllC111te Ila

pegytun•a.

cvt1teK0Jtorv1S1, MatliVlHHO 06.\ qenvte. ana.!1H3 wa Me.'U11UlllC1s'H

coql)Teve10110 HH>KenePCTBO. Oc06e110 e [IOURIBYIHCTO Ila 113KYCTIQllltS1 I

acv'c•rnpallt VillCTPYMeVIT, K0iiT0 -'lets-apm• •vana3Ba po-'1$1 B

pellleHHe. T03H nwcepTa1,'A0HeH e *Hat' 11M.

llanpe,vteneH.

3. JIMTeparypeH 0630P
J] 11TepaTypHHSIT oö30P e pa3pa60TeH

KJIVfHHHHa H me.xH0J10rMt1Ha

IICTOPVIQCKOTO pa3BHTVte Ila KOJIIIOCKOVIWA'KI

B 111 vtpoK "I-evatvtqen 06.NBam OCHI A



ouemca eBOJIVO[lHflTa Ha KOMIIIOUOPHO

:walTtoc CitCRM1d.

,ABTOPbT pa31'J1e)K1ta [IOCJ1eJtoua•reJIH0

MY :lVVIM01taJIHVITe H ga allaJlH3 Ha Me,LVllL1dllCKV1 11goöpa;rcelllff. Bancell

Ha oc330pa e KPHTHtlHama OLIC'HKa I-la rlVÖJIHKY'BaHHTepegyamant.
AlarH0CT14t111HTe npar0Be. BaPVta6HJIHOCT, 6H011CVILlHama cTpa•rerl'fl.

anomatUiOHHa•racy6eKTHBHOCT H xereporeHHocvra Ha CbtneCTBYBa11LH•ce Al cvtCACM10.

Ocoöeno '*Haqepute e OTAeneH0 Ha cerMeHTa1d1d51Ta Ha KOJIC10CK011CKViTe Haxo:tKVi. I op,a e

CblneCTBCHO. Karo KJIHHHt1Hama CTOiiHOCT Ha e;1Ha Al CHCTC'Ma He ce 011pe:tej1S1 oa

cnocoönocna na H30Öpa)l€eHVteTO. a H OT Ila Ilocotlbl ce

II'.1M11pa 110110'3PHTeJIHara 30Ha. 110 T03H HatlHH JIHTepaTYPHH}1T 0630PC)60CHOBaBa H3(50pa Ila

ceya11THL111a Karo MeT0JL0J101S11L111a OCVIOBa na pagpa60T1ca'1ti.

aH01J1paElH 6a'31d ,uaHHH. TOBa e KJIVOCIOB acneKT Al MOJteJlH. -bii

1s•aqeCTBOTO eltHOPOJLHocn•a Ha aHOTaUVIHTe oövqennemo

na an VOPHTM11Te.

B 06061110'HHe. He e caM0 orntcavenen. "loii o q epxa ga

ct.!lteCTBY3aHIHTe orpauuqeHH51 H nepetueHH npo(5JleNIH H J101'Ht1H0 IAC'06,XOJLHMocnt1 OJ

pa3paö0TBanewo Ha opv11*HHajleH non.xon [IHKceJIHa Ha KOJIIIOCKOIICKVI Haxo;'IKVl.

4. 1,43BOAh OT JIYITeparypHb4fi 0630P

wa H3cJleA13alTIHfl H KaqeCTBOTO lula BH3yaJ11raTa ouemca.

• C bilteCTBYBa He06XOAHMOCT OT cTaHJLapTH3vtpaHe Ha fia

KOJIHOCKO[lCKHTe

ga Via KOHKpeTH1d Ha.X011KVl, a He caMO ga 0611ta

• KaqeCTBOT0 Ela Me;1HIAHHC1€ara c5a3a naH11H H el€cnepu•nara e (l)aveop ga

Ila AI MOIteJIHTe.

