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CHANGES IN OXYGEN CONSUMPTION OF MALE AND FEMALE
RATS TREATED WITH COMBINED HIGH-FAT-CARBOHYDRATE
DIET AND SUBMAXIMAL TRAINING
Petar Hrischev', Katerina Georgieva', Penka Angelova'
1Department of Physiology, Faculty of Medicine,
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ABSTRACT

Key factors for the increased rate of obesity and metabolic syndrome (MetS) are the
irrational diet and reduced physical activity. There is no unambiguous answer to the
question how diet influences physical fitness of Wistar dietary-manipulated rats and, in
particular, their aerobic working capacity. The aim of the study was to investigate the effects
of combined high-fat-carbohydrate diet (HFCD) and submaximal training on the oxygen
consumption of female and male rats. Equal number of female and male Wistar rats were
used in the experiment, divided into 6 groups (n = 8) - female (FC) and male (MC) control,
female (FD) and male (MD) dietary-manipulated, female (FDT) and male (MDT) trained
dietary-manipulated. For a period of 16 weeks, the rats from the control groups received
standard rat chew, those from the dietary-manipulated groups were subjected to a high-fat-
carbohydrate diet, and FDT and MDT, besides the hypercaloric diet, underwent a
submaximal workout. At the end of the experiment, the dietary regimen and gender had a
significant effect on VO2max, with dietary-manipulated animals having lower values of
maximum oxygen consumption compared to the controls (P<0.05), and female rats had
higher values than males (P <0.05). No significant effect of submaximal training (P>0.05) and
gender (P>0.05) were found. Consumption of high-fat-carbohydrate food leads to worsening
of aerobic power assessed by decreasing VO:zmax in both genders, with a more pronounced
negative effect in male rats. Applied, simultaneously with the HFCD, the 16-week
submaximal workout can not counteract the negative effect of diet in both genders.

KEY WORDS: Wistar rats, High-Fat-Carbohydrate diet, Submaximal training, Metabolic
syndrome

YBOJ

HepaHI/IOHaJ'IHI/IﬂT XPaHUTECIICH PEKUM W HaMaJlCHaTa (bI/I3I/I‘IeCKa AKTUBHOCT Ca OCHOBHH
(akTopu 3a HapacTBaHE HAa 4YECTOTATa HA CBPBXTEINIOTO, 3aTIBCTIBAHETO M METa0OIUTHHUS
curapom (MerC) (Hamilton et al., 2007; Owen et al., 2010). JIoOpe u3BeCTHO €, Ye TPEHUPOBKATa
32 M3APBRKIMBOCT TNPEIU3BHKBA pEaWila AJaNTAl[MOHHH TMPOMEHH B CKEJIETHUTE MYCKYJIH
(I'eopruesa u cwvTp., 2003a) 1 MeTabonuTHUTE Tpoliecu B opranusma (I'eopruesa u cwTp., 2003b),
KOUTO BOMST [0 TOBHIIABaHE HA aepoOHHS pabOTeH KamaluTeT, MpPEeleHeH upe3 aepoOHata
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paboTtococoOHOCT U aepoOHaTa Mol (MaKCUManHaTa KUciIopoaHa koHcyManus, VOamax) (Basset
and Howley, 2000; Georgieva & Boyadjiev, 2004). YcTaHOBEHO €, Ye BUCOKOJHIIUIHATA AUCTA B
KOMOMHaIUs ChC CyOMakcMMallHa TPEHUPOBKA B IMPOJBIDKEHWE Ha 8 CEIMHUIM TIPU MBXKKU
IbxoBe 0T mopojara Long-Evans monoOpsBa cyOMakcuMmanmHata U3IbPKIUBOCT U VOomax
(Boyadjiev N., 1996). [lanaute 3a edexr Ha TpeHHpoBKara BbpXy MerC ca OCKBIHM U ca
MIPOBEJICHH NPEIUMHO ciesl Beue nHayuupan MerC, NpeanMHO BbPXY MBKKH OIUTHH YKUBOTHH.
HsiMa eHO3Ha4eH OTroBOp Ha BBIPOCA Kak JUETaTa MOBJINABA (pU3nUecKkara padoToCIOCOOHOCT U
B YacTHOCT aepoOHHsS pabOTeH KamamuTeT NMpH JHETHYHO-MAaHHUITYJIHPaHU IUTBXOBE OT IOpOAa
Wistar. J/Io MOMeHTa He cMe OTKPHIJIM JAaHHH 3a eeKTa Ha cyOMakcHManHaTa TPEHHPOBKA BBPXY
Pa3BUTHETO Ha TIPOMEHU B aepoOHATa MOII HA MBKKH M JKEHCKHU IUTbXOBE MPH MHIYIMPAHETO Ha
MertC.

HEJ

llenta Ha wm3cnenBaHero Oe Jjga ce mpocieasT edexTuTe Ha KOMOMHHMpaHarta
BUCOKONHMIHHA-BICcOKoBbIIIexuapaTHa (BJIBB) nuera m cyOmakcuManHata TPEHUPOBKA BBPXY
KUCJIOpogHaTa KOHCyMaluAa Ha )KEHCKU U MBXKU ITJIHXOBE.

MATEPHUAJ 1 METOIHU

B excnepumeHTa Osixa M3MOJI3BaHU €IHAKBB OpOW JKEHCKM M MBKKH IUTBXOBE, MOpoJa
Wistar, ¢ HayanHa TenecHa maca 160-180 g. ExcriepumenTsT Oemie ogobpen ot Komucusita no
€TUYHO OTHOIICHHE KbM JXMBOTHMTE Ha bbarapckara areHums mo Oe3omacHocT Ha xpaHute (Ne
119 or 18.06.2015 1.). Thit KaTo OATaHETO HA TPEOMMWI € YMEHHE, KOETO TpsiOBa /1a ce yCBOH, B
TIPEe/IBAPUTEIHMS €Tall Ha eKCIIEPUMEHTa BCHUKH TUTBXOBE 0s1Xa TPEHUPAH! Ha TPEIMMII 32 MAJIKU
omutHH kuBOTHH EXER-3R-Treadmill (Columbus Instruments, Columbus, OH, USA) csc
CKOpPOCT 25 m'min’!, mpu HaKJIOH Ha JeHTaTa 5° 0 5 Min JHEBHO, 3 JHM CEAMUYHO 3a 2 CEAMUIIHM.
Ta3u npoabIKUTENTHOCT HAa HATOBAapBAHETO HE BOAM JIO aJANTAllMOHHU NPOMEHH, HO NO3BOJISIBA
KUBOTHUTE J]a ce 00yd4aT Ja Osrar Ha TpeAMMI U Ja ce u30epaT caMo Te3H, KOMTO MpaBsT TOBa
yenentao (Lambert and Noakes, 1989, I'eopruesa, 2003). Oxoso 15% OT mIbXxoBeTe OTKa3axa Ja
OsiraT Ha TpeaMuUIIa, HE3aBUCUMO OT TIpolieca Ha 0Oy4YeHHe U B Kpas Ha MMOJATOTBUTEIHUS EPUOA
0s1xa OTCTpaHeHM OT npoy4BaHeTo. OcTaHANINTE ONUTHH )KUBOTHH 051Xa pa3/ieieHn Ha LIECT TPYITH
(n=8) - xencka (FC) u mwxka (MC) xonrpoina, xeHcka (FD) m mpxka (MD) muernuno-
Mmanumynupana, xeHcka (FDT) um wmwexka (MDT) tpeHupama aueTHYHO-MaHMITYJIHpaHa.
KonTponaute rpynu npueMaxa CTaHAapTHA BHBapHA XpaHa, a TPEHUPALINTE W HETPEHHPAIIUTE
JUETHYHO-MAaHHUIYJUpaHn  OsfXa  MOMIOKEHHW  HAa  KOMOWHMpaHa  BHCOKOJHMIHIHA-
BHCOKOBBITIEXUApaTHA aAneTa 3a 16 cemmui. Xpanata Ha FC u MC 6e ¢ eHepruifHO chIbpikaHne
2908 kcal/kg, a va FD, MD, FDT u MDT - 4298 kcal/kg. B kpas Ha ekcriepuMeHTa ITbXOBETE
Osixa momoxkeHn Ha TecT 32 VOamax 1o Bedford et al. (1979). C amapatypa 3a u3cnenBane Ha
rasoBara 0OMsHA Ha MaJIKU OMUTHHU KkUBOTHH Oxymax System (Columbus Instruments, Columbus,
OH, USA) OGeme ompenenena kuciopognata koHcymamus (VO;) B MOKOW M TNpH MHUKOBO
HaroBapBaHe. [Ipeny Ha4anoTo Ha HATOBapBaHETO, BCIKO )KUBOTHO Oellle MOCTABSIHO B M30JIMpPaHa
kamepa 3a 10 min, kaTo Hal-HECKaTa OT U3MEPEHNTE Tpe3 nociennure 4 min croifHocTy Ha VO,
Oemre oTyeTeHa KaTo KOHCyMmanust npu Hokoil. [IporokonsT Ha VOoimex TECTa BKIIOYBAIIE
CTBIIAJIOBUIHO MOBUIIEHHE HA CKOPOCTTA M HAKJIOHA Ha JieHTaTa. BCsKo cThhaigo Ha HaTOBapBaHE
Oemre ¢ 3 min mpoxbipKUTENHOCT. Haii-Bucokara m3MepeHa ctodHOCT Ha VO, Ha IOCIEIHOTO
CTBIAJIO CE OTYHTAIE KaTO MaKCHMaltHa KucinopoaHa koHcyMarms (VOamay). [Ipu ompenensae Ha
VOomax 0sixa m3mom3Banu kpurepunte Ha Bedford et al. (1979). [InmpxoBere ce oTcTpaHsBaxa OT
TeCTa WM TIPU U3TOIIEHUE ¥ HEBB3MOXKHOCT I 3aMa3sT IO3UINATA CH Ha JICHTAaTa WM TIPH IIJ1aTo-
(eHoMeH, KpuTepuil 3a Koero Oemie He MOBede OT 5 NMPOLECHTHA pas3iMKaTa B KHUCIOPOAHATA
KOHCyMaIusl IPH ABE CbCEJHH CThIIANA.

3a 1a ce mpoy4yar OCHOBHHTE e(eKTH Ha I10Jla M NPHJIOKEeHATa JIHeTa U Ha Iojia

cyOMakcuMaiHaTa TpPEHHPOBKA M CHOTBETHUTE UM MEXAy(DaKTOPHH B3aUMOJCHCTBHS,
pe3yaTaTuTe ce aHaIM3Kupaxa 4pe3 ABY(aKkTOpeH AUCIIEPCHOHEH aHaJIH3.



PE3VYJITATH

Ion x duema

B kpas Ha excriepuMeHTa OTKpUXME TEHAEHIHS 3a MO-HUCKH CTOMHOCTH Ha VOjres IPU
IUTBXOBETE TIOMIOKeHH Ha KoMOuHupana BJIBB nuera B cpaBHEHHE C Te3M MpPHEMAIIH
cranjiapTHa BuBapHa xpana (34.17 + 1.48 ml'kg'min™! ¢/y 37.94 + 1.39 mlkg''min’!, P=0.076).
[TpunoxxeHUAT QUETHYeH PeXUM U MONBT UMaxa CUTHU(PUKaHTeH OcHOBEH e(PeKT BBPXY VOimax,
Karo HeTHYHO-MaHUITYJIMPaHUTe >KUBOTHH HMaxXa IIO-HUCKM CTOWHOCTH HAa MaKCHMajHarta
KHCJIOPOIHA KOHCYMAIHs cIpsamMo Koutponrute (70.33 £ 2.25 mlkg'min! ¢/y 77.30 +2.25 mlkg
I'min’!, P<0.05) (®wur. 1), a KEHCKWTE IUTXOBE HMaxa IIO-BHCOKH CTOMHOCTH B CPaBHEHME C
MbxkaTe (77.92 £ 2.25 mlkg'min! c/y 69.71 £ 2.25 mlkg''min’, P<0.05) (®ur. 2). He
OTKpHUXMe MEXAY(PaKTOPHO B3aMMOEHCTBHE Ha oA 1 AueTaTa BBPXY VOorest © VOamax (P>0.05).

Ilon x mpenuposka

He Oeme ycraHoBeH curHH(HKaHTEH OCHOBEH e()eKT Ha CyOMaKCHMallHaTa TPEHUPOBKA
(P>0.05), mona (P>0.05) 1 MexxayhakTOPHOTO UM B3aUMOJICHCTBHE BEPXY CTOMHOCTUTE HAa VO oyrest
U VOzmax (P>0.05).

KMCI’IOPOAHa KOHCymMmauuma

100
- # *
£ I
g
< 50
b0
; ==
S

O = T 1
VO2rest VO2max
B KoHTpoaHu rpynun [AueTnyHO-MmaHUNyAUpaHu rpynun

®urypa 1. Croiinoctd Ha VOest B VOoma (ml'kg''min!) ma aumeTwdHO-MaHWIyIMpanu u
KOHTPOJHH mIbxoBe. “P=0.076, *P<0.05, IMETHIHO-MAHHITYIMPAHH C/y KOHTPOJIH.

100 Kucnopop,l-la KOHCYyMaUUA NPU MBXKKU U XKEHCKU NNbXoBe
*
?E I
g
< 50
bo
x I
£
O = T 1
VO2rest VO2max
W XeHcku MbKKKN

®urypa 2. Croiinoctd Ha VOorest B VOomax (mlkg'min), Ha JeHCKH ¥ MBXKKH ILTBXOBE B X0Ja
Ha ekcriepuMenTa. *P<0.05, )KCHCKH ¢/y MBXKH.

OBCBXJIAHE

Hammire pesynratm mokasBat, 4e mpmiiokeHaTa koMmOuwHmpana BJIBB pwmera BmomraBa
aepoOHaTa MOII, IPELEHEHAa Ype3 MaKCUMaIHATa KUCIOPOAHA KOHCYMAIlHsl, Ha MBXKH U KEHCKH
IpXoBe. TeHAeHIMsATa 3a HaMalsiBaHE Ha KHCIOPOJHATa KOHCYMAalUs IPU TOKOHM 3aemHO ¢
noHmkeHata VOomax, TOKA3BaT, Y€ MpUIIOKEHATa AUeTa 3a 16 ceIMMIM BIIOIIABa KamalUTeTa Ha
opraHu3Ma Jia JIoCTaBs W/WIIM YTUIIM3MpPA KHCIOPOJa 332 SHEeprUiHHUTE CH HYXIU. V3HeceHute B
JauTepaTypara JaHHH 3a BIMSHHETO Ha JUETHTE BBPXY MOKa3aTedd Ha (u3nueckus paboTeH
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KamaluTeT Ha ONMUTHU )KUBOTHU C€ OTHACAT MPEJUMHO 32 e(eKTa WM Ha BhIIEXUIPATHH, WIK Ha
JUMHAJHA JMEeTH W ca JOCTa MPOTHBOpeYMBHU. JIMUTCBAT JaHHM B JOCTHIIHATA JMTEpaTypa 3a
CPaBHUTEIHHU MPOYYBAHUS BBHPXY MOJOBUTE PA3IUUUs NPU E€KCIIEPUMEHTATIHU >KUBOTHHU, KOETO
3aTpyJHABA CPAaBHUMOCTTA Ha pe3yaTaTHTe. Hamero mpoydBaHe 3a IPEB BT MpOCiesBa epexra
Ha koMmOuHmpanus BJIBB muernueH pexxuM BhpXY (YHKIMOHATHHTE MOKA3aTENd HA WHTAKTHU
JKCHCKM TUTbXOBE M ITOKa3Ba HaJIM4KMe Ha TIOJIOBH PAa3iWius B HETaTUBHHUTE MY €(PEKTH BBHPXY
HSKOM Mapkepu Ha ¢usnueckust padoreH kananurer. Cien aueTHYHOTO MHAyuupane Ha MetC,
JKCHCKUTE ILTBXOBE CHXpaHSIBAT B IO-TOJISIMA CTENEH OT MBXKKHTE CBOs aepobeH paboTeH
KamalureT, KaTo B Kpas Ha onuTta TsxHaTa VOimax , KOSTO € €IUH OT OCHOBHUTE MapKepH Ha TO3U
KamamuTeT, € IM0-BHCOKA B CPaBHEHHWE C MBXKHTE IUTbXOBe. J[OKa3aHO €, 4e JOIBIHHUTEIHO
puiokeHaTa aepoOHa TPEHHPOBKA HA TPeIMWI B MPOABJDKEHHE Ha 12 ceIMUIM MPU MBKKU
mrexoBe oT moponara Wistar-Kyoto ¢ Hammume Ha Beue mHayrmpaH MetrC upes 32-cemmudHa
BUCOKOJHMMIHIHA aueta moBumaBa VOama (Machado et al., 2014). [Ipu Hamms onwurt, mpu KOUTO
cyOMakcHMaTHaTa TPEHUPOBKA ce TpuIIara 3aefaHo ¢ komouaupad BJIBB nuernden pexnM, Hue B
Kpas Ha E€KCIEPUMEHTA HE OTKPUXME PA3IUKH B CTOMHOCTH Ha VO, MpU MOKOW M MpU MUKOBO
HATOBapBaHE MEXIy MBKKATE W HKCHCKUTE IUTBXOBE, MOJJIOKEHW CaMO Ha JHWeTa W TE3H,
MOJIJIOKEHH Ha KOMOMHAIUSI OT CyOMaKCUMallHa TPEHUPOBKA U JTHETA.

3AKJIOYEHUE

KoncymanusitTa Ha XpaHa Oorata Ha MacTH M BBIVIEXWAPATH BOAU JO BIIONIABAaHE HA
aepoOHMUS pabOTEeH KamauTeT PELeHeH upe3 MoHmkKaBane Ha VOamax M TIPHU [[BaTA I10J1a, KaTo Mo-
U3pa3eH HEeraTUBeH epekT ce HaOJr0aBa MPH MBKKH IUTBXOBE. [IpHokeHa, eHOBPEMEHHO C
KOMOWHHMpaHaTa BUCOKOJIMIHIHA-BUCOKOBBIJIEXHPATHA JUETa, 16-cemMuuHaTa cyOMaKcHMaTHa
TPEHHPOBKA HE MOXKE Jla HEYTPAIU3Upa HETaTUBHUS e(DEKT Ha XPAHUTEIHHS PSKUM U TPH JBaTa
roJja.

WscnenBanero e ¢unaHcupano ot Meaumuackd yHEBepcuteT-Ilnosnue mo mpoext Ne CIIT 09
MnV /2015.
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Abstract

Aim: The aim of the study was to assess the differences in some indices of aerobic
capacity in elite adolescent swimmers and gymnasts.

Matheial and Methods: Elite swimmers (n=10) and aerobic gymnastics (n=14) aged
13+0.38 voluntary underwent a functional test for assessment of aerobic capacity. The range
of anaerobic threshold (AT), the peak oxygen consumption (VO:peak), oxygen consumption
at AT, heart rate, loading at AT were measured.

Results: There was no difference between swimmers and gymnasts in the level of
AT. The loading (W) under which the AT was achieved as percent of the peak W was higher
in gymnasts as compared with swimmers (64.54+2.48 vs 55.6+£3.41%, P<0.05). VO2/kg as
percent of the peak VO:/kg at AT was higher in gymnasts as compared with swimmers
(70.92+3.04 vs 56.60+3.86%, P<0.01).

Conclusion: In spite of the young age we found out differences in the aerobic
performance in elite swimmers and gymnasts.

Introduction

Swimmers and gymnasts are generally physically fit. Swimming requires muscle strength,
as the arms perform the power to swing by water. Master level swimmers might use the overhead
sholder joint position up to 11, 000 or more times in one week of training (Wanivenhaus, 2012).
Sucsessful aerobic gmnastics must show difficult motor skills, grace, poise, and coordination to
music. Gymnastics requires a great variety of movements example; the transition from dynamic to
static elements and contrariwise, frequent changes in body position and various positions in the
8



space (Bucar, 2010; Mehrtash, 2015).

Elite adult athlets have physical and physiological characteristics specifically suited to their sport
(Baxter-Jones, 1995). Both aerobic and anaerobic energy supply for muscle contractions are used
in these sports. Researches in physical fitness, aerobic capacity, and muscular performance in
different sports are crucial for increasing competitors’ capabilities and for improved training
prescription in healthy people and patients with different diseases.

Aim

The aim of the study was to assess the differences in some indices of aerobic capacity in
elite adolescent swimmers and gymnasts.

Material (Subjects) and methods

Elite swimmers (group S, n=10) and aerobic gymnastics (group AG, n=14) aged 13+0.38
with no known pathology were included. S and AG had similar body mass index (19.98+0.75 vs
18.90+0.46 kg/m?, P>0.05). All participants and their parents or gardians gave informed consent
before functional test for assessment of aerobic capacity. The sportsman passed medical
examination before the test.

For determining some indices of aerobic performance we used system AT-104 SpiroErgo
(Shiller, Switzerland). The equipment includes gas analyzer (Ganshorn PowerCube),
electrocardiograph (AT-104, Shiller, Switzerland), veloegometer (Shiller, Switzerland), computer.
Ergospirometry tests were carried out without a training session or heavy physical loading during
the preceding (previous) day. The functional test began with synchronization of measurement —
without loading and with normal breathing for about 40 s, followed by a period of warming up for
1 — 3 minutes, and effective loading with a step-by-step increase of 30W every two minutes. The
recovery period proceeded with 10% of peak loading for a minimum five minutes. During the test
12-lead electrocardiogram and blood pressure were monitored. The tests were terminated at the
subject’s request.

Oxygen consumption at diferent loadings, the peak oxygen consumption (VO,peak),
oxygen consumption at AT, heart rate, the loading at AT and other functional indices were
measured.

The range of anaerobic threshold (AT), relative peak oxygen consumption (VO,peak/kg),
other functional indices were computed.

Data were analyzed using SPSS v. 13 and presented as X+SEM. Normal distrbution was
verified by the Kolmogorov-Smirnov test and Independent Samples Test was applied. Difference
at P<0.05 was accepted as significant.

Results and discussion

Absolute peak working capacity (Wpeak) was higher in S as compared with AG
(174.86+9.68 vs. 203.00£13.26 W, P=0.002), but relative peak working capacity (Wpa/kg) was
similar (3.314£0.22 vs 3.56+0.18 Wpeak/kg, P>0.05). The loading (W) under which the AT was
achieved as percent of the Wpeak was higher in AG as compared with S (Table 1).

Table 1. Functional indices at the level of AT (X+SEM).

Groups Loading at AT as % | VO2/kg at AT as % HR at AT as %
of Wpeak of VO, peak /kg of HRpeak
swimmers 55.6+3.41 70.92+3.04 75.20+£2.09
n=10
aerobic gymnastics 64.5442.48 56.60+3.86 85.15+1.88
n=14
P <0.05 <0.01 0.002

VOspeak was higher in S as compared with AG (2.734+0.22 vs. 1.91£0.08 1/min, P<0.01).
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There was no difference in VO,peak/kg between S and AG (48.01£3.56 vs. 43.04+1.83 ml/kg/min,
P>0.05). VOy/kg as percent of the peak VO./kg at AT was higher in AG as compared with S
(Table 1).

The maximal hearth rate (HRpeak) was higher in AG (178+2.81 b. p. m.) as compared
with S (166.2+13.22 b. p. m.), but results were not significant (P>0.05). HR at AT as percent of
HRpeak was lower in S as comparea as AG (Table 1).

Maximal oxygen uptake (VO,max) is the accepted index of cardiorespiratory fitness and
functional aerobic capacity. There are many researches investigating VO,max in different sports
and different ages (Baldari, 2001; Gillen, 2016; Young-Hyeon Bae, 2016). AT is a useful way of
evaluating the effectiveness of a training regimen and for effective assessment criterion of physical
fitness of healthy people and patients with different diseases (Stefanov, 2004; Vigorito, 2007;
Ross, 2003; Baldari, 2001). There was no difference in ventilation (VE) / carbon dioxide
production (VCO2) ratio (VE/VCO; slope method), (group S 22.30+1.04, group AG 24.56+1.42,
P>0.05), but we find out difference in some functional indices at the level of AT between elite
adolescent swimmers and gymnasts. In spite of the young age we found out differences in the
aerobic performance in elite swimmers and gymnasts.

Sedentary life is associated with the development of different diseases and increased
physical activity is strongly recommended nowadays (Sahrir NA, 2017; Rognomo, 2003; Mann,
2013). For improving training prescription in healthy people and patients with different diseases,
and for increasing competitors’ capabilities coaches and physicians use researches in physical
fitness and aerobic capacity.

Conclusion
In spite of the young age we found out differences in the aerobic performance in elite
swimmers and gymnasts.
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Abstract:

A lot of human actions could trigger the flood incidences.

The aim of this study is to analyse some of the human activities as risk factors for
floods within the Maritsa basin.

Materials and Methods: A questionnaire survey was used to analyze some of the
human activities (deforestation, river pollution and bed cleaning) that increase the flood risk
in Maritsa region. The study was conducted among 309 participants - ordinary citizens and
from institutions related to prevention and eradication of the floods consequences.

Results: 77.3% are aware of the flood threat along the Maritsa River. The irregular
river bed cleaning (54.4%) and deforestation (53.7%) are noted as main risk factors. The
results prove that human activities could significantly increase the risk for floods. The threat
awareness impact the population behavior - 94.8% seek to avoid river pollution.

