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Ot npod. a1-p Huxkona KoJje, 1MH

Karenpa mo o01ia u onepaTuBHa XUpyprusi KbM MeauluHCKU

yHuBepcuret ,,IIpod. n-p [TapackeB CtosiHoB* — BapHa

OTHOCHO JUCepTaIlMOHEH TPY/l Ha
n-p Hanko UBesnHoB ﬁOHOB,
Ha rema:
,<JIPOYUBAHE POJIATA HA UHTPAOIIEPATUBHATA
®JIYOPECHEHTHA AHTHOT'PA®USA 3A MUHUMAJIHO
NHBA3UBHATA KOJIOPEKTAJIHA XUPYPI'US“

3a MPUCHXKIaHE HA HAy4YHa U 00pa3oBaTeliHa CTeneH ,,JlokTop® 1o
Hay4Ha CIEIUaTHOCT /.3 — MEIUITMHA,
KbM MenuuuHcKku yHuBepcuTeT-I11neBen
Hayuen prkoBoauten: [Ipod. Joopomup umurpos, 1M

JucepTalilmoHHUAT TPYyJ € 0OCHhACH W 0J00peH 3a myOinyHa o(HIIMaTHA 3alUTa Ha
Karenpen cbBet Ha Katenpa ,,CecTpuHcku Xupyprudnu rpiwku’ Ha MY - I1neBeH u cbriacHo
3anosen Ne 134 / 12.01.2023 roa. na Pekropa Ha MeauiuHcky yHHBepcuTeT-IlneBeH e

0JI00pEeH 3a MyOIMYHa 3aIIuTa.

Temara Ha pAuWcepTallMOHHUS TPYyd € CbBpeMeHHa u aucepTabunHa. Cdepara Ha
MHHUMAJIHO MHBa3WBHATa XUPYpPrus € BCE MO-AMHAMUYHO Pa3BUBAIlATa CE€ M HABJIM3alla 3a
BCE MO-TOJIsIM Opoil omepaTHBHU AEWHOCT. Ts € ChIIEeCTBEH KOMIIOHEHT Ha KOpeMHara
XUPYprus HW 32 MHOIO OT ONEPaTUBHUTE WHTEPBEHIMU Bede € 3JaTeH CTaHIapT.
[IpenonepaTuBHOTO IJIAHUPAHE € OT CHUIECTBEHO 3HAYEHUE 3 U3BBPLIBAHETO HA BCAKA €/1HA

ornepanusd, 0Cc00€eHO opu MmanueHTH C OHKOJIOTMYHU 3a00JIIBaHHUS Ha ropcH " JOJICH
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racTPOMHTECTUHANEH TpakT. EAHO oT Hail-uecTuTe OHKOJOTWYHM 3a0o0ysiBaHMs Ha
XPaHOCMUJIATEIHAS TPAKT € KOJOPEKTATHHS KapIlMHOM, a JIAapOCKOICKUTE W POOOT-
ACHUCTHUpPAHUTE ONepaluy MPU TO3M BUJ MATOJOTHS CE M3BBPIIBA BCE MO-uecTo. Bbmnpeku
MakcUMajHaTa I[OATOTOBKA M BB3MOXHOCTUTE 3a NPEIONepaTUBHO MOJETUpaHe Ha
OYaKBaHMSI WHTPAOIEPATHUBEH IUIaH, YECTO MHTPAOINEPATHBHO C€ JOMBIHUTEIHU HAXOJKH,
KOUTO TPOMEHST XO0J/la Ha OIlepaTHBHATA WMHTEPBEHIUA. ToBa OW Ch3/ajo HANpPEKCHHE U
00BpKBaHE B XUPYPTUYHUS SKHUII, KOCTO J1a TIOBJIMSC HA KAYECTBOTO HA XUPYPTHUATA.

