ABTOPCKA CITPABKA u PE3IOMETA
3a HAY4YHUTE TPYAOBE
Ha rac. 1-p CrosH XKesi3koB XpHCTOB, M
32 y9acTHe B KOHKYPC 32 aKaJleMHYHA JUTBKHOCT ,,AI0leHT” B 00.1aCT Ha
BUCIETO oOpa3oBaHue 7. 3apaBeonasBaHe v CIIOPT, NPOPECHOHATHO
HanpasJjenue 7.1. MeauuuHa, Hay4YHa cnequaanoct ,,Oproneaust u
TpaBmaToJ0rus‘, oosisen B /1B, 6p. 69/11.08.2023 r. 3a nyxaure Ha
Yuusepcurert ,,IIpod. a-p Acen 3aarapos* — rp. byprac

[TyGaukalmoHHaTa MH 1IEHHOCT € B ChOTBETCTBHE ¢ o0JiacTTa Ha BHCLIETO oOpasoBaHue,
MpodhecHOHANHOTO HAaNPaBICHUE W HAyYHATa CIELHATHOCT Mo 0baBeHust KoHkype. Mmam obiuo
17 nayuuu Tpysaa, nyOIMKYBaHM B CHMCAaHMs C HAYYHO pELEH3UpaHE WM B COOPHHULIM ChC
CHrHATYpa, C Hay4yeH peiakTop M M3AaTencTBo, W cboOpazeHH ¢ HaUMOHAIHATA M
yHUBEpCcHTETCKaTa 00pa3zoBaTeHO-HOpMaTHBHA 0a3a 3a NpuA0OMBaHE HA HAYUHH CTETICHM M 34
3aeMaHe Ha aKaJAeMHIHM UTbKHOCTH: 1 MoHOrpaduyen Tpya, | nyOaukypana kuura Ha 6asara Ha
3aIMTEH THCEPTALMOHEH TPYA 3a MPUChKAaHe Ha oOpa3oBaTenHa 1 Hay4Ha creneH "noktop”, 7
nybankanun, pedepupand M uHaekcupanu B Scopus ¥ Web of Science u 8 B nepedepupanu
CMMCAHUSA C HAYYHO PElIEH3UPAHE. i

B HacToslMA KOHKYpC y4acrBaMm ¢ 13 matepuana, or kouto: | monorpaduuen tpya, |
nyOJMKyBaHa KHMra Ha 0as3aTa Ha 3allHTEH JMCEPTALMOHCH TPY/ 32 NpUCHLKIAHE Ha
ofpasoBaresina u HaydHa crernieH "fokTop”, 7 HayuHH myObnuKkaumuu, pedepupani 1 HHICKCHPAHHN
B CBETOBHOM3BECTHM 0a3u JaHHHM ¢ HayuHa wHbopmauusi (Scopus; Web of Science) u 4 8
Hepedepupany cniMcanus ¢ Hay4yHO peLieH3UupaHe.

IMpunaram cripaska 3a 15 uutupanus, ot kouto 10 B HayyHu nyOaukauuu, pedepupanu H
HHCKCHPAHH B CBETOBHOM3BECTHM 0asy NaHHM ¢ Hay4yHa uH(opmauusa (Scopus; Web of Science)
U S B HepedepUpaHn CNUCAHUA ¢ HAY4YHO pelieH3upaHe.

M3cneapanusaTa Mi Ca CTPYKTYPHPAHH B CIEIHUTE OCHOBHH HANIPABJIEHHS:
I. OneparuBHo JeyeHHe HA (PPAKTYPHTE HA MPOKCUMAJIEH Xymepyc

Ha Ta3u npo6iemMaTHKa ca MOCBETEHH MOHOrPAGHUHHAT MU TPYA Ha Tema: , Ayevenmaius
NpU ONEPamuUEHoO AeHenue Ha YPAKMypu Ha NPOKCUMANEH XYMePYC CbC 3aKMOUEAId RIAKa™
M nybauKauuuTe:
[2] Cm. Xpucmos, Onepamusno neuenue HA Gpakmypume HA APOKCUMANECH XYMePYC Cbe
saKIIoueauja niakd, ypes u bes ayemeHmayus — CpagHumeneH dHaus, Hzo. Barmuka-2002,
ISBN 978-619-7559-36-1, 2022
[3] Hristov, 8., Baltov, A., Sotirova, E., Bozov, H. Intuitionistic Fuzzy E valuations for Analysis
of the Proximal Humerus Fractures. BiolnfoMed 2020. Lecture Notes in Netrworks and
Systems, vol 374. pp 279-284, 2022, Springer, Cham. https.//doi.org/10.1007/978-3-030-
96638-6 30, 04, SIR=0,151
[4] Hristov, S., Baltov, A., Sotirov, S. Functional Qutcome Prediction of Operated Proximal
Humerus Fractures by Means of Artificial Neural Networks. BiolnfoMed 2020. Lecture Notes
in Networks and Systems, vol 374. pp 210-215, 2022, Springer, Cham. 210-215.
https://doi.org/10.1007/978-3-030-96638-6_23, 04, SJR=0,151
[5] Hristov, S.. Visscher, L., Winkler, J., Zhelev. D., Ivanov, S., Veselinov, D., Baltov, A.,
Varga, P., Berk, T., Stoffel, K., Kralinger, F., Gueorguiev, B. A Novel Technique for Trearment
of Metaphyseal Voids in Proximal Humerus Fractures in Elderly Patients. Medicina 2022, 58,
1424. htips://doi.org/10.3390/medicina58101424. Q3, SJR=0.245, IF= 1.817



[7] Zhelev, D., Hristov, S., Zderic, 1., Ivanov, S., Visscher, L., Baltov, A., Ribagin S., Stoffel
K., Kralinger F., Winkler J., R. Richards G., Varga P., Gueorguiev, B. (2023). Treatment of
Metaphyseal Defects in Plated Proximal Humerus Fractures with a New Augmentation
Technique—A Biomechanical Cadaveric Study. Medicina, 59(9), 1604, pp.12 Q3, SJR=0.245,
IF=1.817

[9] Ribagin, S., Grozeva, A., Hristov, S. (2023). Generalized Net Model of Rehabilitation
Algorithm for Patients with Proximal Humeral Fracture After Surgical Treatment. In: Sotirov,
S., Pencheva, T., Kacprzyk, J., Atanassov, K.T., Sotirova, E., Ribagin, S. (eds) Recent
Contributions to Bioinformatics and Biomedical Sciences and Engineering. BiolnfoMed 2022.
Lecture Notes in Networks and Systems, vol 658. Springer, Cham. 225-235,
hitps://doi.org/10.1007/978-3-031-31069-0 22 Q4, SIR=0,151

OT CIMHCBK HA ny(’)nukauume 3a y4acTHe B KOHKYypCa.

Mownorpadusra [1] e nocBeTeHa Ha aHalW3 Ha METOAWTE Ha ayrMeHTallHs Ha
OCTeOCHHTE3daTa Ha (pakTypuTe Ha NpokcHMmaneH xymepyc (PITX) cbe sakitouBaiia njaka.
OObpnaro e BHMMaHHME Ha AHATOMMATA HA TIPOKCHMATEH XyMEpyC, MEXaHHW3bM Ha TpaBMara,
YECTOTd M HAH-4eCTO M3MOJ3BAHH Kiacupukauuu. [IpeacraBeHn ca BBL3MOKHM METOUM Ha
JIeYEHHE, KAKTO M aHaIu3 Ha HAH-YECTHTE YCIOKHEHUS NPU OCTEOCHHTE3aTa ¢ NPEeKOHTYpHpaHa
bII0BO cTabuiana muaka. OTgeneHo e cheudanHO BHHMaHue Ha pasnuuduTe GopMmH Ha
ayrMenTanus cro0pasHo MopdonorusiTa Ha ppaxrypara. [Tocouern ca u chBpeMeHHH TCHACHLIMH
B ayrMEHTALMATA HA Ta3K YECTO CpelllaHa NMaToJlorus.

B nyGnukauus [2] ca aHaJM3HpaHW W CPaBHEHH pe3yNTaTHTIE NPH ayrMeHTaimsira
nonumernameTakpuaar (IIMMA), kocTeH aBTONpUCcaabK, KakTO M ciaydyauTe Oe3 ayrMeHTanus
NPH ONEPaTHBHOTO JIeYeHHE Ha PPAaKTYpUTE HA MPOKCHMATHHUSA XyMEpYC 4pes3 3aK/I109Balla raka
(3IT). Ycranoseno e, ye ayrmentauusaTa ¢ [IMMA npu ®IIX ¢ kocten aeduuuT naga no-100pu
pesyaTartH ot neyeHueto camo ypes 311 u cpaBuumMu unun no-no0pu ot 311 n ayrMenranms ¢ KocteH
aBTOTIPUCAIBK.

