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Tema ua aucepraunonnns Tpya:  AJITOPHTMMU 3A CJIMBAHE HA H30BPAXKEHHS
OT AAPEHO-MATHUTEH PE30OHAHC H MO3HTPOHHO-EMUCHOHHA
TOMOI'PA®GHS HA [MPOCTATHO-CTIELIHOUYHMS MEMEPAHEH AHTUT'EH*

Penensent: npod. a-p mok. Knaye Treoruec

l. AxTyaamocr mua palpadoTsanns B aucepranmonnny TPYA npodaem 8 HayTHo W
HAY4RO-TIPRIOEHO oTHOmIeHie, Crenen w HuBa Ha SKTYAMHOCTTA HA npodaesa o
KOHRPETHNTE 3a1ayn, pazpadorenn B AMCepTANNNTA,

Mpencrasennst nncepraunonen TPYA ChAnpAa 3HauMTENHA nO 0obeMm paBorta mo
CJIO/KHD TEMA, KATO CLYETABA MO HOB HAYHH PA3THINK METOJONOrHYHN KOHIICTIITHM,
[lenra ¢ na ce paspaboti mMeron, xoiito NPCACTaBR (PYHKUHOHANHATA ¥ SHATOMHYHATA
HHOPMALNE NPH Nevenmery Ha PaK Ha nNpOCTATATE N0 NMO-A00BP HauwMH oOF
MINO/3BARMA noHacTosmEeM. Brnpexn ue Motnsaimsara, T.c. JHArHOCTHOMPAHETO Ha
NATOJOIHATA 5 MPOCICANBANCTO HA CHERTHBHOCTTA HA HEHHOTO TICYCHHE, HE € HOBRA,
HOBOCT Npencrasnasar QyHKUHOHATHHTE HIOBPAKEHNS, KOWTO ce M3MOJIIBAT 33 TALH
uen. OcHosmmsT npoGrem e Takuma Qysxumonanm  u3odpakcHus 1a Owvaar
CHUOCTABCHH CHC ChOTBETHATE AHATOMHYHN m3o0paxenns. B csosra pafora aBTOpPLT
€€ ChCpCAOTO4aBA BLPXY B2 ChHINCCTBCHH ACHEKTA: TOMHO Perucipupane Ha
(YHKUHOHANHNTE W aHaTOMIMHHTE u3oBpakenns ¥ edexTuBHa BH3YaIM3anms Ha
PETHCIPHPAHATA, KOMOHHMPAHA HHOOPMALHS OT Tel IBA HITOYHMEKA. Tlspsust
ACNeKT TIPEACTABANEA CHOXSH npodneM, Tsif kaTo wM3MCKsa onpesensHe Ha
HOAXOANIM KPHTCPHM 33 DETHCTPALHS W paspafoTBaHe Ha WIOPHTEM 3a
OINTHMH3UPAHE M DPETHCTPALMATA CHOPEA Teiu KpHTepHH. BropHaTr acmext ¢ ®
HIBECTHA CTEMCH 1O-MATKO CIOKCH M M3HCKBA METOH 33 EAHOIHAYHO NpPeICTaBgHe Ha
Ta3u HHOOPMAIS Ha nOTpetuTens.
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Crenen na nosuasame mna  cuerosmmero ma npobaemMa M TBopuecka
HUTEPTIPETAUNS WA AHTEPATYPHNS MATepHa