Temara Ha qucepranusiTa € HaCOYeHa UMEHHO B TO3M aCMEKT- Jla ce IPOyYH poJisiTa Ha
UMHTpaonepaTtuBHata  (iayopecleHTHa aHruorpadus 3a MHHMMAJIHO  HMHBa3WBHATa
KOJIOpEKTaJIHa XUpyprusi. ToBa mpencTaBiisiBa MHOBATUBEH THUII METOJIMKA, P KOWTO MIPea- U
WHTPAOINEPATUBHO HA IMAIMEHTAa Ce WHKCKTHPA Pa3TBOP Ha crenuuyHO Oarpmiio, HapeueHo
WHJOUMHAHUH 3eneHo. Crel MpeBKIIOYBAHE HA PEKMMUTE Ha paboTa Ha EHJIOCKOICKaTa
KaMmepa (JlamapocKorcka Wiu poOOTH3MpaHa) ce BHU3yalu3upa MOAPOOHO apTepuaiHaTa U
BEHO3HA CHCTEMa Ha HaOJI0JjaBaHus yJ9acTbK. ToBa 1aBa Bb3MOKHOCT 32 MAaKCHMAIIHO J100pO
IJIAaHUpaHE Ha MPEJCTOosIIaTa PE3CeKIUs, KaKTO U ONpeAelisHe Ha HeHuTe rpanunure. Cuex
JUTHpAaHE Ha XpaHENIUTEe ChAOBE, KAaKTO M TMpU M3BBPIIBAHE HA AaHACTOMO3ara,
dbayopecueHTHata aHruorpaduss gaBa BB3MOXKHOCT 32 OLIGHKa BHUTaJHOCTTAa Ha
aHACTOMO3UPAHUS Y4YacTbK, KOETO [0 TrojsiMa CTElNeH HaMalsiBa Bb3MOXKHOCTTa 3a
MHCYQUIIMEHIINS Ha aHacToMo3aTa. IMEHHO TyK ca HAaCOUEHHU M YCUJIUSATA Ha IOKTOpaHTa- Jia

OLICHU GQ)CKTI/IBHOCTTEI OT IIPUJIOKCHUA MCTOM.

JlucepTallmOHHMAT TPYyA € mpencraBeH B obem 114 crtpanuum u cpaspxka 17
tabymnu, 26 ¢urypu u 3 mpwiokeHus. JluteparypHusat o030p e mpenactaBeH B obdem 30
CTpaHMILIM , IeNU U 331a4u — 1 cTpaHua, MaTepuall U METOAU — 8 CTpaHUIM, pe3yaTaTtu — 29
CTpaHMLM U Auckycus — 15 crpanunm. JlureparypHara cnpaBka BkitouBa 115 3arnmaBus u e

npejcTaBeHa Ha 15 cTpaHuiy.

W3noxxeHneTo Ha JUTEpPATypHUsi 0030p MpUTEkKaBa MHOTO qo0pa MO3HABATEIIHA
CTOMHOCT B OINTUMAJICH O0EM U € CBhCPEJOTOYECH BBHPXY CICIHUTE TJIABHH TEMHU:
,,ETUIMMUOJIOTHS Ha KOJIOPEKTANHUs KapuuHoMm™, ,MIHCyduIMeHIus Ha aHacToMo3aTa™,
LHlIpunoxkenne Ha (¢iayopecueHTHaTa meppy3uoHHAa aHruorpaduss MOpH MHUHUMAIHO
VMHBa3WBHATA KOJOpEKTallHa xupyprus‘. B wacrra 3a ,Enmpumonorus® ca pasrimenanu
ClieIHUTe MoaTeMu: ,,JIlnarnocruka®, ,,Cragupane® u ,, MUHUMaJIHO UHBA3UBHA XUPYPIUs IPU