B nyGaukaumn [3] w [4] ca u3cnenBaHM nauMeHTH, onepupaHd B OTAENEHHETO 110
opronieausa 1 Tpasmaroiorus Ha YMBAJI Byprac 3a Tpu roauiueH nepuoa. AHanusupanu ca 42
naumenTh (19 onepupanu upes sriuoBo-cTabuina saxmoysama miaka v [IMMA ayrmenTanus v
23 nauMeHTH, TPH KOMTO € M3I0JI3BaHa KOCTEH aBTONPHUCATBK OT MiiMadeH rpedeH- crista iliaca).
B [3] e npeasoken METO/ 3a OLICHKA HA CTETIEHTAa Ha YCIEIHO/HEYCNEelHO Bb3CTAHOBABAHE HA
nawpentn ¢ APIIX. B [4] upe3 H3KyCTBEeHM HEBPOHHH MPEXH € MPOTHO3HPaH (ryHKUHOHAIHUAT
pesyarar ot ofiepHpaHu (ppaKkTypH Ha MPOKCUMAJIEH XyMeEpYC.

[MyGnukaums [S] npeacTaBs MHOBAaTHBHA TEXHMKA 3a JieueHHE Ha metadusapeH nedexr ¢
ayrmenranmns ¢ [IMMA. Pasrienana e cepusi ¢ KIMHHYEH pesyiarar ot Jedennero Ha OIIX npu
nalHeHTH B HanpejHata Bb3pacT u ayrmentaius ¢ [IMMA. Onenenu ca pesysnratute ot 120
NALHEHTH C TPH- U YeTHpH-QparMeHTHH PpakTypH o Neer, pasnpeaeneHu B rpynu o1 63 ciyyas
Oe3 ayrmeHTauus, 28 ¢ ayrMeHTalUMs Ha KOCTEH aBTONPHCAABK M 29 ¢ ayrMEeHTalHsa C KOCTEH
unment. DASH, CS, pesyaraTtu 3a 6osika 1 00XBaT Ha JIBHKEHHE Ca aHaJIW3upaHu Ha 3, 6 u 12
Mecell.

ITy6nukanus [7] e cBbp3aHa ¢ OHOMEXAHHYHO MPOYYBAHE HA FOPENOCOYCHATAa MHOBATHBHA
TeXHHUKa KaTto Oe NpuioxeH yHHPHUHPaH MOAXO0/ MPH NPACHO 3aMpa3eH KalaBbp KocTH. Mojen
Ha Tpu-hparmMentHa Hecradwinana PIIX ( AO/OTA 11-Bl.1) ¢ meradusapen nedexr Oewe
Ch3/1a/IEH B 11IE€CTHAAECET CABOSHH YOBCLIKH TPYMHH PaMEHHM KOCTH (CpeaHa Bh3pacT Ha JJIOHOpa
76 roanHmn, quanaszoH 66-92 roauHu), pasnpeneseHy Mo ABOWKHU B JIBE I'PYIIH 32 OCTEOCHHTE3a
che  3akinoyBamia  iaka. Ot OMoOMexaHW4Ha riaelHa  TOYKa, ayrMeHrauusTa ¢
MOJMMETHIIMETAKPHIIATEH KOCTEH IIUMEHT, 10ocTaBeH B Jedekra Ha Meradusata Ha pamMeHHaA1a
kocT npu  Hectabuman PIIX |, 3HauurenHo noaobpsiBa crabunHocTTa Ha dukcauus cne 311 u
MO’KE /13 HAMalli PUCKA OT IMOCTONEPAaTUBHHU YCIOKHEHHUA.

[lybaukauus [9] npeacraBs MOAeN Ha IPOTOKOJ 3a PeXaOMIIMTAUMOHHO Ji€YEeHHE Ha
naumentn ¢ OILX, KoiTO Moxe na Obie BHEAPEH B CHCTEMH 3a [10IIOMAraHe Ha B3CMaHeTo Ha
peuieHust, miathopMn 3a Tele-pexabMInTalumMs, ONTUMHU3MpaHe Ha (GH3HOTEPANEeBTUYHUTC



HPOTOKOIH 32 pexaOUInTalus Ha NPOKCUMATHU (QPAaKTYpH Ha paMeHHaTa KOCT Bb3 OCHOBA HA
HACTOALLMTE ,,100PU NPAKTHKH ™ M 1MO-100pH cTpaTeruu 3a pexadbuinTauus.

I1. Pamenno nporesnpane

HscnenpanusTa B TOBAa Hanpae/ieHHe ca otpaseHy B myoaukaunu [11] u [13] ot cniuckk Ha
nyGIMKaUMMTE 3a y4acTHe B KOHKypca:
[11] Xpucmos Cm. Pamenno endonpomesupane — menoenyuu u cobemeen onum, Black Sea
Journal of Medicine and Public Health, ISSN: 2738-8654, Vol. 3, 2022, 119-127
[13] Hristov, St. Early results with the Delta Xtend shoulder arthroplasty as primary treatment
or proximal humerus reoperation. JBOTA — Vol.60/1-2023, 15-26.

B nyGaukanus [11] ca mnpeactaBeHM [OCeraiiHMTE TEHJACHLUMH B  PaAMEHHOTO
CHAOMPOTE3UPAHE, KAKTO M O0YAaKBAaHO Pa3BUTHE B MPHIOKEHHETO HA MO3HATUTE 10 cera
umriianTH. CpaBHEHM ca YECTOTATa Ha W3IIOI3BAHUTE CHAONPOTE3H B CBETOBEH Malliad ¢ HALLMAT
noceramen onut. [TyGnukanus [13] e npoxbikenne Ha TBPCEHHATA HH, CBBP3aHK ¢ KOHUENINATA
Ha 0DparHOTO PaMEHHO MpPOTe3UpaHe. AHaJH3HpaHW Ca KPATKOCPOYHHW pe3ynraru [pH
npunaranero Ha Delta Xtend oObpHaTa paMeHHa eH/10TIPOTEsA.

I, Anains na npeonepaTHBHOTO ILIAHUPAHE NPH pakTypHTe
B ToBa Hanpasienue ca npeacraBeH myduaukauuu [6] u [8] or cnuchbk Ha myOaMKauUuTe
32 y4acTHe B KOHKypca:
[6] Ivanov, S., Valchanov, P., Hristov, S., Veselinov, D., & Gueorguiev, B. (2022).
Management of Complex Acetabular Fractures by Using 3D Printed Models. Medicina,
38(12), 1854. Q3, SIR=0.245, IF= 1.817
[8] Sotirov, 8., Kostadinov, T., Hristov, S. (2023). An Intuitionistic Fuzzy Estimation Approach
on a Magnetic Resonance Imaging. In: Sotirov, S., Pencheva, T., Kacprzyk, J., Atanassov, K.T.,
Sotirova, E., Ribagin, S. (eds) Recent Contributions to Bioinformatics and Biomedical Sciences
and Engineering. BiolnfoMed 2022. Lecture Notes in Networks and Systems, vol 638.
Springer, Cham. 47—52, https://doi.org/10.1007/978-3-031-31069-0 6 Q4, SIR=0,151

B ny6aukauuns (6] € npeacTaBeHo M310/13BaHe Ha 3D npuHTUPaHH MOJIC/IH 32 yjleCHABaHE
Ha ONTUMAJIHOTO TIPE/IONEPATHBHO MIIAHUPAHe HA XMPYPIUYHOTO JICHECHHE HA CJIOKHH (DPaKTypH
Ha auetadynyma, M3cnensanu ca 22 nauuedTty (12 B koHBeHUHOHaMHa rpyna u 10 ¢ ornevyaranu
3D mozenn). Pernctpupato e 3HaUMTEHO HaMaJIsIBAHE Ha ONEpaTHBHOTO BpeMe, KpbBo3arydara
W Opos HAa MHTPAOMEPaTUBHUTE PeHTreHoBH nbyu B 3D mpuHTHpaHara rpyna B CpaBHEHHE C
KOHBeHIIMOHaHaTa rpyna. Texuukara 3a 3D npuHTHpaHe MOXKe J1a Ce CHUTA 33 BUCOKOe(EeKTHBEH
n cricunduyen 3a TaiMeHTa MOAX0/ 3a JIeYeHHE Ha CIOWHM (pakTypu Ha aieralyiyma, Kato
[1OMara 3a Bb3CTAHOBABAHE HA MHIMBUYaTHATa aHATOMMS Ha MAlMEHTa CiIe/l ONepalua.

[lyGnukanms [8] npeacraBs HOB MOAXO/ 3a OIIEHKA Ha TOMOrpa)ckuTe M300paKeHHs Ha
KOCTHH CTPYKTYPH, W3ION3Balll pa3MHUTa JIOTHKA. 3a jJa ce Bepu(HUIMpa MOAX0/a € MPOBE/ICH
CKCIIEPUMEHT BbPXY pealHi ToMorpadcku H300pakeHHs.