Keywords: floods, flood risk factors, human activity, the Maritsa River

BbBenenne: HaBoaHeHusTa ca Haif-ueCTUTE NPUPOIHN H/WIIH aHTPOIIOICHHU OCICTBHUSL.
ITo manan Ha OOH rogmmuo Ha 3emsra ctaBat cpeano 10000 HaBogHEHHS, KOUTO Ce pa3nvaBaT
no mpomsxon u o0xBaT. (Spasova, 2013) MHoroOpoiHH ca puckoBHTE (DAKTOPH BOACIIM JO
HaBOJHEHUs. Hew3npaBHUTE XHUIPOTEXHUYECKM CHCTEMH M CHOPBKEHHS, KOJUYECTBOTO U
MHTCH3MTETa Ha BaJeXHUTE, BHJa HA T0YBAaTa M CBCTOSHHUETO Ha JpEHAXHATa CHCTEMa,
HCMOYKMCTCHUTE PEYHHM KOPHUTA ca 4acT OT TsX. (Strategia, 2014) Ilo 3amurata Ha HACEICHUETO,
KPUTHYHATA WH(PPACTPYKTypa H COOCTBCHOCTTa OT HABOJHCHHS BCSKA CTpaHa IPOBEXKIA
aenrorpaiina nonutuka. (Todorova, 2012) Ho, mepkure mo 3amuTaTa, KaTo MOYMCTBAHETO HA
pEYHHTE KOpHTA, OTCTPAHSIBAHETO HA OTMAIBIUTC W IMOJBPKAHETO UM € 3aj]aya HE CaMo Ha
WHCTUTYIUHTE, HO ¥ Ha caMoTo o01mecTBo. (Gupta, 2014) MHOTOOpOWHN POYYBAHUS PA3TIICIKIAT
OTJACTHOTO JOMAaKHHCTBO C HEroBaTa KYJITypa, CTaTyc, BH3IUTAHUE U HABUIIM, KaTO CAWHHIA 32
HaMaJsBaHe Ha pUCKOBUTE (akTopu Bogemu a0 HaBomHeHws. (Duzi B., 2014) Mmuoro
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W3CIIEIOBATENIM TIOCOYBAT, Y€ 3a HAMalsABaHE Ha pHCKa OT HABOJHCHHS € HeoO0XomamMa
KOMYHHKAIUSl MEXIy HWHCTUTYIIMH, EKCIIePTH, OOLIMHM, MECTHH JIMIA, 4YacTeH CEeKTOp |
nomakuHcTBa. (Smith G. J, 1999) Peka Mapuiia, kato pekara ¢ Hail-royisiMm Bogocoopen dacelid B P
Boarapus (34 166 xm? ) u Ha Bankanckus momyoctpos (53 000 kM?) € M3TOYHMK HA 3amiaxa 3a
HaBojHCHUS B crpaHarta. (Predvaritelna ocenka) UoBeKbT Chc CBOMTE JCHCTBHS M OC3ICHCTBUS,
KyJTypa W TIOBE/ICHUE B TOJIsIMA CTEIEH MOXKE Ja MOJENUpa HWBOTO HAa PUCK OT HABOJHEHHUS.
Yogelrkara JIeHHOCT IOpH Hajlara npejrnpueMaHe Ha HAacOYEHH INPEBAHTUBHU MEPKH, KOMTO He
BUHATH Ca JIOCTAThYHH 3a CHIDKaBaHe Ha pucka. (Sapundgiev P, 2010)

Heara HA TIPOyYBaHETO € Ja CE HANpaBH aHAIHW3 Ha YOBEKA C HETOBHUTE NCUCTBUS H
0e3IeHCTBUS KaTo PUCKOBH (PAKTOPH, 32 BH3HMKBAHE HA HABOJHCHHS IO TOPCYMETO HA peKa
Mapuria B KoHKpeTHH rpajgose — Centemspu, [lazapmkuk u [1moBaus.

Marepuaau U MeToAM: 3a peanu3upaHe Ha LENTa Ca M3MOJ3BAHM JaHHH OT aHKETHA
kapta cpen 309 pecnionaenTa ot rpagosere Centemspu, [1azapmkuk u [110BIUB, BKIIOUUTETHO U
paboTeny B onpeneseHd MHCTHTYIMH, y4acTBallld B 3all[UTaTa Ha HACEICHHETO NpH OeNCTBHS
(I'’T"TIB3H”, P31 u BUK). Ha Ga3ara Ha omucaTelHHsS ¥ CPAaBHUTEICH MCTOAU CC aKICHTHPA
BBPXY HSIKOM PUCKOBM (DakTOpW BOJCIIM 1O 3alUlaXxa OT HABOJHEHMS 110 IOPEYMEeTO Ha peka
Mapuna. HamnpaBeH e aHai3 CIpsiMO HAaceleHOTO MSCTO W MecTopadoTara Ha PECIOH/CHTHTE.
AHKETHOTO MMPOy4YBaHe ¢ MPOBEACHO B meprona Gespyapu-roru 2015 1.

Pe3yaraTu u o6chxIane:

MHOT0 4OBEIIKH JACHHOCTH MPSKO MOBUINIABAT PUCKA OT HaBOMHEHUs. O0e3IecsBaHeTO €
MMOCOYBAHO OT MHOTO H3CIICNOBATENHM KAaTO BOJACII PHCKOB (aktop. [IpudmHara e, 4e HamaisiBa
edekta Ha (U3MUECKOTO 3aTbpXKaHe Ha BoJaTa OT KOpPEHOBAaTa CHCTEMa M JIMCTHATa Maca Ha
obpBeTarta. M34e3Ba n (HU3MUECKOTO 3aTbpKaHe Ha IOYBAaTa, KOETO 3acHiBA epo3msATa. Taka ce
HaMaJsBa JpEHaXHATa W aOCOpPOIMOHHA CHOCOOHOCTH Ha moyBata. OTrOBOPHTE MONTYyYSHH Ha
BBIIpOCa ,,B paiiona Ha Bamero Hace1eHo MsicTO HMa JiM o0e3JiecsiBaHe HA TOPUTe B pe3yJaTat
Ha TPeKOMEpPHU ce4yd, mokapu M Ap.?” ca mpexacraBenn Ha ¢ur 1. Ilo-romsiMa wact OT
PECTIOHJIEHTUTE MTOCOUBAT, Ye B paiioHa UM nMa obe3necsBane. Hall-BUCOK MPOIEHT TONOKUTEITHH
OTroBOpY ca oT paiiona Ha [Tazapmxuk (72,6%) .

72.6

Mnnosaowvs Maszapao>xknk Centemspmn

Ma O HaAMa [0 3ano4YHa sanecsasBaHe

®ur.1 PaSHpC,I[CJ'ICHI/IC Ha aHKETUPAHUTE MO OTHOLICHUC Ha 00e311ecsIBaHeTO Ha TOopHuTe,
TI0 IIPU3HAK HACEJI€HO MSACTO

Hanmmumero Ha mpeaMeTH W MaTepuy, KOWTO 3aTpyJHABAT IBIDKCHMETO HA BOJaTa B PEYHHUTE
KOpUTa BOJM JI0 TPETMBAHETO HA PEKUTe M HABOJHEHUS, TOpPaAd KOETO CBOEBPEMEHHOTO
MMOYUCTBAHE HA PEYHUTE KOPHUTA € 3aIbJDKUTENTHA PeBaHTUBHA MsipKa. OTrOBOPUTE MONyUEHH Ha
Bbrpoca “Iloyucmea nu ce KOpumomo Ha pekama Koamo munaeéa npe3 Bawiemo naceneno
Mmacmo?” OTHOBO JIOKa3BaT poJisiTa HAa 4YOBEKa KaTO PHCKOB ()akTop 3a MNpeau3BUKBaHE Ha
naBogHeHusi. Camo 19,4% oOT pecrioHIeHTUTE ca Ha MHEHHE, 4Ye KOPUTOTO Ha pekara
MIpeMUHaBalla Mpe3 HACeNIEHOTO UM MSICTO C€ MOYKMCTBA BEIHBK B TOMHATA, TIPU M3UCKBAaHE 32
HEKOJIKOKPATHO TPeMaxBaHE HA MPErpajuTe Mpex OTTOKa Ha BojaaTa. 54,4% mocodBaT, ue
KOPUTOTO HAa peKaTa ce MMOYKCTBA BEAHBXK Ha HAKONKO TomwHU. Ha dur. 2 e mpemcraBeHO
pasnpeneseHueTo Ha OTrOBOPHUTE IO HacesleHH MecTa. He3aBUCHMMO OT MECTOXKHMBEEHETO CH
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PECIOHAEHTUTE 1OCOYBAT, Y€ KOpHUTaTa HE C€ IMOYUCTBAT BCIKAa TroOAWHA, KOETO OTHOBO
CBUICTCIICTBA 3a CHMI)KCHATA ITPCBAHTUBHA JIEMHOCT Ha HWHCTUTYIHUUTE.
Y%

60 - 66 110 Jiv ANEE—
55 | 2
50 1
45 7
40
35 29.6
30+
251 21,1
20
151 9,6 11,1
10 -

5-

o

MnoeauB Masapaxuk CentemBpUu

DeavH nbTBrod. @1 NbTHa HAKONKO . 0 He ce No4YnucTBa

®ur.2 Pa3npez[eneHHe Ha aHKCTUPAHUTE OTHOCHO MOYUCTBAHCTO HA PECYHOTO KOPUTO, IO
TIpU3HAK HACCJIC€HO MSCTO

To3u u3BOA ce AOKa3Ba M MPH AHAIN3 HA MOJTYyYEHHTE OTTOBOPH OT PAa3IMIHUTE TPYIH
PECTIOH/ICHTH, pa3Je]IeHH B 3aBUCUMOCT OT MecTopadorara cu. TpeBokeH € (DaKkThT, Y€ MMEHHO
paboremTe B WHCTUTYLMHTE OTTOBOPDHHM 3a 3all[UTara Ha HACEJICHUWEeTO Ipu OencTBHS
NOTBBPIK/IABAT (paKTa 3a MOYUCTBAHETO HA PEUHHTE KOPHTA BEIHBK Ha HAKOJIKO ToAuHU. ((ur. 3)
Hpyrusr pe3yntat, KOWTO TpsiOBa Jia ce B3eMe o/l BHUMaHue e, ue 45,3% ot padoremuTte B P3N,
KOMTO OCBIIECTBSIBAT CAHUTAPHHS KOHTPOJI Ca Ha MHEHHE, Y€ PEYHOTO KOPUTO HE CE MOUYNCTBA
13001110, T.€. T€ OTYUTAT CHJIHO HOBUILEH PUCK.
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®ur.3 Pasnpe/eseHne Ha aHKETUPAHUTE OTHOCHO MOYMCTBAHETO HA PEYHOTO KOPUTO, TI0
HpU3HAK MecTopadoTa.

OTaenHUsAT YOBEK CHILO MOJKE J1a TIOBUIIH PUCKA 32 HABOJHEHUS YPE3 CBOSITA €XKEHEBHA
JIEHHOCT, 3aMbPCSABAlKU PEYHUTE KOPHTA, BB3MPEMSTCTBANKN 110 TO3W HAUYMH HOPMAITHHSI peUeH
OTTOK. 3a Ja ce aHaIM3Upa TOTOBHOCTTA Ha HACEIEHUETO IO MOpeYHeTo Ha peka Mapuua,
YMHUIIUICHO Jla HE ChJCWCTBA 3a IOBUIIABAHE HAa PUCKAa OT HABOAHEHMs 3aaJ0XME BBIIPOCa
»Cyueano nu Bu ce e 0a usxewpaame cmpoumenuu u/unu 6umosu omnadvy 6 KOPUMoOmo Ha
pekama 6vé Bawemo naceneno macmo?”. Ilonyuenute pe3ynaraTu A0Ka3BaT aKTUBHATA MO3UIMS
Ha aHkeTupaHute - 94,8% 0T peCIOHAECHTUTE HE U3XBBPIIAT OTIAABIH B PEYHUTE KOPUTA.

BB3 ocHOBa Ha PEACTABEHNTE aHAIM3H € OYaKBaH PE3YJNTAThT MOIy4YEH IIPH H3CIICIBAHE
OLICHKATa Ha aHKETHPAHWTE OTHOCHO CHIIECTBYBAIaTa 3alllaxa OT HABOAHEHHE B IPaJOBETE I10
nopeuriero Ha p. Mapuna. (pur. 4) CpenHo 77% OT pECHOHICHTUTE MPABUIIHO OLCHSIBAT
HAJIMYHUTE ONACHOCT U PUCKOBU (haKTOPU M OTTOBOPAT IIOJOKUTEIHO Ha BbIpoca ,,Cougecmeysa
Jl NOMEHYUANIHA 3AN1axXa Om HasoOHeHue 6b6 Bawemo nacenemomo macmo“.. Bucoxusr
HPOIIEHT TTOJIOKUTEITHN OTTOBOPH JI/ICHU BB BCEKH €IMH OT I'PaJIOBETE JO0Ka3Ba, Y€ yYACTHHIUTE
B aHKETHOTO NPOYyYBaHE ca MH(POPMUPAHU OTHOCHO PUCKOBUTE (PaKTOPU 3a HACTBINBAHE Ha
HaBOJIHCHUSL.
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Mnosgnse Masapa>*xKmnK CentemBpmMn

M umma B HAMma

®ur.4 Pa3npeneneHHe Ha aHKETUPAHUTE OTHOCHO 3aIrljylaxaTa OT HABOJAHCHUC
TI0 TIPU3HAK HACEJI€HO MSACTO

AHanM3BT HAa OTTOBOPHUTE TIONYYEHH TIPH TIPOBEICHOTO AaHKETHO MPOyYBaHE €
TIOKAa3aTeNeH, Y€ Y0BEKa ChC CBOUTE ACHCTBHA M Oe3/eiicTBIA MOXke 1a Obae pucKoB (akTop 3a
HABOJHEHUS. BUCOKHMAT MPOLEHT OT PECHOHICHTHTE, KOMTO CE CTPEMST Ja TMPOMEHST CBOWTE
JEWHOCTH C TIeT HaMaJsiBaHe Ha PHCKa OT HABOJHEHHE, T0Ka3Ba 3HAUCHUETO HAa HHPOPMHUPAHOCTTA
Ha TPAXKIAHUTC OTHOCHO HaMalsiBAHE pPHCKA 33 HACTHIIBAHC HA HABOMHEHWS, KaKTO M 3a
MpEBCHIUATA UM.
WN3Boau:
1. TlomyueHuTe pe3ynTaTH JOKa3BaT OCh3HABAHETO HA POJIATA HA YOBEKA 3a MOBHUILABAHE HA
pHCKa OT HABOJHCHUS T.€. KATO PUCKOB (hakTop.
2. 3a 54,4% oT aHKeTHMpaHUTE BOJELI PUCKOB (aKTOp € HEPEeJAOBHOTO IOYMCTBAHE Ha
PEYHOTO KOpHTO, 53,7% ompenensaT o0e3ecsBaHeTO0 Ha TOPUTE CHIIO KaTo pe3ysTaT OT
YOBEIIKaTa JEHHOCT.
3. 77,3% oT aHKTHpaHUTE B HAacEeJIECHH MecTa 10 IopeuneTo Ha peka Mapuua (CenremBpH,
[Mazapmxuk u [11oBOMB) cMsTaT, Ye CHIIECTBYBA 3aIliaxa OT HABOAHCHHS.
4. Ocb3HaBaHeTo Ha 3amlaxara OT Xopara IpOMeHs TexHurte aeifHoctn — 94,8% ot
PECIIOH/ICHTUTE CE CTPEMSIT Jia He 3aMBPCABAT KOPUTOTO HA peKara.
3akoueHue: Xopara OCh3HABAWKM 3HAUYCHWETO HA CBOUTE NEWCTBHA M OE3MCHCTBUS KaTO
pHCKOB (hakTOp 32 HACTHIIBAHE HAa HABOJHEHHS, MOTAT M TPSAOBa C IEHHOCTUTE CH JIa CIOMOTHAT 32
HaMaJIIBaHC HHUBOTO Ha pHCK. HeobOxomumo ¢ pa3paboTBaHe Ha aJalNTUBHHU CTPATCTHH HA
HAIMOHAJIHO U MECTHO HMBO, BKITFOUBAIIM U YOBEKA KATO PHCKOB (haKTop.
Bbubauorpadus:
1. Cnacosa 3., [IpoMenuTte B kiInMMmara 3ariaxa 3a 3/UIaBETO Ha 4oBeka, M3nanue Ha M3 u
HIIO3A no Hanmonanna nporpama 3a JeicTBHE N0 OKOJIHA cpeia u 3apase, 2013,

2. Ctparerusi 3a HamajsiBaHe Ha pucka ot 6encteust 2014-2020 r., Codus,

3. Tomopora M., CornuarHO-HKOHOMUYECKH ACTICKTH Ha OCICTBEHHUTE CUTYAaIlMU ¥ 3alIATaTa
Ha Hacenenueto, Copy Partner Center, 2012, 34-35

4. Gupta J. (2014) Choked riverbeds worsen floods in Pakistan. Available on
https://www.thethirdpole.net/2014/09/09/choked-riverbeds-worsen-floods-in-kashmir/ accessed at
10.04.2014

5. Duzi B., et. al., Household measures for river flood risk reduction in the Czech Republic, J
Flood Risk Management, 2014

6. Smith G.J., FLOODS: An environmental health practitioners emergency management

guide, National Environmental Health Forum,1999

7. IlpeBaHTHBHA OIICHKA Ha pHCKa OT HaBogHeHM, Paznen 5, ['m. 4, [IOPH B Oacefina Ha pekxa

Mapuna. loctsrHo Ha: earbd.org/files/File/PURN/PORN/PORN_FINAL/RO5 G4 Marica.pdf
8. Camynmxues I1., P. KocragnHoB, OmacHocT, pucK, 3aruiaxa, PEKOBOICTBO TIO yIIpaBieHHE
Ha METUIMHCKOTO OCUTypsiBaHe TpH OenctBenu curyarn, MK-BAIL, [Tnosaus, 2010, 20-21
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HOBMU ITPEJINU3BUKATEJICTBA B OBYYEHHUETO 1O ME/IUIITUHA
HA BEJACTBEHUTE CUTYALLIUU
Poctucaas KocraguHosn
Karenpa ,,Enunemuosorus u MBC”, @akyarteT no o61ecTBeHo 31paBe,
Mennunncku ynuepcuret — [liioBaus

NOVEL CHALLENGES IN DISASTE MEDICINE EDUCATION
Rostislav Kostadinov
Epidemiology and Disaster Medicine Department, Faculty of Public Health,
Medical University of Plovdiv

Abstract:

Since 1990 an increase in disastrous events frequency and severity has been
recorded. Significant changes have been recorded also in the medical community - decrease
in number of medical specialist, shift to particular resident programs and increase demand
for medical support from the constantly growing population. These changes result in
increased demand for disaster medical support preparedness.

The aim of this study is to analyze the novel challenges in disaster medicine
education in Bulgaria

By the means of descriptive and comparative methods the required basic disaster
medicine knowledge and skills are analyzed. Cluster analysis is applied in order to present
the challenges disaster medicine university education have to solve.

Results and discussion The changed place of Disaster Medicine into the students
curriculum is associated with significant knowledge insufficiencies required for tutorial
efficiency and students comprehensiveness. Some possible solutions for improved outcome
are discussed.

Keywords: disaster medicine, students‘curriculum, post-graduate education,

BoBenenne: I[lpe3 mocieqHUTE MECETUIICTUS C€ pErucTpupa cradwiHa W TpaiHa
TEHAGHLMS [0 OTHOIIEHHE YeCToTa W TEXECTTa Ha HacThmBauure OexctBus. OtynTa ce
€XKEroH0 HapacTBaHe Texecrta Ha OencrBeHute curyauuu (BC), kakto M HempekbCcHATO
yBenuuene Ha TeXHMS Opoil, KaKTO B CBETOBEH, Taka M B HanuoHasieH Mamad. (Thomas 2013,
Miles 2015) BbnpockT, KOHTO ce MOCTaBs B HaydHaTa OONIHOCT, KakTO W B arcHIUHTE W
MHCTUTYLIMNTE, OTTOBOPHH 33 CHI)KaBaHE Ha PUCKA M JIMKBUAMPAE Ha MOCIETUIUTE OT OeICTBHS,
aBapuy M KatacTpodu, € He Janu e HacThiAT bC, a kora. AHanusuTe 0Ka3BaT, 4ye B rojsMara
CH YacT PErHCTpPHUpaHUTE OECTBHS Ca CBBP3AHH C MPOLECH, KOUTO XapaKTepH3MUpPaT Pa3BHTHETO
Ha HAIIETO OOIIECTBO — MHAYyCTpHANU3aNus, ypoanmsaus u rnodanmm3anus. (Mitchell 2006) Te3u
MPOIIECH OCBEH IIPSKOTO MM BB3JIECHCTBHE BBPXY KIMMATHYHHUTE IPOMEHH, KOUTO OT CBOSI CTpaHa
00ycIaBsT royisiMa 4acT OT HMPUPOAHHWTE KATAKINW3MH, BIMAT M BBPXY Opos Ha HACENCHHETO.
IMocnenaure 50 rogmHm ce XapakTepus3upar ¢ OE3NPElUACHTHH TEMIIOBE HA HApacTBaHE Ha
Hacenenuetro. (Huppert 2006) CrnemoBaTenHo, OT €AHa CTpaHa ce MOBHIIABBA YECTOTa Ha
HACTBIBAIIUTE OEICTBHA, a OT Jpyra ce yBelu4yaBa Opos Ha HACENCHHETO B PHCK, KAKTO H
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HeroBaTa ekcro3unus (0T ypOaHH3ausaTa), KOETO € MPUYMHATA 32 HaOJI0aBaHaTa TEHICHIIUS 3a
©KEroJJHO HapacTBaHe TexecTta Ha mnocieauimre oT HactbmBammre BC. (Donner 2008)
HapactBaneTo Ha yecroTara U TEXKECTTa Ha MPHUPOJHHUTE U AHTPOIIOTCHHM OCICTBHUS TOBHIIABA
W3UCKBAaHMUATA KbM HWHCTHTYIMUTE, KOUTO 3amuTaBar Hacenenuero npu bC. Cucremara 3a
3/IpaBeola3BaHe B CTpaHaTa € OCHOBEH eJNeMEeHT Ha ch3aageHata B P. boarapus Enunna
cnacurenHa cucteMa (ECC). (Kostadinov 2011) Cpen ueTupuTe 3B€Ha Ha CHJIHMTE 3a pearnpase,
KOMTO ca rpbOHaka Ha cucrtemarta ca LleHTpoBeTre 3a cmemmna Memunuacka momorr (LICMIT).
Benpexn napactBammute m3uckBaHus kbM L[CMII, mpe3 moclneqHHUTE MECETHICTHS CE OTYUTA
HEeTaTWBHA TCH/CHIUS B OCHTYPSBAHETO C JIMYCH ChCTaB Ha CIyk0aTa — MOCTOSHEH HEAOCTUT HA
MEIUIMHCKH Kaapu (JIEKapy, MEJUIIMHCKA CECTPH U (eTIIIepH), KaKTO W OTYCTINBO 3acTapsBaHe
Ha paboTemuTe B Te3u 3BeHa. (¢ur. 1)

Bb3pacToBo pasnpeaesnieHue Ha 1eKkapute B P. Bbarapua

50%

m <30r
m 31-45r

46-60r
= 60>

durypa 1 Bbapacroso pasnpegeneHue Ha nekapure 8 P. Bbarapus

HapactBamure wu3MCKBaHUS KbM CHCTEMAara Ha 37paBeola3BaHe, HaMaJsBaIIUAT
YOBEIIKH PECYPC, KAKTO M BB3MOXKHOCTTA BCEKH €IMH PErHoH 1a Obae nopaseH oT bC, usuncksat
BCEKH €IIH MEIUIMHCKH CICIHUANHCT Ja 0bJe TEOPETHIHO OOYUYCH M MPAaKTHYCCKU MOATOTBEH 32
aJICKBaTHA PEaKIHs PH HACTHIIBAHE HA MIPUPOJHO WIIM aHTPOIIOTCHHO OCICTBHE.

Heara Ha IpOyYBAHETO € Ja aHANM3HMPA HOBUTE NpPENU3BHKATENATBA IIPe]] OOYUCHUETO
10 MEIWIIHA HA OEICTBEHUTE CUTYaIIHH.

Marepuann u Metoam: IlocpencTBoMm ommcaTenHHS W CPABHUTENEH METOAW CE
aHaNMM3Mpaxa HEOOXOJUMHUTE 3HAHUS W YMEHUS Ha MEIWIMHCKUTE CIICIHAINCTH 32 aJeKBaTHA 1
Obp3a peakius MpH HACThIIBaHe Ha OecTBHE. KIbCThpeH aHaNM3 € IPHUIIOKEH 3a Jia ce TPYMUpaT
NpeU3BUKATEICTBATA Mpe]] 00yYSHHETO Ha MEIUIUHCKHUTE CHEUATICTH U B ChOTBETCTBUE C TIX
Jla ce TpeUIokaT Bb3MOYKHHU PEIICHUS.