KPK*. TTogpo6HO ca mpeacTaBeH! eNMUIUMUOIOTUYHUTE JaHHU, KiacupukanusTa mo TNM,
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(¢ HOI[pO6HOCTI/I 3a MOPOBCACHA HCOAAIOBAHTHA WM AaAIOBAHTHA XHUMHUOTCpPAIIUSA, KAKTO H
AAHHUTC OT HAy4dYHaTa JIMTCpaTypa IIO0 OTHOIICHHUEC YCCTOTAaTa 3a I/IHCy(i)I/II_II/IeHLII/IH Ha
a"Hactomo3ara. M3ThKHATO € 3HAYCHHETO Ha Il06p0T0 AUArHoCTUIUPAHEC W CTaAUpPaHC Ha
OHKOJIOTMYHOTO 3a00JIIBaHE Ha I[€6€J'IOTO 4Y€pBO, U 3HAYCHUCTO HM II0 OTHOLICHUC
INIAHUPAHETO HaA XHMHUOTCPAIICBTHUYHOTO, JBYCTCPAIICBTUYHO M OIICPATUBHO JICUCHUC.
HpeHCTaBeHI/I ca HUCTOPHYCCKOTO Ppa3BUTUC U 06ma XapaKTCPUCTHKAa Ha JICHCHHUCTO Ha

KOJIOPCKTAJIHUA KapIUHUHOM.

JlucepTaHThT TMOCTaBs SICHO (OpMyNIMpaHa IeJl, a UMEHO: Ja Ce MPOYYH PpOJITa,
0€30macHOCTTa W YCIOXHEHHMSTAa Ha M3MOJI3BAaHETO Ha mepdy3uoHHA (IyopecleHTHa
aHruorpadus ¢ MHIOIUAHUHOBO 3€JIEHO B MUHUMAJTHOWHBA3WBHATA KOJOPEKTATHA XUPYPTHUS.
3a MOCTUTaHEeTO I ca MOCTABEHU YeTHPH 3aJa4M, KOUTO HAIIbJIHO OTTOBAPST HA [TOCTaBEHATa
e, @ IMEHHO:

1. Jla ce3mazeM HpOTOKON 3a HpoOBEXJaHe Ha (iayopecleHTHa nepdy3nOoHHA
aaruorpadus ¢ ICG 3a menmure Ha MHHMMAQIHO WHBa3MBHATa KOJOPEKTalTHA
XUPYPTHSL.

2. Jla mpoyuuM eQeKTHBHOCTTa Ha CbH3/JaJCHHUS TPOTOKOJN 3a H3IOJI3BAHETO U
BHE/IPSBAHETO Ha TNeppy3MOHHA aHTHOTpadus C WHAOIMMAHUHOBO 3€JIEHO B
MUHHMAaJTHO HHBa3MBHATA KOJIOPEKTATHA XHUPYPTHUS;

3. Jla HabepeMm KOXOpTa OT HAalMEHTH, IPU KOMTO Ja MpoBelaeM Mepdy3noHHa
aHruorpadus ¢ MHIOLMAHMHOBO 3€J€HO M0 BpeME€ Ha MUHMMAJIHO HHBa3HBHA
KOJIOPEKTAIHA XUPYPIHsI U 1a OLIEHUM XapaKTEPUCTHKHUTE Ha MAICHTUTE B Hes;

4. Jla IpOy4YMM HWHTPAOIIEPATUBHUTE, IMAaTOJIOTOAHATOMHUYHUTE M IIOCTONEPATHBHHUTE
pe3yiTaTd B KOXOpTaTa 3a OIleHKa Ha MHCY(QUIMEHLUATAa HA aHACTOMO3HTE IpH
NPUIOKEHHeTO Ha mnepdy3MoHHA aHruorpadus ¢ HMHIOLUMAHMHOBO 3€JE€HO 10

BpPEMC HAa MUHHUMAJIHO MHBA3WBHA KOJIOPCKTAJIHA XUPYPTUS.