• K JIHHHLIHO IAPHJIO)KHMVISIT H3KYCTBeH HHTeJ1e1CV cnenp,a (5b1te pagpaöou•gan acncmnpalll

HHCTPYMCAHT, KOjiT0 [10JL110Mara Jletcapfl. a He gaMecTBa MY Ilpenelllca.

Haji II ILe e Hayqna lipatcruqectca He06,XOAHMOCT OT MOJIeJlH.

cAillULap•rngnpaHH KOJIVIOCKO[ICKH JtaHEIH H 01teHe11H Kon-rpojl%tpana MCVI'OJIO'IOI*VBI.

5. CTF)YKTypa, IMaTepY1an meTOAV1

IlucepTa1LH0HHH}1T 'rpy;u e cTpY1crypnpaH B 174 cnan HIUI



72—82. COOC 06CT,71€naHC'TO CTP. 83—143, Ilpvtnocvne - c Ip. 143. a

— CTP. 155—174.

I e MCHO (l)opvtyjlldpat/a H e onepa[L11011aJIH3vtpt11ta qpe; IleT K0111s•pe1Tlld Ga, tallit:
pa;pa60TBaue Ela Al aji1'0PHTbM'. cl.•gna13aHe Ila cTawmapTH3npa1K1 Gasa :taHHV1 anonllltonell

IIPOTOKOJI: anaJlH3 Ha (l)arcropvwe. BT,P.XV cerveHTa11VIOHllaTtl IIPOV13BO.'1VfTeJ1ilOCr:
cpaBHVfTeJ111a oneH1s-a c ormcaHH B JIHTepamypara CVtcreMVt•.

HPHA(VACIIMOCT MSICTOTO Ha vtvrrenel€•r B CbBpeveH11ara KOJIVIOCKOIIVISI.

BT,3pacT 18—64 1'O,'UIHH, ITWJ1eJLBaHV1 B YMbAJl ,.C'Beva Mapuna • lipe•, nepno:ta 2022
2()25 r. ()T Hero e 143rpaneHa etccnepvtvte11TaJ111a (5a;a. cwtl,p'il€-auta 355 KOJIIIOCKOIICKII

cb06pageE1 C IFCPC a •ra eel Alen a

e vrmongnalla ap.xvneKTypa nnU-Net v2 c Residual Encoder U-Net M.

I ca 13 K0H'1pomtpaH11 eKC11eP1dMe11T'd. BKJlVOilBa11t11 MIIOVOKJKICOBH 11

(I)OPMY.'IIIPOBKVI, oversampling. ayrvtenxaltvtll JIOKa.'1110 Ha

Karo orpannqawa OT V13THqaue Ela Me-zK,'ty oöyqagalltllle II

6. Pe3YJITaTY1El 06Cb>KAaHe

Peg.Y'J110TPITeca [IpencTaBeE11d CHCTeMaTHMllO B CbOTBeTCTBlte C noc•ragelllme ca

110AKpene11H C 'I-a6.'1H[LH. KPMBH H KaqecTBeHH Pa;pa60TeHHSIT Mo:tejl

Haii-:toöpo npe:tc Dion-HeraTHBH11}1 KJKIC. va KojiT0 e 0Tqe•reH 'C Io
E202 nocrura ROG-AUC 0.767.

C'b11teCTBeHO 3HaqeHPle e KOPeKTHama HHTepnpema1tv1}1 Ha pegyjl I a II.

A BlopbT pa•grnencna B KOHRKC'1a Ha orpaHvtqe11H}1 06eM :taHH1t. K,'KICOBVI'I

npocxpaHCTBeH0 npH[101€pHBaue Ha Ha.XOJLKVfTe It pawl"tlltm-a Me-jK-•ty C

()c06eH0 llOJIO>KVITeJIHO oneH}1Bt1M (Inucra. qe CITCTevava e onpe:tenena Is-a I o

te.lCKV1 "POTOTVIII C AOK'd3aHa KOHIte11TytU111a cuoiinocx. a Ile Ka 10 rou
caxtocn»mejllla Ila Y110Tpeöa JUKIl'HOCTltt1110 cpe,'tcH30.