Pe3yaTatu u o6chbikaane:

EnmHO OT OCHOBHHMTE MpeN3BUKATEINICTBA MPe]] 00YUSHHETO 10 MEIUIIMHA Ha OCJICTBCHUTE
curyaruu (MBC) e HermmkupaHeTo Ha MPeAMeTa, KaKTo OT CTYJICHTHTE, Taka U OT MEIUIIMHCKATa
OOIMHOCT KaTO ILT0. BCekw eanH OT MPaKTUKYBAIIUTE MEIUIMHCKU CIICIHANNCTH, CUHTA, 4e
Bb3MokHOcTHTE Ha [ICMII ca HambaHO AOCTAaThUYHU JAa C€ pearrpa, KakTo U 4e JIMKBUAMPAHETO
Ha TIOCIIEAWIINTE € 3a]a4a Ha AbpKaBHUTE WHCTUTYyIuH. Hukoi, obaue, He cu 3a/aBa BBIIPOCa —
KOM W Kak IIe OKake METUIMHCKA MOMOII Ha TOCTpamainuTe IO TPHUCTUTAHE HA EKUIUTE Ha
LCMII, kakTo M KakBO TpsiOBa Ma ce HANMpPaBH MPHU HEBH3MOXKHOCT HA €KHIHTE Ja JOCTHUTHAT
OTHHILIETO Ha MOpaXXeHHE, HalpuMep MU CHETOHABSIBaHe, CBIIAYHINA, 3eMETPECEHUS, TIOJKapH, MITH
KOTraTo MOpa3sBallMiT (akTOp HM3MCKBAa OKa3BaHE Ha HACOYEHA >KMBOTOCHACSBAIA IMOMOI] B
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pamkuTe Ha 10-20 MUHYTH (IIpHU XUMHIECKO OTHHINE Ha MOPAXKEHHE), BpeMe, B KOETO HE MOXe /1a
CE OYaKBa OIOBECTSABAHE, TPAHCIIOPTHUPAHE M Hauaylo Ha JeiictBue oT cTpaHa Ha [[CMII. B Te3u
CJIydyan BCCKHU €IJMH MCAUIIMHCKHU CIICIUATIACT Tp)l6Ba Ja opraHusupa v 3all04YHC U3IIBJIHCHUECTO HA
3aJa4nTe MO0 MEIUIMHCKOTO OCUTYPsIBaHE Ha MMoCTpananuTe. Beska MuHyTa Oe3aeicTBHE MOXKE J1a
ce okaxe (haTaiHa 3a )KUBOTA W/WIH TPYIOCIOCOOHOCTTA Ha IOCTPAJATIHTE. 3a JIa MOXKE TPABHITHO
Jla CEe OpraHM3HMpaT JCHHOCTUTE IO MEAWIMHCKOTO OCHUTYpsBaHE Ha OCICTBEHATA CHUTYaIUs
(MOBC), ¢ HeoOX0aMMO Ja CE¢ 3HaAT OCHOBHHUTC MCIWIMHCKH acleKTH Ha OeIcTBHsATa
(Kostadinov 2011):

1. BC ce xapakrepu3upaT C MOBHIIEH PHCK 3a JKHBOTA W 3[paBeTO, HE cCaMoO Ha
MOCTPaJIAlIUTe, HO U HA BCEKUM €JMH B OTHHIIETO HA MOpaKeHHE (B TOBA YHCIO U
MeIUIUHCKUTE criennanucty). CiemoBaTesiHo, 3a 1a MOXKe J1a OKaxe e(eKTHBHA TOMOII
Ha TMOCTpaJialiuTe, BCEKH EIUH MEAUIMHCKH CICNUAINCT TpsiOBa Ja Moxe Ja
I/II[CHTI/I(I)I/IHI/Ipa HAJIMYHUTEC ONMACHOCTU U CBBP3aHUTE C TAX PHUCKOBE, KAKTO U Aa 3HAC U
MOXK€E Aa NpeaArnprueMe aai€KkBaTHU MPCBAHTUBHU MEPKH,

2. BC ce xapakTepu3upaT ¢ MOYTH SJHOMOMCHTHO Bh3HHKBAHE Ha TOJIIM OpOii TOCTpasIaiy,
KOHWTO HAJXBBPIAT BBH3MOKHOCTUTEC HAa HATMYHUTE MCIUIMHCKA CWIM M CPEJCTBa 3a
OKa3BaHE Ha U3MCKBaHATA OT BHJA Ha TIOyYCHUTE YBPEIKIAHMS, MCAUIIMHCKA TIOMOIIL;

3. BC, B moBeuero ciyuam MpPEAW3BUKBAT, MHOXCCTBCHH, MOJNU W/WIA KOMOWHHPAHH
TpaBMH;

4. Heobxoammara »HUBOTOCHACSBAIA TTOMOI TPAOBA Ja C€ OKaXKE B CHIIHO JUMUTHUPAH
BpPEMEBH UHTEPBAI;

5. MenuuuHCcKaTa MOMOII Ce OKa3Ba B WK B OJM30CT IO OTHUIIETO HA MOPaXXEHUE, MSICTO,
KBJIETO JIMIICBAT HM3IOJN3BAHUTE B €XKEJHEBHATA MPAKTUKAa MEIMIMHCKA amapatypa (3a
JIMarHOCTHKA W JICUYeHHE), BH3MOXKHOCT 32 KOHCYJNTAIMM M YECTO JOpHU U padorara B
CKHIT;

6. MOBC TpsibBa na e KoopAMHMpaHa M CyOOpAMHMpAHA C ACHCTBUATA HA OCTaHAJIHTE
enementu Ha ECC.

3a 12 MOXE Ja OTrOBOPAT aJCKBaTHO HA TOPEIMOCOYCHUTE MPEIM3BHKATEICTBA MEAUIMHCKHUTE
CTICI[HAUCTHU TPIOBa Ja TIPUTESIKABAT MUHUMYM CJICAHUTE 3HAHUS U YMCHUS:

* Kak nma omenesr? OuensiBaHe € B Mpsika 3aBUCUMOCT OT IIpaBUJIHATA OIEHKA Ha
Ch3/IaBalliaTa ce TeXKKa 00Ia U MeIULIMHCKA CUTYalHsI.

® OHGHKa Ha cuTyanusiaTa — I/IJICHTI/I(bI/IHI/IpaHC HAa HAJIWMYHUTC U NOTCHUHAJIHU OITACHOCTH,
PHCKOBH U TIOpassBamy (pakTopu, KaKTo H MPEANPUEMaHe Ha ChOTBETHHUTE NPEBAHTUBHU
MEPKH;

e OpraHm3upaHe Ha MEIUIIMHCKATa IIOMOI] HAa MSCTO — 30HH, BPEMCHCH MEIMI[MHCKH
MYHKT;

*  3BbpmiBaHe HA COPTUPOBKA, CTAOMIM3AIIMS, €BAKYAIIHS 110 HA3HAUCHHE,

*  HemnpexbcHar ooMen Ha undopmarms. (Kostadinov 2013)

3a 1a npuIoOHAT rOPENOCOUYCHUTE 3HAHUSA M YMEHHS, MEAUIIMHCKHUTE CIICIUATIMCTH TPsAOBa J1a

npeMHUHAT OOydYeHHE MO MEIUIUHCKO pa3y3HaBaHe, IUlaHupaHe W ympasieHne Ha MOBC,
U3BBPIIBAHE HA COPTUPOBKA U OKA3BaHE HA MEMIIHCKA MOMOII HA MOCTPagalik OT 00JIBYBAHE C
HOHU3MpaNia pajuanus, WHTOKCUKANUS OT BHCOKO TOKCHYHH BEIECTBA, WH(CKTUPAHE OT
OMONIOTUYHY areHTH, KaKTO U C Pa3IMYHU BHIOBEC TPAaBMH Ha TJiaBa, KOPEMHA M IphIHA 00JacT,
OTOPHO-/IBUTATEIICH arapaT, BpeMeHHA 1 JiepUHUTHBHA XeMocTas3a, 60pOa ¢ pa3NIuYHUTE BUIOBE
IOKOBHU ChCTOsIHUSL. E(eKTHBHOTO 00ydeHue B Te3u 3aabmkutentu enement Ha MOBC u3sucka
o0yuaeMHTe Jla IPUTEKABAT CICAHUTE MUHUMAIHH 3HAHUS T10:

e Tlarou3HONOTHS 1 TATOAHATOMHUS HA IOCOYCHHUTE YBPEIKAAHUSL,

*  Jla Morar Jia OTpeerIsIT U OTACIAT XapaKTePHUTE CHMITOMHU M CHHIPOMU;

* Jla ca 3amo3HaTH C IIpoleca Ha OCTaBsiHe Ha JUarHo3a U AuQepeHanta J1ariosa;

* [larorenesara Ha lllox/MHTOKCHKanus/MTHpEKIIHO3eH TpoIieC

° OCHOBHI/I TNPpUHLIWNNW TPpUA 1/1360pa Ha JICYUCHHUC U ITPECBCHIMA HAa OYaKBAHU YCIOKHCHUA.



WzyuyaBanero Ha MBC B mbpBH ceMecThp Ha TPETH Kypc OT OOyYEHHETO Ha CTyJCHTHTE II0
meauiuHa, (Kostadinov 2016) kakto U BBB BTOpara TOAWHA Ha OOYYEHHETO HA MEAUIIUHCKHUTE
CECTPU M AKYHICPKU HE OTroBaps Ha rop€rnoCOYCHUTE MUHUMAJIHU W3UCKBAHHA 3a MCAUIIMHCKH
3HAaHUA U YMCHU, KOCTO CHJIHO JIUMUTHUPA eq)eKTI/IBHOCTTa OT MpenogaBaHusA MaTCpual U HaJlara
HpOMsIHa B Y4eOHHMS IUIaH U NpeMecTBaHe Ha JAMCLUIUIMHATA B MO-TOPHU KypcoBe — 5-TH Kypc 3a
CTYJIGHTH 110 MEIULIMHA, BTOPH CEMECTBP Ha TPETH KYypC 3a CecTpH W akymepku. OOy4yeHne BbB
¢dopma Ha CcBOOOJHO M30MpaeM MpeaAMET IMOHE 10 MeAMIMHCKO pa3y3HaBaHe, MeIHIMHCKA
coptupoBka, Oka3zBaHe Ha IbpBa MeanunuHCKa nomoml npu bC, cwmio TpsdBa na 6bae 00CHACHO
KaTo HEOOXOANMOCT, TIOPaIN TPOMEHEHHUTE MPETM3BUKATEIICTBA TIPE MEANIIMHCKATa OOIITHOCT.
[Mopamu OBp30 mpomeHsIaTa ce cpena, KakTo M BB3MOXHOCTH 32 OKa3BaHE HAa MEIMIMHCKA
TIOMOII] Ha TTOCTPAJANINTE € HEOOXOIMMO /1a c€ MOTHPCAT HAYMHY 33 BBBE)KAAHE HA 33JbIDKUTEITHO
(ra 2 wn 3 roguam) cien-aumioMHo odydenue no MOBC.
H3Boau:
1. Perucrpupana e TpaiiHa TEHICHIIMS 32 MOBHUIIABaHE YECTOTA U TexecTTa Ha bC.
2. EdexrtuBaoctTa Ha 00yuernero mo MbC e cuiHO orpanudeHa, mopaay panHara ¢asa Ha
Npero/iaBaHe Ha JUCHMILTMHATA.
3. HeoOxomuma e mpoMsHa B y4eOHHTE IUIAHOBE 3a Ja C€ OTFOBOPU Ha IPOMEHEHHTE
NpeM3BUKATEIICTBA IIPEJ MEAUIIMHCKATa OOLIHOCT.
4. Heob6xomuMo e IpoBexkJaHe Ha 3aIBJDKUTEIHO Clie-AuIIoMHO o0ydenne mo MOBC.
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TEPOPUCTUYHATA ATAKA B CAHKT IIETEPBYPI' - UBBEJIEHUTE
MEJIUIIUHCKH ITIOYKH
Enena BoakanoBa, PoctuciaB Kocragunos, Mapusi I'eopruesa
Mennuuncku ynuBepceuter- [liioBaus, @axkyJareT 1mo o01ecTBEeHO 31paBe,

Kareapa ,,Ennaemuosiorusi 1 MequiuHa Ha 0eICTBEHUTE CUTyallUU,

cekuus ,,MeauuuHA HA OeICTBEHUTE CUTyalMU*

SAINT PETERSBURG TERRORIST ATTACK- MEDICAL LESSONS
IDENTIFIED
Elena Valkanova, Rostislav Kostadinov, Mariya Georgieva
Medical University of Plovdiv, Faculty of Public Health, Department of
Epidemiology and Disaster Medicine

ABSTRACT

Introduction: On 3 April 2017 a terrorist attack took place on the Saint Petersburg
Metro. As a result 15 people lost their life and 45 sustained different type of injuries.

The aim of this study is to identify some of the features of the attack that have direct
impact on medical support.

Materials and methods: By the means of descriptive and comparative methods the
terrorist attack location, improvised explosive device and types of injuries sustained were
analyzed.

Results and discussion: From the medical point of view underground facilities-
trains, wagons and stations are extremely difficult to be reached and there is no place for
temporary medical stations establishment. Type of the IED was designed to increase the
secondary injuries. The choice of metro lines used by students in the time when mainly
students are travelling is another novelty with impact on medical support.

Keywords: Terrorist attack, medical support, lessons identified
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BouBenenue

W3non3BaHeTo Ha HAaCWIME WM 3aIUlaxaTa OT M3IOJI3BaHE Ha HACHIHME WM Ka3aHo C
JPYTH JyMH, W3IIOJ3BAHETO HAa TEPOPUCTHYHM JIEWCTBHS 3a MOCTUTaHE Ha ONpeENeeHH LEH,
JaThpa OT JpeBHOCTTAa. [IpoMsHaTa B reomojoThHyeckara obOcraHoBka mpe3 707 romuHu Ha
MHUHAJIMSA BeK ONeKW HavdanoTo Ha Taka HapedeHHs MojJepeH Tepopu3bM. CpaBHEHHETO Ha
MPOBEICHUTE B TMOCIEAHOTO JECEeTHIeTHEe aTakd W Te3n OoT Kpas Ha 207 crometne
HEZIByCMHCIICHO JIOKa3Ba 3ara3BaHe CTpaTerdsTa Ha TEpOPUCTHTE, HO TPOMsSHA B TAaKTHKaTa.
OTBiMyaHuATa, B3EMAHETO Ha 3aJI0KHHULM U yOUiiCTBaTa Ha 3HAKOBH (DUI'YPH C 1IeJI IOCTHI'aHE Ha
KOHKPETHO Ae(MHUpPAHN U 00sIBeHH 1es (0cBOOOXKIaBaHe HA 3aTBOPHHUIIM, U3TETIITHE HA BOCHHU
KOHTUHI'CHTH, IPCKpaTABAaHC Ha onepaum/l) OTCThIIBAT MJSICTO Ha CaMOy6I/II>'ICTBeHPI aTCHTATH,
HAcOYEeHW KbM T.H. MEKM Lenu (OOMKHOBEHM TIpaxJaHu) Oe3 ompeneisHe Ha KOHKpPETHa M
noctwkuMa 1en. ChBPEMEHHHTE TEPOPUCTHYHM aTakd LENAT OCHOBHO BCSIBaHE Ha CTpax M
HECHUT'YPHOCT CpeJl HaCEJICHHETO.

Cnopen Global Terrorism Index mpe3 2015 rommHa mpH TEpOPUCTHYHH aKTOBE ca
3aruHamM 29,376 nymu. /IBa mBTH ce € yBeIW4HmiI Opos Ha CTpAaHWUTE, 3aCETHATH OT TEPOPHU3IBM,
KOMTO HHKOTa JI0 cera He ¢ Omi ToskoBa Bucok.(1) Cropen EBporion 3amnaxaTa 3a CUTYypHOCTTa B
EBpoma e HapacTHana mpe3 MOCIETHUTE TOAWHA W TCHACHIUITA € Ja MPOIBIDKH Ja HapacTBa.
Ipe3 2015 ca u3Bbpmmenn 151 ataku, 151 mymm ca youtn u Hag 360 ca paneHmn.(4)

Wsebpiiennsit Ha 3/04/2017 arentatr B IletepOyprckoro MeTpo € NpuMep 3a Taka
oIFcaHaTa MpoMsHAa B crmoco0a Ha JeHCTBHE Ha TEPOPHCTHTE. TS MMa M3pa3eHO BB3ACHCTBHE
BBPXY MEIMIMHCKOTO OCHIYpsIBAHE Ha IOCTpajanure. Thi KaTo BCEKM TEPOPHCTHYEH aKT ce
XapakTepu3upa C HeNmpelBHIMMH BpeM€ M MSCTO Ha IPOBEXKIAHETO, KAKTO M OOXBaT Ha
HocJeaAuIuTe- OpoH, BUJI, CTPYKTYpa Ha MEIUIMHCKUTE 3aryOu, MPEBAHTUBHUTE MEPOIIPHUSTHS CE
n3pa3saBaT OCHOBHO B INOBHINNABAHE HA TCOPETUYHATA U NPAKTHYCCKA TOTOBHOCT HA MCIUITUHCKUTE
CIELUANNCTH, CIACUTEIHUTE €KUIIM U HACENEeHHUETO, KaTo L0, 38 pearupaHe Npu TePOPUCTUYIHO
HarajeHue. 3a ToBa € Heo0X0JUMO Jia ObJaT YCTAHOBEHH U BHEJIPEHHU B NIPAKTUKAaTa KOHKPETHH U
pa3OupaeMu, eIMHHY, CTAaHJAPTHNA OIEpaTUBHU mpouexypu. Te TpsOBa 1a oTpas3sBaT IMpoMsHATAa
B TAaKTHKaTa Ha TEPOPUCTHTE. 3a TIOCTHIAaHETO Ha Ta3M IIeN € HeoOXOIMMO Jla ObJIaT MpoyyYBaHH,
KakTo AeHCTBUATA Ha M3BBPIIMTEINTE, Taka W IPENNPUEMAHNTE OT CHOTBETHHTE arcHINH,
MEIUIMHCKH CITyXOH 1 HacelIeHne AeHCTBH.

ea

HenTa Ha HACTOAMIOTO IpPOYy4YBaHE € Ja C€ aHaJIu3upar MCAUIMHCKHUTC AaCIICKTU Ha
MPOBCACHHUSA yCIECHICH TECPOPUCTUYCH aTCHTAT B METPOTO B CaHKT HeTepGypr.

MaTepuaJm H METOIH

HOCpeﬂCTBOM BB3MOXHOCTUTEC Ha JUCKPUIITUBHUA W CPABHUTCIICH MECTOIU 0s1xa
aHaJIU3UpaHu BpEMETO, MACTOTO U U3MOJI3BAHUA croco6 Ha TCPOPUCTUYIHHUA aTCHTAT, KAKTO U BHUJa
" CTPYKTypaTa HAa NOCTpAAAIUTE U NPEANPUCTUTE ,Z[eﬁCTBPIH 10 TAXHOTO CIIaCsABaHC. K.]'H)CT'bpeH
aHanu3 Oelie IMPUJIOKEH 3a U3BCIKAAHC HA MCIUIITUHCKUTE 0COOEHOCTH.

PesyaraTu u nuckycus

Tepopuctuunusr akt B Merporo Ha Cankr IleTepOypr € OCBIIECTBEH MOCPEICTBOM
B3pUBSIBaHE Ha caMoieiHa 60M0a, ChAbpIKallla METAHU IIpanHeny. EXciio3usaTa e craHana BbB
BaroH Ha BJIaKa, IOKATO TOH € OWJ B JBMXKCHHE W ¢ MPEMHHABAJ MPe3 TYHEJ. 3aruHaiu ca 15
ayu, 77 ca paHeHu, oT KouTo 49 xocnuTanusupanH, 12 B Texko cherosaue.(10)
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I/I360p"bT Ha MACTO 3a B3pHUBa € OT 0CO0CHO 3HAYEHHE. ATaKyBaHa € JIMHUA Ha METPOTO,
MUHaBalla 1npe3 yHUuBCpCUTeT, U TO B 4acC, B KOMTO ObTYBAT OPEAUMHO CTYACHTH. HpnuenBaHeTo B
MJIAIUTE XOpa rapaHTupa maHruKa Cpea HaCCICHNUCTO U HIUPOK OT3BYK B LCJIUA CBAT.

OcBeH NCHUXOJOTHYECKH, B3PUBBT BHB BarOH Ha METPOTO € HEOJIAronpusTeH U OT
KJIMHIYHA TJIeJJHA TOUKa. B ycIoBHATa HA 3aTBOPEHO MPOCTPAHCTBO MOJCITBT HA HAPAHABAHUATA €
MHOTO TI0-pasinyeH. EKcIulo3usita € WMHTEH3MBHA €K30TEPMHYHA peakiys, NPEeAU3BHKAHA OT
OBP30TO XMMHUYECKO TPEBpBINAHE Ha TBBPAO WM TEYHO BemiecTBO B ra3. OcBoOoxmaBa ce
OTPOMHO KOJIMYECTBO €HEprust Mo opmara Ha TOIUIMHA W HAJATaHE, JOKATO HOBODOPMHUPAHUAT
ra3 ce pa3IupsBa, U3MECTBAWKN 3a00MKAAMINS BB3AYX M CH3JaBaiikil B3pHWBHA BBIHA. Korato
JIOCTUTHE TBBPA IpeIMeT, TS TPEAW3BUKBA DA3KO MOKayBaHE HA HAISTAHETO JIO ITHKOBU
CTOMHOCTH, TOCTICABAHU OT TO-IIPOJBDKUTENICH MEPHO/ Ha CBPBXHAJISATAHE, HO ChC 3HAYUTETHO
Ho-Majka BeJIMYMHA OT muKoBoTo. Ilociexnara wact OT B3pHBa € (hazaTa Ha OTPULIATEIHOTO
Hausrane. (6) B3puBHUTE BBIIHU Ce U3KPUBSABAT OKOJIO OOCKTH U CTEHH M C€ OTpa3siBaT OT TBHPIU
noBbpXHOCTH. OTpa3eHUTe BRJIHM MOTaT Aa HHTep(depupar, KoeTo e I0BeJe 1O YBeJIndyaBaHe Ha
HAJSITAaHEeTO HaJ TOBAa HAa ITbPBOHAYAIHATa B3pHBHA BBIHA. KaTo pe3ynTar, B3pHUBOBETE B
3aTBOPEHO MPOCTPAHCTBO, B CPABHEHHE C BPUBOBE HA OTKPUTO,Ca CBBP3aHHU C TO-YECTH MEPBUIHU
B3pUBHU HapaHsBauui (77,5% cpemy 34,3%), ¢ mo-TeXXKH HapaHABaHUA U IO-TOIIMAa CMBPTHOCT
(46% cpemy 7,8%).(5, 9)

CaMO/IeTHOTO YCTPONCTBO € B3pUBEHO, IOKATO BIAKBT HA METPOTO € OUII B TYHEIN, KOETO
3aTpyIHsABa OocThIa 1o nocrpagaimure. OcobeHocti Ha MeTpoTo B CaHkt [lerepOypr e, 4e 1o €
€IJHO OT Hal-ABIOOKUTE B CBETA U A0 IUaTdopmMara ce CTUra caMO OT €JUH BXOJ U eIUH M3XO/.
ToBa 3abaBsi cHAacHTENHHTE EKMIIM M YIBIDKaBa BPEMETO 3a €BaKyalMss W H3HACSIHE Ha
NOCTpaJaIuTe, a € U3BECTHO, Y€ MHTEpBaNbT [0 IOJydaBaHE Ha I'bPBA, IbPBA MEAUIMHCKA U
CTlenuaIn3ipaHa MOMOLI € OT ITbPBOCTETICHHO 3HAYCHHE 33 HAMaIABaHE CMBPTHOCTTA |
YCIOXKHEHUSTA MPHU OCTPO BB3HUKHAIM MOpaxkeHHs. BomausT Ha Biaka, KOHTO € MPOABIIKUN 10
cleJBaIlaTa CIMpKa, a He CIIPsUT B TyHENa, KbAETO AOCTHIIA IO paHEHUTE OM OMII MHOTO TO-TPYACH
€ ChJICHCTBAT Ha CIIAaCUTENNTE U € 3aIll0YHall cacuTenHure aercteus. (10)

OcBeH MSCTOTO Ha B3pHBA, OT 3HAUYCHHECHHE Ca XapaKTEPUCTHUKHUTE Ha B3PHBHOTO
ycrpoiictBo. Criopexn oduipantaTa HHGOpMALUs TO € ChIbPXKaNo J00aBEHH METaJIHU NpEIMETH
KaTo cauMH M OONTOBE, KOMUTO OHMBAT M3CTpENsSHH ChC ckopocT Han 360m/cex. Te, 3aemHo ¢
MIPOEKTUIINTE OT KOHTEHHEpa, B KOWTO Ce HaMHpa B3PUBHOTO BEIECTBO, UIMAaT MHOTO IO-TOJISIM
paadyc Ha MOpakeHHe, OT camara ekcrurosust. (3)

Panenu npu ateHrara ca 77 gymm, kato 49 ca ce HyJaenu ot OOJIHUYHO JieyeHue. Tosa
ca MAIMEeHTH OCHOBHO C M3TapsHWs, IbPBUYHM B3PUBHU TPAaBMH, HAPAHABAHWS OT IIPANHENU U
MIPOEKTUIIN, YEPEITHO-MO3bYHH U IPHOHAYHO-MO3bYHH TpaBMH. (7) B mbpBuTe MUHYTH Ha aTakaTa
70 TIPUCTHTaHE Ha CICIIHNUTE €KUIIM, TOMOI Ha IOCTPagalInTe MOXE Aa ObJe OKa3aHa caMo OT
3a00uKansmuTe TH Xopa. HaBpeMmeHHara u aJekBaTHa Hameca MOXeE Jia € JKMBOTOCHacsBaiia. B
JOCTBIIHUSL HU MaTepual OT CHOMTHETO ce J0Ka3Ba IIOMOIITAa OKa3BaHa OT OUEBHIUMTE Ha
MIOCTPA/IAJITE - U3HACSIHE OT BaroHa, IIbpBa ITIOMOIL, IOMOII HAa CIHACHTEINTE EKUITH B HOCEHETO
Ha TIOpa3eHHTE.