Tpyasr Ha J-p Homos e peammsmpan B Kimunka mo OHKOIOTMYHA XHPYPIHs KbM
YMABJI [I-p I'. Crpancku, Memuuncku ynuepcuteT — IlneBen n Kimnuka nmo OO6ma
xupyprust — II xupyprust kbM YMBAJI Anekcannposcka, Meauiuncku yauepcuteT Codusi.
JlokTopaHTypaTa € 4act oT mpoekT ¢ Homep BGO5M20P001-1.002-0010-CO1 "LlenTsp 3a
KOMIIETEHTHOCT MO MepCcOHaIM3upaHa MeauuuHa, 3D u TenemenuiuHa, poOOTH3HMpaHa U
MHHUMAJIHO WHBa3uMBHa xupyprus" ot OmneparuBHa nporpama ,Hayka u oOpa3zoBaHue 3a

UHTENIUIreHTeH pactex™ u EBpomeiickus ¢(oHa 3a pernoHanHo paszButue.  [larmeHrtcka
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nomyJsanusi ooxBaia S3ma nmauueHTH, MOAJOKUIM C€ HA MUHUMAJIHO MHBA3KBHA OTIEpaIysl Mo
MOBOJI KOJIOPEKTAJICH KaplIWHOM C TMpoBeneHa mnepdy3noHHa aHruorpadus ¢ WHIAONUAHWH
3€J1EHO.

Cpen mammeHTuTe € cbOpaHa wH(pOpManus mo 45 mokazarens pa3ieieHH B 3 TPyNH:
XapaKTepUCTHKAa Ha TAlUEHTUTE, HHTPAONEPATUBHU I[IOKA3aTeNd, MaTOJIOr0aHATOMUYHU
MOKa3aTeld W €IMH pE3yATaT OTHOCHO HHCy(uImeHuuss Ha aHacroMmo3ara. OCHOBHOTO
npuiokeHHe Ha Tnepdy3uoHHaTa aHruorpaguss € Ja OOSKTHBM3HMpAa OICHKaTa Ha
KPbBOCHAO/ICHOCTTAa HA y4acThKa 3a aHACTOMO3a U T10 TO3M HAYMH J1a C€ HaMaJll YeCTOTOTaTa Ha
HA. B tasu Bpb3ka yecrorata Ha A B koxoprara ¢ mpoBeneHa aHruorpadusi € cpaBHEHA C
yecrorata Ha VA B KOXOpTa OT MPEIUIIHUTE 2 TOJUHH MPEIr BbBEXKIAHETO HAa METOJMKATa B

KJIMHUKAaTa.

3a Jda pfin IOCTaBCHHUTC 3aaadu, O-p Houos npuiara CICOAHHUTC CTATUCTUYCCKU
METOAM: ACCKPUNOTHUBEH aHaIU3; ACAYKTHUBEH aHA/IU3 M aCOUHMATHBHO-ACAYKTHBEH

a”asm3. ToBa oguepTraBa Hay4YHUTE JOCTOMHCTBA Ha TPY/a.