IV. TpasmaTuibm
H3cnejBanuaTa B TOBa Hanpas/ieHUe ca npeacraBeHu B nyonukanuu [10] v [12] o1 cniwebk
Ha nyOJAMKaLMKTE 3a y4acTUE B KOHKYypca:
[10] Cm. Xpucmos, /1. Kenes, Bucoxoenepeuuna ¢ppaxmypa na oucmaina noobeopuya
BCICOCMGUE HA BUCOYUHHA mMpasma npu deya - Kiunuven cayyau, Cnewna meouyuna, 25(3),
2022. 126-133
[12] Xpucmoe Cm. 3agucumocm medicoy YCAOJICHEHUS U Peonepayuu npu aeuerue Ha
(ppakmypu Ha HpOKcumManex Xymepyc ¢ aH2VIAMOPHO CMAbUIHa 3aioqeéauyda niaKd,
Vnpasnenue u o6pasosanue, Tom 19 (1) 2023, 224-231



[TyOnukauus [10] npeactaBs psiAbK KIMHMYEH cayd4ad Ha 12-roaMiuHo momuye,
MOCTPa/1aio [PH BUCOYMHHA TPaBMa ChC 3aKpuTa ocTeoenudusnonusa Ha jisisa Gudyna u Tubua ¢
nonudparmenTHa MeTadu3apHa nponarauMs, KakTo M CBNBTCTBaw@a (pakTypa Ha JymoOaneH
npemied 0e3 HEeBPOJIOTMYHA cHMITOMAaTHKE. [IpeicTaBeH € IMarHOCTHUEH alropuThbm M
OIIEPATHBEH MO/IXOA B YCIOBUS Ha CMNEILHOCT M € NPOCIEACHO B3CTAHOBSIBAHETO HA IALIMEHTA.

B nybnukauua [12] ce akueHTMpa BbpXY HaH-4eCTHTE YCNOKHEHUS [IPH OTNCpUpaHH
IalMeHTH ¢ (PaKTypa Ha INPOKCHMATEH XyMEPYC W HECHOTBETCTBUETO € 4ECTOTATA HA MOBTOPHH
uHTepsenimu (peonepaunu). Ilocoupa ce Boaewmata pojs Ha CaMOOLIEHKATa Ha [ALUMEHTa W
HEroBUTE (PyHKIIMOHATHU H3UCKBAHU 32 U300p Ha MOCIEABALLO JIEYEeHHE.



Pestomera na HayuynuTe Ny0IHKALHH 32 YY9ACTHE B KOHKYPCa

1. Cm. Xpucmos, Ayavenmayus npu onepamusno aeuenue na gpakmypu na
NPOKCUMANEH XymMepyce cbe 3akmoveawya niaxa, H30. baimuxa-2002, ISBN 978-
619-7559-44-6, 2023

Monorpadmm*a € NMOCBCTCHA HA aHAJTN3 HAa METO/IMTC HA ayrMeHTauus Ha OCTEOCHHTE3aTa
Ha (PAKTYpUTE HA IIPOKCHMANIEH XYMEpPYC ChC 3aKiIioyBama niaaka. OGbpHATO € BHHMaHHE Ha
aHaTOMKATA HA NOPOKCHUMAJICH XyMEpyC, MEXaHHM3bM Ha TpaBMara, 4YecTtora H Hal-yecTo
H3IT10JI3BAHH K.il‘dcli(bHKauHM. Hpeucmsemfl Ca Bb3MOKHHU METOH HA JJE€YEHHE, KAKTO U aHa/lu3 Ha
HaM-4EeCTHTE YCJIOKHEHHS NPH OCTEOCHHTE3aTa ¢ MPEKOHTYPHPAaHa BIJIOBO CTaOMIHA [JlaKa.
Otzeneno e cneudanHo BHUMAaHHE Ha pasiM4yHUTE (OPMH Ha ayrMeHTauus choOpasHo

MopgonorusTa Ha paxrypara. [TocoueHu ca M ChbBpEMEHHH TEHIEHIIMK B 2y TMEHTALMATA HA Ta3u
YECTO CPELLaHa MaToIOT s,

2. Cm. Xpucmos, Onepamu6Hno nevenue Ha gpakmypume Ha NPOKCUMAIEH XYMEPVC CbC
3aKmoYeawa niaka, ypes u 6es ayemenmayus — cpasnumenen ananus, Hzo. Baimurka-
2002, ISBN 978-619-7559-36-1, 2022

Knurata ce 6a3upa Ha qMcepTaUMOHHHUS TPy 3a NIPUCHAIAHE HAa 00Pa30BaTENHA W HAYYHA
cteneH "ZOKTOp". AHAIM3MpaHH ca BB3MOKHOCTHTE Ha ayrmeHtaumsita ¢ [IMMA npu

OICPATHBHOTO JieYeHHe Ha PpaKTypuTe HA MPOKCHMAIHHS XyMepycC upes 3akiouBaiia ruiaka. B

npoyusaHero ca skmoyeHd 112 nanuenta cbe 114 ¢pakTypn Ha npokcUMasicH XyMmepyc,

onepupanu or HauanoTo Ha 2016 roauna no kpas Ha 2019 roauna. Benuku cuynBanus B cepusita
ca 3aKpHTH, 0€3 HEeBPOJIOrHYHM HapYIICHUs U pasnpe/leNieHn cnopel knacupukauusta na Neer

Karo 3- (parMeHTHH, OT TAX 2 ¢ ¢pakTypa-mykcauusi, U 4-pparmMeHTHH. YCTaHOBCHO €, 4e

ayrmenrtauusTa ¢ [IMMA npu ®IIX ¢ kocTeH JehuIMT AaBa no-A00pu pe3yaraTv OT JICHSHHETO

camo upe3 311 1 cpaBuumMu uan no-100pu ot 311 1 ayrMeHTauus ¢ KOCTEH aBTONPHCATBK.

3. Hristov, S., Baltov, A., Sotirova, E., Bozov, H. Intuitionistic Fuzzy Evaluations for Analysis
of the Proximal Humerus Fractures. BiolnfoMed 2020. Lecture Notes in Networks and
Systems, vol 374. pp 279-284, 2022, Springer, Cham. https://doi.org/10.1007/978-3-030-
96638-6_30

Pesome. CTaTuaTa € aHAIMTHYHO CPEACTBO 32 AHAIM3 HA YECTO CPEIlaHUTE MPOKCHMATHM
(pakTypu Ha paMeHHaTa KOCT. 3a H3CNeABAHETO ca aHATU3UpaHH 42 NaUMEHTH, pa3/IeeHu B 1BE
rpynu: Ipyna 1 ¢ 19 manueHTH, OnepupaHyd 4Ype3 bIJIOBO-CTAOMIIHA 3aK/IIOYBALLA T1aka M
MOJMMETHIIMETaKpUIaTHa ayrMeHTalms, U /pyna 2 ¢ 23 nauMeHTH, NP KOHTO € M3MoJI3BaHa
KOCTHA mpHcaaka Ha wWiuMaueH rpedeH ( crista iliaca). AHanM3uMpaHUTe TaHHM ca cbOpaHu B
nepuoaa 2017-2019 r. B Otaenenuero no oproneaus ¥ TpasMatoaorus Ha Y MBAJI byprac.

I1pe/uiojkeH € METOJ 3a OLICHKA Ha CTEMEHTa Ha Bb3CTAHOBSIBAHE Ha MauMeHTH ¢ hpakTypH
H4 MPOKCHMAaJIHaTa pameHHa KocT. OleHKaTa 3a Bb3CTAHOBABAHETO Ha NALMEHTa ce (hopMHpa Ha
u Oazara Ha HAOOP OT MHTYMLMOHHCTKH PasMHTH OLEHKH (/ V) BbB BHI Ha peajHy 4ucia B
untepasana [0, 1] x [0, 1]. Te oTpassBar cTeneHTa Ha YCMEWHO BL3CTAHOBABAHE [ WIIH
HEYCIELIHO BH3CTAHOBABAHE V 32 BCeKM nauueHT. CTEneHTa Ha HeCHIypHocT m =1 — p— v
npe/cTaBisBa TAKMBA CIyYau, NPH KOWTO IEYEHHETO HE € NMPUKTIOHHIO MM HE MOKEM Ja
1pe/I0cTaBuM MHPOPMALUS 32 NAlHeHTa.

Abstract. The paper is devoted of the assessment with intelligent instrument the very often
happened Proximal Humeral Fractures. For our research 42 patients divided into two groups are
analysed: Group 1 with 19 patients, operated via angular-stable locking plate and
polymethylmetacrylate augmentation, and Group 2 with 23 patients, where iliac crest bone graft
has been used. The analyzed data have been collected in the period 2017-2019 in Department of
orthopedics and traumatology in University hospital for active treatment in Burgas.