PaGoTara B ancepraimsara e MOTHBHpaHA vpes ogpobHO ONHCAHNE HA AHATOMHYHHTE
W (QYRKUMOHATHATE OOPa3sHH METOMN, M3MOI3IBaHM 32 IHArHOCTHKA W KOHTPON Ha
AeweHHcTo. Cniea TOBA ¢ mpeAcTABEHA KOHUENnHE 3a M3MOM3IBAHETO HA Te3H
H300pakenus 33 Tasu nen. Heobxommmara METOQONOTHS TpsGBa Ja perucTpupa
dynxumonansaTe u  amarommuHaTa wapOpMAINS W a8 ™ ofeaMEM B obma
BHIYWIH3AUNS. ABTOPLT NpeACTaBa OOMMpeH ananys na ChBPEMEHHOTO CHCTOSHIE HA
METOZHTE 34 noobpaBaHe Ha H30OpakeHNS, PETHCTPALHS ¥ CIIHBAHE, KOITO NMOKa3Ba
HEOOXOIUMOCTTA OT HOBH METOIH BER BCAKO OT TE3H HANpaBIeH}A, 32 J1a C¢ NOCTHTHe
HoaxoaAmo pemenne. Pasraeqann ca chinecTsysanmTe noaxoan 3a perucTpanus na
HOET/KT-TICMA ¢ AMP. Asanussr noxasea, e MONIC3HOCTTA UM 33 JIMATHOCTHKATA
JABHCHL OT KaueCTBOTO Ma PETMCTPALMNTA i HE CHINCCTBYBANTHTC METOMM TTOCTHIAT
CaMO yMeper ycnex B Tosa orHomenue. [Tpencrasenusr s JHCCPTAIHATA AHAMN3 HA
CHBPCMCHHOTO CECTOSHNE NPH CHHBAHETO HA M3OGPAKCHNY HOKAIRA, Yo CPaBHWTCIHO
MATKG HIC/ACHOBATCACKH IPYnM Cca pafoTmu¥ no cameasero Ha IET-TICMA
H300PAKEHHA C BHATOMHIHN H3006paKcHuS,

Crorserersue na H3OPAHATA METOINKA HA HICTEIBAHE © NOCTARCHATA HET 0
3UAYH HA AHCEPTAUMOHHNS TPYA

ABTOPBT NIPABAITHO MACHTHDUIIMDA OrPAHHYCHHSTA # B JIBeTE HANPABJICHHA, KOITO ca
CBBP3AHI OCHOBHO C HEAOCTATHYHOTO M3NONJRAHE HA KOHLENIHH 3a IBIDOKO
OOY4eHHE 33 NPEONOANBANE HA HAKOM OT 1pOGAEMHTE, CEBP3aH ¢ HHCKOTO Ka4YecTBO
Ha PCTHCTPALMATE, W — BL3 OCHOBA HA TOBA — C HEZOCTATHYHOTO W3RANYAHE Ha
HRGOpMAINS OT CAMBAHETO Ha PCTHCTpHpaEn u300paxenns. Tosa MOTHBHpA
padoTara Ha JHCEPTAHTE NO PCTHCTPAIHATA ¥ CAHBAHCTO HA n3oGpaxeuns. OcHonna
98CT OT AMCEPTANMATA ¢ BKAIOWBAHETO HA KOHUCHIHH 33 TBIOOKO obywicHue B
MOCHCAOBATCIHOCTTA 33 06paboTR2 ¢ men noxoGpsBase Ha Ka4YECTBOTO Ha
PETHCTPAURITA  upe3 oByweHMe BBPXY npumepn 34 ONTHMHIHPAHC Ha
PErHCTPALHORHATA TPAHCGOPMAINA. ABTOPLT NPABKHINO OTYHTE JIHICATA HA CTannapr
44 BATHIHPANE HA PErUCTPaURATA (Thil KATO H300pakeHHsITa, KONTO TpadBa aa onaar
PETHCTPHDANH, YECTO €2 MOMYYCHH B PAIIHYHM MOMEHTH), KAKTO M JIHICaTa Ha
METOAN 33 PErHCTPAuMA M CIHBAHE, KOMTO IPH TCIH YCIOBMS 13 OCHTYps8aT
KOPCKTHO perucTpupann nsobpaxenus. Llenra ma anceprawnsta ¢ chazasanero Ha
ofmla pamka, npeaoCTaBsILa MHTCIPHPAHO peINeHHE, MNOAXOANMO 3a OOpasHo-
Oasnpana imarnocrika. TOBa M3MCKEA HOBO PCliCHNE Ha CHOXCH npobdaem or
O0/14CTTA HE KOMINOTHPHHTE HAYKH B PEATHCTHYHO OPHIOKCHHE B MCAMIHHCKNTE
HayK#.