Pe3yaraTture ca npencTaBeHy ca u34epraTesHo, MoApoOHO UIIOCTPUPAHU U OHATJICACHHU C
tabmuim u purypu. I-p Mo1oB u3cienBa BIMSHUETO HA UHTpaoneparuBHara (payopeciieHTHa
anruorpadus W BIMSHUETO W BBPXY CTEMEHTa HAa WHCY(QHUIIMEHIMS Ha aHAacTOMO3ara.
[IpoyuBaHeTo € MyATHIIEHTPUYHO U MPOCHEKTUBHO, KAaTO PE3yJTaTUTE ca pasnpencieHd B 4
TpYIU OTrOBapsIlld Ha TOCTAaBEHWTE 3a/1aud. W3TOTBSIHE Ha MPOTOKON 3a mepdy3noHHA
anruorpadus ¢ ICG; eeKkTUBHOCT Ha Ch3aIEHUs] IPOTOKOJT; XapaKTEPUCTUKA HA TTAIIUEHTUTE B
KOXOpTaTa; MHTPAONEpPAaTHUBHU, TATOJIOTOAHATOMUYHM W  TIOCTOTNIEPATUBHU pE3yTaTH B
KoxopraTa. B oTroBop Ha IIbpBUTE /IBE NMOCTABEHU 33JauM, AUCEPTAHTHT Ch3aBa MPOTOKOI 3a
MPUJIOKEHNE Ha WHAOLUMHAHWH 3€JIeHO, KaTO KOMEHTHpa JI03UPOBKUTE M MEXAaHU3MbBT Ha
npujiaraHe Ha OarpuioTo, a B IMOCJEACTBUE MPOCiesiBa €PEeKThT OT Ch3aJIeHUs] MPOTOKON U
BIMSIHUETO BBPXY HWHTPAOIIEPATUBHUTE PE3yJNTaTH OT MpUIOXKeHHeTo My. B rpyma 3, dpes
JIECKPUINITUBEH CTAaTUCTUYECKU aHAIMU3 A-P Homos MIPEJICTaBs PE3YJITATUTE OT XaPaKTEPUCTUKHUTE
Ha mauueHture. B rpyma 4, 3a ga ce mpoBepAT BB3MOXKHUTE BPB3KUA MEXKIY HM3CIEABAHUTE
MoKa3aTeay B M3BaJKara, € IPOBEJIEH acCOLUMATHBEH JAEAYKTUBEH aHaIM3, 4Ype3 pa3IMyHU
CTaTUCTHUECKU MeTou. [Ipoydenn ca: Bphb3KaTa MEXIy MOOWIM3AIMS Ha (UIeKcypaTa MpH JIEBU
JIOKQJTM3aIlM U BPEMETO JI0 MOsiBa Ha (UIYOPECIEHIMS B TPaHCEKIMOHHATA JIMHUA, BPb3Ka
MEXIy MoOWmu3amus Ha ¢uiekcypara M MpoMsHA B MSCTOTO Ha TPAHCEKIMs, BPB3Ka MEXKITY

tICG2 n InpoMsiHaTa B MACTOTO HA TPAHCCCKIUA HA YCPBOTO, HEC CC Ha6J'IIOIIaBa CTaTUCTUYCCKHU
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3HaunMa pasziarka B ICG2 mpu ymmara cbe U 0€3 mpoMsiHa B MSICTOTO Ha aHacToMo3ata. YUpes
craructuuecku aHamm3 ¢ Chi-square test € MpoBepeHO HAMYMETO Ha BPB3Ka MEXIy BUCOKOTO
CHIOBO JIMTHpaHE M MpOMsSHATa B MACTOTO HA TPAHCCEKLMATA, Karo HE CE YCTAaHOBSIBA
CTATUCTUYECKH 3HAYMMa KOpEJIallMOHHA BPB3Ka.

B koxoprara, ¢ wW3NON3BaHE HA HMHTpPAOIEPATHBHA (IIyOPECICHTHA aHTHOrpadus 3a
olpesieNiiHe Ha MSICTOTO HA aHACTOMO3aTa, HE HACTBIIMXa MHCY(PUIIMEHIIMM Ha aHACTOMO3aTa
(0%), kato Ta3m yecroTa € CpaBHEHA C YECTOTaTa Ha MHCY(QUIMEHIMS Ha aHACTOMO3aTa IpU
MHHUMAJTHO WHBA3MBHU OIEpaIMy U3BBPIICHA B KIMHHUKATA 3 MPEIXOTHHUTE 2 TOAWHH TPEIH
BBbBEXK/IAaHE Ha METOJIMKATa B KJIMHUKATa. [Ipu m3BbpIieHH 52 MUHUMAITHO WHBa3UBHHU OTICpAIIUH
ca ce HaOmonaBaM 3 UHCY(DUIIMEHIIMH Ha aHacToMo3aTa win 5,76%. ToBa 10ka3Ba 3HAYMMOCTTa

OT MPUJIOKCHUCTO Ha MCTOJA.