7. V13BOAL4OT npoBeaeHOT0 Y13cneABaHe

• Pagpa60•reHa e opnrv1HaJIHa Al CHCTeMa 3a cev-xtellu•anvtfl Ha KOJIIIOCKOIICKVI Ila.xojll€ll.



ancnaum,l. opraHH3HpaHH no IIPOTOKOJI.

IIP0113B02111TeJIHOCT.

• I lonyqemne pe3YJITaTH pa3JIHt1Ha Ela MOIteJ11dTe cnopeJ1 Ila

KOJIlJOCKOllC1€aq•a Haxo:uca nocu•aBeHaTa ;anaqa.

• I'13c-iyeABaneT0 IteMOHCTPHpa KOHUemyaJIHama Bb3MO)KHOCT Al na 110}1110Mara

vunepljpewauvtm•a wa KOJIIAOCKOVICKH H'3VteHeHHS1.

• Ila TOM exan pagpaöons-aq•aCJ1eJIBa na 6bJLe pa31ue)KJtana Is-au) lipo VIII.

Mawepnan.

BajiHJUtpaF1e H oueHKa Ila KJ11dHHt1HaTa TIPHJIO)KHMOCT.

8, Haw-IHMYI npMHocY1

[IPVlHOC1dTe Ha JIVtcePTaUHOHHViS1 Tpyn ca SICHO

nenocpeJICTBeHO OT IIPOBeneHOTO 143cJ1eJLBaHe. Te MoraT na CVbJLaT0606111eE111 KaKTO cne,'1Ba:

• 3a libPBH B bbJ1rapHS1 e pa3pa60TeHa el€-cllepmejnajlblo E13cJleJlBana Al

cvicxeva 3a IIVIKceJIHa cerMeHTalLk1S1 Ha KOJIIIOCKOVICKH [la,X0iLKVl.

• Pagpaöowella e MeTOAOJ10['HLIHa paMKa ga 113110113Bane Ha cevtaHTMCIHa cervelnallld$i
Ila KOJIVIOCKO[ICKH "306pa'A€eHH51.

Al Monena.

• Cb3Jta:tena e C06CTBena cTpyKTypupaHa 6a3a OT KOYIVIOCKO[ICKH [1306pance11L1fl c

en-cnepTH0 a110Tupa11H HaX011KH.

• C 1.31LaneH e anomaUlå0F1eH [IPOTOKOJI, ct.06pageH c IFCPC •repMEIH0J101ÄJtnu•a.

• (bop:v1YJIHpaH e peaj11CTvtqeH Monen va (3bJLe11to KJIHHHHHO [IPHJ10)1€e1AHe Ela AI KaTO acncuutpa[ll

B KOJ1110CK011C1€axa ZIHM'EIOCTHK{I.

• "Ma nomeHILVKIJ1 ga 110CJ1e11Ba[110 pagmvtp51Baue ld Bajill,uvtpane.

MpaKT111€•o-np11J107WJ1 acneRT.•

• Pa;pa60TKama e 3MIBeHa nau•eHTHa tgaycpvtna lipeJL United States Patent and Irademark Office
63/991 ,571 OT 26.02.2026 r.