4. Kparka anmaawrmuna YAPAKTCPHCTHREA HA  eCTECTBOTO W  OueHKA Ha

n

AOCTORCPHOCTTA HA MATePHANR, BLPXY KoHTO ce FPaasT NPHHOCHTE ma
AHCEPTAUHOHINS TPYA

[purocuTe ca MHOTOOpoHHH. Ha mupso macto, ABTOPET BHHMATENHO AHANHIHPA
npobiaema, T.e. Buga HHpopMmaiia, HeobxomHMa 3a AMATHOCTHIHPAHE HA paK Ha
NPOCTaTaTa BH3 OCHOBA HA W30OpaKEHUS (BxmoYHTENHO CTanupaHe) W 3a
Apocieassane Ha Xoxa Ha nedennero. Cres Tosa PA3THHHNTE BHIOBE II00paKEHHS
(SIMP, KT u pasawsnn dyvexunonanus m306pamenns) ca XApaKTCPHIHPaHu cropern
HATHHA, 10 KOATO NPEACTARAT PAsTHYHN ACTEKTH HA Tain utopmamis, OcHosnusT
NPHHOC € HOBO PCIIECHHE 32 HINMOM3BAHE HA TasH o0pasna HHPOPMATHS KaTO HacT oT
AMATHOCTHYHHS TIPOUEC 9pe3 paspaGoTHaHEe HA MOCTCAOBATCAHOCT OT CTRIKH 32
HIBTHHAHE Ha urpOpManmsTa 1 KOMOHHMpaHeTo it B OBmo uscOpaxkenue. To 5CHO
HAUIXBLPIR CHEPEMEHHOTO CHCTOSHHE HA WMIMOA3BANCTO ma SMP 1w KTTICMA
H30OPAKSUNS, NPCACTARSHO OT ABTOPA BLB BLBEACHHETO HA AHCCPTALNATA. ABTOPET
ACMOHCTPHpA KA4ECTBOTO HA TMPCANOKCHOTO pelIcHie BLDXY Pa3fiM4YHH THIIOBE
W3OBPAKCHRY, OOXBaLIAH pasnoo0pazuy  THmWUHM TipoToxOAM  3a obpasna
ANATHOCTHKR, W3MON3BanW B Gonuwumarta npaxtaka, CleoBatenso CUCHAPHAT 34
BATHIMPAHE C PCAMMCTHYCH CIPAMO NPEABMACHOTO TIPHIOACHME HA paspaboTenara
OT aBTUPA HOCAEAOBATEAHOCT OT HPOLECH.

Hayunu, nayauo-nupuiomun w npuaomumn TPHHOCH HA AHCEPTANHONHUS TPYA

Hosoctra ma paspaGorsure ce cneron & JIBI00YEHE OICHKA HA ChBpEMEHMHTE
METOZH. KOWTO BNOC/IRACTAHE CA AZANTHPAHH M KOMOUHHpann ¢ uen upeogonABane
Ha MPOONEMH, CBEP3AHH ¢ KaYecTROTO Ha CHUICCTBYBANIMTE MCTOAN 33 aHANH3 HA
xomOunnpann SIMP u [ICMA-TIET/KT u3odpaxenns. [Tpu perncrpamnsra aBTOPBLT
Pa3eas MCTONA HA HAKONKO CTLIKH, KOHTO OCHIYPSBAT MEATHHHN pemenus u
BITOCACACTBHE W KoMOHHupa. Meronwre ca TIOADpann cropen XapaKTCPHCTHRHTE Ha
BCARA OTACTHA CTBIKA, KaTO TPAAMUMOHHH MCTOAM 3a PEIrHCTPaNS CC ChYETaBaT ¢
o0yyacMa peructpamns ( YPC3 1LI00K0 00YHeHNe) 38 MK IHHHATE CTAIT, 1IPH KOKTO
TPATHITHOHHNWTE MCTOAM HE JIaBaT AOCTATHUHO A0OPH PEayITaTh.

Pe3ynrarsT ¢ HOB NOXOA ¢ MOTEHIHAN 13 HAXMNIHE KA4ECTBOTO HA CHICCTBYBAIIHTE
MeToan. OcBen ToBa Tol Mo®e 1a VIICCHH GHATH3A H PELIABANCTO HA TPoGaeMH NpH
00pafoTkaTa Ha JGHHHTE, Thil KaTO TE MOTAT Aa GBIAT OTHECCHM KBbM KOHKPETHA
MEACIMIIA CTRIIKA, ROATO BIIOC/ICACTEHE 13 Obae KopHrHpana.