JluckycusiTa 1OKa3Ba aBTOPCKOTO OTHOIIEHHWE MO MpOy4YBaHUS MpoOieM u
criocobHocTTa Ha A-p Moues na aHanu3nupa COOCTBEHNUTE MOTYUYEHH PE3YNTaTH, ChIIOCTABINKI

T' C pC3YJITATUTC HA APYTH AaBTOPCKHU KOJICKTHBH.

H3BoanTe ca 5 Ha Opoll M MpPOU3TUYAT OT COOCTBEHUTE IOJIyYEHU pe3ysITaTu — T.€.

0000111aBaT TOCTOBEPHO PE3YATATHTE OT U3CIIEIBAHETO.

Kato NMPUHOCH Ha JUCEPTAHTa MOra Jia IIpu3Hai:

1. [IpuHOCH ¢ HAy4YeH XapaKTep
1.1. [Ipoyunxa ce JaHHUTE OT JIUTEpATyparTa U ce€ U3TOTBU AJITOPUTHM 3a U3BBPIIBAHE HA
MHTpaolepatuBHa (iyopeciieHTHa nepdy3nonHa anruorpadus ¢ ICG 3a MuHMMaIHO

VMHBa3MBHA KOJIOPEKTAIHA XUPYPIHSl.

2. IIprHOCH C NPAKTHYECKH XapaKTep
2.1. Buenpu ce B pyTMHHATa MHHUMAITHO WHBA3WBHA KOJIOPEKTATHA XUPYPTHUS TIPOTOKOI

3a nep¢y3nonHa anruorpadus ¢ ICG;

2.2. TlpoyueHu ce KIMHUYHUTE pe3ynraTH oT npuioxenuero Ha |ICG 3a mepdysnona

aHruorpagus Ipu MUHUMAJIHO HHBA3MBHA KOJIOPEKTAIHA XUPYPTHUl.



2.3. IlpoyyeHu ce TmpeAONEpaTUBHUTE XapaKTePUCTHKAa Ha MAlUEHTUTE U
MOCTONEPATUBHUTE XApPAKTEPUCTUKU HaA MpErnapaTUTEe Ha MAlMEHTUTE C H3BbpIICHA

MHWHUMAJIHO MHBAa3rMBHA KOJIOPCKTAJIHA OIICpanus.

JI-p 1lanko MonoB e onuTeH M epyaupaH MiIaj ydeH. JMCepTallMOHHUAT My TPYJ € C
BHCOKa Hay4Ha U MPaKTHYECKa CTOMHOCT, KOETO JOMPUHACS 3a ONTUMHU3HUPaHE Ha MPOTOKOJIA
3a IpeAoNepaTHBHA IOATOTOBKA M HHTPAONEPATHBHO IUIAHMpaHE Ha OIEepaTMBHATa
uHTepBeHUMs. HeroBuaAr  Tpynq — Aoka3Ba  3HAYEHUMETO  HA  NPUIIOKEHUETO  Ha
UHTpaonepatuBHata (rayopecueHTHa aHruorpadgus W Bpb3KaTa W C dYecroTara Ha
uHCy(pUIIMeHIMsT Ha aHacToMo3aTa. ToBa MU JlaBa MPaBOTO Ja Mpeioka Ha BHCOKO
yBaxkaBaHoto Hayuno sxypu jga mnpuchau Ha a-p Llanko Moo obpasoBartensa u HaydHa

crered ,,JJIOKTOP*.

Ha ocHoBaHume un. 59 or 33114

26.03.2023 npod. Hukoma Konen



REVIEW

By Prof. Dr. Nikola Kolev, MD, PhD
Department of General and Operative surgery,
Medical University “Prof.Dr.Paraskev Stoyanov” — Varna

Regarding: PhD dissertation by

Tsanko Ivelinov Yotsov, MD

“RESEARCH ON THE ROLE OF INTRAOPERATIVE FLUORESCENT
ANGIOGRAPHY IN MINIMALLY INVASIVE COLORECTAL
SURGERY”

For acquiring the scientific and educational degree DOCTOR
in the scientific field of 7.3 — Medicine at Medical University — Pleven.
Academic supervisor: Prof. Dobromir Dimitrov, MD.