9. HaygHa npoAYK141,1f1 HayxorneTpL,1YHh xpnreps,lh

IlpeJtcTaBeHataHayqHa CIPOJL_VKVLHSIHa A-p reoprvl I Ipa11Ti1s-eB [101€a3Ba II

cwl.p;aua Hayt1H0H3cneJL0BaTeJ1cl€a aKIMBHOCIL C bli1aCHO lipenocmalgenala [1B lopcx-a

of Science H/HJIH Scopus. c „ueKJ1apnpaH 06111 Impact Factor 5.4 SJR 1.686. H yqacnte B

Ila ;tBe r:raBH OT yqe(3HHl€a ,.lVIHHHMa.i1HO VII/P,a311BHt1 1

pagpa60quallC'H) ga Al pagi103Ejagane IlaIla anoma11HOVleH PO'VOKOJI

,xapavcæpwc'lMK11,

illbiiil€a [11011J10)Ke11VRT0 Ha Al B npe;t011epaTHB11'dTa MRI ovteH1€a Ila KapititllO\l.

Prandzhev GI). Ciortche\

GA. Dimitrov DI), Miltchev RI. Tomov ST. Development of an Artificial Intelligence

för Colposcopic Recognition ofCervical Features — Introduction ofan Annotation Protocol. Balkan
Med J. e nocoqeHa B [IBTopctca'1t1 cupaBl€-a B eb 01

Science QI c IF 2025 = 4.5 B Scopus Q2 S.IR 2025 = 0.746.

MllH14MaJIHO V13HC1s-yeMV1 50 TOLIKVI H 061110 82 TOLIKVI [10 lpYll'dTa 1101s-a;aTeJlH

['3HCKveM1d 30 TOVIKVt. TOBa [10Ka3Ba CI»IUCCTBC'HO Ila

KOJI wqecmnell

atca;teMV1t/H11S1 CbCT{1B Ha Me;U111H11CKH YilifBepcvt•reT I nocotlBa ga C)IIC

MVIHVIMYM 3 c Itr1M1,l, cBT»pgaHH C TeMara Ha Jtvtcepxauvtma. Iloce11LH naii-va.;ll€0 30 ga Ila

a ga HallpaBJ1envt91 7.1, 7.3 H 7.4 — 11011e enma B Ila.\

cite 12amopc'lB0 11011e B enua [1}'6-lmca1t1U1.

OCIlOBa lra [IpencTagenama aBTOPCKa CLIPaBls-a VI KOJ11tqeCTBeH11Te 1101€aga au.

qe vrayqwava wa JJ-P UlpaHN71€eB 0T1'0Bapc,1 na V13HCKBaH11S1•ra Ilpvtn061/Bane Ila IC

,nowrop" 11 JIG'M0Hcu•pmpa Hayqna aKTHBHOCT

10, 06Lga ogeHKa

n-p l"eop1'H JiamvteJ10BIlpaHTi1€eB ce npencTaBS1 Karo Milan ClQUVtaJlHCT c :toöpa
110}LVOTOB1s-a [IO aKY111epcTB0 H H 'ICHO oqepnll/ llavqeH B 06J/acv141

V13KVCTBeH HHTeJ1elC1'. CT.qeravganeT0 Ela OVIVIT. 06\Tle1i1te [10 M VIKI'lMa:1110

IIPC'AVIMCTBO ga pa3pa60TBaHeT0 Ha VIHTePi1HC11V11UIHHapeH •rpyjl.

HOKa3Ba CLIOC06HOC1 3a caMOCTO}1TeJIHO (t)opNIYYIHpaHe na Hayden IIP06Jlev.
cO. 3,ua1Kd11e H c lpYKTypnpane Ha MCVIHUVIHCl€-a 6a•ga :aaHHVt. pa3paö0TBalte Ila a110Ta[111011ell



"POIOKOJI. lilklbll'pane Ha KOEITPOJ1npaEIH eKcnePHMeHTH, KOJIVtqeCTBe11a 01te111ca Ila pe'3.v:uaune It

Ha rpaHH11HTe Ha rq1dHHt1Ht1Ta IIPHJIO}ICHMOCT.

C'T,vuecune110 AOCTOiiHCTBO Ela •rpyna e 6aJ1ancnpaHOTO cm.qe-ranane lla

HIIOIKITVIBHOCT C KJlVIHHt1Ha HacoqeHOCT. ABTOPbT He npencraß}l Ka IO

npouec.