B cnacurennara onepauust ca ywactBat 1000 mymm, 80 ot xourto cmacurenu, 300
eIMHUIN TeXHuKa u 41 MemaunuHcky ekuna u 1 xemukonrep. [IbpBUTE cracuTenu ca OWiIM Ha
MSCTO 5 MUH CIIe]l IPHEMaHe Ha CUTHAJA 3a CIy4miioTo ce.(11) PalfloHBT € oTIeneH, OCUTYpeHH ca
HEOOXOJMMHTE CPENCTBA 33 CHACHUTEIHH JCHHOCTH WM eBakyarus. CracurenuTe ca CHaOIeHH C
I'bJIEH Ha0Op MHAMBHIYATHU TIPEIIa3HH CPEACTBA, TOPAU PUCKA OT BTOPUYHA aTaKa.
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B ycnoBusTa Ha cpOuTHE OT MONOOEH XapakTep, MaHWKAaTa M yXKachT Cpel Xopara ca
TPYAHO NpenoTBpaTUMHU. Te mpedaT Ha CIIaCUTETHUTE MEPOTIPUSTHS M caMy 1o cebe cH Morar Jia
JIOBEZIaT JI0 KEPTBU. 3ana3BaHeTo Ha XJIaJHOKPbBHE M HACOYBAHE Ha THJIATa OT YIUIAIICHH XOpa
ca ocobero BakHH. CIyXuTeNKaTa, IeXypHa 1o rapa, Ha ciiipka ,,CeHHas™ e ycIsiia 1a To CTOpH,
KaTO 10 TO3W HAYMH € MOBJHSIA 32 0-0Bp30T0 U edpekTHBHO crpaBsiHe ¢ mocaexunute.(10)

ITocTpaganure ca TPaHCIOPTUPAHH IO 5 JI€4eOHH 3aBEICHHUS, KaTO Taka Ce IOCTUra
paBHOMepHO HatoBapBane.(2) B Cankr IleTepOyprckusi W3Ciea0BaTEICKH HHCTUTYT IO CIICITHA
MenunuHa 3a 20 MUH ca ocBoOoxeHH 20 MHTEH3WBHH JIETJIAa W Ca OTBOPCHU 4 IOIIBIHUTCITHU
CIICIIHH OTIepanioHHH.(8)

HN3Boau

EnHOMOMEHTHOTO TeHepHpaHe Ha TOJKOBA IMOCTPaNali Hajlara MamaOHa CIacHTeNTHa
oreparnys C aHraXHpaHe Ha BCHYKH CHIHM U cpeactsa. [IpuMepsT ot meiictBusaTta B c. [lerpOypr
JI0Ka3Ba, 4e MPOBEXKAAHETO U M3UCKBA J00pO IIaHUpaHe, MOATOTOBKA M OpraHM3alus, KOMTO ca
MPEANIOCTaBKaTa 3a aJeKBATHO M HABPEMEHEH MEIHWIMHCKH OTroBop. OT 3HaueHHE €, KaKTO
TPEHHPAHOCTTA HA CIIACUTEITHUTE SKHITH, TaKa M Ha padOoTeInTe B O0IIECTBEHN 00EKTH, KBAETO Ce
chOMpaT MHOTO XOpa 3a MPEeooJIsIBaHe Ha FOPENOCOUeHUTE MpeaAn3BuKaresncTra. He Ha mocneqHo
MSACTO € MH(POPMHPAHOCTTA Ha TPAXKIAHUTE M YMCHHETO Jla 3ama3sAT CIOKOWCTBHE W Ja OKaXaT
II'bpPBa MOMOIIL.
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Abstract

Conflict is inescapable and can be both positive and negative. Although still widely
assumed to be disruptive, conflict, when managed appropriately, has been found to make
teamwork within and between organizations effective. In this study, 38 managers in a local
healthcare organization participated in a questionnaire survey to ability to identify the
conflict situation and preferred conflict-management strategies immediately which they use
in their workplace duties and responsibilities. Understanding conflict, applying conflict
resolution strategies in the leader's role, building approaches to addressing essential conflict,
and resolving it are critical to effective leadership. Understanding the elements of conflict,
the processes associated with managing conflict, and the characteristics of conflict resolution
are outlined here as essential to the exercise of the leadership role at every level of the
organization.
Keywords: conflict-management, leadership, healthcare organization

BbBenenne

KoHOIUKTBT € elHO OT HAaW-Ba)XHWUTE SIBICHHUS HA CHBPEMEHHUST COLMANCH W TOJMTHYECKU
®uBOT. Jlymara KOH()IMKT O3Ha4YaBa ‘“‘mpomusopeuue, cnpeuksare, cOaIbcvk”. ChIECTBYBAT
MHOXECTBO JNEDUHUILNN KATO “KOHKYPEHYUs, 63AUMHO NPENnIumane Ha npomueopeauu ci ui
HecvbeMeCmuMy CUIL Wik Kayecmeaa (kamo udeu, unmepecu, sxceranus)” u T.H. (Milkov, 2014).

YrpaBineHHeT0 Ha KOH(DJIMKTH TPENCTaBIsABA MPOMSHA B HapagurMaTa Ha TPAAUIMOHHUTE
noaxoau. Criopes Ta3u Teopus J00pe YIPaBIsBaHUAT KOH(DIMKT € KIHOYBT KbM C(PEKTHBHOTO
CTpaTernuecko B3eMaHe Ha perieHus. ToBa € Tpoliec Ha pas3No3HaBaHe Ha JOOpoKauecTBeHATa
pois Ha KOH(INKTA MEXIy TpPYIMUTE B OPraHW3alMUTe W H3MOJ3BAHETO HA pCIICHUS W
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CTUMYJHUpAII TEXHUKU 3a TMOCTUIaHETO Ha OpraHu3allMOHHA eq)eKTI/IBHOCT (Naumov, Z,Ul‘l-).
VYenexsbT Ha YIPABICHHETO MPU KOH(PIMKTHUA CUTYAIMH 3aBUCH JI0 TOJISIMA CTETeH OT YMEHHETO J1a
ce wuaeHTuuIMpa KOH(IMKTHATA CHUTyalus u jga ce jgeduHupa konduukra. Herosara
npo(UIaKTHKATA 3aBUCH OT PEAMIA TPEANOCTaBKH:l) MO3HABaHE HA OOIIUTE MPUHIMIK HA
YIpaBlIeHHEe HA COLMATHUATE OPTraHM3alMd W YMEHHETO 3a M3IO0JI3BAHETO MM IIPU aHAIlM3 Ha
KOH(IMKTA; 2) HHUBOTO Ha OOIIOTEOPETHYECKUTE 3HAHMSI 3a CBHIIHOCTTa Ha KOH(IMKTA, 3a
MPUYMHKATE JOBEIH JI0 HErO U 32 BH/A My; 3) CTENEHTa Ha ChOTBETCTBHE HA U3IIOJI3BAHUTE METOIN
3a pemaBane Ha kKoH(GmmkTH (McKibben, 2017).

3npaBeomna3BaneTo € cdepa Ha OCOOCHO IMHAMHYHM SIBICHHS W TpolecH. Bcska 3apaBHa
opranmsanus NOpeaCTaBligABa CJIO0XHA W JUHAMUYHA CTPYKTypa, B KOATO YECTO BB3HUKHAT
MPOTHBOPEYHSI, KOUTO MOTAT Jia pepacHar B KOHMIMKTH. M3cienBaneTo Ha pasIMYHATE METOAN
3a paspelraBaHe Ha KOH(JIUKTU B 3[paBHATAa OpraHU3aIMs MOXE [1a MOJ00PSIT paboTaTa Ha eKHIa
1 JIa CIIOMOTHAT 32 Ch3/[aBaHe Ha ePEKTUBHHU MOJMUTHKH 3a TAXHOTO YIIPaBICHHE.

Lea
]_ICJITa Ha NOPOBCACHOTO IIPOYYBAHC € Ha CC I/I]IGHTI/I(I)I/ILH/IpaT OCHOBHH XapaKTCPUCTHUKHU Ha
MOBCACHUCTO HA 3APABHUTC MCHUJKBPHU IIPH YIIPABJICHUEC HA KOH(bHHKTH Ha pa6OTHOTO MSCTO.

Marepuana u MeToan

[IpoBeneHO € CTPYKTypHpaHO JOTHMTBAHE Ype3 WHAWBUAyallHA aHOHUMHA aHKeTa ¢ 38 3/1paBHU
MEHHDKBPa OT BUCIIE W CPETHO HMBA HA yNpaBIIEHHE B 3[paBHU OpraHu3aud. V3Mmon3BaHUST
MHCTPYMEHTapUyM CBhABbpXKA 3 TMaHena Ha u3ciieBaHe: 1) MmoBeleHHE WM XapaKTepUCTHKa Ha
MEHUKbpa 3a jedcTBUe mpu KoHGUMKTHA cutyauus (8 eneMeHra); 2) HOBCICHUC H/WIIH
XapaKTepUCTHKA Ha MCHHUIDKBPA IPH YIpaBlIcHUE Ha KOHPIHUKTH (8 erneMeHTa); 3) moBeAcHHE Ha
MEHHJDKbPA 32 YCIENIHa eKumHa padoTta (8 emeMeHTa). 3a BCEKH EJIIEMEHT OTIOBOPHTE ca
CTENeHyBaHHM 110 5 cTerneHHa ckajia Ha JIukepT oT ,,BUHAru‘ 110 ,,HuKora™. JlaHuuTe ca 00paboTeHu
¢ nomorra Ha MS Office Excel 2003.

Pesysirati n o6cbiknane

B npoyuBaneTo y4yactBaxa 38 MEHMDKbpaA Ha cpefiHa Bb3pacT 47.6 roaunu. Iloutn no-pasHo ca
pasnpenenenu no moi (53 %), mo-romsMata yact ca cemeitau (82%) u OT omepaTHBHO HHBO Ha
ynpasiuenue (47 %) B 31paBHaTa OpraHU3aLus.

[To orHolIeHMe Ha mbpBaTa OOJIACT HA TPOYYBAHETO (TIOBEACHUE W/MJIM XapaKTEpHCTHKA Ha
MEHU/DKBpa IIPU KOH(IMKTHA cUTyanus) - 92 % OT 37paBHUTE MEHUDKBPU BUHATH «IIOIXOX/IAT
CepHO3HO KBM mpobiema», pasciensar npodiema (81%) n B 53% ycraHoBsiBaT mpuuuHara 3a
KOH(pIUKTHATa cuTyarys ( Bik ¢ur. 1).

UZIMONIARAM MO KATO UHCTPYMEHT, 3A /LA NONVYA
GULO LB A O A
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@ur. | [ToBeaeHne W/uinm XxapakTepUCTHKA HA MCHUIXKBPA NPYU KOH(GIIUKTHA CUTYAITHS

KoHhmukThT TpsiOBa &a ce oyeprac HE caMO B HEroBaTa JWHAMEKa, Heroata Qopma u
BB3/CHCTBIE, HO € HY)XHO Ja ce pa30Hpa MPaBWIHO HAYWHA HA TIOBECJICHHC HA YYAaCTHUIIUTE B
KOH(JIMKTa, CTOSAIIMTE 337 TIX HWHTepecH W motpedHoctn (Haraway, 2005). TIpoBeneHu
W3CIIe/IBAHMS TTOKA3BaT, 4e 3a Jla pelraBaMe KOH(IIUKTH 10 KOHCTPYKTUBECH HAuYMH, IBPBO TPsiOBa
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Ja pa3dupame MpuunHNUTE 3a Bb3HUKBaHETO UM (Raikova, 2009). Ctpanure Tps6Ba na ca yBepeHH,
ye ca pgepmHHpanu mpoOiemMa IIOCTHO. Te TpsOBa 1da YTOYHAT CBOWTE HMHTEPECH U
CBIEBPEMEHHO, Jla T Pas3rpaHuyar OT MO3MIMHUTE, KOMTO 3acThlBaT. BakHO € ja ce o0ChasiT
yOexIeHnsATa, HarJlacuTe M MOI03PEHNATA, CBBEP3aHN ¢ KOH(IHMKTA. Benuko ToBa ce moctura upes
U3II0JI3BaHe Ha yMEHUs 32 e(peKTHBHO ciyliane u pasroBapsHe (bankancka, 2011).

B mpoBeneHoTO TpoyduBaHE BCEKM BTOPH MEHHWDKBD C€ ONUTBA Jia pa3perlid ImpodiiemMa,
pasroBapsiiky ¢ yJaCTHUIMTE B KOH(IMKTHATA CUTYaIMs U CE CTPEMHU J]a OCTaHEe OOCKTHBEH IpU
HeroBoTo pemasane. Han 42 % oT pecrioHJeHTHTE 3asBSBAT, Y€ TI03HABAT WICHOBETE HAa €KHIA CH
JOCTaTBhYHO OOPE, 3a J1a 3HASAT, KOTa NMa HaIPEeXEHNEe MEXKLy TSIX U KO ro mpean3Buksa. Beexkn
TPETH OT YYacTHULUTE BIIM3a B POJIATAa Ha MOCPETHUK (MEIUATOp) NPH KOHQIIMKTH CUTyanuu (
BUXK (urypa 2).

PASBHPATE, KOTATO Y/IEH OT EKMMA B MPUYMHABA HAMPEXEHME CPEA EKMIMA ?
VCFILATF, KOFATO MMA HAMPFKFHWFE CPE CAVIKWUTEAUTE BW B FKUMNA ; )

MOSHABATE BSAMMOOTHOLUEHWATA MEKAY C/IVAKWTENTE BA B EKMMA

PASIOBAPHIL CLCBCLIM YHAC T WK ALLAVIBULY AL IO
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JIOUATIATL €1 /10 1 ISATIA CIA A 1S 3MON A RT3
LAEACTBATE KATO MEAMATO (MOCPEAHMK)
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@ur. 2 [ToBeneHne 1/ WM XapaKTEPUCTUKA HA MEHUJDKBPA IIPH YIIPaBJICHUE HA KOH(IINKTa

[Mo-romsima wact (86%) OT pecHOHIEHTUTE MOTraT Ja YCeTSAT, KOraTo IIPOTHBOPEUMATA
npepactBaT B KoHGUMKTH. Ha mpaxtuka peiiHOcTTa 1O NpefoTBpaTsBaHe Ha KOH(IMKTHTE
BKJIIOYBa TporHo3upanero Ha koH(umkra (Tjosvold, 2008). Ilpu anannza Ha KOHQUIMKTHTE, HE
cTaBa JyMa caMo 3a TOBa, Ja ce 0000IIAT pa3InyHi HHPOPMALUU U BB3IEHCTBYS, a PEIN BCHIKO
3a IpaBUJIHA UHTEPIIPETALMATA M OlIEHKaTa Ha Te3u nHpopMmaiyu. Thil KaTo KOMYHHKAIUITa BbB
BcmukuTe ¥ Qopmm (BepbamHa w He-BepOamHa) MOXKe Ja ce pa3dupa KaTo KIOY KbM
KOHCTPYKTHBHATa paboTa ¢ KOH(JIUKTH, aHAIM3bT HA MPEJIIOCTABKUTE 33 yCIEIIHa KOMYHHUKALHUs
e oT ocobeHo 3Hayenue (Michan, 2000; I'eoprues, 2016).

[To orHomIeHue Ha TpeTaTa obyacT Ha n3cnenBane 79 % OT 3ApaBHUTE MEHUDKBPUTE MOCOYBAT
Yye ca CIeUeNMIN J0BEPHETO Ha MEepCOHaNa, KOWTO ympasisaBaT. 93 % ma3sT moBepuTenHa WIN
JMYHa HHQOPMALUS Ha CITY)KUTEINTE CH U CMSITAT, Y€ BCEKH €/IMH CIIY)KUTEIl € €IHAKBO BAXKEH 3a
exura (BIK ¢ur 3).

3anassaTe aHOHMMHOCTTA Ha ?Ka.l'lﬁDI'ID,anEJ'IHTE

CmaTaTe, 4e CTe cevenun [LOBEPMETO Ha ERMNE CH

Mazere NoBepUTENHA U IM4HA HHdJDpMaLlMFI 3a CNYHUTENUTE CH

CmATaTe, Ye BCHUKMTE CH CNYHMUTENM OT EKMNE 3@ E[1HAKBA BaKHK
CmaTaTe, 4e M3MNewaTe CIOKOEH NO BPEME Ha paﬁoTa
OﬁI.I.WBaTE CbC BALWKA EKKN 38 TOBA, KEKBO O4aKBaTe OT TAX

Wmate 106pK BIaMMOOTHOLEHHA € APYTUTE MEHWKLPH

I

Mazure ce o1 NMPUACTPACTHA K KNHOKK
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MouHarh MNOHAKOra MYecTo M PAAKO [ HUKOra

@ur. 3 [ToBenenne Ha MEHUDKBpA 32 YCIICITHA eKUITHA paboTa
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PBKOBOJICHETO HA €KHUIl € C€JHO HAaW-BaKHUTE OTIOBOPHOCTU M 3aJbJDKCHUE HA YCIICHIHUAT
MEHHIKBP. To € OpHEeHTHpPaHO KBM H3ITBIHEHHETO Ha IOCTABEHHTE LN, Ype3 KOHKPETHH
NeHCTBUS, HENPEKBCHATO YCHBBPIICHCTBAHE M NpHEMaHEe Ha HOBH Tpenm3BHKaTencTBa (Baker,
2006). Penmma mnpoydBaHHS IOKa3BaT, 4e 100paTta KOMYHHKAaIWs, H3SICHCHHS CTaTyT Ha
YJICHOBETE, ITO3HABAHETO HA IIeNTa, MOTHBAIMATA CA CHINECTBEHM EIEMEHTH B paboTemus U
edextusen exun (Michan, 2000; Leggat, 2007). OrieHkaTa 3a pbKOBOAEHETO Ha EKHIIa € OI[EHKA 3a
IEUIOCTHATA JISHHOCT Ha ekura. Ts nujBa OT HETOBHTE WICHOBE M OT TE3H, KOUTO Ca M3BBH HETO,
KaTo Pe3yJITaT OT MPEJCTaBSIHETO Ha Lenus eKurn. ETo 3amo, mbpBOCTENeHHa 3a/1a4a Ha JOOpHUAT
PBKOBOJMTEIN Ha EKUII € 113 ToJ0epe MOAXOAAIINTE X0pa, C KOUTO 3a€/HO /1A TOCTUTa MOCTaBEHNUTE
nesm (Clements, 2006; Mihailova, 2015). YcnenrHuar nog0oop U3UCKBA YMEHHATA H €CTECTBEHUTE
CIOCOOHOCTH HA YYACTHHIM B CKHNA Ja ce AOMBIBaT B3auMHO. OT oco0eHa BaXXHOCT €
CB3J]aBAaHETO HA CKHUIICH AyX-CHJIHA HACHTUYHOCT C CKWIIA, CBIIPUYACTHOCT KBM KOJETHTE H
BceoTnaiHoCT B pabdorara (Dellve, 2009).

3axkioueHue

VpaBieHHEeTO Ha KOHQIMKTH € IPEIU3BUKATENICTBO KbM CHBPEMEHHHSAT MEHHKMBHT.
VipaBieHCKaTa ¥ KOMYHHMKaTHBHA KyJTypa Ha 3JpaBHUAT MEHHDKBD TpsOBa Ja BKIIOYBA
MI03HABAHE U PA3TPaHUYABaHE HA IIPUYMHNTE U CUMIITOMUTE 32 Bb3HUKBAHE HAa KOH(IJIUKTH.

IIpoyuBanns mokasBar, uye paboTaTa B €KUII € OT CHIIECTBCHO 3HAUCHHE 3a KAauecTBOTO Ha
OKa3BaHWTE 3JJpaBHHU I'PIDKHU U 3ApaBHO oOcmyxkBaHe Ha manuenture (Aiken, 2012; West, 2001).

[lo3HaBaHeTO W MPAaBUIHOTO H3MON3BaHE HAa KOH(UIMKTHHUTE CHUTHAIM II¢ TO3BOIM HA
MEHHKBpA, 2 NMPEeBaHTHpa KOH(MIMKTA WM Ja TO YNpaBisBa Taka, 4e pa3pelraBaHeTO My Ja
JIOHECEe I10J133, KAaKTO 3a yYaCTHHMIMTE B HEro, Taka M 3a PHKOBOAEHATAa OT HEro OpraHM3alysl.
[TonoOpsiBaHeTo Ha paboTHATA Cpeja M Ch3JaBaHE HA YCIICLICH EKHIT B 3JpaBHUTE OpPraHU3alUu
MOXe Ja ObJe JOCThIIHA OpraHM3allMOHHA CTPATerust 3a MOAOOpsIBaHE Ha pE3yiTaTHTe OT
3[paBHUTE TPUKH
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TWO CLINICAL CASES IN PATIENTS, COINFECTED WITH
CLOSTRIDIUM DIFFICILE AND SALMONELLA AND ROTA VIRUS
Petar Vasilev 2, Mariana Stoicheva '

I Department of Infectious Diseases, Parasitology and Tropical Medicine,
Medical Faculty, MU Plovdiv; > Clinic of Infectious Diseases, Parasitology,
University Hospital "St George' Plovdiv.

Abstract

The widespread use of antibiotics, in many cases unnecessary or with unnecessary duration
lead to disturbances in the normal intestinal flora. Dysbacteriosis is a prerequisite for the
occurrence of intestinal infections and Clostridium difficile-associated diarrhea. We present
two clinical cases of Clostridium difficile-associated diarrhea and coinfections, respectively
with Salmonella spp and Rota virus, in children after antibacterial therapy in view of the
more severe disease in these patients. They use the methods of clinical and epidemiological
analysis, laboratory and microbiology survey. R.G.I, 1 years and 4months old, a week ago,
sick with fever and upper respiratory catarrh syndrome (CADD). Performed outpatient
treatment with Cefadroxil. Because of the persistence of the complaints, she was hospitalized
and treated for Bronchopneumonia with Cefoperazone and Amikacin. She unlocks diarrhea
syndrome, whose etiology is verified by cultures of Salmonella gr.B ESBL (+) and C. diff
toxins. A / B (EIA). Enterocolitis is moderate with a protracted stroke. A. A.C, 2 years and 9
months old, treated with Amoxicillin / clavulanic acid and Cefprozil for CADD. In the last
two days with diarrhea syndrome. Verification of diagnosis by EIA, culture and PCR for C.
diff. And virological evidence of the Rota virus antigen. Enterocolitis is heavy with a
protracted stroke. Clostridium difficile-associated diarrhea should be suspected and actively
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sought in patients, including children with diarrhea occurring during or after antibacterial
therapy.

KEYWORDS: Clostridium difficile-associated diarrhea, coinfection.

Bueenenne. [Ipe3 1935t Hall 1. C. u O'Toole E. 3a mbpBH BT H30JHpAT HOB MUKPOOPTAHH3BM OT
U3Npa)XHEHUsATa Ha HOBOpOJAeHU. ToiH e oOnurareH aHaepoO, MOJABIIKEH, NPBUKOBHICH U
criopoodpasyBamt. [IppBonavanno e napwieH Bacillus difficilis. YcranoBeno e, 4e Bacillus
difficilis € BUCOKO TIaTOTEHEH 3a MOPCKM CBHHYETA W 3aiflli M Ce JIOMYCKa, Y€ TOBa CE JB/DKH Ha
HpOAYLHATa Ha eK30TOKCHH. CKOpO clie]] KaTo aHTHOMOTHIMTE BIM3aT B ynotpeda, Clostridium
difficile-acounnpanara muapus (CDI) crana noOpe mo3HATO YCIOXKHEHHE Ha aHTHOMOTHYHO
neuenune. Clostridium difficile (CLD) e wunmeHTuduimpan kaTo maToreHeH mpe3 1978r.
Jomenautenan npoyyBanus npe3 70te, moKka3Bat, 4e Ba TOKCHHA, TOKCHH A (€HTEPOTOKCHH) U
TOKCHH B (uuroTokcuH), ydactBaT B martoreHe3ata Ha CDI. B pamkure Ha HAKOJKO TOAMHU Ce
YCTaHOBSIBa, Y€ MHOTO KJIacoBe aHTHOMOTHIM HHAyrmpaT CDI.

Hucobk puck YMmepeH puck Bucok puck
Aminoglycosides Ampicillin + Amoxicillin Clindamycin
Vancomycin Macrolides Cephalosporins
Metronidazole Tetracyclines Penicillins, B-lactamase

inhibitors
Rifampicin Fluiriquinolones
Anti-pseudomonal Co-trimoxazole
penicillins

Tabmmma 1. ArTnOnoTHIm, cBbp3anu ¢ maroreHesara Ha CDI.

[Tepopanuuar Vancomycin u opanHuatr Metronidazole ca Ownn cTaHmapTHO U SPEKTHBHO
cpenctBo 3a Jedenue. I[IpeoOmamaBamusr puborun 001 B mpoyuBane BbpXy CDI upeBHH
WH(EKIMY TP MANUCHTH B TUIOBJWBCKH PETHOH MOTBBPXKAABA BOICHIOTO MYy ydYacTHe B Haid-
rossimMara Obiarapcka Oosnnuia, YMBAJL ,, CB I'eopru“ IlnoBauB, HO ce MOSABSIBAT U HOBH
puborunose — 014/020, 053 u 078.

Hen. IlpencraBsime kimununu ciayyan Ha Clostridium  difficile-acounnpana nuapus o
KOUH(EKINH, PECIeKTUBHO ¢b¢ Salmonella spp u Rota virus, Ipu Iena ciel aHTuOakTepuaiHa
Tepanusi ¢ OrJie]] Ha MO-TeXKKOTO NPOTUYaHe Ha 3a00JIABaHHUITA.

Matepuanu U MeroaM. V3monBaHu ca MeTOOHWTE HA KIMHWYECH M CMHAESMHOJIOTHYCH aHAJH3,
Ta00paTOpHU ¥ MUKPOOHOJIOTHIHH U3CIICIBAHHS.

Knnnnuen cayuaii Nel. Clostridium difficile-aconnupana nuapus u kourdexiys cbe Salmonella
spp. P.T. 5., Mmomuue Ha 1r.4M., OT TbpBa kellaHa OPEMEHHOCT, MPOTEKIIa C aHEMHsI M HOPMAaJHO
paxknaHe, M3KyCTBEHO XpaHEHO, XMIOTPOGUIHO, YecTo OO0IeTyBaIo OT PeCIMPaTOpHN HH EKINH,
NOpal KOHTO € XOCHHTAIM3UPAaHO HIKOJKOKPAaTHO B pa3inmuHu Oonauny. [IpuapyxaBarmu
3a0osBaHus - BpojeHa nykcanus Ha Ta300eApeHAaTa cTaBa W OPTOIEAWYEH amapar. 3abosisiBa
npeny ceMuIa ¢ GeOpHIMTET M KaTapaleH CHHAPOM OT CTpaHa Ha TOPHH JUXATEIHH IbTHINA
(KTAIT). IIpoemeno ambOymatopro nedenne c¢ Cefadroxil. Ilopagm mnepcuctupane Ha
OIUIAKBAHMATA € XOCIHUTAIU3HMPAHO 3a TPH AHHM B JleTCKO oTmeneHHWe Ha Apyra OONHMIA H
nekyBaHo 3a Bronchopneumonia ¢ Cefoperazone u Amikacin. OTKIIIOUBA THAPUCH CHHAPOM H
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clie]] KOHCYNTAaIMs ¢ MHPEKIHOHUCT ce npeBexaane B KinHuka no MHPEKIMO3HH OOIeCTH KbM
YMBAJI ,,Cs. I'eopru” rp.JlnoBaus. IlocThBa B TEXKO OO0 ChCTOSHHE, C KOpEeMHa 0OJIKa,
JIOKaJIu3Upana okoio meia, hedpunurer > 39°C, ¢ neBeT TeYHO-KaIlaBH, Ka(sBO-KbITCHUKABU
nedexammu 3a 24 gaca, ¢ mpuMmecu Ha ciay3. OT MapakIMHAYHHUTE H3CIEIBAHUS CE yCTaHOBU
AQHEMUYEeH CHHJPOM, IEepCUCTHpaIla JeBKoluTo3a, yckopeHa CVYE, xumoanOymunemus u
xunokaiaemusi. ETHonorusita Ha JUapuiHUS CHHAPOM ce BepHHIMpa C KOIPOKYJITypa upe3
KyJITypelneH U UMyHo-eH3uMeH Meroq. M3omupa ce Salmonella gr.B ESBL (+), pe3ucTeHTHA Ha
Ceftriaxon u uyBcTBuTenHa Ha Co-trimoxazole. Jloka3axa ce rokcunure Ha C. diff. A/ (EIA) xaro
C. diff. He ce m3onmpa upe3 KyJITypelleH METOJ M HE CE YCTAaHOBHXA IEHHUTE 32 TOKCHUTCHHOCT.
[Mpuoxu ce TepaneBTHYCH KOMILIEKC ¢ aHTHOMOTHUIIA W POOMOTHK mbpBoHavanHo ¢ Ceftriaxon
400mr 1x400mr 1 Amikacin 40mr 2x40Mr 3a 7 IHHU, CIIe[ KOETO Ce HaJ0XH BKIrouBaHe Ha Co-
trimoxazole 2x7,5mn 3a 5 nuu u Metronidazole 3x50mr 3a 3 auu. EHTEpOKOMMTHT mpoTede B
CpenHO TeXKa GopMa ¢ MpoTpaxupad Xox 3a 16 aau.