The dissertation thesis was discussed and approved for public defense by
the Department council of the Surgical Nursing Department at MU-Pleven and,
in accordance with Order Ne 134 / 12.01.2023 of the MU Rector, was approved

for public defense.

The thesis covers an up-to-date topic, deserving of dissertation research.
Minimally invasive surgery is a dynamically developing technique used in an
increasing number of surgical interventions. It is an important part of abdominal
surgery and has become the method of choice in surgical practice. Pre-operative
planning is of utmost importance in any kind of surgery especially those in
patients with oncological diseases of the upper and lower gastrointestinal tract.
Colorectal cancer is one of the most common oncological diseases of the
digestive tract, with laparoscopic and robot-assisted interventions increasingly

applied. Despite careful preparation and pre-operative modelling of the
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expected intraoperative plan, we often encounter additional findings
intraoperatively and that changes the course of surgical intervention. This can
cause tension and confusion in the surgical team and affect the quality of their
work.

The dissertation topic is focused precisely on this aspect — studying the role
of intraoperative fluorescent angiography in minimally invasive colorectal
surgery. This innovative method involves injecting the patient pre- and
intraoperatively with a specific dye called indocyanine green. After changing the
working modes of the endoscopic camera (laparoscopic or robotic) the vessels
are visualized. This provides an opportunity for the best possible planning of the
forthcoming resection, as well as defining its boundaries. After ligation of the
feeding vessels and performing the anastomosis, fluorescent angiography
provides the opportunity to assess the vitality of the anastomotic area, which
reduces greatly the risk of anastomotic leak. The author of this thesis
concentrates his efforts precisely here — on assessing the effectiveness of the

applied method.

The dissertation thesis consists of 114 pages and includes 17 tables, 26
figures and 3 appendices. Thirty (30) pages are dedicated to the literature
review, 1 page lists aims and objectives, 8 pages are on materials and methods,
29 pages cover the results and 15 pages — the discussion. The references section

includes 115 titles listed on 15 pages.

The literature review is of high informative value and adequate volume,
focusing on the following topics: ,,Epidemiology of colorectal cancer”,
,LAnastomotic leak*, ,,Application of fluorescent perfusion angiography in
minimally invasive colorectal surgery”. The “Epidemiology” part makes a
discussion on several sub-topics: “Diagnostics”, “Staging” and “Minimally

invasive surgery in colorectal cancer”. This part contains a detailed presentation
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of epidemiological data, TNM classification with additional information about
neo-adjuvant and adjuvant chemotherapy performed as well as the scientific
literature data about the frequency of AL. An emphasis is put on the importance
of precise diagnostics and staging of the oncological colon disease and their
importance for the planning of chemotherapy, radiotherapy and surgery. The
historical development and general review of the treatment of colorectal cancer

are also presented.

The aim of this thesis is clearly formulated by the author: to study the
role, safety and complications of ICG perfusion fluorescence angiography
applied in minimally invasive colorectal surgery. To achieve this, four
objectives, adequately corresponding to the aim, have been set:

1. Creating a protocol for the application of fluorescent ICG perfusion
angiography to meet the needs of minimally invasive colorectal
surgery;

2. Studying the effectiveness of the created protocol in the application
and introduction of ICG perfusion angiography in minimally invasive
colorectal surgery;

3. Selecting a cohort of patients for the application of ICG perfusion
angiography during minimally invasive colorectal surgery and
assessing the characteristics of the patients in this cohort;

4. Studying the intraoperative, pathoanatomic and postoperative results in
the cohort in order to assess the anastomotic leak frequency when ICG
perfusion angiography is applied during minimally invasive colorectal

surgery.