11. 3aKmoqeHY1e

IlpencTaBeHHflT •rpyn e gaBb1)llle110 HayAHO

IUCJle;1B'dHe C OPIdl'HHaJIHV1 Hayt1HH H Hayt1HO-11PHJIO)KHV1 upmnocvt. CipYKTyptua.

KOMIleTeHTHOCT11 ga f1PHJL06HBaueEla 06pa30Bau•eJIHama wayqwa cu•ellell

Ila oc1101KIHHe Ila H3B1»pL1jeHama oueHKa naBaM 01 IF,I IKA Ila

"lpyn Ila n-p reoprll JiamteJ10B Ila TeMa ..Mqcao ila

•y6eneH0 npenopbt1BaM Ha YB&1€aeM0T0 Hayt/H0 na Ila A-p

llanne.'10B I IpaE111)tceB 06pa30BaTeJIHaTa H HayqHa cme11eE1 ,.JLotcrop" 110 Cile111ta:1110C1

..A KYUIIC'PCTBO 1*11HeKOJ101'HS1"

PEILE11'3EHT:

I Ipod). A-p C JI{IBQB

2026 r.

pp. Bapua



REVIEW
by Profl Dr. Stanislav Slavches. PhD

of the dissertation thesis of Dr. Georgi l)anailov Prand/hev

on the topic:

lhe Role of Artificial Intelligence in Contemporary Colposcopic Diagnosis of
Precancerous Cervical Lesion.s"

the acquisition of the educational and scientific degree "Doctor-•

in ProlC•ssional Field 7. I . "Medicine". Scientific Specialty "Obstetrics and (iy necoi02>

Medical University- Pleven

[he dissertation thesis of Dr. Georgi Danailov Prand/_hev is subniilted the acquisition

of lhe educational and scientific degree "Doctor" in Higher Education Area 7. "l leallhcare
Sports' Proiéssional Field 7.1. "Medicine", Scientific Specialty "()bstetrics and
Medical University Pleven. The scientific supervisors are Corresponding Member ProL

Savcho Tomov Tomov, PhD, DSc. and Acadetnician Dr. (irigor ,Angelov Ciorche\ . PhD.

"lhe review has been prepared in accordance ith the requirements 01' the Laxs 011 thc

Development of the Academic StafT in the Republic of Bulgaria. its implementing regulations. anci
the relevant internal regulations of Medical UJniversity — Pleven.

t. Personal and Professional l)ata or the Doctoral Ca ndidate

Dr. Georgi Danailov Prandzhev was born on 20 June 1993 in Plouliv. Ile eraduated in

Medicine fi•om Medical University — Plovdiv in 2018. Flis proléssional career in obstetrics and

gynecology began in 2019 at UVIHAT "Deva Maria" — Burgas. and since 202() he has continued
at iMI IAT "Sveta Marina — Pleven". In December 2023. he acquired the specialty • •Obstetrics and

Gynecology
•

and currently works as a specialist physician at the satne institution.

Rince Ä Decenober 2()2(), he has been an Assistant in the Departrnent
and (G.\necolog.v at Medical University Pleven. and since 8 November he has been a jilli-
tillie doctoral candidate in the doctoral progranl "()bstetrics and necolog.\

•

I lis proléssional qualifications include training in nninimally invasive euneeologic surgery .

diagnostic and operative laparoscopy. diagnostic and operative hysteroscopy • and ultrasound
diagnostics in obstetrics and gynecology. He is certified to work the da Vinci robotic surgical

s}stem and has completed specialized training in colposcopy , diagnosis. and destructixe u•eaunent

o!'benign and precancerous lesions of the cervix, vagina. and vulva. His international educational
experience includes training and clinical practice under the Erasmus* progranl in Spain.