Knnawnven cayuaii Ne2. Clostridium difficile-aconuupana quapusi ¥ KouHGEKIUsA cbe Rota virus.
A.A Y., 2r 9m., nexkyBan ¢ Amoxicillin/clavulanic acid u Cefprozil mo moBon Ha KI'JIII, mpenu
MoBeYe OT ABE CEIMHUIM INPEAH HACTOSIIMTE OIUTaKkBaHWA. B mocnenHuTe ABa OHU 3a00isBa C
MHOTOKPATHH TOBPBIIAHKS M BOJHUCTH M3XOXKIaHHS. [loCTBIIBA B yMEPEHO YBpPEACHO OOIIO0
CBCTOSIHHE C JIeXUpaTalys 1 MHTOKCHKaIMs, Oieaa Koxka, qudy3Ha KopeMHa Oolika, heOpuinTeT
Haa 38°C, raneHe W MOBpBLIAHE, JECET TEUHM M3XOXKIaHUS 3a 244 ¢ mpumecd Ha ciy3. Ot
MTApAKIMHAYHATE N3CIEIBAHNS CE YCTAHOBHM OTKJIOHEHHS B KPBBHO-TA30BHS aHAIN3 C JaHHU 3a
MeTabonuTHa anuao3a. JJuarnosara ce Bepuduimpa ¢ EIA, kynrypenso u PCR 3a C. diff. xato ce
puborurmpa mam 078. Bupycomormuno ce nokasa Rota virus antureH. Ilpuioxu ce
TepaneBTHYeH KoMmImieke ¢ Ceftriaxon, KoiiTo Oemie mpeycTaHOBEH Ha ITHPBH JICH IOPAJIH MOsIBa Ha
ToKcoaneprudeH oopus, Azithromycin 200mr/2mu 1x1 3a 3 quu Metronidazole 3x15mui 3a 8 quu
npobuoTHK. EHTEpOKOMUTHT MpOTeUe KaTo CpeHo TexkKa GopmMa ¢ mporpaxupat xo/ 3a 11 quu.

3akarwuenne. Clostridium difficile-aconuupana quapus, TpsOBa a ce MOA03Mpa U aKTHBHO Ja Ce
TBPCH TPH MAlMEHTH, BKIIOYMTEIHO M Jela C JAWapus BBb3HUKHAIA MO BpEME, WM Cliel
aHTHOaKTepranHa Tepanus. KoMmiekcHoTo MukpoOmosorndHo mscnensane 3a C. difficile ot
¢dexaman npodbu cbe ckpunupamy meron (ELISA), xynTuBupaHe W TEHETHYHHM TECTOBE 3a
JIOKa3BaHe Ha T'€HH 32 TOKCHI'€HHOCT M PUOOTHIIMpPaHE MMa BHUCOKA JMarHOCTHYHA CTOMHOCT.
Kounngexuusra ¢ apyru maroreHHH 4peBHM Mukpoopranmsmu u CLD mpu nema e BeposTHa
TIPEJIIIOCTaBa 32 TEKKO U IIPOTPaxXUpaHo NPOTHYAHE Ha 3a00JIIBaHETO.
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KO’KHA CEH3UTUBHOCT KbM JIOKAJIHU JEIIM'MEHTAHTH —
PE3YJITATHU OT EAHOI'OAUIIHU EIIMKYTAHHU TECTYBAHUA
Jonka BprmbapoBa, LlBeTana AGaxxueBa
Meauuuncku Yausepcurer - ILnosaus, Mennnuncku dakyarer,
Karenpa no aepmaroJiorusi 1 BEeHEpOJI0rus

SKIN SENSITIVITY TO TOPICAL DEPIGMENTARY PRODUCTS -
RESULTS FROM ONE YEAR PATCH TESTS
Donka Brambarova, Cvetana Abadjieva
Medical University-Plovdiv, Bulgaria, Department of Dermatology and
Venereology, Medical Faculty

Abstract:

There are few data regarding skin sensitivity to topical depigmentants. The Aim of our
study was to examine cutaneous reactions to topical allergens (European Baseline Series and
bleaching products — 5 of the most popular and available). 51 healthy subjects of both sexes
were tested. Patch test was read at 48 hours with positive reactions in 24 subjects (46,2%).
Six positive reactions were detected to Cobalt Chloride hexahydrate (0,39% of all reactions).
Five positive reactions (0,33%) were detected to Potassium dichromate and to Nickelsulfate
hexahydrate. One positive reaction was detected for Depiderm PI(2+). For another four
topical depigmentants (D-Pigment Riche, Melascreen, Skinore, Clairial) all reactions ware
negative. Positive reactions more often had been observed in Baseline Series. The most
common allergens Cobalt Chloride hexahydrate, Potassium dichromate and Nickelsulfate
hexahydrate are common in domestic and professional environment. All tested subjects with
positive samples were given recommendations to avoid contact with established allergens.
Key words: skin sensitivity, Patch Test, topical bleaching products, topical depigmentary
products

BbBeaenue:

Bce mo-gecto ce HaOmIOZaBAT KOXKHM PEAKIMH B PE3YyNTaT HA NMPOMEHEHA CEH3UTHUBHOCT U
(hOTOCEH3UTHBHOCT KBM JieKapcTBeHH W Ko3metmdyHm cpenctBa(Darlenski, 2011) 3a moxamHO
HpuiIoKeHue. JlemMrMeHTupammTe CpeacTBa ce ymoTpeOsBaT ¢ Lel MOCTUTaHe Ha MO-J00Bp
KO3METHYEH €()eKT, CAMOCTOSITEITHO MIIM B KOMOWHAIMSA C IPYTU CPEICTBA, MIOHIKOTa HE3aBUCUMO
OT JIEKapCKUTE NMpPEANHCAHMA M C W3JaraHe Ha Kokara ciel armmkanuara uM Ha UV-mpun. B
pe3yJTar Ha NIMpOKaTa UM yroTpeda ce pa3BUBAT KOHTAKTHH aNePTUYHU PEAKIMU Hail-4ecTo KbM
THpO3MHA3HUTE WHXHOWTOpM: nepuBath Ha Vit. C, Hydroquinone, Arbutin, Kojic acid. 3a
JMarHOCTHIIMPAHETO Ha TE3W PEaklH Ce M3I0J3Ba eNMKyTaHHO TectyBaHe.(Numata, 2015) Vma
TeHJCHLMS BCE IIOBEYE Xopa Jia yNoTpeOsBaT JIOKAJHU JICMUTMEHTaHTH HE3aBHCHMO OT
JIEKapCKUTE TPEANNCAHNs, KOETO YBEINYaBa PHCKA OT HEKEIAHW PEaKIWH, BKIIOYUTEIHO
pa3BUTHE Ha KOXKHA CCH3UTHUBHOCT. IIpoM3BOIWMTENHTE WH3CIEABAT AKTHBHHTE CHCTABKH Ha
JenurMeHTanTuTe. Manko e uHpopMaruaTa 3a 0€30IMacCHOCTTa BKJI. KOHTAKTHUTE ANCPTUYHU
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peakunu. AKO TpH HSAKOHM MAllMeHT ce MOSBSAT OIUIAKBAHMS, TO TOM CE€ TECTyBa CbC ChOTBETHOTO
M3MON3BAaHO cpencTBo. [Ipu HaneTo u3cneqBaHe ca TECTYBaHU MET OT HAi-4eCTO U3ION3BAHHUTE U
JOCTBITHA B CTpaHaTa JIOKAJHH [EIHTMEHTAHTaHTA. AJIEPIHYHUTE PEaKUUHM KbM KO3METHYHU
CpeACTBa Ca MaJKo, a MpUTaTHBHUTE ca mo-dectd. (Warshaw, 2009) Hanmumero Ha moBeue
UPHUTATUBHH PEaKLMH MOXE Jia CE CBBbpXKE C MEXaHM3Ma Ha JCiCTBHE Ha Ta3W IPyIa JOKAJIHH
CPEACTBa U € OYaKBaHO, KOSTO Hajlara BHUMaHHE NPH IIpeIICBaHeTo U yrnoTpedara uMm. TpsOBa
Ja ce UMa NpeABHZ, 4e JIOKAIHATa HPUTALMS MOXKe [Ja Mrpae posii Kato (akTop HapylIaBall
OapuepHuTEe (YHKIMH Ha KOXKaTa M Mpeapasnoyiarail KbM pas3BuTHe Ha aneprus.(Brambarova,
2016)

Hea:
Ja ce mpoydyar KOXHUTE PEaKIUH W O0OOIIAT pPe3yNTAaTHTE OT CIHKyTAaHHW TECTYBAaHHS 3a
€THOTOJIWIIICH TIEPHOJT KbM CTAHAAPTHHU CMTUKYTAaHHHW aJIepTeHH U TET JIOKAJTHU TEeMUTMEHTAHTA.

MatepuaJ u MeTOAU:

Bruttouenu ca 3apaBu mna Haa 18 roauHu ot aBaTa moina, ot rp. IlnoBaus u pernona. Benuku
TECTyBaHM OTrOBapiAT HA M3HUCKBAHUATA 3a IPOBSKAAHE HA M3CICABAHETO, a HMMEHHO:
JIEPMATOJIOTHYHO 37[paBM B MOMEHTA Ha TECTYyBaHETO - O¢3 OOpPHMBU MO KOXaTa, B 00po 0O0II0
CBCTOsIHKE, 03 TEHKU OOl 3a00NABAHKS U KOHTPAUHIUKAIIMK 332 POBEKIAHE HA TECTYBAHETO
(octep wWHGpApKT Ha MHOKapAa, HEKOMIIGHCHpAaH 3aXxapeH Juaber, HeKOMIIEHCHpaHa
TUPEOTOKCHKO3a, OBOpeYHa HEMOCTATHYHOCT, AKTUBHA TYOEpKyyo3a, OpEeMEHHOCT, OCTpa H
XPOHUYHA €K3eMa, YPTHUKapus, MUKO3a U 1p.). He mpueMar u HsMa JIOKAIHO MPUIOXCHUE Ha
MEJIMKAMEHTH, KOHTO MOTAaT Ja TMOBIWSIAT pe3yiarara OT H3CICABAHETO (KOPTHKOCTEPOHUIIH,
AHTUXHUCTAMWHHU, TPAHKBUJIIN3AaTOPH, CI/IMHaTI/IKOMI/IMeTI/IHI/I).

KoxxHo-anepruunu u3ciaenanus: [IpoeneHo e emmkytanHo TectyBane (Patch test) ¢ 5
JIOKAJTHY JeTIITMEHTaHTa 1 0a30BaTa eBporeiicka crangaptHa cepust (European Baseline Series) u
KOHTpoJa. JIokaiHuTe AeNMUTMEHTaHTH ca MeT OT Haif-4ecTo M3MOJI3BaHUTE U JOCTHITHY Ha ra3apa:
D-Pigment Riche cream.(Avene), Depiderm PI cream (Uriage), Melascreen cream (Ducrey),
Skinoren cream (Schering-Plough), Clairial cream (SVR). W3nom3BanaTta 06a3oBaTa eBpoIeiicka
cTaHjapTHa cepus BKmouBa 30 aneprena. McienBaHuTe anepreHd ce MOCTaBAT B CTaHIApTHH
xunoanepreHHu kamepu AK-8, kouto ce 3anenBaT ce BbpXy KoXkaTa Ha rbpba u ce cBaT Ha 48
qac.

OtuuTaHeTo € HalpaBeHO CIOpes M3MCKBaHuATa Ha International Contact Dermatitis Research
Group(ICDRG).
W3cnensaneto e nmposeneHo ¢ pazpewmienue Ha Etnunara Komucus na MY -I1nosaus.

PesyaraTu u o0cbxIaHe:

TectyBanu ca 51 3apaBu ymma (20 mpxe u 31 jxeHM) 32 €THOTOIUIIEH nepro. Pesynratu ca
oryereHn npu 49 numa. J[Bama He ca ce sABWIM 3a oTuuTaHe. IIpeoOiamaBamarta 4acT OT
TECTYBaHUTE Ca XOpa B aKTHBHA BH3PAcT, CaMO YeTHpHMa ca TieHcruoHepH (7,69%)

[Ipn emmkyTaHHOTO TecTyBaHe Ha 48 4ac ca OTYCTCHH IOJOXKUTEIHH MpoOH Tpu 24 mymu
(46,2%), a ipu 25 (48,1%) Bcuuku IpoOH ca OTPUIIATEIHH.

ITpu Patch test ¢ 6a3oBaTa eBpometicka cepust ot 30 anmepreHa ca oT4eTeHU 44 MOJOKHUTEITHU
npo6wu. (¢ur.1.)

Haii-uecture ameprenm ot basomara eBpormeiicka cepus mpu emukyTaHHuS Tect: Cobalt
Chloride hexahydrate, Nickelsulfate hexahydrate n Potassium dichromate, ca gecto cpemanu B
6ura u B npodecronannara cpexa.(Darlenski, 2011, Kazandjieva, 2011) Te ca ocHoBeH daxTop 3a
pa3BUTHE Ha aJIepIMYeH KOHTAKTEH IEPMATHT, CAMOCTOSTEIHO WM B KOMOMHALUS 110 MEXIY CH.
Nickelsulfate hexahydrate e mo-uect amepren mpm xeHurte. Toif ce HaMHpa B KO3METHYHU
cpencTBa (CEHKH, MOJIMBH, CIUpalHM 3a O4YM, OYHa JUHUA) W Omwkyra.(Bordel-Gomez,2010)
CepbxuyBcrButenHoctTa kbM Nickelsulfate hexahydrate e puckoB ¢aktop 3a pazButie U Ha
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ex3eMa Ha pbuere.(Kazandjieva, 2011) OcBen kato NPUYMHUTENN HA KOHTaKTeH aepmarut, Cobalt
Chloride hexahydrate n Nickelsulfate hexahydrate ce cmsaTaT 3a OCHOBEH pHCKOB (hakTop 3a
pasButue Ha qucxuaposudopmena exzema.( Kazandjieva,2011)

bpoit | % ot
NO3U- | BCHYKH
TuBHU | 1519
npodu | mpoou
1 | Potassium dichromate 5 0.33
2 | p-Phenylenediamine base (PPD) 3 0.20
3 | Thiuram mix 2 0.13
4 | Neomycin sulfate 3 0.20
5 | Cobalt Chloride hexahydrate 6 039
6 | Benzocaine 3 0.20
7 | Nickelsulfate hexahydrate 5 0.33
8 Clioquinol 0 0
9 | Colophonium 1 0.07
10 | Paraben mix 0 0
11 | N-Isopropyl-N-phenyl-4- phenylenediamine 0 0
12 | Lanolin 2 0.13
13 | Mercapto mix 0 0
14 | Epoxy resin 0 0
15 | Balsam Peru 2 0.13
16 | 4-tert-butylphenol formaldehyde resin 2 0.13
17 | Mercaptobenzothiazole 2 0.13
18 | Formaldehyde 1 0.07
19 | Fragrance mix 1 0.07
20 | Sesquiterpene lactone mix 1 0.07
21 | Qua ternium 15 0 0
22 | 2-methoxy-6-n-pentyl-4-benzoquinone 0 0
23 | 5-chloro-2-methyl-4-isothiazolin-3- one 0 0
24 | Budesonide 2 0.13
25 | Tixocortol-21-pivalate 0 0
26 | Methyldibromo glutaronitrile 1 0.07
27 | Fragrance mix II 0 0
28 | Hydroxyisohexyl 3-cyclohexene 1 0.07
29 | Methylisothiazolinone 0 0
30 | Textile dye mix 1 0.07
Oowmo 44 2,92%

@ur.1. Patch test: oTueTenn 44 MOI0KUTETHN EMUKYTAHHA MPOOH

IMpu enuKyTaHHOTO U3CJIEABAHE Ca TECTYBAHH MMET JEMUTMEHTAHTA 3 JIOKATHO MPHIOKEHHUE
BBpXY Koxata: D-Pigment Riche cream, Depiderm PI cream, Melascreen cream, Skinoren cream,
Clairial cream. KoM uetupu ot tx D-Pigment Riche cream, Melascreen cream, Skinoren cream u
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Clairial cream He ca OTYETEHH MOJOXUTETHH mpodu. CaMo KbM €IUH JIOKAIEH ACHUIMEHTAHT
Depiderm PI cream ima oT4eTeHA €JHA TIO3UTUBHA IP0O0a, KOATO € mosoxkutenHa (2+). Tpsosa aa
ce OTOENe)KH, Ye H3CIEABAHOTO JIMIE, NMPHU KOETO € OTYETCHA IOJIOXKUTENHATa Mpoba KbM
JIOKAJTHUA ACTIMIMEHTAHT € MEIUIHUHCKO JIMIIC W MTOKa3Ba KOHTAKTHAa CEH3UTUBHOCT U KbM APYTU
JICPMATOJIOTHYHY JIOKATHU nipenapaty. [Ipu Hero jumncBa paMuiiHa aHAMHE3a 3 aTOIHS, & BCHUKU
npobu kbM baszoBata eBpomeiicka cepus ca OTpuUIaTeTHH. MOXEM Ja MPEIIONIONKHUM, Ye
KOHTaKTHATa CEH3UTUBHOCT € CBBbP3aHA € €KCIO3UIMsA B pabOTHA cpella ¢ MHOXKECTBO Pa3IMIHU
XMUMUYHH CPEACTBa, MEIUKAMCHTH U JAe3nH(ekTaHTH. B eBporelicko mpoydyBaHe emHa TpeTa OT
5911 tectyBaHW JIMIIa UMAT TO3UTHUBHU MPOOM KBM TPOMYKTH, KOUTO IMpPUIIAraT, KaTo JIUIICBAT
MO3UTHBHU TPOOKM KbM craHaapTHata cepus.(Warshaw, 2009) Anepruunnte peakmum KbM
KO3METHYHH CPENICTBA Ca MAJIKO, @ UPUTATUBHUTE ca mo-decT. CMsTa ce, ue 3acAraT mo-Majko OT
1% ot Hacenenuero u 4% 10 9% OT manmeHTHTE C ajepriuyeH KoHTakTeH nepmartut.(Warshaw,
2009) JlokanHuTe NENMWTMEHTAHTH HaH-4ecTo MpeAU3BHKBAT WpUTATUBHU peaknuu.(Gao, 2008)
HpI/I HameTo M3CICABAHC UPUTATUBHU PCAKIUMH KBM MU3CJIICABAHUTC MNET JOKAJIHNU ACIIMIMCHTAaHTa
He 0sXa OTYETEHH.

HeobOxonumu ca omie w3cienBaHus W HaOWpaHe Ha MOBEYE JAHHW, 33 Jla CE HANpPaBU II0-
JIOCTOBEpHA OILICHKA 3a YeCTOTaTa Ha CMHKYTAHHUTE PEAKIUK CPEJ MOIMyJIaliiaTa KbM JIOKAJTHU
JICTTUTMCHTAHTH.

Ha Bcuukw TecTyBaHM ¢ MOJOKUTEITHU SIMKYTAaHHH MPOOU ca JaJICHH MPEHOPHKH 32 M30sATrBaHe
Ha KOHTAaKT U He3a0aBHO OTCpaHSABAHE HAa YCTAHOBCHUS aliepTeH, MPU CIyYallHO MOMagaHe WITH
KOHTAKT C KOJKaTa W JIMTaBHUIUTE.
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LUNG ASPIRATION OF BLOOD AND GASTRIC CONTENTS IN ROAD
TRAFFIC ACCIDENT- A CASE REPORT
Ivan Tsranchev, Milena Gulinac, Svetlozar Spasov, Georgi Ivanov,
Borislava Teofilova
Medical University Plovdiv, Department of General and Clinical Pathology
and Forensic Medicine, St. George University Multi-Profile Hospital for
Active Treatment, Department of Forensic Medicine, 15 Vasil Aprilov Blvd.,
4000 Plovdiv, Republic of Bulgaria

Abstract: Death cases caused only by aspiration as a cause of death are really rare, especially
in cases of road traffic accidents. Usually they are in the context of other severe traumatic
injuries. Here we show a case of a 19-years old, young woman, died in road traffic accident
as a passenger on the right front seatplace in a vehicle, hit frontally by another vehicle. All
autopsy findings, and the microspopic examination give us the basis that this woman has
died from aspiration of blood and gastric contents after the road traffic accident.

Keywords: aspiration, road traffic accident, cause of death, gastric contents, blood

Introduction: Every year almost 1.3 million people lose their lives as a result of road traffic
accidents, contributing to above 3500 deaths per day world-wide (Saleem et al., 2015). The highest
number of injuries found in RTA are head injuries, followed by multiple injuries, thoracic injuries,
abdominal injuries, and others injuries (Kalougivaki et al., 2014, Kuchewar et al., 2012). Death
cases caused only by aspiration as a cause of death are really rare, especially in cases of road
traffic accidents (Ottosson, 1985, Gilroy, 1985). Usually they are in the context of other severe
traumatic injuries. Aspiration and large airway obstruction as a cause of death is on average 6 to
11 percent (McNicholl, 1994, Hu et al., 2014) of all death cases.
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The case report: Here we show a case of a 19-years old, young woman, died in road traffic
accident as a passenger on the right front seatplace in a vehicle, hit frontally by another
vehicle.The speed limit on the road in the area of the accident is 90 km. per hour. The woman is
found by the emergency physicians dead, on the seatplace.

Damages of the vehicle, in which is found the victim

In the external examination of the corpse we found only superficial bruises and abrasions over the
body in the area of head, thorax, and upper and lower limbs. All skeletal bones are presented
intact, except nasal bones which are broken. A blunt wound with length 1,5 cm. in the area of the
nose is found, which wound’s bottom opens into the nasal cavity.In the internal examination of the
corpse, the cranial cavity and structures inside are presented intact.

*Obstructed trachea and main bronches with blood and gastric contents, and the
aspiration fields of the right lung

[
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**Punctuate haemorrhages of epicardium
After examination of thoracic cavity we found the mouth, trachea and main bronches filled with
liquid substance including gastric contents and blood (*). On the surface of the lung we saw
aspiration fields. The abdominal cavity and organs inside are presented intact. In the stomach we
found the same substance as the substance into the airway paths. Except of that, over the lungs
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and epicardium of the heart we found punctate hemorrhages(**).

The blood into the corpse was dark, and also liquid.

Microscopic features: Histological sections from the periphery of the lungs shows lumens of
peripheral branches of the bronchial tree ( small bronchi and pulmonary alveolis ) fill with
stomach containts ( food particles , gall ) and blood. Also there is presence of collapsed alveoli (
atelectans) alternating with dilated alveoli and vascular congestion.

H&E x40

All these autopsy findings, and the microspopic examination give us the basis that this woman has
died from aspiration of blood and gastric contents after the road traffic accident.
Conclusion: Death cases due to aspiration after road traffic accidents are rare but often could lead
to fatal consequences and separately to cause the death of the passengers inside the vehicle,
without any other severe traumatic injuries, which to cause the death.
References:
1. Study of fatal road traffic accidents: based on medico-legal autopsies- Shemaila Saleem,
Ayesha Haider, Jehanzeb Khan, Tamkeen Saleem.
2. Retrospective Autopsy Based Study of Fatal Road Traffic Accidents in Fiji- James JVP
Kalougivaki and Ramaswamy PS Goundar.
3. Demographic Study and Medico-legal Aspect of Fatal Road Traffic Accident in
Aurangabad- S. V. Kuchewar, R. D. Meshram and S. J. Gadge.
4. Aspiration and obstructed airways as the cause of death in 158 consecutive traffic
fatalities- Ottosson A.
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7. Aspiration-Related Deaths in 57 Consecutive Patients: Autopsy Study- Xiaowen Hu,
Eunhee S. Yi, and Jay H. Ryu, Luis Seijo.

N D

38



Hayunu tpynose Ha Cbro3a Ha yueHuTe B bbarapus—Iliosaus Cepus I. Menuuuna,
dapmanusa u genranna meguuuHa T.XXI. ISSN 1311-9427 (Print), ISSN 2534-9392
(On-line). 2017. Scientific works of the Union of Scientists in Bulgaria-Plovdiv, series
G. Medicine, Pharmacy and Dental medicine, Vol. XXI. ISSN 1311-9427 (Print), ISSN
2534-9392 (On-line). 2017.

JUATHOCTHYHA CTOMHOCT HA YJITPA3BBYKOBATA
KOMIIPECUOHHA EJACTOI'PA®US ITPU ITAIIMEHTHA C
XPOHUYHHU BUPYCHU XEIIATUTHU
Hanuen JloiikoB, Baagumup AHI0HOB
Bropa karenpa no BbTpeminu 60J1ecTH,
Menununcku yauBepcuret - [liioBaus
Kiaunuka nmo racrpoenrtepoJiorusi, Y MBAJI Kacnesna

THE DIAGNOSTIC VALUE OF STRAIN ULTRASOUND
ELASTOGRAPHY IN PATIENTS WITH CHRONIC VIRAL HEPATITIS
Daniel Doykov, Vladimir Andonov
Second Department of Internal Diseases, Medical University — Plovdiv
Department of Gastroenterology, University Hospital Kaspela

Pe3rome

OuneHkaTa Ha CTeMeHTa HA MJIBTHOCT HA YepHUsS APOO e Ba)KHA NMPH JieYeHHEeTO Ha
YyepHOApPoOHHU 3a0oJsBaHusA. Pa3paGoreHu ca pa3juyHH HEHMHBA3MBHHM METOIM, KOHTO ce
H3M0J13BAT KATO aJITepHATHBA Ha 4YepHoApoOHATa OuWomncHs, a TPAH3UTOPHATA
ejacrorpadusi, nMpu KosITO ce HM3MOJ3BAT HANPEYHH BbJIHU, NMPEICTABJSIBA YTBBLPAEH B
NMPAKTHKATA METO/ 32 OLIEHKA HA IUILTHOCTTA HA YepPHHUSsI APO0 M MPUTEKAaBA CBOCTBATA HA
NMPOrHOCTHYEH HHIAUKATOP. 32 pa3jinKka 0T TO3H MeTO/1, IPH KOMIIPeCHOHHATA ejlacTorpadus
(SE), u3nos3BaHa 3a OLEHKA HA CTeNeHTa HA MJIBTHOCTTA HA YepHHUs AP00, 3HAYMMOCTTA
0CTaBa HeCUTypHA.