A method for evaluation the degree of recovery of the patients with Proximal Humeral Fractures
have been proposed. The assessment of the patient* recovery is formed on the basis of a set of



intuitionistic fuzzy estimations (4 ) of real numbers from the set [0, 1] x [0, 1]. These
intuitionistic fuzzy estimations reflect the degree of successful recovery g, or non-successful

recovery v, for each patient. The degree of uncertainty n = 1 — p — v represents such cases wherein
the treatment is not finished or we cannot provide information on the patient.

4. Hristov, 8., Baltov, A., Sotirov, S. Functional Outcome Prediction of Operated Proximal
Humerus Fractures by Means of Artificial Neural Networks. BiolnfoMed 2020. Lecture
Notes in Networks and Systems, vol 374. pp 210-215, 2022, Springer, Cham. 210-2135.
https://doi.org/10.1007/978-3-030-96638-6 23

Pesiome. Ilenrta Ha W3CI€ABAHETO € YPe3 W3KYCTBEHH HEBPOHHM MPEXH Ja C€ MpejBHIIH
byHkunoHanuns pe3synTat oT onepHpaHu NPOKCHMaIHK GpaKTypyH Ha pameHHaTta koct. Jlanuure
ca raka moadpaHM, 4e Ja MOMKEM a CPaBHWUM OYaKBAHHTE PE3yJTaTH C PEajHUTe Pe3yaTaTi,
3aMMCcaHy 110 BpeMe Ha MilaHMpaHy nocieaBaily nperiaeau. [lonyyaBaMe BB3MOKHOCT 1a OLEHHM
HAIEKIHOCTTA HA FOPECTIOMEHATUs METOJ KaTo MOAXOMSIL MHCTPYMEHT B HAllaTa €KeHCBHA
MPAKTHKA U J1a TO aHaIM3MpaMe B JIeTaily, 3a Ja ro noaoopum.

Abstract. The goal of our presentation is to predict functional outcome of operated Proximal
Humeral Fractures by means of Artificial Neural Networks, so that we can compare anticipated
results to real results recorded during scheduled follow-ups. We get the chance to assess above-
mentioned method’s reliability as a proper tool in our daily practice and to analyze it in details in
order to improve it.

5. Hristov, 8., Visscher, L., Winkler. J., Zhelev, D., Ivanov, S., Veselinov, D., Baltov, A.,
Varga, P., Berk, T., Stoffel, K., Kralinger, F., Gueorguiev, B. A Novel Technique for
Treatment of Metaphyseal Voids in Proximal Humerus Fractures in Elderly Patients.
Medicina 2022, 58, 1424. https://doi.org/10.3390/medicina58101424.

Pestome: llpeducmopun u yen: JIe4eHHETO HA MPOKCHMAIHUTE (PAKTYPH HA paMeHHATa
KOCT MpU MALMEHTH B HaTIpe/IHa/1a Bb3PAacT e Mpean3BHKATEICTBO, C IOKAa/1BaHH BUCOKH HUBA Ha
VCIOIKHEHUS, CBBbP3aHH HaH-BeYe ¢ MMIUIAHTA M BKJIIOYBAllA NPOPA3BAHE HA BHHT MM
MPOHUKBAHE MPe3 CTABHATa MOBBPXHOCT ( meHerpaums). Metaduzapuute aedexTi ca 4ecTH npu
OCTEONOPO3HATa KOCT M OTCIabBaT KOHCTPYKLUMATA Ha ocTeocHHTesata. Paspaborena ¢ HoBa
TeXHUKa 3a ayrMeHTanus ¢ nojumetuaMerakpuwiareH (PMMA) kocTeH uMMeHT 3a T€4eHHe Ha
NalMeHTH B HANMpEeaHAla BB3PACT CbC CJIOXKHHU MPOKCHMAIHM (PAaKTYpPH Ha paMeHHaTa KOCT H
MeTadu3HH KyXHHH, TPH KOSTO LMMEHTBT C€ OCTaBs YaCTUYHO J1a CE BTBBP/H 3a 5-7 MUHYTH Clie]
cMecBaHe, 3a /1a Ce [IOCTHTHE CPe/IcH BUCKO3MTET , U clie/] TOBA Ce I10CTaBsA PhYHO B JedeKTa npes
IPaBMAaTHYHUA CTPaHH4YeH mpo3open ¢ odeM or 4-6 mlL Ha nauuent. llenta na ToBa
PETPOCIHEKTHBHO KIMHUYHO NpoyuBaHe Oellle Ja Ce OLUEHM Ta3d TeXHMKA CIPSIMO Te3H ¢
ABTOJI0’KHA KOCTHA ayrMeHTauus u 6e3 ayrmenrauusa. Mamepuanu u memoou: B Topa rnpoyusane
ca oueHeHH pesyatatute ot 120 nauueHTH ¢ TpU- U yeTHpU-PparmMeHnTHH PpakTypn Ha Neer,
pasnpeaeseHd B rpynu OoT 63 cinyyas Oe3 ayrmeHTanus, 28 ¢ ayrMeHTallMs Ha KOCTCH
apronpucaj bk U 29 ¢ ayrmentaums ¢ uumeHdt ( [IMMA). DASH, CS, pesyaratu 3a Ooska u
00XBaT Ha JABMKEHHE OsfXa aHalW3MpaHu Ha 3, 6 u 12 meceua. benie W3BBPLIEH CTATUCTHYECKH
aHanu3 ¢ (aKTopu 3a JieYeHHe W BB3PACTOBU IPYIH, THNOBe (pakTypH Ha Neer U nepumoin Ha
NpocIeAsBaHe, KaKTO H ¢ pa3riiekKIaHe Ha Bh3pacTra KaTo Ko-BapuanTa. Pesvimamu: DASH n
CS ce nogobpsasar ciael IMMEHTHA ayrMEHTaUuus Ha TPHM M LLECT Mecelld B CPaBHEHHE ¢ KOCTHO
npHcaxkaaHe, KOeTO € 3HAYMMO TIPU KOpPHTHpaHe Ha Bb3pacTra Karo ko-sapuanta (p < 0,007).
Burpexu 4e Bp3pacToBaTta rpyna umalile 3Ha4YMTeIeH eEeKT U BbPXY ABaTa pe3yiTaTa ¢ BJOHIeHH
CTOHHOCTH Ha MO-BHCOKA BB3PacCT 3a NauucHTH 0e3 ayrMeHTanus U ¢ apronpHcanbk (p < 0,044),
He Oelie TaKbB CAYYasT ¢ MALUMEHTHTE ¢ LMMeHTHa ayrmeHtauus (p = 0,128). LlumenTtnara
ayrMeHTalHA ACMOHCTPUpa T0OpH KIMHUYHM pe3yaTaTi Ha 12-us mecel cbe cpened DASH or
10,21 u cpenen npoueHt Ha CS ot 84,83% cnipsimo KoHTpajaTepajiHaTa CTpaHa, Karo He ce



pasiuiaBa 3HAYHUTEIAHO MEXKAY TeXHUKHTE (p = 0,372), BbIpekH, ue rpynara ¢ 100aBeH [IAMEHT,
[TPe/ICTaBIsABA 10-Bh3pacTHATA NONYIALHA U € ¢ moBeye 4-pparMeHTHH PpakTypu. Hama snaunmu
HEKeNnaHu eeKTH, CTelHallHo CBbP3aHM C HOBaTa TeXHWKa. Jakmouenus: Tosa npoyusane
OTHCBa [10]podHO HOBA TEXHHKA 3a JieueHHe Ha MeTadu3apHu aedexty ¢ ayrmenTanus ¢ IMMA
LIMMEHT [1PH NALUHEHTH B HallpeHaja Bb3pacT CbC CNOKHU (PpakTypH Ha NPOKCHMAIHATA YaCT Ha
paMeHHaTa KOCT W NPOC/eAIBaHe 10 €/1Ha TOJIMHA, IPH KOSTO UMMEHTHT Ce OCTaBsl YaCTHYHO j1a
Ce BTBLP/IM JI0 NOCTHIaHE CpeeH BHCKO3UTET M cjell TOBa Aa Obae phUHO nocTaBeH B edexta
npe3 TpaBMaTH4YHHA CTpaHMuYeH Mposopel. Pesynarature nokassaT KIMHHYHO EKBHBAJCHTHH
KPaTKOCPOYHH pe3yaTaTH 10 6 Mecelia B CPaBHEHHE ¢ ayIMEeHTalHsi ¢ KOCTEH aBTONPUCAALK WM
0e3 ayrMeHTaLus — BbIIPeKH 4e rpyrnaTa NauueHTH € TI0-Bb3PacTHa M ¢ MO-BUCOK MPOIEHT Ha [10-
TeKKH Monend Ha ¢paktypa. TexHukata msrnekza OeszonacHa 6e3 KOHKPETHO CBBP3aHu
HeKe1anu eekTH U Moxe 1a O6njae nodaBeHa KbM apceHala Ha XMPYpra 3a JIEYeHHE Ha Te3H
TPY/IHH 32 JieueHHe (paKTypH.