His research activity has been consistently tocused on the application of artificial
intelligence, digital technologies, and robotic surgery in gynecology. He participates in the
"IntelKAMat" project. in the higher-education project BG-RRP-2.()()4-0()03 as an RI early -career
researcher in the scientific group "Artificial Intelligence in Gynecology". as 'vsell as in the ('enter

of Competence for Personalized Medicine. 3D and Telemedicine, Robotic and Minimalls Insasi\ e

including its second phase under prqiect BG I

I lis work has received national and international recognition: an award at EFI' Health i-

Days and third place at the European final in Vienna in 2022: first place in the ond Pre-

accelerator entrepreneurship program; Intel Al Innovators Award 2()23: Intel Al (ilobal Illipact
I estival Country Recognition Award for Bulgaria: and third place in the "l lumanitarian
lechnologies/Social Impact" category at Startup Olé in <pain.

2. and Significance of the Research Problem
IAhe dissertation thesis addresses an extremely relevant and socially significant problenl

improving the objectivity. reproducibility, and diagnostic value of colposcopie exaniination in

precancerous cervical lesions. Despite advances in HPV-based screening and vaccination. the early
detection apd accurate localization of suspicious lesions remain essential il)t• effective cervical

cancer prevention.

The choice of artificial intelligence, and in particular computer vision and pixel-level

segtnentation methods. represents a logical scientific approach. The method aims not Imerely to

distinguish normal from abnormal images in a binary manner, but to spatially localize specific
colposcopic findings and enable visual explanation of the result.

The topic is clearly interdisciplinary, combining obstetrics and gynecology. cancer
prevention. nnachine learning. medical image analysis, and software engineering. It is particularl.\
comrnendable that artificial intelligence is positioned as an assistive tool. with the ph.\ sician

retaining the leading role in the final diagnostic decision. "Ihis dissertation is highly significant.

innoxative, advanced, and timely.

3, Literatu rc Revie»

The literature review covers a broad thematic scope and provides the necessary clinical and
technological framework for the study. It traces the historical development of colposcopy and

artificial intelligence, the limitations of conventional colposcopic assessnwnt. and the evolution of

computer-assisted diagnostic systems.

The author systematically discusses classification. segmentation. multimodal. and h}brid
architectures medical image analysis. An important element of the review is the critical
assessinent of published results, including diagnostic thresholds, inter-observer variability. biops>

strategy L annotation subjectivity. and the heterogeneity of existing Al systems.

Particular attention is paid to the segmentation of colposcopic findings. This is essential

because the clinical value ofan Al system ts determihed not only by its ability to classify an innage.



but also by its ability to indicate where the suspicious area is located. Thus. the literature res iess

provides a rationale tor selecting semantic segmentation as the methodological basis of the study .

"l'he review also addresses the need for high-quality. standardized. and reliably annotated

datasets. "l his is a key issue in medical AI models, as the quality and consi.stency of annotations
directly affect algorithm training and validation.

In summary. the literature review is not merely descriptive. It identities existing limitations
and unresolved problems and logically establishes the need to develop an original approach to

pixel-level segtnentation of colposcopic findings.

4. ( ujnelusions from thc Literature
• Contelnporary colposcopic diagnosis rennains substantially dependent on the

examiner's experience and the quality of visual assesstnent.

• There is a need to obiectify and standardize the interpretation of colposcopic innages.

• Computer vision and semantic segmentation methods provide an opportuniti Io

localize specific pathological findings rather than merely perform overall classification.

• Fhe quality of the medical dataset and expert annotation is a critical factor in the
reliability of AI models.

• Clinically applicable artificial intelligence should be developed as an assistive tool

that supports the physician rather than replaces clinical judginent.

• I here is a scientific and practical need models developed on standardized
colposcopic data and evaluated using controlled Inethodology.