Cauloro ce oTHacs u 3a noTHCKaweTo Ha apredakTi 8 H300pakennaTa Ra eTana Ha
NpeiBapHTC/Ha  oOpaboTka npead perucrpauusta. Tosa o MOTHBHPaHO OT
3ABHCHMOCTTA HA YUNCIIHATA PErHCTPALKS OT KAYEeCTBOTO Ha u3o0pamennsra. Bes
OCHOB2 Hd BHIMATS/ICH ZHATH3 HA NAHHATE GBTOPBT YCHEMIHO NPEACTABA ¥ H3NO/38a
NOAXOMALM MCTOIN.

lTonobna crparerns ¢ u3Gpama W 32 NOCACTBAMIOTO CAHBAHC Ha PETHCTPHpanuTe
ulobpakerns. M Tyk nmponecsT e paimenen ma NOCTEAOBATEMHOST OT CTHITKH,
ABTOPBT W30MPA CLBPEMEHHN MeTODH (yeliBlieT IeKOMIIOZMLMS 32 CIMBake HA
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H300pAaXEHHA BE3 OCHOBZ HA DARNATAHETO MM OpH  PasAHYHH TIPOCTPAHCTBEHH

pasienuTenny  cnocodsoctH). HoBocTta Tyk ce chetoM B Ae)HHHPAHETO Ha

MOCEAOBATCIHOCTTA 33 00paboTka M BE3MOKHOCTTA 32 H3NOIZBAHE HA ANANTHEHN —
CICA0BATENHO 00YIaeMH — METOAH 33 CAMBANE Ha H300pawkenusaTa. Camoro causaye,
T.C. MPEACTABAHETO HA HH(BOPMALHATA OT JABATA HITOYHHKA Ha JIAHHH B €1IHO 00IHO
H300pakeHne, CCABA YIBBPICHH MPakTHKH, OPH KOWTO C¢ M3NON3BAT UBAT M
KOHTPAcCT 32 KOMOHHHPAHE HA (BYHKIMOHANHA 1 aHATOMHYEA HHOOpMAHS,

3HaUNTENHA HucT OT ANCEPTAUMATA € MOCBETCHA HA CKCTIEPHMEHTH, CRLP3aHM ¢
OpCABIPHTCNHATS 00padoTka Ha W300pIKeHNHSTa, MeTOLHTE 34 perucTpauns n
NPHIOKCHHTE TEXHHKH 33 C/INBaHC., 3a CPABHCHHE HA METOIHTE Che CHBPCMEHHH
HOAXOW Ca HINOJ3BAHH YTBHPACHH  METPHKIL Pesynratute nokaisar, ye
KOMOWHALMATA OT MCTOAM, BKMOYHTENHO HANPaBCHATE OT aBTOPA  ANAITTALNH,
MPEBLIXOATA Apyry MeToau. ToBa noIKpens TehpACHHETO, Yo PEIIOKCHUST MCTO/
MOHE 213 HAIMITHC CHINECTBYRAIMTE TEXHHKY B KIWHHMHATA IPAKTHKA, i TIOKA3BaA, e
Npe/ACTABCHATA PaboTa NPEACTABIABA CLINECTREH HAYYeH HANPETbK.

Jluncra cpasHcHWe ¢ eranomHHM AaNHU (ground truth) ot xammHa raeama Touka,
ToBa ¢ yecTo cpeman npoBues, Thil KATO TAKHBA eTATOHIM AZHHH HC CBUIECTRYBAT —
HITTO 33 PCrHCTPAIHATA, HHTO 34 HHDOPMAIHATA, KOATO TPAORE 12 Ghie HIBACUCHA OT
CIETHTC M30OPAKEHHS — M OUCHKATA CICABA 13 Obe AONLIHCHA 4PC3 CKCIEPTHH
MHCHHS B PAMKHTE Ha OTACCH HAYTHOM3CICAOBATENCKH NPoekT, ToBa NPEACTARIABA
JHAYHTCAHO 1O 0GEM HAYMHAHHE, KOCTO, HATABAM ce, mie Ownie peanmsmpano B
TOCICABAIL NPOCKT ¢ KIHHHYHA HACOYEHOCT.