Abstract: Background and Objectives: The treatment of proximal humerus fractures in
elderly patients is challenging, with reported high complication rates mostly related to implant
failure involving screw cut-out and penetration. Metaphyseal defects are common in osteoporotic
bone and weaken the osteosynthesis construct. A novel technique for augmentation with
polymethylmethacrylate (PMMA) bone cement was developed for the treatment of patients in
advanced age with complex proximal humerus fractures and metaphyseal voids, whereby the
cement was allowed to partially cure for 5—~7 min after mixing to achieve medium viscosity, and
then it was manually placed into the defect through the traumatic lateral window with a volume of
4-6 mL per patient. The aim of this retrospective clinical study was to assess this technique versus
autologous bone graft augmentation and no augmentation. Materials and Methods: The outcomes
of 120 patients with plated Neer three- and four-part fractures, assigned to groups of 63 cases with
no augmentation, 28 with bone graft augmentation and 29 with cement augmentation, were
assessed in this study. DASH, CS, pain scores and range of motion were analyzed at 3, 6 and 12
months. Statistical analysis was performed with factors for treatment and age groups, Neer fracture
types and follow-up periods, and with the consideration of age as a covariate. Results: DASH and
CS improved following cement augmentation at three and six months compared to bone grafting,
being significant when correcting for age as a covariate (p < 0.007). While the age group had a
significant effect on both these scores with worsened values at a higher age for non-augmented
and grafted patients (p < 0.044), this was not the case for cement augmented patients (p > 0.128).
Cement augmentation demonstrated good clinical results at 12 months with a mean DASH of
10.21 and mean CS percentage of 84.83% versus the contralateral side, not being significantly
different among the techniques (p > 0.372), despite the cement augmented group representing the
older population with more four-part fractures. There were no concerning adverse events
specifically related to the novel technique. Conclusions: This study has detailed a novel technique
for the treatment of metaphyseal defects with PMMA cement augmentation in elderly patients with
complex proximal humerus fractures and follow-up to one year, whereby the cement was allowed
to partially cure to achieve medium viscosity, and then it was manually placed into the defect
through the traumatic lateral window. The results demonstrate clinically equivalent short-term
results to 6 months compared to augmentation with bone graft or no augmentation—despite the
patient group being older and with a higher rate of more severe fracture patterns. The technique
appears to be safe with no specifically related adverse events and can be added in the surgeon’s
armamentarium for the treatment of these difficult to manage fractures.

6. Ivanov, S., Valchanov, P., Hristov, S., Veselinov, D., & Gueorguiev, B. (2022).
Management of Complex Acetabular Fractures by Using 3D Printed Models. Medicina,
58(12), 1854.

Pestome: [Ipecucmopus u yen: Vi3nonssanero Ha 3D npuHTUpanu Moue/n B opTorie/iHsTa
1 TPABMATOJOTHATA JOMPUHACA 3a N0-100po pasdMpaHe Ha MOZENA HA YBPE/IA 10 OTHOWCHHE Ha
XUPYPIrUYCCKUTE TIOXOAM, TEXHUKH 32 PETYKIHs 1 METOH 3a ukcupane Ha dpakrypute. Llenra
Ha TOBA MPOYYBAHE € J1a Ce OlleHN e(eKTUBHOCTTA HAa HOBA TEXHMKA, npuaarama 3D ornevarany
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MOZIEJIN 32 YIECHSIBAHE HA ONTUMAIHOTO NMPEIONEepaTUBHO TUIAHHPAHE HA XMPYPIHUYHOTO JIeYeHHE
Ha clokHW GpakTypu Ha auetabyayma. Mamepuanu u memoou: TlaMEeHTHTE CHC CIOKHH
¢pakTypu Ha auetabynyma 6saxa pasnpeaenenu B Ase rpynu: (1) kousenuuonansa rpyna (n = 12)
1 (2) 3D orneyarana rpyna (n = 10). Y aBere rpynu BKJIIOYBAT yHacTHHIM ¢ (paKTypa Ha 3a/HATA
KOJIoHa nroc (hpakTypa Ha 3aHaTa cTeHa, Hampe4yHa QpakTypa e GpakTypa Ha 3aHaTa cTeHa
win (pakTypa Ha ABeTe KOJNIOHM Ha auetadynyma. HaGopure ot nannm or CT ckanupaue Gsixa
cerMenTHpanu W npeobpasysanu B STL dopmar, ¢ otaenenn kocti U pparmentu 3a 3D nevar B
pasiMuni 1serose. CpaBHEHHMETO MEXIY JBeTe rpynH Oelre M3BBLPLUCHO TO OTHOLUCHHE Ha
KAYeCTBOTO HAa HaAMECTBaHETO Ha dpakTtypara (706po: paBHO Ha MM [O-MAAKO OT 2 mm
pasMEeCTBaHE M 3aJ0BOJIMTEIHO: [O-rOIAMO OT 2 mm H3MecTBaHe), (YHKIMOHAIHA OLEHKa,
OnepaTHBHO BpeMe, 3aryba Ha KpbB H Opoil MHTpaonepaTUBHH PEHTICHOBM JIbYM. Pesyvaimamu:
Perucrpupano e 3HaYMTe/IHO HaMasBaHE HA ONEPaTUBHOTO Bpeme, kpbBo3zarybara v Opos Ha
MHTpaolepaTUBHUTE PEHTreHOBW nbuu B 3D npuHTHpanarta rpyna B CpaBHeHHE C
koHseHroHanHara (p <0,01), karo 80% oT nanmeHTHTE B MHpBaTa UMAT A00pa PENO3MLIMS Ha
dpaxktypure 1 20% umar 3a70BONMTENHA TakaBa. 3a pasnuka or 1oBa, 50% OT naluMeHTHTE B
KOHBEHLIHOHAJTHATa rpyna ca umanu go0pa penosuims u S0% ca MManm 3a10BOJIMTEIHA TaKaBa.
DYyHKUMOHAIHUAT pe3yaTaTr npu |8-meceuHo npocieassaHe € 1mo-100bp 3a naumeHture B 3D
NpUHTHpaHaTa rpyna. 3axkmovenus: Texnukata 3a 3D mpHHTHpaHe MoOXke Ja ce CuuTa 3a
BHcOKOedeKTHBEH M crieLn(pHYeH 3a MAIMEHTa MOAXOM 3a JICYCHHE HA CIO0XKHH (PPaKTypH Ha
atletabynyma, KaTo noMara 3a Bb3CTaHOBSIBAaHE HAa MHAMBHIYaIHATAa AHATOMHS HA NAllHEHTa clie/l
orepanus.

Abstract: Background and Objectives: Using 3D printed models in orthopaedics and
traumatology contributes to a better understanding of injury patterns regarding surgical
approaches, reduction techniques, and fracture fixation methods. The aim of this study is to
evaluate the effectiveness of a novel technique implementing 3D printed models to facilitate the
optimal preoperative planning of the surgical treatment of complex acetabular fractures. Materials
and Methods: Patients with complex acetabular fractures were assigned to two groups: (1)
conventional group (n = 12) and (2) 3D printed group (n = 10). Both groups included participants
with either a posterior column plus posterior wall fracture, a transverse plus posterior wall fracture,
or a both-column acetabular fracture. Datasets from CT scanning were segmented and converted
to STL format, with separated bones and fragments for 3D printing in different colors. Comparison
between the two groups was performed in terms of quality of fracture reduction (good: equal to,
or less than 2 mm displacement, and fair: larger than 2 mm displacement), functional assessment,
operative time, blood loss, and number of intraoperative x-rays. Results: A significant decreasc in
operative time, blood loss, and number of intraoperative x-rays was registered in the 3D printed
group versus the conventional one (p < 0.01), with 80% of the patients in the former having good
fracture reduction and 20% having fair reduction. In contrast, 50% of the patients in the
conventional group had good reduction and 50% had fair reduction. The functional score at 18-
month follow-up was better for patients in the 3D printed group. Conclusions: The 3D printing
technique can be considered a highly efficient and patient-specific approach for management of
complex acetabular fractures, helping to restore patientOs individual anatomy after surgery.