5. Structure. Materials and Methods

The dissertation thesis is logically and consistently structured in 174 pages and includes a

list ofabbreviations, seven main chapters. 41 figures, 2() tables. and a bibliography containing Inoce

than 100 references. The Introduction covers pp. the Literature Review pp. I I -75. the aino

and objectives p. 76. Materials and Methods pp. 7>82, the original results and discussion pp.
143, the contributions pp. 143—154, and the bibliography pp. 155—174.

Vhe aim is clearly formulated and operationalized through five specific obiectives:

development of an Al algorithm; creation of a standardized database and annotation protocol:
analysis of factors affecting segmentation performance: comparative assessment against sten1Y

described in the literature: and determination of the clinical applicability and role of artificial
intelligence in contemporary colposcopy.

[he study uses prospectively collected clinical material from 94 women aged 1 8—64 years.

examined at UMI IAT "Sveta Marina — Pleven" during the period 2022—2025. ,An experilnental

database was constructed from this material. containino 355 colposcopic images vsith 625 expert-

delineatecl polygons. The annotations were structur,ed according to a unified protocol consistent



ith IFCPC terminology, while nnU-Net v2 with a Residual Encoder U-Net M architecture vvas
used semantic segmentation.

A total of 13 controlled experiments were conducted. including multiclass and binary

tornnulations. oversampling. photometric auginentations, and local cropping of rare linclings.
Splitting the data at the clinical-examination level is a methodological strength. as it linnits the risk
of' in tormation leakage between the training and validation subsets.

6. Results and Discussion

VI-he results are presented systematically in accordance with the stated obiectises and are
supported by tables. cun;es, and qualitative visualizations. The developed model demonstrated its

best performance for the iodine-negative class, with a reported ROC-A UC while the

binary model achieved a ROC-AUC of0.767.

[he correct interpretation of the results is of particular importance. The author discusses
them in the context of the limited sample size. class imbalance. complex spatial overlap of findings.
and difiZsrences between acetic-acid and Lugol's iodine protocols. lhe conclusions are not
unjusti liably extended beyond the actual data obtained.

I particularly commend the fact that the system is characterized as a research prototype ith

detnonstrated proof-of-concept value rather than as a diagnostic tool ready autonotnous clinical
use. l'his approach demonstrates scientific rigor and a sound understanding of the applicability
iiiDits of the developed model.

7. Conclusions from the Study

• An original Ai system for pixel-level segmentation ofcolposcopic findings has been

developed.

• A structured database of colposcopic images with expert annotations organized

according to a unified protocol has been created.

• A systetnatic analysis of factors affecting segmentation performance has been

conducted.

• The results demonstrate different model performance depending on the type 04

colposcopic finding and the specific task.

• 'l'he study demonstrates the conceptual feasibility of Al-assisted localization and

interpretation of colposcopic abnormalities.

• At this stage. the development should be regarded as a research prototype. hich is

appropriate considering the volume and characteristics of the available clinical material.

• "Ihe results provide a basis för subsequent expansion of the database. independent

validation. and assessment of clinical applicability.



8. Scientific and Applied Scientific Contributions

The contributions of the dissertation thesis are clearly formulated and derive direcll\ from
the research conducted. They may be summarized as ii)llmxs:

Scientific Contributions:
• For the first time in Bulgaria. an original Al system iör pixel-level segnnentation of

colposcopic lindings has been developed and experimentally investigated.

• A methodological framework tior the use of sennantic segmentation in the anal) sis of'

colposcopic images has been developed.

• INhe influence of key Inethodological factors on Al Inodel pertöt•noance has been

assessed.

Applied Scientific Contributions:
• An original structured database ofcolposcopic images with expert-annotated lindinus

has been created.

A unified annotation protocol consistent ith IFCPC terminology has been

developed.

• A realistic model for the future clinical application of Al as an assistive tool in

colposcopic diagnosis has been fiorinulated.

• The development has potential for subsequent expansion and independent validation.