Dr Yotsov’s research was carried out in the Clinic of Surgical Oncology at
University hospital “Dr G.Stranski” in Pleven and the Clinic of General Surgery —
Iind surgery at University hospital “Alexandrovska” — MU-Sofia. The PhD
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program is supported by the European Regional Development Fund through the
Operational Programme "Science and Education for Smart Growth" under contract
NeBGO5M20P001-1.002-0010-C01(2018-2023). The patient population includes
53 participants who underwent minimally invasive surgery for colorectal cancer
with the application of ICG perfusion angiography.

The collected information about patients covered 45 indicators divided into 3
groups: patient characteristics, intraoperative characteristics and pathoanatomic
characteristics, and one result concerning anastomotic leak. Perfusion angiography
Is applied mainly to make a more objective assessment of the blood supply in the
anastomotic leak area thus reducing the AL frequency. Therefore, the AL
frequency in the cohort with performed angiography was compared to AL
frequency in a cohort of the clinic for a period of 2 years before the introduction of
the method.

To achieve the set objectives Dr Yotsov applied the following statistical
methods: descriptive analysis, deductive analysis and association-deductive

analysis. And that emphasizes further the scientific merits of his work.

The results are presented in detail, perfectly illustrated with tables and
figures. Dr Yotsov studies the impact of intraoperative fluorescence angiography
and its effect on the frequency of anastomotic leak. The study is multicenter and
prospective and the results are divided into 4 groups to answer the set objectives:
creating a protocol for ICG perfusion angiography; assessment of the effectiveness
of the created protocol; characteristics of the cohort patients; intraoperative,
pathoanatomical and postoperative results in the cohort. To fulfil the first two tasks
the author prepared a protocol for the application of ICG specifying the dosage and
the mechanism for its use, and later follows up the effect of the protocol and its
impact on the intraoperative results. In group 3, through descriptive statistical

analysis, Dr Yotsov presents the results from the patient characterization. In group
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4, in order to check for possible correlations between the studied indicators,
association-deductive analysis is made through various statistical methods. The
following were studied: relation between flexure mobilization and the time until
fluorescence appears in the transection line; relation between flexure mobilization
and changing the colon transection site; relation between tICG2 and changing the
colon transection site. No statistically meaningful difference was observed in ICG2
between patients with or without change of the transection site. The existence of a
relation between high vessel ligation and change of the transection site was
checked through statistical analysis with Chi-square test and no statistically
significant correlation was found.

In the cohort where intraoperative fluorescent angiography was applied to
mark the anastomosis location no anastomotic leaks occurred (0%); that frequency
was compared to the AL frequency in MIS performed in the clinic for the past 2
years, before the method was introduced in its routine. For all 52 minimally
invasive surgeries performed, there was 3 AL cases, or 5,76%. This proves the

benefits from applying the method.
The discussion demonstrates the author’s attitude to the object of this
study and Dr Yotsov’s ability to analyze his own results and compare them to

those achieved by other researchers.

The author has reached 5 conclusions originating from the results he

achieved — i.e. the latter are a reliable summary of the research results.

| acknowledge the following contributions of the thesis author:

1. Contributions to science



1.1. Literature data were researched and an algorithm was created for the
application of intraoperative fluorescent ICG perfusion angiography in

minimally invasive colorectal surgery.

2. Practical contributions
2.1. A protocol for ICG perfusion angiography in routine minimally invasive

colorectal surgery was introduced,;

2.2. The clinical effects of the application of ICG perfusion angiography in

minimally invasive colorectal surgery were studied;

2.3. The pre-operative characteristics of patients undergone minimally
invasive colorectal surgery and post-operative characteristics of their

specimens were studied.

Dr Tsanko Yotsov is an experienced and knowledgeable young scientist.
His dissertation thesis possesses superb scientific and practical value,
contributing to the optimization of the protocol for pre-operative preparation and
intraoperative planning of the surgical intervention. Dr Yotsov’s work is a proof
of the importance of applying intraoperative fluorescent angiography and its
effect of anastomotic leak frequency. This is good reason for me offer the
academic jury to award the scientific and educational degree Philosophy Doctor
to Tsanko Yotsov, MD.
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