7. Zhelev, D., Hristov, S., Zderic, 1., Ivanov, S., Visscher, L., Baltov, A., Ribagin S., Stoffel
K., Kralinger F., Winkler J., R. Richards G., Varga P., Gueorguiev, B. (2023). Treatment
of Metaphyseal Defects in Plated Proximal Humerus Fractures with a New Augmentation
Technique—A Biomechanical Cadaveric Study. Medicina, 59(9), 1604, 12 pages.
Pestome: [Ipeoucmopus u yen: Hecrabunnute ¢pakTypH Ha NpOKCHMMaliHa 4acT Ha
pamennata koct (IMDX) ¢ wmerapusapuu nedekTH, OTcradBamM KOHCTPYKIHMATa HA
OCTEOCHHTE3aTa, ca MpeJIM3BHKATENICTBO 3a JiedeHue. Hackopo B kiMHWuYHATa npakTtuka Ocuie
BLBE/ICHA HOBA TEXHHKA 3a ayrMCHTAlLlMS HA OCTEOCHHTE3aTa ¢ Mjaka Ha KommiaekcHn OIIX ¢
metaduszapen aedexr. ToBa OnOMeXaHMUYHO H3CIENIBAHE HMMAIUE 3a €T Jia aHaiusupa
CTabMITHOCTTA [IPH MPUIArAHETO HA Ta3H TeXHUKA NpH 1J1aKoBa octeocuHTe3a Ha PIIX cpasHeno
¢ ocTeocHHTe3a Oe3 ayrMenTanus. Mamepuanu u memoou: Tpu-pparmenraa necrabunna GIIX
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( AO/OTA 11-Bl.1) ¢ metaduzapen nedekt e MogeaHpaHa B LIECTHAAECET CIBOCHH YOBCILKH
TPYIIHH PAMEHHHM KOCTH (CpelHa Bb3pacT Ha JAoHopa 76 roAMHH, auanaszoH 66-92 roaunu),
pasnpeaeneHd Mo JABOMKM B JIB€ IpynH C MeTaqHa ocrteocHHTesa cbe 3I1 ¢ uaenrnwuna
KOH(Urypaius Ha UMIUIaHTa. B eqHa OT rpynuTe WeCT MUIHIANTPA [OJMMETHIMETAKpHIATEH
KOCTCH LIMMEHT ChC CPEAEH BHCKO3HUTET (CEAEM MHHYTH CJIe/l CMECBAHE) Ce [OCTABs PhUHO Npe3
CTpPaHWYHMS [1pO30pell B JAeeKkTa HA riaBaTa Ha paMeHHAaTa KOCT CIieJl aHaTOMHYHATA My
penosuuMs KbM auadusata v Mpeay aHaTOMUYHATa PeNo3HIHs Ha rojeMus TyOepkyn. Benukn
Moaenn  Osfxa TectBaHM OMOMEXaHMYHO npH 25° amuyKuMsl, NPHIAraik{d MPOrpecHBHO
HAPACTBAI0 UMKIMYHO HatoBapBaHe npu 2 Hz 1o nocrdrane Ha pasmecTsane.
MureppparmenTapHuTe [ABHKEHHA ce Ha0/1I0faBaT 4pes MPOCTENsBAHC HA JIBUKEHHETO M
peHTreHoBO HM3o0paxenue. Peszynmamu: IlbpBoHaYanHaTa CTa0MIHOCT He Ce pasivyasa
3HAYMTEHO Mexay rpynure, p = 0,467. Bapycnara aedopManus Ha ¢parMeHTa Ha riasaTta Ha
PaMEHHATA KOCT, M3MECTBAHETO Ha (hpakTypara B MeAMAIHHs aCMEKT Ha IJ1aBara Ha pameHHaTa
KOCT W MMIpaluUaTa ¥ MPOPA3BAHETO HAa MPOKCMMAIHHWS BHHT €a 3HAYMTEIHO [10-MajJgku B
ayrMenTtupanara rpyna caea 2000, 4000, 6000, 8000 u 10 000 uuksna, p < 0,019. [ukmure o 5°
BapycHa Jedopmaiis Ha pparMeHTa Ha I71aBaTa Ha paMEHHATa KOCT - ONPEAEC/ICH KATO KIHHUYHO
3HAYMM KPHTEPHH 3a HEyCNEX - W HATOBapBAaHETO 3a MOCTHraHE HA Pa3naj ca 3HAYMTEIHO Mo-
BHCOKH B ayrmeHTHpasata rpyna, p = 0,018. 3axmouenus: OT OnomexaHuuHa rieaHa Touka,
ayrMEHTaLMATa ¢ MOJIMMETHIMETAKPUIATEH KOCTEH LIMMEHT, MOCTaBeH B MeTadu3apHus aedext
Ha IJaBaTa Ha pameHHaTta kocT npu Hectabuauu PIIX ¢ octeocunTesa cve 3I1, 3HaUUTETHO
nogodpsaBa CcTadMAHOCTTA HAa (UKCAIMs M MOXKE N3 HaMalu PUCKa OT MOCTONCpPaTHBHU
YCIIOKHEHUS.

Abstract: Background and Objectives: Unstable proximal humerus fractures (PHFs) with
metaphyseal defects—weakening the osteosynthesis construct—are challenging to treat. A new
augmentation technique of plated complex PHFs with metaphyseal defects was recently
introduced in the clinical practice. This biomechanical study aimed to analyze the stability of
plated unstable PHFs augmented via implementation of this technique versus no augmentation.
Materials and Methods: Three-part AO/OTA 11-B1.1 unstable PHFs with metaphyseal defects
were created in sixteen paired human cadaveric humeri (average donor age 76 years, range 66-92
years), pairwise assigned to two groups for locked plate fixation with identical implant
configuration. In one of the groups, six-milliliter polymethylmethacrylate bone cement with
medium viscosity (seven minutes afler mixing) was placed manually through the lateral window
in the defect of the humerus head after its anatomical reduction to the shaft and prior to the
anatomical reduction of the greater tuberosity fragment. All specimens were (ested
biomechanically in a 25° adduction, applying progressively increasing cyclic loading at 2 Hz until
failure. Interfragmentary movements were monitored by motion tracking and X-ray imaging.
Results: Initial stiffness was not significantly different between the groups, p = 0.467. Varus
deformation of the humerus head fragment, fracture displacement at the medial humerus head
aspect, and proximal screw migration and cut-out were significantly smaller in the augmented
group after 2000, 4000, 6000, 8000 and 10,000 cycles, p < 0.019. Cycles to 5° varus deformation
of the humerus head fragment—set as a clinically relevant failure criterion—and failure load were
significantly higher in the augmented group, p = 0.018. Conclusions: From a biomechanical
standpoint, augmentation with polymethylmethacrylate bone cement placed in the metaphyseal
humerus head defect of plated unstable PHFs considerably enhances fixation stability and can
reduce the risk of postoperative complications.

8. Sotirov, S.. Kostadinov, T., Hristov, S. (2023). An Intuitionistic Fuzzy Estimation Approach

on a Magnetic Resonance Imaging. In: Sotirov, S., Pencheva, T.. Kacprzyk, J., Atanassov,

K.T., Sotirova, E., Ribagin, S. (eds) Recent Contributions to Bioinformatics and

Biomedical Sciences and Engineering. BiolnfoMed 2022. Lecture Notes in Networks and
Systems, vol 658. Springer, Cham. 47-52, https://doi.org/10.1007/978-3-031-31069-0 6

Pesiome: B m3cnenBaHeTo € MpeACTaBeH HOB MOAXOJ 33 OLEHKA Ha HM300pakeHHETO,

M3TTOI3BAIL pa3mMuTa Joruka. LlenTa e aa ce paspaboTH anropuThM 3a OLECHKA HA KAYECTBOTO Ha

9



ToMorpagekuTe  W300pakeHMsi 4Ype3 WM3MepBaHe Ha HHBOTO HA HEONpPEAeIeHOCT Ha
u3oOpaxenunero. B craTuaTa ce npeacrtaBs MoaxXon, WeNsil 3a Ja ce MOJ0OPH KayecTBOTO Ha
TOMOTPadCKOTO H300pakeHHEe Ha KOCTMTE M MO TO3M HAYWH /@ Ce OUEHH [10Jy4eHOTO
H300pazenue, 0codeHo B CTyqail Ha QpaKTypa HIM aHOMaIHs, Oe3 /1a ce KOMIpOMeTHpa. 3a ja ce
BepU(ULMPA MOIX0/1a € NPOBEEH eKCIIEPUMEHT BBPXY pealHH TOMOIpah ek H300pakeHus.

Abstract: This work addresses a novel approach of image estimation using fuzzy logic. The
research aims to devise a technique for estimating the quality of tomographic images by measuring
the level of uncertainty on an image of interest. This approach can be applied in order to improve
the quality of a tomographic image of human bones and thus improve the resulted image,
especially in case of fracture or anomaly without compromising it. In order to verify the approach,
an experiment on real tomographic images has been carried out.