Practical and Applied Aspect:

• The development has been submitted for patent protection before the United States
Patent and ITademark Office under No. 63/991,571 dated 26 February 2026.

9. fSeientilic ()utput and Scientometric Criteria

l'he scientific output of Dr. Georgi Prandzhev denu»nstrates consistent and thetnatically
coherent research activity. According to the submitted author's reiérenee. the doctoral candidate
has presented 7 publications in periodicals indexed in Web of Science and/or Scopus. ith a

declared total Impact Factor of 5.4 and SJR of I .686, as well as participation in the authorship of

chapters in the textbook "Minimally Invasive (iynecologic Söurger.s

Atuong the publications directly related to the topic of the dissertation are the developntent
of an annotation protocol for Al recognition ofcolposcopic téatures. the study of Al analysis of the

transformation zone ofthe uterine cervix, and the application ofAl in preoperative MRI assessnnent
of endometrial carcinoma.

Of particular significance is the publication in Balkan Medical Journal: Prand/hex (il).

IntelligenceGortchev GA. Dimitrov DD. Miltchev RI, Tomov ST. Development of an Artificial
Introduction of an AnnotationAlgorithm for Colposcopic Recognition of Cervical Features



Protocol. Balkan Med L In the author's refZ•rence, it is listed as a Web of
Science QI publication with IF 2()25 = 4.3 and a Scopus Q2 publication With S.JR 2025 = ().746.

lhe submitted author's reference reports 50 points under Indicator A. with a Illinimum

requirenlc•nt of 30 points. This demonstrates fulfillment of. and substantial exceedance of'. the

requ ired quantitative criterion.

As an additional regulatory context. the published Regulations tor the l)eveloptnent of the
Acadennic 'StatTof Medical University — Pleven stipulate, för the educational and scientific degree

"Doctor". a minimum of 3 articles related to the dissertation topic carry ing at least points under
(iroup G indicators. and för Professional Fields 7. l. 7.3 and 7.4 — at least one article in a scienti tic
journal indexed in Scopus and Web of Science. as well as sole or first authorship in at least one
publication.

Based on the subniitted author's reference and the quantitative indicators, I consider that
l)r. Prandzhev•s scientific output meets the requirements for acquisition of the educational and

scientific degree "Doctor" and demonstrates research activity exceeding the minimum required
level.

IO. Assessment

Dr. Cieorgi Danailov Prandzhev presents as a young specialist with solid clinical training in
obstetrics and gynecology and a clearly defined research profile in medical artificial intelligence.
Che combination of clinical experience. training in minimally invasive and robotic surgery. and

research work on Al in gynecology represents a significant advantage in the developtnent 01' an

interdisciplinary dissertation.

Fhe dissertation demonstrates the ability to independently tormulate a scientific problenl.

create and structure a medical database, develop an annotation protocol. plan controlled

experiments. quantitatively evaluate results. and critically deline the linoits ofclinical applicability .

A maior strength of the work is the balanced combination of technological innovation and

clinical orientation. 'I'he author does not present artificial intelligence as an autonomous substitute
Ikjr the physician, but as a potential tool to support the diagnostic process.

11. Conclusion

Vhe presented dissertation thesis is an independent, completed, and scientifically significant
study with original scientific and applied scientific contributions. "Ihe structure. methodolog> .

scope of the results. scientific output, and formulated contributions denoonstrate that Dr.

(ieorgi Danailov Prandzhev possesses the scientific competencies required för the acquisition of

the educational and scientific degree "Doctor".

[Based on the assessment performed, I give a POSITIVE of the dissertation

thesis ot' Dr. Georgi Danailov Prandzhev entitled "The Role of Artificial Intelligence in



Contemporary Colposcopic Diagnosis of Precancerous Cervical Lesions" and strongly reconunend
that the esteemed scientific jury award Dr. Georgi Danailov Prandzhev the educational and

scientific degree "[)octor" in the scienti fic specialty "Obstetrics and necology"
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