Memoou. U3cuneaanu 0sixa 144 nymu 3a nmepuog ot 2013 no 2016 roamua, cpen
xouto 30 3apaBu nodposouu. Ilpm Bcuuku 00JHH B paMKHTEe HA 2 JHHM Ca IPOBEICHU
CepoJIOTHYHM TecTOBe 3a M3cJefBaHe HA HeMHBa3MBHUTe Ouomapkepu, SE emacrorpadus,
nocjefBaHa OT YepHoApoOHa Ouoncusi. [Ipu enacrorpadusTa B Ka4ecTBOTO HA HHIAUKATOP
3a INIbTHOCTTA HA YepHus Apod e uznoua3Bad Japanese Elasticy Score /JES/.

Pezynmamu. CroitHoctta Ha JES ce yBeauuaBa ¢ HampeJBaHeTo Ha
xucrosornyHara ¢uoposza. JES e cbmecTBeHo pasiumuyeH MeXAy ciaydauTe Ha yMepeHa
¢puodpo3za (F0-2) u nanpennana ¢puodposa (F3, 4). 3a pasauka 1o ToBa, JES e cxomen nmpu
cIy4auTe ¢ PasiM4HM pe3yJaTtaTu 3a akTuBHocT. JES moka3Ba mo-go0pa nuarHocTu4Ha
CTOHHOCT TPH oOmpejeJsiHe Ha HampeaHana ¢(udpo3a B CpaBHEHHE ¢ OCTAHAJIUTE
CepoJIOTMYHU MapKepu W /00pa BBL3NPOU3BOAUMOCT Ha pe3yararure. OcBeH ToBa, (eme
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MMoKa3aHo, 4e JES InpeacraBjasgaBa He3aBHUCHM IPOTrHOCTHYECH (])aKTop npu nanueHTu ¢
XPOHUYHHM BUPYCHHU X€NMATUTH.

3axnwouenus. KomnpecnonHaTa esiacrorpadusi Moske a ce H3MO0JI3Ba 3a ONpe/elisiHe
Ha Hamnpe/jHa/ia YepHOAPoOHa ¢udpo3a 0e3 MOBIHMsIBAaHE OT YEPHOAPOOHOTO Bb3NaJeHHE 32
pa3jiuKa OT APYrd CepoJOrHYHM MapKepu 3a  depHoaApodHa ¢udpoza. SE moxe na
TpeACTABJISABA MPOrHOCTHYEH (PAKTOP NPH XPOHUYHI BHPYCHH XeNaTHTH.

Abstract

Estimation of liver stiffness is essential in the treatment of liver diseases. Various
procedures alternative to liver biopsy have been developed, and transient elastography using
shear wave is an established method for evaluating liver stiffness and has been shown to be a
prognostic indicator. In contrast, strain elastography (SE) has been applied to evaluate liver
stiffness, however the significance remains uncertain.

Methods.We analyzed 144 patients between 2013 and 2016, including 30 healthy
volunteers. During 2 days period were performed serological tests for evaluating noninvasive
biomarkers, SE and liver biopsy. Japanese Elasticy Score (JES) was evaluated as an
indicator of liver stiffness in this study.

Results. JES was increased as histological fibrosis advanced. JES was significantly
different between mild fibrosis (F0-2) and advanced fibrosis (F3, 4). In contrast, JES was
similar among those with different activity scores. JES showed better diagnostic
performance in estimating advanced fibrosis than other serological markers and good
reproducibility. Furthermore, EI was shown to be an independent prognostic factor in
patients with chronic liver hepatitis.

Conclusions. SE could estimate advanced liver fibrosis without influence of liver
inflammation unlike other serological liver fibrosis markers. SE might be a prognostic factor
in chronic liver hepatitis.

BbnBenenue

W3BbpmBaHeTO Ha OIEHKA HA CTENEHTA Ha IUTBTHOCT HA YEpHUS APO0 € CHIIECTBEHO
Ba)KHO IPH JICICHUETO HA MAMEHTH C XPOHUIHH YePHOAPOOHH 3a00IBaHNS, 3aI0TO IITBTHOCTTA
Ha YepHUs Apo0, MPUYMHEHa OT MPOTpecupaHeTo Ha YepHoapoOHa Gudpo3a, € TICHO CBhp3aHa C
MIPOTHO3MpaHeTO Ha Te3u 3abonsBanus [1]. UepHompoOHaTa OWOTCHS TIPEACTABISABA 3JTATHHS
CTaHJIapT NIpU OIEHKaTa Ha 4YepHoApoOHa ¢udposa [2]. ToBa obade ¢ WHBA3MBEH METON, NPH
KOWTO CBIECTBYBAaT TPEUIKM MHPH IMPOOOB3EMAHETO M BApHAOMIHOCT HAa PE3yNTaTUTE MPH
paznuuHu uscnenosarenu 3, 4]. [lopaau ToBa ce moiaraT 3HAYNTEIHU YCUIIUS 3a Pa3pabOTBaHETO
Ha HCMHBA3UBHU MAapKEpPH, KOUTO Aa OTpa3dBaT INITbTHOCTTA HAa YCPHUA Ilp06 BBbB BB3MOXKHO HaM-
royiiMa 4acT oT 00eMbT My. 3a OICHKAaTa Ha CTEINCHTa Ha YepHOIpoOHa (hubpo3a ce u3mpobBar
pa3IMYHU CEpOJIOTHYHHM MapKepu, Kato Opoil TpomObouuTn, xuamypoHoBa kucenuHa (HA),
konareH 7S tun 4 (47), unu cepyMHH MOJIENM Ha OCHOBAaTa Ha alTOPUTHM, KaTo nHjekcure APRI,
Fibroindex, Forn’s index, FIB-4, Fibrotest, kato ce cro0m1aBa 3a ¢(EeKTHBHOCT Ha PE3yNTaTUTE OT
TSX 3a TpeAcKa3BaHe Ha depHoApoOHa ¢udposa [S5]. [TonoOHKM KpBBHHM Mapkepu obade Morar ja
ObIaT MOBJIMSIHU OT Pa3HOOOpa3HH (PAaKTOPH, CBBP3aHH MM HECBBP3aHH C YepHHS pod [6].

Or npyra crpana, enacrorpadusra Moxe 1a ObJe BbBEJEHa KaTo MPOLEaypa, KOATO € B
CBCTOSIHHE 2 HAIlPaBM OLICHKA Ha IUIBTHOCTTA HA YEPHHA Jpo0 1Mo HEWHBAa3MBEH HauWH. ToBa ce
OTHacsi 0COOEHO 1O OTHOIICHHE Ha TpPaH3UTOpHATa ejactorpadus, MpH KOATO C€ IpHiarar
TexHHKa ¢ HampeuHu BBIHH, FibroScan (EchoSens, ITapmk, @paHnms) win aKyCTHYeH IIHUCB
nmmyic (ARFI), xouto ce mokasBaT ChIIO KaTo J00Bp HEMHBA3MBEH METOJ 3a OICHKa Ha
yepHOoApoOHa ¢ubpoza [7, 8]. IlopTHOCTTa Ha depHUS HApoO, HM3MEpPEHa Ype3 BBHIHOBA
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enactorpadus, ce acouuupa CHJIHO ChC CTENEHTa Ha YepHOApoOHa (ubpo3a NpH ManUeHTH C
XPOHUYHH YepHOIpOOHM 3abonsBanus [8, 9]. BriHoBaTa enacrorpadus obave € ¢ OrpaHHYCHA
HPHUIOKMMOCT TIPU MAIUEHTH C TeXKa GopMa Ha 3aTibeTsaBane win acuut [10, 11]. OcBen ToBa,
METOABT € CKBIOCTPYBAIl M 3a HETOBOTO IIPWJIAaraHe ce M3MCKBa CllenuaiHo obopyxasane. Ot
Jpyra cTpaHa, ThKaHHaTa KOMIIpeCHOHHa ejactorpadus B peanHo Bpeme (SE) moxe na Obue
OCBIIIECTBSIBAHA C TIOMOINTa HA KOHBCHIMOHAJHA YJTPa3ByKOBa COHJA IO BPEME HAa PYTHHEH
ynTpa3BykoB mperiieq. SE e ¢ moka3aHa eQeKTHBHOCT, JIOPH W INpH ManWeHTH ¢ acrut [12].
Hskonko wm3cienBaHus ChHINO MOKa3BaT epeKTUBHOCTTa Ha SE mpH omeHKaTa Ha 4YepHOIPOOHA
¢ubpo3a mpu MaIMeHTH ¢ XPOHMYHA YepHOApoOHH 3abomsaBanus [13—-16]. Crobmasa ce obaue u
3a OTPHUIATEIIHN PE3yJITaTH IPU CPaBHEHHUE ¢ BhIHOBaTa eiactorpadus [17, 18]. Eto 3amro, SE ce
IpHeMa 3a OTHOCHTENHO e(eKTHUBEH M JIECEH 3a IpUlaraHe MeTOA, HO BCE Olle ca HeOOXOAUMHU
JOTBJTHUTEHA NPOYYBaHHUS, 32 JIa C€ OCHTYPST IOBEYE J0Ka3aTeliCTBA U 3a Jla ce BHBEIE Karo
CTaHIapTH3UpaH MeTox [6, 19].

B HacrosmoTo u3cnenBaHe HHME HampaBUXMe olleHKa Ha edexrtuBHocTTa Ha SE C 1npm
HAIMeHTH C Pa3jindHa CTeNeH Ha YyepHoJpoOHa GuOpo3a, KAKTO W Ha NMPUJIOKEHUETO Ha METo/a
HPH ONPEJIEISTHETO Ha MPOTrHO3aTa MPH XPOHUYHU BUPYCHHU XEHATHTH.

MaTepnanu U METOIH

WscnenBann 6sixa 144 marmentu 3a nepuon ot 2013 mo 2016 roguHa, mpeMUHANN Mpe3
kimHEKaTa 1o ,,['actpoerteponorusa™ B YMBAJI ,, KACIIEJIA®“. Ot Tx 34 ¢ XpOoHHYEH BHPYCEH
xermatut C, 80 ¢ xponmueH BupyceH xenatut B u 30 3xpaBu nobposomrm. [Ipu Bcnuku 60HN B
paMKuTe Ha 2 JHH ca NPOBEACHH CEPOJOTMYHM TECTOBE 3a M3CICIBaHE HAa HEHHBA3HBHHTE
ouomapkepu, RT enmacrorpadusi, mocnensana ot uepHonpoOHa Ouomncus. [lpu 3xpaBute
JOOPOBOJIIIM YEPHOAPOOHA OMOTICHS HE € MPOBEKAaHA. XPOHHYHUAT BUPYCEH XCIATHT € J0Ka3aH
ype3 no3utuBupane Ha BupycHute mapkepun HBsAg, Anti-HBcoreTOTAL wiu Anti-HCV, kato
MAIMEHTHTE Ca MOCTBHIIWIM B KIMHUKATa cliell Hail-Manko 6 Mecena OT IbPBOTO HO3UTHBUPAHE.
KonTposHata rpyma ce CbCTOM OT 3[paBd BB3PACTHU JOOPOBOJIM C HOPMaJHHM HHBAa Ha
4YepHOAPOOHUTE €H3MMH, HETaTUBHU BUPYCHU MapKepu, 0e3 aHAMHECTHYHHU JaHHU 33 ChPJ/CUHH,
6enopoOHN ¥ HEeOoIUTaCTHYHH 3a00IsBaHus, KakTo U 0e3 3aBHILICH NpHeM Ha aikoxou (zo 15w
YHCT aJIKOXOJI/IEH CPEJTHOMECEYHO)

3a omeHKa Ha YepHOApOoOHATa IDTFTHOCT Ype3 KOMIIPECHOHHA €IacTorpadus ce H3MoI3Ba
ynrpa3BykoB amapaT Aloka Alpha 7 ¢ wHCTanmmpan HOIBIHWUTENEH MOAYN 3a enactorpadus.
Mogensr Ha TpaHcmrocepa e UST-5412, 5-13MHz. HanmeHoBaHHETO Ha KOMIIPECHOHHATa
enactorpadusi npu To3u MojeN yirpa3BykoB amnapar € Real-Time Elastography /RTE/.

3a momydaBaneto Ha RTE emactorpama ca cma3BaHHM yKa3aHHUSTa Ha TPOM3BOAUTENS U
Epomeiickara ¢Qenepaums Ha oOmiectBaTa IO YIATpasByK B MeIMIMHATA M OUOJIOTHATA
/EFSUMBY/. Tpancatocepa ce TOCTaBsl B JCHO MEXIypeOpPEeHO MPOCTPAHCTBO OKOJIO 5-8 pedpo
MEeX[y NpelHa U cpeiHa akcuiapHa JuHus. dwr. 1

[TarenTHTEe Ca M3CNEBaHK B JIETHAJIO MOJIOXKEHUE, KAaTo JICHATa pbKa € BAUTHATA HaJl
rnaBara. [lanpeHTUTE Ca WMHCTPYKTUpPAHW Jla JUINAT KakTo OOMKHOBEHO, mopamu ¢axra, ue
enactorpadckus o0pa3 ce NoOMBa 33 MIIMCEKYHIM M TUXaTEeIHUTE JBI)KCHUS HE TPEAN3BUKBAT
apredaktd. 30HaTa 3a enacTorpad)CKoToO H3cieABaHE ce W30Mpa CcBOOOAHA OT CBHAOBE H
BHU3YyalM3Upania ce JbI009MHa Ha YepHHS Apo0 MOHE 6 CM.
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Our. 1 CxematmuHO wn300pakeHHTe Ha MACTOTO 3a TpOBEXHaHe Ha dgepHOmpoOHa RT
emacrorpadus

WscnenBanata apnbounua ¢ mexnay 20 u 50mm, ¢ mmom 350 mo 500 xB.MM. Pesynrarure ce
mpueMaT 3a eK3aKTHHU IIPU CTOHHOCT Ha MOKa3aTels 3a MPHIoKEH HaTHCK oT 3-4 mpu ckana ot 0
10 6. @urypa 2. Tler BanumHu H300paXkeHKs ca 3allaMeTeHH 3a BCEKH Mal[HeHT.

Measurement depth
of 20 - 50 mm

- -

350-500 mm? area  Hard

of measurement
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—_—
pressure of 3—4 =
on a scale of 0—-6 =d
arbitrary units

@ur. 2: Kpurepun 3a npaBuiino nposezeHa RT enacrorpadus
3a XHUCTOJOTHMYHA OIICHKAa Ha YepHOApoOHaTa (uOpo3a ca W3MOJ3BAaHU CIHOKPATHH
OHMONCHYHK THCTONETH ¢ wWria tru-cut 16Ga, 22mm nemkuHAa Ha Owomrara, mapka TSK

4



Laboratory, Japan, kouTto npemocTasst 10 11 mopramHu npocTpaHCTBa B U3CIEABAHUS OHOIICHYEH
marepruan. Criex nmesuHpekuus W 1moj oOma aHecresws ce Owomncupa JecHust 700 B
MexaypeOpusTa 1oz exorpad)cku KOHTPOJI, CIe/l OLEHKa 3a Hall-0e30mMaceH U Hail-100bp JOCTHIL.
Buoncusta ce omeHs Kato yCIeIIHAa NPH XHWCTOJOTHMYHM JaHHM 32 HaJIWYWe Ha Hal-Maiko 5
TIOPTaJIHU IPOCTPAHCTBA.

XucTonornuHata OUEHKAa ce u3BbpmBa B OtneneHue no naroanatomus, YMBAJI
Kacnena. IlapadunoBuTe Onokdera ca OLBETEHH IO KIACHYECKHS METOJ 3a OICHKa Ha
yepHOIpoOHaTa GuOpo3a — MOCIEAOBATETHO C XEMAaTOKCWINH M €03HH, peTUKyInH, PAS u Ban
I'm3on.

XHCTONOTMYHO CTafpaHe Ha cTeneHTa Ha (uOpo3a ce M34YnCiIsiBa 10 MeTona Metavir.
Crenen Ha pubpo3za:

FO: Jlunicea ¢pudpo3a

F1: 3Be310BUIHO pa3lIMpEeHHE HA MOPTATHUTE 30HH 0€3 CeNTH

F2: 3Be310BUIHO pasiupeHre Ha TOPTATHUTE 30HU C HAKOJKO CENTH
F3: Cenranna ¢ubposa 6e3 muposa

F4: Hupoza

JlaGoparopHuTe M3cienBaHus ce npoexaar B OTneneHue Mo KIMHUYHA JlabopaTtopus,
YMBAJI Kacnenma. Uznomsear ce Omomapkepute APRI, Fibroindex, Forn’s index, FIB-4,
Fibrotest, 3a m3umcnsBaHe Ha koumto ca u3cimemBanu Alfa 2 Macroglobuline, Haptoglobin,
Apolipoprotein Al, GGT, ASAT, ALAT, o6m Owmpyoun, PLT, xomectepon, riroko3a Ha
TJIaJTHO.

CnOpaHu ca TaHHU 3a BB3PACT U IOJI Ha manuenTta, BMI, Hannune Ha yBennueHa clesKa,
e3oareaqHy BapHIH, TyMOD, aCIHT.

3a cpaBHenue Ha RTE u3oOpaxeHusta e pa3paboTeH CIEHUAIHO 3a Iieira codryep,
KOWTO MOKa3Ba pe3yJTaT B MIPOLEHTHO ChOTHOILIECHHE HA MPeo0IialaBaHeTO Ha ThMHO CHUHUS LIBSIT
KbM IIsJ1aTa 30Ha Ha MHTEPEC, KOMTO ChOTBETCTBA Ha MOBUILIEHA IUIBTHOCT 110 1jBeTOBa cxema Nol
Ha npou3BoauTeNs. METoqbT Ha OlEHKa € HAJIOKEH B NPaKTHKaTa M € U3BECTEH KaTo Japanese
Elasticy Score.

CTaTHCTHYeCKH aHAJIN3

W3BbpmmxMe OLEHKAa Ha KOpelamusTa MeXIy MapKepuTe 3a cTeleHTa Ha (udposa,
BrirounTenHo JES, ¢ momornTa Ha KopenanuoHHUs TecT Ha Spearman. HampaBuxme cpaBHeHHE Ha
pasnmmKaTa MeXIy [BeTe TpymH, Kato mimoimsBaxme Student’s #-test 3a omeHkara Ha
JIMAarHOCTHYHATA CTOMHOCT Oellle onpezelieHa IIIOL 110/l KpUBaTa Ha paboTHATA XapaKTepUCTHKA.
3a M3YMCIABAHETO HA IEPUOJAa Ha NPEKMBAMOCT Oelle W3IO0JI3BaHA KpHBaTa II0 METOoda Ha
Kaplan-Meier 3a mpexuBsieMOCT, a 3a CBIIOCTaBKAaTa Ha NEPUOZA HA NPEKHUBIEMOCT NPH BCSKa
rpyna Oellle M3IOJ3BaH JOTAPUTMUYECH PAHTOB TECT. 3a €JHOKPATeH M MHOTOKpATEH aHAIM3 3a
Tpe/CKa3BaHe Ha JIETAJCH M3XOJ OT YEPHOAPOOHO 3aboiisiBaHe OCIIe M3MOJ3BAH PETPECUBHUST
ananmn3 Ha Kokc. CratucTudeckara OlleHKa Oellie OChIIECTBEHA ¢ momoira Ha codryep SPSS,
Bepcust 19.0 (SPSS). Cratucriyeckara 3Ha4uMocT Oertie ornpeneneHa karo p < 0,05.

PesyaraTu
Kopenauus mexny croiinocrta Ha JES 1 uepHonpoOHaTa ¢pubpo3za

W3Bbpmmxme oreHKa Ha Bpb3KaTa Mexay croiHocrTa Ha JES m yepHOApoOHATAa XHCTOJNIOTHYHA
¢ubposa. CroitnoctTa Ha JES ce yBenuuaBa ¢ HampeaBaHEeTO Ha 4epHOIpoOHa ¢ubpoza. Koraro
pa3zenuxMe TMareHTUTe Ha JBE TPYIH, a IMEHHO TAIlMeHTH ¢ yMepeHa crereH Ha ¢uoposa (FO,
F1 u F2 cropen pesynrata or METAVIR) n manmenTtn ¢ HanpenHana creneH Ha ¢uoposza (F3 u
F4 cnopen pesynarata or METAVIR), JES ce oka3a ChIECTBEHO pa3iMHyYeH MEXIY ABETE TPYIH
(ymepena ¢ubposa cpeiry HampeaHana (Guoposa: 2,53 cpery 3,70, p < 0,001). CoineBpeMeHHO,
croiinoctTa Ha JES Oelre cxo/iHa Py ClIydanTe ¢ pa3inyHa olleHKa Ha akTuBHOCTTa AQ 0 A3.
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Koraro ananmmsnpaxme Bpb3kaTa Mexay JES u xucronormynara oneHka Ha ¢uoposaTa
CTIOpe]] €THOJIOTHATa Ha YEpHOIPOOHHTE 3a00sBaHMS, OsiXa OTKPUTH CHIIECTBEHH PAa3JINKH
MexIy ymepeHata ¢uOpo3a W HampenHanata Guoposa npu ciydaunte ¢ uHpekms ¢ HCV (2,56
cpemy 4,05, p <0,001). He 6emre oTkpuTa 006ave ChIIECTBEHA pa3idKa MPH CIyJauTe ¢ HH(eKmn
¢ HBV (2,94 cpemy 3,51, p = 0,10). IIpu undexmus ¢ HBV, croiinocrra Ha JES Oeme
OTHOCHTEJIHO BUCOKA B IpynaTa ¢ ymepeHa ¢pudposa. Cie; KaTo HarpaBHXMe OICHKA Ha CIIydauTe
Ha HechoTBeTcTBHE Mexxay JES u xuctomornyna ¢udposa, HBV mHbpexuns nim no-Bucok HHACKC
Ha TenecHa maca (BMI) morar na OpmaT cBBbp3aHM ¢ HApyIIAaBaHETO HA B3aHMMOCBBP3aHOCTTAa. B
00obmenue, croitHoctTa Ha JES 6m Morma na ce m3monsBa 3a QUAarHOCTHINNPAHE HA HAIpeTHaNa
¢bubpo3a, ocodero mpu ciaydan Ha uHpekms ¢ HCV.

Bps3ka mexxay JES u npyru mapkepu 3a ¢guéposa

JnarHoCTHYHOTO HpeJCcTaBsHE, OLEHEHO 4Ype3 KpuBaTa Ha pabdOTHATAa XapaKTepUCTHKA
(ROC) n anammz Ha 3onata mnox kpuBata ROC (AUC), moka3sBa OTHOCHTENHO J00Bp
JIMarHOCTHYCH MMOTeHIUAN 3a Gudposa ot xareropus F4 u nHanpennana gubdposza (F3 u 4) (AUC:
0,768 u 0,774, cvorBeTHO). [To-cnermanuo JES nokasea no-no6pa AUC npu npeacka3BaHeTo Ha
Hanpennana ¢uodposa (F3 u F4).

OcgeH ToBa, JES noka3sa 110-100pa JHarHOCTHYHA CTOHHOCT B CPAaBHEHUE C OCTAHAIIUTE MapKepu
3a pubpo3a, kato uHIekc APRI, FIB4 u Fibroindex.

Bpsikara mexny JES u cepymHmTe Mapkepu 3a ¢uOposa chiio Oeme MmoaiokeHa Ha
omenka. JES moxas3sa mobpo acommupane ¢ apyrute Mapkepu 3a ¢ubposa. CroitHoctra Ha JES
obaue He Oeme peneBanTHAa Ha cepymHata ALT, cpoTBeTcTBama Ha pesyiraTa oOT
XUCTOJIOTUYHUTEC HAXOJAKH.

Cnenosarento, JES npurexasa 11o-100po AMarHOCTHYHO NpEJCTaBsSHE NPH OLIEHKATa Ha
HanpeaHana Guopo3a OTKOJIKOTO CEPYMHHUTE MapKepH 3a (HHOpP03a U € B ChCTOSHUE Ja Pasindu
Harpe/Hana 4epHoipooHa Gpubpo3a HE3aBUCUMO OT YEPHOAPOOHH Bb3MATUTEIHHU HPOLIECH.