9. Ribagin, S., Grozeva, A., Hristov, S. (2023). Generalized Net Model of Rehabilitation
Algorithm for Patients with Proximal Humeral Fracture Afier Surgical Treatment. In:
Sotirov, S., Pencheva, T., Kacprzyk, J., Atanassov, K.T., Sotirova, E., Ribagin, S. (eds)
Recent Contributions to Bioinformatics and Biomedical Sciences and Engineering.
BiolnfoMed 2022. Lecture Notes in Networks and Systems, vol 658. Springer, Cham. 225
235, https://doi.org/10.1007/978-3-031-31069-0_22

Pestome: Lleinra Ha H3CaeABAHETO € /1a IPEACTABU MPUMEP 32 IPUIIOKEHNE Ha 00001IeHHTe
MpexH B pexabWIMTanmaTa 4 B OPTONENSITA ¥ TPaBMATOJIOrMATa. MOACTBT OIMCBA BH3MOKEH
AFOPUTBM HA NPOTOKON 3a pexadMIMTAaUHOHHO Je4YeHHWe Ha NauueHTH ¢ ¢pakTtypa Ha
MPOKCHMMaJIHaTa PpaMEHHa KOCT, a PAa3IMYHUTE MPEXOAH B MOJENa IpeACTaBIsiBaT CLOTBETHO
pa3HYHHUTE YaCTH Ha pexabuauTauMoHHUA npoiec. [IpeiokeHusT 0000IIEHOMPEKOBU MOIEN
MOE 1a Ob/ie BHEJPEH B CHCTEMH 3a MOAMOMAaraHe Ha B3eMaHETO Ha pelleHus, mathopmu 3a
Tene-pexabuanTanms, ONTHMU3MpPaHe Ha (U3HOTEPaneBTHYHMTE NPOTOKOIM 3a pexaduiauraLus
Ha [IPOKCHMATHH (paKTypH Ha paMEHHATa KOCT Bb3 OCHOBA HA HACTOSLLUMUTE ,,J00PH NPAaKTHKH™ U
no-/100pyu CTpaTEeruy 3a pexabHInTaLus.

Abstract: The purpose of the present paper is to present an example of Generalized Nets
application in orthopedics and traumatology rehabilitation. The model describes a possible
algorithm protocol for rehabilitation treatment of patients with fracture of the proximal humerus
and the different transitions of the model are representing respectively the different parts of the
rehabilitation process. The proposed model can be implemented in the decision making support
systems, telerehabilitation platforms, optimization of the physiotherapy protocols for proximal
humeral fractures rehabilitation based on current ‘good practices’ and better rehabilitation
strategies.

10. Cm. Xpucmos, /. Kenes, Bucokoenepeuiina ¢hpakmypa Ha oucmania noobedpuya
6CICOCMEUE Ha BUCOUUHNG Mpasema npu Oeya - Kaunuden cayydau, Cnewna meouyuna,
25(3), 2022. 126-133.

Pesome: BHcouMHHMTE MHUM/JACHTH NMPU JIella CE XapaKTEPU3UPaT ¢ BHCOKO-€HEPTHITHO
yBpE€XKJ/IaHE Ha JIOJIHUTE KPaHHULH, KOETO YECTO BOOM 10 (pakTypn B 00JaCTTa HA AMCTAlIHATA
noadeapuiia CbC CBITBTCTBAllla MEKOTbKAHHA YBpena. AHATOMHMYHUTE M (DU3HOIOTHUHKTE
0cOOCHOCTH MpPH TMOAPACTBAILMTE M HE3aBBPIICHUAT KOCTEH pacTeX HW3HCKBAT pasjivyuen
XHPYPrHYEH MOAX0/L B CPABHEHHE C TO3W NpH Bb3pacTHHUTE. [IpeacTaBeHHsIT KIMHWUEH cayyail e
Ha 12-roaMmHo MOMuUYe, TIOCTpaJalio NPYU BUCOYHHHA TPaBMa ChC 3aKpUTa ocTeoenndu3noimia
Ha sisBa pudyna u THOMS U MoaUpparMeHTHa MeTau3zapHa KOMYHHUKALKS, KAKTO U CHITHTCTBALLA
(hpakTypa Ha nymOasieH npernuieH 6e3 HeBpOJOIMYHa CHMNTOMaTHKa. B yci10Bus Ha cnemHoct 6e
[IOCTUIHATA PETO3ULIMs U cTa0H/IHA BUHTORA (PUKCcaLus HAa PPAKTypUTE € MOCICABALLO [10CTABAHE
Ha BBHIUCH (PMKCATOP 32 OTOPEMEHSBAHE HA MEKHTE ThKaHM Ha pactexHara ¢asa. Cvsarame, ye
KOMOMHANMATA OT cTa0M/1HA OCTEOCHHTE3a H W3I10J13BaHe HA OTOpeMeHABallMsi ePEKT Ha BLHITHUA
(dbukcaTop B yCIOBHATA HA CMCUIHOCT BOAW 10 A00pH (PyHKUMOHAJIHM Pe3yATaTH U Manbk Opoi
MOCTONEPATHBHH YCIOKHCHHS.
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Abstract: Altitude accidents in children are characterized by high-energy injury to the lower
extremities, often resulting in fractures of the distal tibial area with concomitant soft tissue damage.
The anatomic and physiologic features of adolescents and incomplete bone growth require a
different surgical approach compared to the one preferred in adults. We report a case of a 12-year-
old girl who suffered an altitude trauma with closed osteoepiphysiolysis of the left fibula and tibia
and polyfragmented metaphyseal communication, as well as a concomitant lumbar spine fracture
without neurological symptoms. In an emergency setting, repositioning and stable screw fixation
of the fractures were achieved with subsequent placement of external fixator to relieve soft tissue
tension and distal physis. In conclusion, we suggest that the combination of stable osteosynthesis
and the use of the tension-reducing effect of the external fixator in emergency leads to good
functional outcomes and low rates of postoperative complications.

11. Xpucmos Cm. Pavenno endonpome3supane — mendenyuu u coocmeen onum, Black Sea
Journal of Medicine and Public Health, ISSN: 2738-8654, Vol. 3, 2022, 119-127.
Pestome: TpaauuMoHHO, aHATOMMYHATA TOTAJIHA PaMEHHA apTPOILIACTHKA Ce M3I10JI3Ba 3a
KpAaMHW  CTEMNEHM Ha OCTEOAPTPHUT W MHTAKTEH pOTATOpeH MaHwoH. PamenHara
XEeMHUAPTPOIIACTHKA € Ouna n30op Ha JICUCHHE NIPH MAUMEHTH 0€3 HHTAKTEeH POTATOPEH MAHIIOH
WM apTpomnaTHs cJie/l YBPEICH TakbB KaTO OCUTypsiBa HenpeackasyeMa peayKuus Ha 6osikara 1
ChMHHMTEIHO monoOpeHue Ha odema Ha ABHXKeHHMe W QyHKuusTa. bposar Ha pamenHuTe
CHIONPOTE3d NpOAbJIKaBAa /a HApAacTBa Ha roAMiuHa 0a3za, KaKTo CBLOTBETHO M OpoAT Ha
PEBH3HOHHWTE NPOLICAYPH, CBBP3aHH C TAX. Pe3ylTaThT OT peBU3HOHHUTE PaMEHHH HHTEPBEHLIMH
MO’Ke 1a ce OTPasH KakTo Ha M300pa Ha MbPBUYHA EHOMPOTE3ad, TaKa M HA MOMEHTA Ha camara
uHTepBeHims. M3uckBanuaTa 3a paMeHHAa apTPOMJACTHKA NpOAbjkKaBaT jJa C€ yBesJnyapar
[OpaIH pasiiMPEHUTE HHAHKAIMH U TEXHUYECKUTE MHOBaIIMH. CTapeeHeTO Ha HACEJICHHETO CHLI0
cromara 3a yBennyeHus Opol paMeHHH €HJONPOTE3H roiMiiHo. [IspBOHaYanHoO npeacTaBeHa ot
Grammont et al. npe3 1987 ronuua oObpHaTaTa ToTanHa pamenna enjonporesa (OPE) e uensana
JCYCHHE HA apTponaTusTa Cilej yBpeda Ha poTtaropHus MaHwoH. Caen oa00peHHeTo OT
Arenumara no xpauu u nekapcrda B CAILl npe3 2004 , 6posit Ha npunoxenure OPE roauuino
HapacTsa 3HauntenHo. Cnopea Kim et al. npes 2007 8 CAILL ca 6uinm ussbpiuenu okoao 10 000
OPE, koeto ¢ 0K0JO [1eT MbTH noBede B cpaBHeHue ¢ 2004. Llenta Ha ToBa npoydysaHe ¢ Ja
aHanu3upa TEHJAEHIIHMTE B TO3M TUIN XHPYPrus M Aa CPaBHHU HALNIMAT JOCErauicH OMUT C
JUTEPaTYPHUTE TaHHH.