Ouenra ua nyéiamkanmunre no ANCEPTAUNONNNS TPYA

Pazmuany  acmexktn o1 amceprammonuss TPYA Ca NyOmMHKYBaHH Ha HAKOIKO
HAUMOHATHY W MeXAyHaponuu xoudepenmuy. Bmmsumero ua KOH(eperHuTE ©
CPaBHHTCITHO HHCKO, HO TIYOINKYBAHETO Ha KOHDCPCHINH OT RICOK PAaHT BEPOSTHO €
OWIO BHINPENATCTRAHO OT OrpaHHYCHHTE CpeacTBa 3a mhTyBaxe. Hsxou or
TyGIMKALHNATE Ca oMY WIH UHTHPAHHS (camowrTHpanns, HO nNore exHO IHTHPaHE ¢
OT apyr awrop). Buapekn 4¢ nyOauKkalnsg B CHMCAHHC OT BHCOK paHr On yBeanwna
BHIMMOCTTA Ha pabotata cpej wmayusara oGmmocr, NyOIUKalMHTE [IOKA3BAT, ue
padoTara Ha aBTOPA € NOMYTIA JOCTATEYHO MPHIHAHKC OT HAYIHATA OOIIHOCT, KOETO
HIOZARPEIH HAYIHATS CTOHHOCT HA NPECTABEHHA JUCEPTALIHONEH TPYIL.

Ouenka ua crenenra HA JHYHOTO YYACcTHE Ha AHCEPTAHTA B NPHHOCHTE

llpescrasenara B ancepraumsta paldoTd € pesyaTaT OT HAYYHOMIC/CAOBATEICKATA
AeluocT Ha asropa [uana Liserxosa. B xoas na wicaemsanero T8 ox CHTPYAHHYH ¢
MCITUMHCKH TAPTHLOP 110 OTHOMICHHE HAa JOCTHIA 40 MEIMIMHCKHTE JaHHil,
ODCHAIAHCTO Ha THXHOTO W3NOM3BANE 33 TMATHOCTHKA M TUTaHHPAHe Ha JIeHEHHETO,
KaKTO ¥ OUCHKATA HA KA4YeCTBOTO HA MONyueHHTe Meroan. TOBa CHIPYAHHYECTBO ¢
SCHO NocoucHo B mceprasTa. Camara HByMHOM3C/eoRaTENCKa paBoTa obaue, 1.6,
BHAMMILT HA CLEPEMCHHOTO CHCTORHHE, KakTo ¥ pa3paboTBAHETO W AHANMIBT HA
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QITOPHTMH 32 PeNIaBaHe Ha NPHIOKHNER 1pobiewm, e WHIHBHIyIHG paboTa Ha asTopa
Ha Jmcepraumara. Hskom ot  merommre, HWHTCTPHpaHH B  paspaGotenwre
TOCACAOBATENIHOCTH 33 0OpabOTRa, €3 azanTHpawm or APYTH ABTOPH, KOHTO Ca
KOPEKTHO UNTHDaHH, ¥ TOBA HC [OCTARS MO CHMHEHHE OPHTHHATHOCTTA HA
coOcTBeHaTa it padoTa.

8. HinomBawe ma pesvarature or AWCEPTAUMOHHNE TPYA B HAVYHAT N
COUHATNATA NPAKTHKA,

llpencrasenara 8 aucepranmsTa  MeToZOTOrHS ¢ HOBa, Ta e Tecrsama B
CLTPYIHHHECTBO ¢ HAPTHLOP OT O0JACTTAa HA MEIHUMHCKHTE HayKM, Pesyarature
MOKA3BAT, e MCTONONOTHATA OH MOT/I2 A2 Gbje Osie3Ha KaTo yacT OT AHATHOCTHYHHS
MpOUCC NP pax Ha npoctatara. Bee ome ¢ tanpac PaHO na Ce 0YaKBa WHPOKO
NPHICKCHHC 8 KIMHUTHATS npaKTika. Ecrecraenara creasama crunxa s Pa3BHTHETO
Ha Ta3n pabora 6w Guma 3ANOYBAHETO HA HOB KTHHEWMEH HAYHHOU3C/ISIOBATEIICKH
npoekT. CpasHEHHETO HA HOBATA KOMUENIHS Che CBIICCTBYBAMINTE THATHOCTHYHH
METOAR BBDXY TIpCACTABHTENCH HAOOP OT AAHHH OM MO3BOIHIO A3 Ce OLEHST
HPCANMCTBATA HA HOBHS MSTO OT KAMHHTHA I7Ie/HA TOYKA,