O0chxKIaAHE

B pamkure Ha Hacrosmoro u3cnenBaHe, RTE ce oka3za edekTuBHO cpencrBo Tmpu
OIIeHKATa Ha HampegHana Guopo3a Ha yepHus Apod. Hammre pe3ynraTtu mokasaxa eeKTHBHOCTTA
Ha RTE B cpaBHeHWe ¢ [Ipyrum KpHBHH Mapkepu 3a (uOpo3a IMpH H3MON3BaHE HA TOJAM
KOHTHHTEHT OT YYaCTHHUIIM, BKIFOUHTEITHO M TaKWBa C HOpMasleH depeH npob. Ilpu mpemxonan
W3CIICIBAHUS 33 ONPEIC/IIHEe Ha IUTBTHOCTTa Ha YepHHs Apo0 ¢ KOMIPECHOHHA emacTorpadus,
ChIIIaTa MOKa3Ba J0Opo MpeAcTaBsHe, aKO Ce OCBINECTBH aekBaTHa mpoueaypa. ROI ¢ miom 2,5 x
2,5 cm creBa a Oble pas3moiiokeHa IBIOOKO IMOJ YepHOApoOHaTa Kalcyna, KaTo ce n30arear
TOJIEMHTE CBHIOBE, 3a J]a MOraT Jja ce TeHepupaT eqHOPOAHHU n3obpaxeHus [13, 20-22]. Hamrero
u3cieBaHe OeIie OCBHIIECTBEHO ChINO W C 1€ BKIKOYBAHE Ha JOCTAaTBUCH pasMep OT
4epHOAPOOHUS apeHXUM criopen ykazanusta 3a SE. Tait kato JAS, u3nonsBan kaTo HHAXKATOP B
HACTOSIIOTO W3CIEABAHE, MOKa3a NOOpPH acOIMAlUK C XHUCTOJIOTHYHO JI0Ka3aHa (Gudpo3a u ¢
JpyTH Mapkepu 3a GuOpo3a, HAIIUTE PE3yNITaTh ca 3HAYMMH. VI3MON3BaHUAT OT HAC aHAJMTUYCH
METOJ] TIPH TOBAa HM3CJICABaHE CE OCHOBaBAa HA OTHOCHUTEHATA OICHKA HA TUIBTHOCTTA HA YCPHHS
Ipo0, KOATO € B Kopenamnus ¢ yepHoapoOHara ¢pubpo3a. [Ipu mpoyuBane Bepxy SE ¢ BKItOUBaHE
Ha nareHTd ¢ HCV, cnenmduanoctTa npu auarsocturmpanero Ha F3 u F4 e crorBeTHO 96,4 1
91,5% [14]. Ilpu apyro uscienBaHe ¢ BKJI0YBaHE Ha nauueHTd ¢ HBV, auarnoctuunara ToyHOCT
Ha SE mo AUROC 3a F3 u F4 e crorBetHo 0,84 u 0,66 [23]. Ilo Bpeme Ha m3cienBaHe ¢
KOMITpeCHOHHa enactorpadus ¢ BkmouBane Ha nanueHTd ¢ HCV ot Urtamus, 9yBCTBUTETHOCTTA
npu guarHoctuimpanero Ha F3 um F4 e cporeerno 91,7 m 66,7% [17]. CmemoBarenHo,
MpeNITHATE W3CNIEIBAaHMA, KaKTO W HAIIWTe pe3yiaTaTH, mokazBar de SE Moxe na mokaxke
OTHOCUTENHO cnabo mpencraBsHe 3a pasrpannuaBane Mexay F3 u F4. SE moxe ma ce okaxe
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MO/IXO/SIII METOJ 3a JIECHO pa3rpaHWYaBaHEe Ha HampeAHal cTaauii Ha ¢ubposa, HO He W Ha
mupo3a. [Ipu m3cnenBane, B KoeTo ce M3BbpHIBAa cpaBHeHHne Ha SE, BbIHOBa emacrorpadus u
ARFI, Heycnmex WiIM HEMOCIEJOBATENHH pE3yNTaTd ca mHoiydeHd npu 12,5% or omutute C
TpUJIarafe Ha BBIHOBA enactorpadus, HO MU HUTO eIuH oT onutute ¢ npunarane Ha SE n ARFI
[24]. MeTomsT SE e B chcTOsIHME Na M3BBPINU OICHKA Ha (uOpo3a Ha depHHS ApoO O0e3 BBpXYy
HETO JIa IMaT OTPaKeHHE BB3MAJMUTEIHN IPOIECH HA YepHHUS Ipo0, HKTep W KPBBEH 3acToil [6].
OcgeH ToBa, SE Moxe 1a ce m3mos3Ba npy nanuenTy ¢ aciur [12]. SE Moxe aa 0be moaxosi
METOJI 3a OTpeIeTIsTHe Ha HampeaHaua yepHoapodHa Gudposa.
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AHAJIN3 1 OHEHKA HA 1/ D NIOJIMMOP®U3MA HA T'EHA
3A AHTMOTEH3UH KOHBEPTUPALIIMSA EH3UM (17Q 23.3) B
PABBUTUETO HA IUABETHA HE®POIIATUS ITPU TAOUEHTHU
CbC 3AXAPEH JUABET THUII 2 U Bb3MOXKHOCTTA 3A
N3MOJ3BAHETO MY KATO PAHEH MAPKEP
Jumutsp Hukomnos', l'eopru Hukosos?

1- Meanuuncku yuupepceutet Ilnopaus- Bropa kareapa BbTpemHu
0oJsiecTH, oTaeaenne mo Hegposaorusa YMBAJL ,,Cs.I'eopru“ IlnoBaus
2- CtyneHt 4 kypc- Meannnncku ynusepeuret [liiosaus

ANALYSIS AND EVALUATION OF THE 1/ D POLYMORPHISM OF
THE ANGIOTENSIN CONVERTING ENZYME GENE (17Q 23.3) IN
THE DEVELOPMENT OF DIABETIC NEPHROPATHY IN PATIENTS
WITH TYPE 2 DIABETES MELLITUS AND HIS ABILITY TO USE AS
AN EARLY MARKER.

Dimitar Nikolov!, Georgi Nikolov?

1- Medical University Plovdiv- Second department internal medicine, de-
partment of nephrology UMHAT ,,St.George* Plovdiv
2- Medical Student, 4th year- Medical University Plovdiv

Abstract: Nearly the half of all included dialysis patients are diabetics. The concept of
diabetic nephropathy as a late complication of diabetes stuck in the past. Over the last 30
years is working hard to establish a number of facts about early kidney disease.

Analysis of ACE I/ D (insertion / deletion) polymorphisms locus 17q 23.3 in patients with
type 2 diabetes mellitus showed that the mutant genotype ACE DD and ID is a risk factor for
microalbuminuria and can be considered as genetic risk factors for diabetic nephropathy in
patients With type 2 diabetes.

30 patients, including 12 women and 18 men, mean age 56.03, were studied. With type 2
diabetes mellitus. The polymorphism of the ACE I/ D locus 17q23.3 gene is determined by
an allele specific PRS (normal genotype I /1, risk I/ D or D/ D).

Conclusions: 1. Analysis of ACE I / D polymorphism in locus 17q 23.3 is associated with
diabetic nephropathy in patients with type 2 diabetes mellitus. Genotype for ACE DD or I/D

47



can be used as an early marker for the development of diabetic nephropathy in patients
With type 2 diabetes mellitus, including normal albuminuria patients.

3axapHusT nuader e o010 MeTaboauTHO 3a00IsBaHe, 3acarailo B CBeTOBeH Maiad 150
muiroHa aymu npe3 2000r., 220 munuona npe3 2010r., xkato mpe3 2030r. ce oyakBa OOTHUTE OT
3axapeH auaber Ja HapacTHaT Ha 366 MuinoHa. [luaGeTpT M HEroBUTE YCIOKHEHHS
TPE/ICTaBIISIBAT MalIa0cH 3/IpaBeH MPOOIIeM.

JuaberHata HeponaTuss € OCHOBHO MHMKPOAHTHONATHUYHO YCJIOXKHEHHE Ha 3aXapHUA
muabder tun II. Tsa e Boxema npuynHa 3a ObOpeYHa HEAOCTATHYHOCT U XPOHMYHO OBOpEUHO
3abonsBane. Okoio 25-45 % OT BCHYKM BKJIIOYEHH HA JUAJIU3HO JICYEHHE MAIMEHTH, KaKTO B
EBpoma taxa u B CAILl, u fImonus ca quabeTuiry.

B 0n0perute anrnoTeH3uH KoHBepTHpamuaT eH3uM (ACE) kaTanms3upa akTHBHPAHETO HA
aHrnoTeHs3uH I B anrnotensux I, koeTo Bow 10 yBeMMYaBaHE HA BHTPETTIOMEPYITHOTO HAJSTAHE U
rmoMepyiHaTa gunrparus. J[BaTa dakropa HompruHACAT 32 OBOPEYHOTO YBpEXKIaHE MPU 3aXapeH
quaber tun 2. OT apyra CTpaHa aHTHOTEH3WH KOHBEPTHUPAIIMAT €H3WM peryimpa OnOpednara
MHKPOLUPKYJIALHUS YPpe3 POIsiTa CH Ha MHAKTHBATOP HA Ba30IMIATATOPHMS MENTH OpaAuKUHKH.

Awnamuzbst Ha ACE /D (nHcepunonen/ nenennonex) noimmopduamu jiokyc 17q 23.3 npu
NaIlMeHTH ChC 3axapeH auader Tun 2 nokasa, 4ye MmyranTHuaT reHotunt ACE DD u ID e puckos
(akrop 3a MukpoanOymunypus. Te3n otkpurtus nocousar, ye ACE renernunn nommmophusmMu
MOTar J1a e CYUTAT KaTo FeHEeTHYHU PUCKOBH (hakTopy 3a auabeTHa He(ponaTHs MpH TMAUEeHTH C
nuaber Tam 2.

Wscnensanu ca 30 manuenty, or kouto 12 sxenu u 18 Mbxke Ha cpenHa Bb3pacT 56,03r.
ChC 3axapeH quaber T 2.

[MomumopdusmbT Ha rena 3a ACE I/D nokyc 17q23.3 ce ompenens c anen
crnermduana PCR (Hopmaner rerotun I/1, puckos 1/D mwm D/D).

[TarmenTtuTe ca mpociesBaHNU B MPOJABIDKCHUE HA €IHA T'OJMHA C KOHTPOJHH
BU3UTH Ha 4 Mecella, BKIIOYBAIIN KIMHUYHA 1 JJAOOPAaTOPHHU U3CIEABAHUS.

[Manuentute ¢ nuabetHa Hedpomaths Osixa pasieiicHH Ha 3 TPYIH B 3aBUCHMOCT OT
NPOTEUHYpUSITA:

Irp. 6 ¢ HOpMOATIOYMUHYPHSI.

2rp. 16 ¢ MEKpOAIOYMUHYPHS.

3rp. 8 ¢ MakpoanOymMuHypHs

Pesynratu ot nposenenara PCR:

Yerupuma narmenty win 13,33% ca ¢ Hopmanen renorun tur I/ 3a ACE.
Ocemnanecer nanueHtu uiu 60,0% ca ¢ puckos xereposurorer reHotun tun I/D 3a ACE.
Ocewm marmmenTt wim 26, 67% ca ¢ puckoB xomo3uroteH tum D/D renorum 3a ACE.
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I/l /D D/D

Pasnpenenenne Ha manuentuTe cnopex nosuMmopdusma Ha rena 3a ACE I / D sokye
17q23.3

86,67% OT wu3cnenBaHUTE MAIMEHTH Ca HOCUTENM HA PUCKOBUS 3a pa3BUTHE Ha quabeTHa
Hedponarus I/D wiu D/D nonumopduszsm B rena 3a ACE.

I/1: 13%
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W3Bonu:

1.Anamu3pt Ha ACE I / D momumopdusma B sokyc 17q 23.3 e cBbp3aH ¢ auabeTHATa
He(pomatys MpHu NalMeHTH ChC 3aXapeH auadet Tum 2.

2 ITomumop¢usmbt Ha reroruna 3a ACE DD wm ID moxe &ia ce u3nonzBa Karo paHeH
Mapkep 3a pa3BuTuhe Ha JuabeTHa HeppomaTHs NpH TALMEHTH ChC 3axapeH jauader Tum 2,
BKJIFOUUTEITHO U IPH HOPMOATOYMUHYPUYHH TTALIUCHTH.
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HEWHBA3UBHA OLHEHKA HA ®YHKIIMOHAJIHUTE U
CTPYKTYPHU CbAOBU NPOMEHMU IIPU TAIHUEHTHU CbC
3AXAPEH JJUABET TUII2 U IUABETHA HE®POIIATHSA YPE3
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NON-INVASIVE ASSESSMENT OF FUNCTIONAL AND STRUCTURAL
VASCULAR CHANGES IN PATIENTS WITH TYPE 2 DIABETES
MELLITUS AND DIABETIC NEPHROPATHY BY DOPPLER
ECHOGRAPHIC EXAMINATION OF THE RENAL ARTERIES
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2- Medical Student, 4th year- Medical University Plovdiv

Abstract: Doppler echography has made significant advances in imaging techniques
in kidney research. Renal Resistance Index (RI) is the most commonly used Peripheral
Resistance Index. The study evaluated the value of (RI) as an early marker for diabetic
nephropathy in patients with type 2 diabetes mellitus.

We studied 102 patients with type 2 diabetes mellitus and diabetic nephropathy and
50 healthy patients as a control.

Conclusions: 1. RI has a positive correlation with the duration of diabetes,
glomerular filtration and glycated hemoglobin. 2. RI increases at the onset of diabetic
nephropathy and can be a predictor for it.

W3cnenpanero ¢ mpereH W myicoB Jlomep Ha apTepuaiHUs M BEeHO3eH ObOpedeH
KPBBOTOK € Bce Ho-IpeuusHo. Jlonieposara exorpadus € cbe 3HAYUTENIeH HalpeAbK B o0yacTTa
Ha 00pa3HHUTe METOM TIPH M3CIIeJBAHETO Ha OBOpenuTe.
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brOpeunure aprepuu MMaT XapaKTePUCTHKAa HAa HHCKOPE3HCTEHTEH TOK M KpHBaTa e
IBy(as3Ha: CHCTONHO H3AWTaHEe, MAaKCHMaJHAa CHCTOJHA CKOPOCT, IPOTPECHBHO CIaJiaHe,
TIOCJIEZIBAHO OT TEJIEANACTOJICH MOTOK.

UYpes mysicoB Jlomiep Morar Jia ce HarpapsT U3MEPBaHUs Ha CKOPOCTUTE Ha KPHBOTOKA!
MakcumanHa cuctoiHa ckopoct (Vp),

Maxkcumanna auacronna ckopoct (Vd),

VYcpennenara cpeana ckopoct (Vm),

Omnpenemnsr ce pesucteHT-UHACKCHT (RI) u myncosusT unngexc (PI).

Pesucrent — ungekcsT (RI)ce nzuncnssa no popmyna:

RI=(Vp-Vd)/Vp.

[Tyncarusuust unzaexc (PI) ce uzuucnssa no popmynara PI=(Vp-Vd)/Vm.

RI e Haii-yecTo M3IMON3BaHUA HMHAEKC 3a HM3CiIeABaHE Ha NepudepHa pe3UCTEHTHOCT.
Cpenuusar RI ce m3uncnsaBa kato cpegHOapUTMETHYHA cTOMHOCT Ha RI OT ropHUs, ZOIHUS MOMIOC
W OT cpeHara yact, HeroBata HopmaiHa croitHoct Bapupa ot 0,50 10 0,70.

B u3cneaBaneTo ce oreHsBa CTOMHOCTTa Ha ObOpeuHus WHAeKc Ha pesucteHTHOCT (RI) karo
paHeH Mapkep 3a auabeTHa HedpomnaTus PH MALMEHTH ChC 3axapeH auaber Tur 2.

Homnep exorpagekoro uscienBane ce u3pbpiiBa Ha amapar ALOKA prosaund SSD-
3500SX ¢ xkOHBEKCEH TpaHcAlcep, u3noyi3Bada vyecrora ot 3,0-5,0 MHz.

Croiinocture 3a 060peunus RI ce momyuaBar ot a.renalis m a. Interlobares Ha nBara
O0nvOpeka. RI ce m3umcnsBa ppuHO M C aBTOMaTHYHAa KOMIIIOTBPHA IpoOrpama Ha exorpagckus
arapar.

WzcnenBanu ca 102 mammeHTH che 3axapeH auaber tum 2 u auabetHa Hedpomnatus U 50 3apaBu
MAIHeHTa KaTo KOHTPOJIA.

P a3MnpeacJICHUC Ha U3CJICABAHUTE MALlMCHTH 10 MOJI U Bb3pacT

Mauuentn Bpoii Br3pacr Ion

Mpu:xe Kenu
Cne 3axapen | 102 48,06+0,38 61 41
auader u IH
KonTpomu 50 43,3+0,34 25 25

[Tanwenture che 3axapeH auader Tun 2 U auadetHa Hedponatus Osxa pasjeieHd B 4 rpynu B
3aBHCUMOCT OT IIPOTEUHYPHUSATA!

rpyna I (HopmanOymunypuuna) N= 42 nanueHTH ¢ eKCKpelys Ha alOyMuH OoT 24 yacoBa ypuHa
<30mg.

rpyna Il (MukpoanOymunypuuna) N = 28 nanuenTtH ¢ ekckpeuys Ha andymus ot 30-300mg B 24
YacoBa ypUHa.

rpyna III (makporporennypuuna) N = 25 nanueHTtH, ¢ eKckpeuus Ha anOymuH oT 24 yacoBa
ypuHa e >300mg.

rpyna [V N=7 ¢ kpeaTHHUHOB KIUpBHC < OT 60MJI./MHH.

rpyna V Konrpomaa (N=50) 3apasm.

[1pu BcHYKHM MALMEHTH ce U3CIIeABa IIMKUPAH XeMOrJI00MH U KpeaTHHUHOB KIIMPBHC
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Pesynraru:

RI B rpyna I Ha HOpManOyMUHYpHYHUTE MALMEHTH € MO-BUCOK OT TE3U B KOHTPOJIUTE
RI B rpynu II, 111, u IV e 3HauuTENHO MO-BUCOK OT TO3M B rpymna | u KOHTpoJuTe.

RI B rpyna IV e 3HaunTtenHo no-Bucok ot To3u B rpyna I, II, I1I.

WzBoau:
1.

RI uMa monoxuTenHa KOpenauus ¢ NpOXBDKUTENHOCTTa Ha aAuabera, rioMepyiHarta
(uaTpauus U rIMKApaHus XeMOTJI00HH.

RI ce yBenuuaBa B Ha4aJloTO Ha AuabeTHaTa HedponaTHs U Moxe Aa ObJe MpeauKTop 3a
Hel.
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RESDUAL HEIGHT OF THE LATERAL MAXILLA MEASURED WITH
3-D CONE-BEAM COMPUTER TOMOGRAPHY
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Abstract

Aim: The purpose of the present study was to determine the bone height of the residual
alveolar ridge in distal maxilla before treatment with dental implants.

Material and methods: The study included 3D-CBCT of 85 full or partially edentulous
patients (39 men and 46 women; aged 22- 76 years, mean age 48,8). The residual bone height
was measured on serial cross-sectional images between maxillary sinus floor and alveolar
crest, parallel to dental axis.

Results: Results revealed considerable alveolar atrophy of residual alveolar ridge in distal
maxilla. There are significant differences between the alveolar ridge heights in premolar and
molar region and it requires different techniques for elevation of the maxillary sinus floor.
Conclusion: There is considerable loss of bone height in distal maxilla after extraction of the
posterior maxillary teeth. In these cases different surgical techniques are used for elevation
of the maxillary sinus floor. Atrophy of the residual alveolar ridge progresses even in young
age and therefore there is need of early treatment with dental implants. 3D-CBCT is useful
to obtain precise information about the residual bone height of the alveolar ridge after teeth-
loss. It is necessary for correct planning of treatment with dental implants.

Key words: maxillary atrophy, maxillary sinus floor height, 3-D cone-beam computer
tomography, maxillary sinus floor elevation,

BnBenenne

Cren excTpakis Ha €IWH WM TOBeue 3h0M HACTHIBA TPOIEC Ha pe3opOIms Ha 00e33p0CHUs
JICHTO-aJIBeOJIaPEH CerMeHT. [IporechT € U3BECTEeH KaTo anBeoIapHa aTpous U € Haif-CHITHO TPO-
SBEH TIpe3 MMbpBHUTE 6 Mecema ciex 00e33n0sBaneTo (Xie et al., 1997; Tallgren, 1966; Tallgren,
1967; Tallgren, 1970). Hapymenara mstoct Ha 360HaTa peAnIia Ipepas3npeaess AbBKaTeTHOTO Ha-
JSTaHe MEeXTy HAIUYHUTE 350U M 00€3350€HHs aTBeoTapeH yIacThK, KOETO MPOMEHS HOPMAJHO-
TO ()U3HOJOTMYHO ChCTOSIHUE HAa yCTHAaTa KyXuHA. KOJIKOTO MOBeUYe 350H JIMIICBAT, TOJIKOBA [10-TO0-
JISIM JSUT OT IBBKATEITHOTO HASTaHe ce MpeaaBa IUPEKTHO BbPXY KocTTa. ToBa yckopsiBa pe3opo-
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oUsTa U JOMBIHATETHO HAMalsiBa pa3MepUTe Ha pe3uayalHus anBeonapeH u3pacTbk (PAN)
(Tallgren, 1970). Arpodusra na PAU mpoxbimkaBa mpe3 Heins )KUBOT U MOCTENIEHHO BOAU JIO
3HAYMTENHa 3aryba Ha KocteH obeM. bnaronmapenue ToBa B Opo-daluaiHus anapaT HacThbIIBa
IbJI00KA aHaTOMUYHA M (QyHKIMOHAIHA peycTpoiika (Atwood, 1971; Mckenna et Burke, 2010),
BOJICII[A B KpailHa cMETKa [0 MPOMsHA B aJBEOJIAPHATA AHATOMHUS M HHTEPAJBCOJAPHHUTE B3a-
nmootHomenus (Atwood, 1971), pemMoznenaxk Ha apTHKyJapHUTE MOBBPXHOCTH Ha TEMIIOPOMaH-
nubynapnara craa (Misch, 2007 Mckenna et Burke, 2010), mepuopaina XUMOTOHUS M KOJIAIC
Ha MekuTe ThkaHu (Atwood, 1971; Misch, 2007; Mckenna et Burke, 2010) (®wur. 1). Monensr,
0 KOWTO NpOTHYa ajBeojapHaTa aTpodus, ce BiIUie OT JIOKAIHM (AKTOPH, aHATOMHYHH
ocoOeHOCTH, OO W CHCTEMHHU 3a0O0IIsBaHHWSA, TION, BB3pacT, pacoBa mpuHamimexxHocT (Misch
2007 Abdulahi et al., 2009; Mckenna et
Burke, 2010).
Jenranuute umiuiantatu (JIW) ca enun ot Me-
TOAUTEC 3a JICUCHHEC Ha YaCTHYHHU W TOTAJIHU
nedextr Ha 3p0HUTE pexuim. OcHOBEH (ak-
TOP 32 TAXHOTO MPHJIOKEHUE ¢ HATMYHUETO Ha
JIOCTaThYHA IIMPOYMHA M BUCOYMHA HA aJIBEO-
napuus rpeden. [Ipuema ce, ye MBIHOLEHHO U
JBJITOTPAHO (DYHKIMOHAIHO 3aMEeCcTBaHE MO-
ke a ce ochiectBu ¢ AU ¢ apmwkuHa 10 MM
U auameTsp 4 MM. 32 HageKIHATa M JBJITro-
TpailHa OCEOMHTErpalys Ha TAKbB MMILUIAHTAT
pa3MepuTe Ha PELUIUECHTHHS aJBeoJlapeH
y4JacThK TpsOBa a ca 12 MM BHCOUMHA B 6 MM
KOCTHa IIacTiKa. mmpounHa (Misch 1987; Abdulahi et al.,
2009). Te3u ycnoBus B MHOTO CiIyyaW HeE ca
HAJTHIIC TOpaIy HaIlpeaHaIaTa ajBeoaapHa atpodus Ha 00e33bp0cHuUs yuacThK (Dur. 1).
3arybara Ha KOCTHO BEIIECTBO B JIMCTAIHUTE YYacThIIM HA MaKcUiaTa € MHOTO M0-H3pa3eHa, Thi
KaTo Hapej C alBeoJlapHaTa aTpogus MpOTHYa U MPOIEC Ha MOCTOSHHA ITHEBMATHU3AIUsI HA MAaKCH-
napuute cunycu (MC) (Van der Bergh et al, 1998; Galindo-Moreno et al., 2007; Sharan and
Madjar, 2008 ). Curyauusara JONBIHUTEIHO CE YCIOKHABA OT AaHATOMHYHUTE OCOOEHOCTH Ha
MC, KakBUTO Cca HaJMYMETO Ha KOCTHU cenTu win TeceH cunyc (Kwak et al., 2004). Ero 3amo
Ipe/(BapuTeIHaTa PEHTICHOJOTHYHA OIIEHKa Ha KOJIMYECTBOTO M KaUECTBOTO Ha OCTAThYHATA KOCT
€ 33/IBJDKMTEIHO YCJIOBHME 32 aJICKBATHOTO JieYeHHWEe ¢ eHjocanHu uminiantata (Misch 1997,
Misch, 2007% Van der Bergh et al, 1998; Galindo-Moreno et al., 2007).
[lenra Ha HACTOSIIETO M3CJIE/BAHE € 1a CE OIpeJe BHCOYMHATA HA PE3WIyalHUs alBeoaJpeH
M3pACTBbK B JMCTAHATA MaKCHIIA NPEIM JICYCHHE C ICHTAIHM MMIUIAHTATH, W3non3Baiiku 3D-
KOHYCHOIIbYeBa KOMITIOTBPHA TOMOTpadus.

@ue. 1. Texxka anseonapHa arpodus. Hepbs-
MOKHO ITpOTe3npane 0e3 ayrMeHTanoHHa

Marepuaau 1 MeTOAH

B nacrosmara pa3padoTka ca BKIIOUCHN TPUU3MEPHHUTE KOHYCHO-THYEBH KOMIIOTBPHU TOMOTPa-
¢mn (3-UKJIKT) Ha 85 wacTHyHO WM HAMBJIHO 00€33h0eHM marueHTa, 39 Mpxe U 46 KeHH Ha
BB3pact ot 22 1o 76 roauuu (cpenHa Bb3pact 48,8 rox). JIBaHageceT OT TAX ca HAIIBIHO 00€33b-
OeHU JIBYCTPAHHO, & OCTAHAJIUTE Ca HAITBJIHO MM YaCTUYHO €JHOCTPAHHO MJIM YaCTHYHO 00€33b-
OeHH eTHOCTPaHHO WM JIBYCTPAaHHO B 00JIACTTA HA pa3iIM4HK CTPAHMYHH 360U Ha Makcunara. Ha
ananmm3 0sxa nonoxkenn 3-UKJIKT na 147 MC ¢ pazinuHa creneH Ha 00e33b0sBaHe Ha MaKCHJIa-
ta, oT kouto 76 3-UKJIKT Ha nesust MC, a 71 — Ha aechuss MC. PeHTreHoIornYHUTEe M3CIie/Ba-
Hus ca nposenenu ¢ amapat Kodak Carestream 900 ¢ dukcupano usorporHo moine mojie 0,76 x
0,76 x 0,76, pazmep Ha obpaza 17 x 11 cM npu MakcnmanHa excriozunust 10 14 cex. [lomyyenure
o0pasu ca obpaborern ¢ Kodak Carestream Simple Browser Software.