Abstract: Traditionally, anatomical total shoulder arthroplasty has been used to treat the
shoulder joint with end-stage glenohumeral osteoarthritis and an intact rotator cuff. Shoulder
hemiarthroplasty was choice of treatment for patients without a rotator cuff or with rotator cuff
tear arthropathy, assuring unpredictable pain relief and questionable improvement in range of
motion or function. The number of shoulder replacements performed each year continues to
increase, and the need for revision replacements has grown accordingly. The outcome of a revision
shoulder procedures may influence which primary prosthesis is selected and the appropriate timing
of primary arthroplasty. The demand for shoulder replacements continues to rise last decades
according to broaden indications for the surgery and technical innovation. Aging population
contribute to an increase in the number of replacements performed each year. Innitially, the reverse
total shoulder arthroplasty (RTSA) has been introduced in 1987 by Grammont et al. with purpose
to treat rotator cuff tear arthropathy. Since US FDA (Food and Drug Administration) approval in
2004 the number of RTSAs performed annually increased dramatically. According to Kim et al.
in 2007 in the USA approximately 10 000 RTSAs were performed, which is a fivefold increase
over 2004. The goal of our study is to analyze tendency of this surgical procedure and to compare
our arthroplasty trends to the literature data.
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12. Xpucmoe Cm. 3asucumocm MedNcOy YCIOMCHCHUSE U pe-onepayuu npu JaedeHue Ha
paxmypu na npoxcumanen xymepyc ¢ aH2yIAmopHo CMAOUIHA 3aKI0Y6aua nidaka,
Vnpaenenue u obpazosanue, Tom 19 (1) 2023, 224-231.

Pestome: llenta Ha u3cnenBaHeTo € Ja ce OMpPEASNAT HAM-YECTUTE YCTOKHEHHS NpH
NanueHTH ¢ NPoKcHManHu ¢pakTypu Ha pamennara koct (PHF), onepupaunu ¢ wrioso crabuiina
naactuaa (ASP) u Bpb3KkaTa UM C NOC/IeABALIM HETUTAHUPAHH UHTEPBEHUMH (pe-onepauun). 3a
nepuona ot 2016 r. go 2020 r. ¢ ASP ca onepupanu 114 cnyuyas na I'TIX, ot kouto 64 Oe3
ayrmentauus. Cpennara Bb3pacT Ha mnanueHture € 67 roamuu (22-87), nepuoasT Ha
npocieaasane ¢ mexay 12 u 42 mecena. [launenTure ca oueHenu KauHu4HoO (Tect Ha Constant-
Murley, DASH pesynrtat) u peHTreHon0rnyHo (aBe npoekuuu). B nepuona Ha npocrensBase B
41 cayyas (36%) ca HacTHNUIM ycaokHeHHA. Cpesl YCI0KHEHHATA, CBbP3aHN ¢ UMILIAHTA, Haii-
YECTO CpelaHuTe ca Te3W, BKmouyBald BuHTOBE (14%) M cybakpomuanen KoH(GIMKT (
AMIMIKMBHT) (7%). YcnoxkHeHUsTa, HECBBP3aHM C HMIUIAHTa, BKAo4Bat 7,9% 3arybda Ha
penosuiys, aBackynapua nexposa (ABH) (7%), anxesusen kancyiaut (7%), nadexuus (1,8%).
YeTaHOBEHHAT NPOLICHT Ha MOBTOPHU onepatuy (6,1%) KoHTpacTHpa ¢ yCTaHOBEHHS MPOLICHT Ha
yenoxHenns. CyOekTHBHATa OLICHKa Ha MALMEHTUTE M0 OTHOLICHUE Ha CNe/IONEPATHBHOTO UM
CHCTOAHME, KAKTO M M3HCKBAHUATA, 00YCIOBEHH OT TAXHATa BB3PacT, BOASAT B MOBEYETO Cly4aH
0 u300p Ha Apyra MHTEPBEHIMS, BbIPEKH KIHHHYHWUTE M PEHTTCHOJOTHYHM HAXOAKH [PH
PErMCTPUPAHU YCIIOKHEHHS.

Abstract: The aim of the study was to determine the most common complications in patients
with proximal humerus fractures (PHF) operated with an angularly stable plate (ASP) and their
relationship with subsequent unplanned interventions (re-operations). For the period from 2016 to
2020, 114 cases of FPH were operated with ASP, of which 64 without augmentation. The average
age of the patients was 67 years (22-87), the follow-up period was between 12 and 42 months.
Patients were evaluated clinically (Constant-Murley Score, DASH score) and radiologically (two
projections). Complications occurred in 41 cases (36%) during the follow-up period. Among
implant-related complications, the most common were those involving screws (14%) and
subacromial impingement (7%). Complications not related to the implant included 7.9% loss of
reposition, AVN (7%), adhesive capsulitis (7%), infection (1.8%). The established rate of
reoperations (6.1%) contrasts with the established rates of complications. The subjective
evaluation of the patients in relation to their post-operative condition, as well as the requirements
determined by their age, lead in most cases to the choice of another intervention, despite the
clinical and radiological findings in registered complications.

13. Hristov, St. Early results with the Delta Xtend shoulder arthroplasty as primary treatment
or proximal humerus reoperation. JBOTA — Vol.60/1-2023, 15-26.

Pesiome: O6paTtHara ToTa/Ha apTporuiacTika Ha pamoto (RTSA) ce e yrBbpaMna Karo
CTaHJapT 3a JieyeHue Ha aptponarus Ha portatopHus madumion (RCA). IlocreneHno aenst my
HApacTBa CMPSAMO BCUYKH M3IOJI3BAHH PAMEHHH APTPOIJIACTHKH IPEAMMHO [PH KOMIUICKCHH
npoxcumanHu (pakTypu Ha pamerHara koct (PHFx).

Memoo: Ot noemspu 2019 r. no nexemepu 2021 r. 39 namueHTH Ha cpeaHa Bb3pact 72,8
roaunmn Osxa onepupany ype3 RTSA Delta Xtend or eauH Xxupypr B Hamiata KJauHHKA. 32 OT TAX
ca npocnae/cku 3a nepuoa ot 12 + 30 meceua. [Ipu nmocronepaTHBHU MocenieHnd GyHKUUATA H
Donkara Osxa onleHeHn ¢ nomolTa Ha pesynrtara Ha Constant-Murley (CMS), pesynrata DASH
M 3anucanus oOxpaT Ha aBwkeHue (ROM). HuBoto Ha yamoBiaeTBopeHHe Oeiie OLECHEHO ¢
noMOLLTa Ha BU3yaiHa aHasorosa ckana (VAS).

Pezyamamu: Cpeanusit CMS, peructpupai npH MOCIACAHOTO Moceuienne € 82,6, a
otnocutenusaT 90,8%. [locturuara npeana eneBauust 145,9° u crpannuna enesauus 136,6°.
YcTanoBeHa € 3HAYWTENHO TIO-HUCKA CpelHa CTOWHOCT Ha BbHIIHAra potauus (39.87) B
cpaBHeHue ¢ BbTpemHara (50,6°).

Jaxaouenue: ToBa npoyuBaHe MOTBbPXKAABA TE3H, OTTMCAHHM OT APYTH aBTOPH, obemapaiiiu
panHu pesyiatatd ¢ Delta Xtend RTSA. HeobxoaumMo e no-npoAb/IKHTEIHO MPOCICIABAHE ¢
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Orjle]l OLISHKA HAa AWHAMHMKAaTa HA PErHCTPUPAHHTE Pe3Y/ITaTH, BE3MOXHH KbCHH YCIOKHEHNA U
PEBH3MOHHH UHTEPBEHLHH.

Abstract: Reverse total shoulder arthroplasty (RTSA) has established itself as the standard
of care for the treatment of rotator cuff arthropathy (RCA). Gradually, its share increased in
relation to all used shoulder arthroplasties mainly in cases of complex proximal humeral fractures
(PHFXx).

Method: From November 2019 to December 2021, 39 patients at mean age of 72.8 years
were operated via RTSA Delta Xtend by one surgeon in our clinic. 32 of them were followed for
a period between 12 + 30 months. At postoperative visits, function and pain were assessed using
the Constant-Murley score (CMS), DASH score and recorded range of motion (ROM). Level of
satisfaction was assessed using the visual analogue scale (VAS).

Results: The mean CMS recorded at the last visit was 82.6, and the relative one 90.8%. The
achieved anterior elevation 145.9° and lateral elevation 136.6°. A significantly lower mean value
of external rotation (39.8°) was found com-pared to the inner one (50.6°).

Conclusion: This study confirms those described by other authors promising early results
with Delta Xtend RTSA. Longer follow-up is needed with a view to assessment of the dynamics
of registered results, possible late complications and revision interventions.

29.09.2023 r. [Toanwuc:....

(rn.ac. a-p Crosi JKenaskos Xpuctos, 1)
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