9. Ouenxa ua CLOTBETCTBHETO Ha ABTOPedepara ¢ HINCKBANMATA 38 HITOTBSIHETO
MY, RAKTO M HR AIEKBATHOCTTA HA OTPAABANE HA OCHOBHUTE HOAOKENNS 5
WPHHOCHTE 1A THCCPTAUMOHHMS TPYA

AsropeteparsT orpasssa n0Gpe CRIBPAAHHETO Ha AHCEPTAUHOHENS TPV,
10. Muenns, npenopnin w 3aéerexin

JMcepTamonnRST TpYA npeactass HOBO PEIUCHNHE HA CIOKCH JIHATHOCTHHEH
npodneM. ITepeare pesynratm  nokassar. ge To NO3BOAABA CIMBAHCTO HA
DYHKIUHOHAIHAE M 8RATOMHYHA HHOPMANHS 1O HAYWE, KOHTO MOMe ma NOBHUIH
AMATHOCTHYHATA  CTOMHOCT HAa wndopmaimsa, OOAYYECHA OT [BA pasaHvuy
HITOTHEKA, B 6uno ocobeno nonesuo paborara B rosa HAIPARICHHUE /1A IPOALIKK
upes 100aBAHEC HA KIHWHYCH HAYHHOH3CACOBATEICKH NPOCKT 33 ONEeHKA Ha
HAPEIbER O OTHOWENHE Ha H3NO3BaneTo Ha SIMP i [TET-TICMA 33 amarsocTia.
[lyGaukyBaero w©a  Mmerozonormara o PEIYATATHTE OT TAKLE KIANHHYSH
HAYYHOHICTCNOBATE/ICKH NPOCKT B CNMCAHHE OT BMCOK PaHr 0N MOATOMOIHATO
PaSHPOCTPAHCHACTO Ha paspabdOTeHATA HOBA METONOMOIHS Cpea MeIMUMHCKATa
oburHocT.

11. 3akawuenne

Bb3 OCHOBA HA rOPEM3NOKEHOTO JABAM NONOKUTETHE OLCHKA HA NPCACTHBCHHS
AMCEpTALMOHCH TPyl Ha Tema , AJITOPHTMH 3A CJIHBAHE HA M30BPAJKEHHS
OT SAJPEHO-MATHHUTEH PE30OHAHC W NMO3UTPOHHO-EMUCHOHHA



TOMOI'PA®IS HA [TPOCTATHO-CNIELIUOHYHIS MEMBPAHEH
AHTHUI'EH™ ¢ asrop wmar. umx. Iuana Hserkosa. Canram, ye Toii ¢ paspaboTen =
CBOTBCTICTBHE ChC 33KOHA 33 PA3BHTHCTO HA AKAZCMHMHMS CHCTAB A PenmyGnuka
brarapus, pasmnauxa 3a NpHIAraHeTo My M lpaswmanka 3a yenorusta u peia 3a
npuaobHBase Ha HaywHa creneH B TV-Copua. Topaan ToOBa npeanaraM Ha
yBazaemoro Hayuno axypn na NPHCEHAN Ha mar. wk. Junana serkosa
0DpA3OBATENHATA W HAYIHA CTEMen »10KTOP" B NpodecHORATHO HanpasicHHe 5.3
wKoMynukanwonna ROMIIOTLPHA  TeXHMKa“, HayYHa  cCremmanTHOST
» TEOPETIYHE OCHOBI HA KOMYHHKANHOHNATS TeXHHKa",

Bepnun, 10.08.2026 1.

(mpod. a-p nux. Knaye Teounee)

A3, aonynoanmwcaMara Exarepuna Crosnoaa, YAOCTOBEPABEM BEDHOCTTE Ha W3BLDIUEHMS
OT MEH TIPSBOA OT SINTTUACKM K3 Ounrapokk 23Uk 3 NMDUNONREHUA J0KYMEST (Peyensnsg).
FipesoanT c& culTon o1 6 (Wwecr) CrpaMiun. —
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1. Actuality of the problem developed in the dissertation work in scientific and
scientific-applied terms

The submitted thesis presents substantial work on a difficult subject by combining
various methodological concepts in a novel way. The aim is to come up with a method
that presents functional and anatomic information in the treatment of prostate cancer
in a better way than it is currently the case, Although the motivation, i.c. to diagnose
the pathology and to track the effectiveness of its treatment, is not new, the functional
images 10 be used for this is new. The main problem is 10 map such functional images
onto corresponding anatomic images. The author concentrates with her work on two
relevant aspects: an exact registration of functional and anatomic images and an
efficient visualization of the registered, combined information from these two sources
of information. The former is a difficult problem as it requires to establish proper
registration criteria for this and to come up with an algorithm to optimize registration
according o these criteria. The latter is difficult to a somewhat lesser extent and
requires a method for unambiguous communication of this information to the user.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material

The work in the thesis is motivated by a careful description of the anatomical and
functional imaging techniques that are used for diagnosis and treatment control. This
15 followed by presenting of a concept how to use these images for this purpose, The
required methodology needs to register functional and anatomic information and to
fuse it in a common visualization, The author presents an extensive discussion of the
state of the art for image enhancement, registration and fusion which shows that new
methods on each of the subjects are needed to come up with a suitable solution. The
author discusses existing approaches to register PET/CT-PSMA with MRL. It shows
that the usefulness for diagnosis depends on the quality of registration and that
existing methods are just moderately successful in this respect. The state-of-the-art



analysis on image fusion presented in the thesis shows that only few groups have
worked on this regarding the fusion of PET-PSMA images with anatomical images.

Correspondence of the chosen research methodology and the set goal and tasks of
the dissertation with the contributions achieved

The author correctly identifies a gap in both subjects which mainly relates to a certain
lack of using deep learning concepts to overcome some of the problems related to low
quality registration and — based on this — a certain lack of information gain from fusing
registered images. It motivates her work on registration and image fusion. The main
part of the thesis is to include deep learning concepts into the processing pipeline to
improve registration quality by leamning information for optimizing the registration
transformation from examples. The author correctly identifies the lack of a validation
standard for registration (since images to be registered are often taken at different
times) and the missing of registration and fusion methods to come up with correctly
registered images under these conditions, The goal of the thesis is a common
framework to provide an integrated solution suitable for image-based diagnosis. It
requires a novel solution for a difficult computer science problem in a realistic
application in the medical sciences.

A brief analytical characterization of the nature and assessment of the credibility
of the material on which the contributions of the dissertation are built

Contributions are manifold. First, the author carefully analyzed the problem, i.e., the
kind of information that is needed to diagnose prostate cancer based on images
(including staging) and to follow the progress of its treatment. Then, the different
kinds of images (MRI. CT and various functional images) have been characterized as
to how they convey different aspects of this information. The main contribution is a
novel solution to use this image information as part of the diagnosis process by
developing a sequence of steps to extract the information and to combine it in a
common image. Tt clearly exceeds the current state-of-the-art in using MRI and
CT/PSMA images as presented by the author in the introduction of her thesis. The
author demonstrated the quality of her solution on different types of images that cover
various typical imaging protocols in hospitals. Hence, the validation scenario is
realistic for the intended application of the sequence of processes developed by the
author of this thesis.

Scientific and/or applied scientific contributions of the dissertation

The novelty of the works consists of a careful assessment of state-of-the-art-methods
that are then adapted and combined 10 resolve issues with the quality of existing
analysis methods from combined MRI and PSMA PET/CT. For registration, the
author separates the method into several steps that provide intermediate solutions that



are then combined. Methods are selected according to the characteristic of each of the
steps, combining traditional registration methods with trained registration (via deep
learning) for intermediate steps where traditional methods fail.

The result is a novel approach with the potential to surpass the quality of current
approaches. It may also be easier to analyze and solve data analysis problems since
they may be attributed to a specific intermediate step which than may be corrected.

It is also true for suppression of image artefacts in a preprocessing step before
registration. It is motivated by the dependence of registration success on image
quality. The author succeeds in presenting and using suitable methods based on a
careful data analysis.

A similar strategy was chosen for subsequent image fusion of registered images,
Again, the process is divided into a sequence of steps. The authors choses state-of-the-
art-methods (a wavelet decomposition to fuse images from an image decomposition at
different spatial resolutions). The novelty here is a definition of the processing
pipeline and the ability to use adaptable — hence trainable — methods to fuse the
images. The fusion itself, ie., the presentation of information from the two data
sources in @ common picture, follows established practices that use color and contrast
to combine functional and anatomic information.

A large part of the thesis discusses experiments regarding image preprocessing,
registration methods and applied fusion techniques. Established metrics have been
used to compare the methods with statc-of-the-art methods. It shows that the
combination of methods including their adaptation by the author is superior with
respect to other methods, It supports the claim that the method may surpass existing
techniques in clinical practice and shows that the presented work represents a
substantial scientific advance.

A comparison with ground truth from a clinical standpoint is missing. It is a common
problem as such ground truth does not exist - neither for registration nor for
information to be extracted from fused images - and needs o be complemented by
relying on expert opinions in a separate research project. It is a significant
undertaking, which hopefully will be carried out in a clinically oriented follow-up
project.

Assessment of dissertation publications

Various aspects of the PhD thesis have been published on several national and
international conferences. The impact of the conferences is a bit low but publishing at
high class conference may have been hindered by limited travel funds. Some of the
publications have received citations (self-citations but at least one citation by another
author). Although publication in a high-level journal would have increased visibility
of the work to the research community, the publications show that the work of the
author has been sufficiently accepted by the research community underpinning the
scientific value of the submitted thesis.
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Assessment of the degree of the dissertation candidate’s personal participation in
the contributions

The presented work in the thesis is the result of research of the author, Diana
Tsvetkova. She collaborated with a medical partner during her research work
regarding access to the medical data, discussion of its use for diagnosis and treatment
planning as well as the assessment of the quality of the resulting methods. This
collaboration is clearly indicated in the thesis. However, the research work itself, i.e.,
state-of-the-art analysis as well as development and analysis of algorithms for solving
the application problem, is the individual work of the author of this thesis. Some of the
methods that have been integrated in her processing pipelines have been adapted from
other authors that have been correctly cited and that do not compromise the originality
of her own work.

Use the results of the dissertation in scientific and social practice

The presented methodology in the thesis is new. It has been tested in collaboration
with a partner from the medical sciences. Results indicate that it could be uscful as
part of the diagnosis process for the diagnosis of prostate cancer. It is too early to
expect widespread use in clinical practice. The natural next step with regard to this
work would be to start a new, clinical rescarch project. A comparison of the new
concept with existing diagnostic methods on a representative dataset should enable
assessing benefits of the new method from a clinical perspective,

Assessment of the compliance of the abstract with the requirements for its
preparation, as well as the adequacy of reflecting the main points and
contributions of the dissertation work

The abstract describes the content of the thesis well,
Opinions, recommendations and remarks

The thesis presents a novel solution to a difficult diagnosis problem, First results
mdicate that it enables fusion of functional and anatomic information so that it may
enhance the diagnostic quality of information stemming from two different sources. Tt
would be really worthwhile to continue along this path by adding a clinical research
project to assess progress with regard the use of MRI and PET-PSMA for diagnosis.
Publishing methodology and results from such clinical research project in a high-class
journal should promote the dissemination of the new methodology developed into the
medical community.



11. Conclusion

Based on the above, I give a positive assessment of the presented dissertation on the
topic "ALGORITHMS FOR FUSION OF NUCLEAR MAGNETIC RESONANCE
IMAGES AND POSITRON EMISSION TOMOGRAPHY OF PROSTATE-
SPECIFIC MEMBRANE ANTIGEN" with the author MSc. Eng. Diana Tsvetkova. |
believe that it was developed in accordance with the Act on the Development of
Academic Staff in the Republic of Bulgaria, The Regulations for its implementation
and the relevant regulations of the Technical University — Sofia. Therefore, | propose
to the Honorable Scientific Jury to award MSe. Eng. Diana Tsvetkova the
educational and scientific degree "Doctor" in the professional field 5.3
Communication and Computer Engineering, scientific specialty “Theoretical
Basics of Communication Technigue”,

Berlin, 10, 08.2026

(Prof. Dr.-Ing, Klaus Ténnies)