Mempuunu usmepsanus
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KoctHaTta BuCOUnMHA € M3MepeHa Ha CepuilHU
HaTpeYyHU CPe30BE Ha pasrbHATH MaHOPaMHH
H300paKeHUS. MKy OMIIOTO Ha aJBEOJapHUS
rpefeH W TOAa HAa MAaKCWIAPHUS CHHYC,
napajiesiHo Ha 3b0Hara oc, Karo ce OTYUTaT
HEOXOIMMHUTE KOCTHU Pa3MEpH 3a IOCTaBSIHE
Ha | wmm moseue JIU ¢ auametsp 4,2 mm. [pu
nunca Ha | 360 W3MEPBAHETO CE MPOBEKIA
CrpsAMO cpefata Ha 00e33b0CHUSI Y4acTbK.
Mexny mmiikure Ha 360uTe u U TpsiOBa na
“Ma pa3CcTosHUE He MO-Majiko oT 1,5 Mwm, T.e.
neHtpanHara oc Ha JIM TpsOBa na oTcrom
none Ha 3,6 MM (®ur. 2). Ilpu nmmca Ha
moBede 3b0M M3MEpBAaHETO Ce€ TPOBEXkKAA
COpsMO TPOKCHMalHATa TpaHWIA Ha Me-
3uanHug 350, Karo IeHTpamHata oc Ha [N
OTCTOM Hal-Manko Ha 3,6 MM OT 3B0a, a
Mexay /U ce ocurypsiBa pa3cTosiHuEe OT TIOHE
3 MM wH 7,2 MM MEXITy OCHTE Ha 2 ChCEIHU
N (®ur. 3). Ilpu ToTamHo o0e33pOCHUTE
MAIMEHTH CE OMpeeNs CpeHaTa JUHUS, CIe]
KOETO IO ONMCAHWS HAYMH Ce HAHACAT OCHTE
Ha JIMTICBAIUTE 3B50M /10 BTOPUS MOJap BKIL
Ientpannara oc Ha /I Ha HuBoTO Ha 11 m 21

@ur. 3.M3MepBane Ha BUucounHata Ha PAU 360 Ce pasmolara Ha 3,6 MM OT Cpe/iHaTa Jiii-

MOHE 3 MM MEXy CTEHUTE W 7,2 MM MEXITY

ocute Ha 2 cveenuu [AU.

Hannu u cmamucmuyecku ananus

V3mepBanusiTa ca HanpaBeHU C MPELHU3EH U3MEpBalll HHCTPYMEHT Ha BU3yaIU3UpaIlus copTyebp
(Kodak Carestream Simple Browser Software). M3mepBanusaTa ca OCHIIECTBEHH M MOBTOPEHH OT
nBama m3cienosareny H.Y. u E.b.

Taka chOpaHuTe NaHHM ca MOIOKEHW HAa CTATHCTHUYECKH aHANW3, NPOBE/ICH B Karexapara IIo
craructuka Ha [1Y [Nancuit Xunennapcku ¢ Exell Statistics.

PesyaraTu

JanauTe oT M3MepeHara BucounHa Ha PAU ca mocouenn B Tabm. | u 2 u mokas3Bar, 4e cpeiHara
CTOHHOCT Ha OCTaThYHATA KOCTHA BUCOUYHMHA TIPU M3CICIABAHNS KOHTUHIECHT € 3HAYMTEIHO 10-BHU-
COKa B ITpeMoJIapHara 00JIacT B CpaBHEHHE C MOJIapHaTa.

JMuckycus
Cren exkcTpakis Ha 3b0HTe
HACTBIIBA KOCTHA pe30pOIHs
Tooth# Mean Min Max SD Ha  QIBCONApHUs  IpebeH,
14 104 18 192 374 | KOATO NpoTHYA C pasiMuHa
’ ’ ! ! CKOpOCT.  Bmcoummara u
15 9,5 18 20,0 5,04 mupounHata Ha PAWU ce
16 6,3 0,9 16,5 2,33 NOPOMEHSIT ~ 3HAYMTEIHO  C
17 5,2 0,3 12,7 3,27 HallpeBaHe Ha  Bb3PACTTa,
HPOIBIKUATETHOCTTA Ha
Tabuauua 1. Bucounna na PAY Bisiso. 00e33b0ABAHETO M MPUIMHHTE

3a  ekctpaknmara (Atwood,
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1971; Mckenna et Burke, 2010). 3ary6enuTe 3501 ce BB3CTAaHOBSBAT C PA3IMYHU MIPOTETUIHU U
XUPYPrUYHO-TIPOTETHYHN METO/HU, €AMH OT KOUTO € Mpunoxkenuero Ha JIU.
Bucounnara u mpounnara Ha PAU ca oT mbpBOCTENEHHO 3HAYCHHE TIPU JIeueHHe Ha Je(eKTHTe
Ha 3p0HUTe peauty ¢ JIU. [locturanero Ha eheKTHBHA OCECOMHTETPALIUS 3aBHCH OT XapaKTEePUCTH-
KUTE Ha pelUIUeHTHaTa Jloxka. ETo 3amo e HeoO0XoauMo Ja ce U3roTBY MOAPOOEH IUIaH Ha Mpej-
CTOAIIATa MHTEPBEHIHUS. 3a Ta3u LeJl ce U3IOJI3BAT Pa3IMYHK paguorpadcku METOAU 3a OLEHKA
CBCTOSIHMETO Ha KOCTTA, aHATOMHYHHUTE BapHallMM, HAIMYMETO Ha MAaTOJIOTMYHM IIPOIECH B 00-
JIACTUTE, MOAJEKAIM Ha HMM-

Tooth# Mean Min Max SD gﬂaHTHpaHe'
arocyelbK KaTo MPEeANour-
24 12,6 15 21,2 5,03 | rtam meTox 3a mpenonepaTHBHA
25 7,6 1,2 23,6 3,32 OIICHKa W TUIaHHpaHE Ce HaJo-
xu 3D-KJIKT (Jacobs et al.,
26 49 03 133 2,85 1999; Bouquet et al., 2004;
27 5,6 0,5 11,7 3,35 | Shahidi et al., 2016). [pem-
CTBarTa M ca TPUU3MEPHHST 00-
Tabauna 2. Bucounna va PAU BnsiBo. pas, BB3MOXKHOCTTA 33 M3Mep-

BaHWd B 30HUTC Ha HHTEPCC,

HHCKOTO PaaWaliOHHO HAaTo-
BapBaHe, JiecHara yrnorpeba. [Ipyn HegocTaThuHa KOCTHA BUCOUMHA nocTaBsiHeTo Ha JIW B muctan-
HHUTE y4acThIM HAa MaKCHJIaTa M3UCKBA MPUJIOKEHWETO HAa Pa3iIM4HM TEXHUKH 32 MOBJIUTaHE Ha
moxa Ha MC (Boyne et James, 1980; Misch, 2007).
[NoxyuennTe OT Hac pe3ynTaTu 3a BucounHata Ha PAW ca B ChOTBETCTBHE ¢ Pe3yNTaTHTE HA JPY-
TH aBTOPU W COYAT, Y€ B M3CIICIBAHMS KOHTHHTEHT JICNBT HA YYACTHIMUTE C HANpEIHAIATa AIBEO-
nmapHa atpodus e 3HaumTeneH. Nimigean et al (2008) pasnpenensaTt BucounHata Ha PAU B Tpu
cybantpaman kiaca (CAK 1-3), orpassBamm BenmdnHaTa Ha atpodus Ha cyOaHTpamHaTa KOCT.
Cropen Shahbazian et al. (2010) Haii-roeMu pa3IuKn ce HaOIIOAaBaT MPH CPaBHABAHE HA 30HUTE
Ha ITbPBUTE MPEMOJIAPU U IIBPBHUS M BTOpHs MoJiap. B 00iacTTa Ha rOpHOYEIIOCTHUTE IIPEMOJIapH
BUCOYMHATA Ha PEe3UAYyalHHs aliBeosiapeH rpebeH oonyaiino e Hag 10 MM, HE3aBUCHMO OT HM3IIOJ-
3BaHUTE 00pasHu MeToau. B Te3n ciyuam JIM morar ma ce mocrtaBsT mupekTHO. B oOmactra Ha
TOPHUTE MOJIApH ¥ 0COOCHO B 00JIACTTa Ha BTOPUTE MOJIapH OCTaThbyHATA BUCOYMHA OOMYANHO €
mox 10 mm (Shahbazian, 2008; Suo et al., 2011; Liang, 2014), koeTo Hajara HpHJIaraHeTo Ha
pa3IMYHM TEXHHUKH 32 MOBAUraHe Ha moja Ha MC.
3a pasnuka oT MyOIMKalMKUTe Ha JPYTU aBTOPH, Bb3PAacTOBATa TPaHMIIa Ha AUCTAIHO 00e33h0sBa-
HE TIPH M3CIIE/IBAaHMS OT HAC KOHTHHICHT € 3HAUMTEIIHO MO-HHUCKa (22 roj1.), KOeTo H3MeCTBa NH/H-
Kauuure 3a jeuenue ¢ 1M B nmo-miazia Bb3pacr.

3aki0ueHne

[TpoBeaeHOTO OT Hac U3cneABaHE HAa KOCTHaTa BUcounHa Ha PAU Ha qucTanHaTa Makcuia BBPXY
orpaHMYeH KOHTHHIEHT IOKa3Ba, ye arpodusta Ha PAW Hampensa 3HauMTENHO omie B MIiaja
BB3pacT, KOeTo Hanara panHo jedenue ¢ JIU. Crenenra Ha atpodus Ha PAW B MonapHara o6iact
€ TakaBa, Y€ M3MCKBA MPHJIOKEHHETO Ha PEKOHCTPYKTHBHM TEXHHKH 32 IMOBJIHUIAaHE Ha I10Ja Ha
MC. Heo0xomiMo € CKpHHHHTOBO M3CIIE[JBAaHE 32 yCTAHOBSBAHE Ha JEHCTBHUTENHATA YECTOTA U
crenenra Ha arpodus Ha PAU nHa makcunara. 3-D CBCT mo3BossiBa MO-TOYHO M3MEpBaHE Ha
KOCTHHUTE CTPYKTYpH Ha MaKCWJIaTa U ChOTBETHO, MO-TOYHO IUIAHUpaHe Ha JederneTto ¢ .
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Abstract

The new priorities of the current health strategy and policy of WHO impose new
requirements for the approaches and training models of student-nurses at Medical
University. The changed social-economic conditions and the crisis in the healthcare system
challenge the potential of both students and lecturers.

Practical training /clinical practice and pre-graduation traineeship/ are conducted in
educational and practical facilities of hospitals, social institutions and institutions that are
accredited for the training of students and have highly-skilled workforce.

The quality of practical training is an aggregation of elements that makes the professional
formation itself effective and complete. The assessment of the quality of student-nurses
education is based on the combination of internal and external evaluation, such as world
educational practice.

Keywords: nurses, quality of training, practical training

BnBenenune

Pedopmara B oOpaszoBarenHata cucTeMa ¥ JIWHAMHYHUTE HWHOBALMOHHH MPOLECH B
MEIUIUHCKOTO 00pa30oBaHWE aKTyalm3WpaT IpodieMa 3a KadecTBOTO Ha mpodecrmoHarHaTa
MOArOTOBKAa Ha MEIMLMHCKU cecTpu. B mpomeca Ha oOydyeHune BBB Bucimero MeaMIMHCKO
yUYHIIMIIE Te TPAOBa Ja YCBOST He caMO NPO(ECHOHAIHY 3HAHHA U YMEHHUs, HO M ONpeNelIeHH
KayecTBa ¥ CIIOCOOHOCTH, 3HAYMMH 32 MEAULMHCKaTa Ipodecus.

59



en

Ieara Ha HacTosIIIaTa CTATHA € Ja MPEICTaBH HAKOM ChbBPEMEHHM NIPUOPUTETU BBB BPB3Ka C
MOBHIIABAHE KA4YECTBOTO HA MPAKTHYECKOTO OOy4YeHWE Ha CTYIECHHTE OT CIICLHATHOCT
,,MEIIUITIMHCKA cecTpa‘.

Enna oT OCHOBHHTE I€NM HA YHUBEPCHTETCKOTO MEIMIMHCKO 00pa3oBaHME € J]a OCHI'YpH Ha
CTYJICHTUTE TakaBa NpodecuoHaNIHa TTOrOTOBKA, KOATO Ja ChOTBETCTBA KAKTO Ha OOIIECTBEHHUTE
NOTPEOHOCTH M Ha HY)XKAWTE Ha Ia3apa Ha TpyJa, Taka U Ha WHAWBHIYaJIHUTE UM OYaKBaHUS 3a
peanuzanysi B nmpod)eCHOHaeH W JMYeH IulaH. ToBa M3HMCKBAa Ja CE€ YCTAHOBAT W Ipuiarar
MEXaHM3MM 32 YIpaBJeHHE Ha KauecTBOTO Ha INpodecHoHajHaTa IIOJATOTOBKA W OIEHKAa Ha
KpaifHUTE pe3ynTaTé OT 00y4eHHETO.

CbBpeMeHHHU NPUOPUTETH B 00y4eHHEeTO Ha MEAMIIMHCKH CeCTPH

HoBute mpuopnTeTn Ha ChBpEeMEHHATa 3paBHA CTpaTerus u nojautika Ha C30 Hamarat HOBU
M3UCKBAaHMS KbM ITOJXOAWTE W MOJCIHNTE Ha OOyUCHHE Ha CTYJIEHTHUTE-MEIHWIMHCKU CECTPH BbB
Bucmero memumuacko yumimime. [lopagn ToBa, B ChBpEMEHHATa CIIOXKHA, NMPOTHBOPEUHBA U
JUHaMHYHa ernoxa, npodecnoHanHOTO (OpMHpaHe Ha MEAMLIMHCKHTE CECTPH HMMa OcoOeHa
COITHaTHA 3HAYUMOCT. [IpOMEHEeHNTE COIMaNHO-MKOHOMHUYECKH YCIOBHA M KpH3aTa B CHCTEMara
Ha 3/IpaBEONa3BaHETO IIOCTABAT HA M3IIMTAaHUE BE3MOXKHOCTHTE KaKTO Ha CTYACHTHTE, Taka U Ha
npenogasarenute. IIpeomonsBaHeT0 Ha HETaTHBHATE TEHACHIMM HaMHpa OTPaXEHHE U
CBIIEBPEMEHHO € MPEIM3BUKATENICTBO KbM OpraHHM3alusATa Ha mpoleca Ha mpodecroHaIHa
MO/ATOTOBKA HA CTYICHTHTE OT CHELHAIHOCT ,,MEUI[MHCKA CeCTpa‘’. 3HAHUATA U YMEHUSTA, KOUTO
ce OBJIQJISBAT OT TSX ca JBara 00pa3oBaTe]HH pecypca, C KOUTO CE OCUTYpsiBa OOLIECTBOTO U ca
BaXKHA MpeIIocTaBka 3a e(peKTHBHOCTTa Ha oOpas3oBatenHus mpouec. MmeHHo upe3
ChbAbp)KAaHMETO Ha yueOHaTa, HayyHara, H3CIeJOBaTeICKara M BB3NMUTATENHA JEHHOCT Yy
MEIMIMHCKUTE CHEIUAIUCTH ce (OpMHpAaT yMEHHS 3a [IGHHOCTHO OCMHCISIHE Ha
JICHCTBUTEIIHOCTTA, B YMATO OCHOBA TpsOBa Ja ObJAT MHTEpECHTE Ha IMalMeHTa U OOLIECTBOTO
KaTo II0.

OT HMBOTO M Ka4yecTBOTO Ha MEIMIMHCKOTO oOpa3oBaHue B bbarapus 3aBucH Kak ObJemiuTe
MEIUNMHCKATE CEeCTpH IIe Ce BIWIMIAT B TIa3apa Ha MEIWIUHCKHSI Tpyd — Karo
KOHKYPEHTHOCIIOCOOHM M IeHeHH Kaapu. Popmupar ce KOMIETEHIMHM 32 IIpuiiaraHe Ha
KaueCTBEHH CECTPUHCKH I'PIKU M ClIa3BaHE Ha MOPAIHO-STHYHU HOpMH Ha moseneHue (Tanesa,
Kupkosa, 2017). 3aToBa NOBHMIIABaHETO HA KaYECTBOTO Ha MPOQECHOHaTHATa UM IOArOTOBKA €
OT M3KIIOUUTENIHO 3HauyeHHe. B Ta3m Bpb3Ka pa3paboTBaHETO HAa y4eOHM NpOrpaMH, KOUTO Ja
OTroBapsT HA €BPONEHCKATE CTPATETHUYECKH IIEJH, € SJHO OT BAKHUTE NPEAU3BHKATEIICTBA TPE]
OBNTapCcKOTO BHCIIE MEAWIMHCKO oOpa3oBaHme. B KoHTekcra Ha mpuHIMIUTEe Ha BonmoHckara
JeKIapanusl yCWiIMATa ca HacOYeHM KbM pa3paboTBaHETO Ha y4yeOHM INPOrpaMH, JaBalld Ha
CTYICHTHUTE IINPOKU TTO3HAHKA B JaJieHa 001acT, TO3BOJIABAINM UM J1a Pa3BUBAT 3HAHHSA U YMCHUS
3a y4eHe Ipe3 Lenus >KUBOT, Aa ObJaT I'bBKaBM M Ja TapaHTHpaT INpaBOTO Ha H300p, nAa
nmojrioMaraT CTyJeHTCKara MOOMJIHOCT Ha OCHOBaTa Ha TpaHcdepa Ha 00pa3oBaTeIHU KPEAUTH
(bankancku, 2001).

Hepaznenna yact or bonoHckaTa fgexnaparys € ¥ BBIIPOCHT 32 OLCHSIBaHETO HA KAYECTBOTO Ha
BHUCIIETO 00pa3oBaHWME M NpodecHoHaTHaTa MOATOTOBKA Ha CTYAEHTHUTE-MEIMIMHCKH CECTpPH.
Jexnapamusta SCHO W TOYHO OIpeAeNns 3HAYEHHETO Ha OICHABAaHETO, HEOOXOAMMOCTTa OT
CHTPY/IHMYECTBO Ha €BPOINEHCKO HUBO B Ta3M 00J1acT M BbBEXAAHETO Ha €IMHHM CTaHAapTH. ToBa
BaXH C 0COOCHA CHJIa 33 MEJWIMHCKUTE CECTPH, Thil KaTO TE CE OTHACAT KbM TaKa HAapeUCHHTE
»perympanu npodecun”. llenta e cb3gaBaHeTo Ha OOLIM CTaHIApPTH 3a HM3rPaXKIAHETO Ha
ISUIOCTHATa U HEMPOTMBOPEUNBA CHCTEMA 3a BUCIIE 00pa30BaHME, 33/1aBaHETO Ha OOIIM MEPKH 3a
OLIEHKA Ha Ka4eCTBOTO Ha 00y4YeHHe, C KOUTO JIa C€ OCUI'YpU BB3MOXKHOCTTA 3a IJ00anu3anus Ha
nasapa Ha Tpyza.

KauectBoTo Ha mnpodecHoHaIHATa MOJATOTOBKA HAa CTYJEHTUTE-MEIUIMHCKUA CECTPH €
COLMaJIHA KaTeropus, ONpeJeNsiia ChbCTOSHUETO M PEe3yJNTaTHOCTTa Ha Ipoleca Ha OoOydeHHE,
HETOBOTO CBHOTBETCTBUE C MOTPEOHOCTUTE M OYAKBAHHMATA Ha OOIIECTBOTO, Pa3BUTHETO U
(opMHpaHEeTo Ha TPaXJAHCKU U MPO(ECHOHATHN KOMIIETCHIIMN Ha CTyJeHTa. To ce ompenesns oT

60



CBBKYIIHOCT OT IIOKa3aTeNH, XapaKTEpU3WpaIld pa3IWdHH acleKTH Ha ydeOHaTa JeHHOCT:
cvOBpIICcanue Ha obyueHuemo, Gopmu u mMemoou Ha oOyYeHue, MamepuarHo-mexHuiecka 6asa,
NPOQecUOHanHo HUBO HA AKAOEMUYHUSL CbCMAS U Opyeume CLYICUmenu, KOUmo OCuzypseam
passumuemo u komnemenmuocmma na maaoume xopa (I'oposa, 1998).

B mMomeHTa 00y4eHHETO Ha CTYJEHTUTE OT CIIEHUAIHOCT ,,MEIUIUHCKA CeCTpa’ OTroBOps Ha
ChBPEMEHHHUTE €BpPONEHCKN M3UCKBaHMS. To ce mpoBexaa B MeIUIMHCKM YHUBEPCUTETH WIIH
¢buinany, aKpeIUTHPaH! 10 peja Ha 3akoHa 3a BHcIIeTo oOpasoBanue. Criopen HoBuTe EnnHHM
IbPKABHM ~ W3MCKBAaHMS  XOPapHyMbT 3a MeIMIMHCKHTE cectpu e 4600 waca, a
MIPOIBIDKUTEITHOCTTA € 4 TOAWHHU B pefioBHa (hopma Ha oOyueHue. ChOTHOIEHHETO MEXY TEOPHS
n npaktuka e 50% teopus u 50% npaxruka (Hapen6a 3a EIIU, 2005).

TeopeTnuHoTO O0OydYCHHE BKIIOYBA 3aIBIDKUTEIHM YYEOHH AMCLIUIUIMHM C XOpapHyM 3a
MenunuHckuTe cectpu oT 1860 waca. Ha 0Gasata Ha HaTpymaHHWTE TEOPETHYHH 3HAHUS Ce
IIPOBE’K/a IPAKTUUECKOTO 00ydeHHe Ha cTyieHTuTe. TeopuaTa U NpakTUKarta B 3[paBHUTE TPHKHU
ca HeJIeNIMMH — T€ B3aMHO C€ TIOBIMSABAT U JJOIIBJIBAT.

ITpakTrdeckoTo obyueHne oOeTUHABA KIMHIUYHATA NPAKTHUKA U MPEIIUIIIOMHUS CTaX, KOETO
CHOTBETCTBA Ha M3nCKBaHMATAa HAa Hapenbara 3a ExuHHUTE nbprkaBHU W3MCKBaHUA 32 00ydeHHE
Ha MEJMIMHCKHUTE cecTpu. KiMHMYHAaTa MpaKkTHKa U MPEeIMIUIOMHMAT CTax ca ¢ o0l XopapuyMm
ot 2740 yaca 3a cnenuanHocT ,,MeauIHCcKa cecTpa’.

VYuebHaTa (KIMHUYHA) IPAKTHKA CE POBEX/A OT IIBPBH [0 IECTH CEMECTHP, BKIIOUUTEIHO U
€ C IPOIBJLKUTETHOCT He Mo-Manko oT 1140 akanemMuyHu vaca.

[TpenIMIIOMHHIST CTaX Ce MPOBEXAA B CEIMH M OCMH CEMECTBP U € C NPOABIDKUTEIHOCT He
mo-manko oT 1600 actporoMudeckn yaca. ToBa Bou 10 Ch3/1aBaHE HA YCIOBHUS B pearHa paboTHA
cpeqa MIaIuTe MEAWIMHCKH CIENUATNCTH Ja YCBOST KadeCTBEHO HYKHHTE NpOQecnoHATHH
YMEHUSI ¥ KOMIICTEHTHOCTH. [IpeqIuIuIOMHMST CTaX OCHTYpsSBa CIENMAIM3UPAaHH 3HAHUSI B
pa3IuYHKUTE 00NacTH OT MPAKTUYECKUTE OCHOBM HA CECTPUHCKUTE TPHXKU M ChICHCTBA 3a
¢dopmupaHe Ha NpoeCHOHANTHO-3HAUYMMH KadecTBa KaTo CaMOCTOSTEIHOCT, OTIOBOPHOCT,
HaOMI0IAaTeTHOCT, YMEHHS 3a paboTa B EKHIL.

[TpaktiyeckoTo oOyveHHE /KIMHWYHA TPAKTHKA M TPEIIUIUIOMHUS CTaX/ ce NPOBEXAaT B
yueOHO-IPaKTHYCCKU 0a3u Ha JieueOHM 3aBECHUS 3a OOJHUYHA M M3BHHOOJHHYHA MEIUIIMHCKA
IMOoMO11, COIHaJIHN 3aBCACHUA U UHCTUTYLMH, KOUTO Ca aKpCAUTHPAHU 3a 06yquMe Ha CTYACHTU
U pasronarar ¢ BUCOKO KBIU(HUINPAH TIEPCOHAL.

OcHoBHH ()aKTOPH 32 NOBHIIABAHE KAYeCTBOTO HA NPO(eCHOHAIHATA MOAT0TOBKA

KauecTBOTO Ha MpakTHUEcKOTO 0OyYEHHE € CHBKYITHOCT OT €IEMEHTH, KOUTO MPaBsT CaMOTO
npoecnoHanHo (Gopmupane e(EeKTHBHO M ITBIHOLEHHO. Morar na ce mocodar CIEeJHUTE
(akTopy, CIIOcOOCTBAIIM 32 OCTUIAaHE HA BUCOKO Ka4eCTBO HAa MPO(eCHOHATHATA IIOIrOTOBKA Ha
MEJHUIMHCKUTE CECTPH:

® aKTHBHM METOJH 3a yUEHE;

e 00pa30BaTEIHN TEXHOIOTHH, IIOCTABSIIY B [IEHThPA CTY/CHTA,

® HOBH I/IH(I)OpMaHI/IOHHI/I 1 KOMYHUKAIIMOHHU TCXHOJIOTUH,

® BHCOKa OTHOCHUTEIHA TCKECT HA MPAarMaTUIHUTEC ACIICKTU U MMPAKTUYICCKA MPUIIOKUMOCT Ha
YCBOCHHUTC 3HAHUA U YMCHUA,

® [IPOMEHEHUTE pPOJIM HA CTYJCHTUTE W MPENoJaBaTeNIuTe: CTYACHTHT € MNapTHHOP B
00yUYeHHETO, TIPENOIaBATENIAT € KOHCYJITAHT;

e HanU4yMe Ha IbPKABHM O0Opa3oBaTeHM W3MCKBAHUI 3a YYeOHO ChAbpIKaHHE M 32
onensBaHe /EnuHHM nbpikaBHM WM3WCKBAHWS 3a TNpuaoOMBaHe Ha 00pa3oBaTeNHa CTEHEH II0
CHOTBETHATA MEHUIIMHCKA CHEIHAITHOCT/.

YrpaBieHHEeTO Ha KauecTBOTO Ha MPOQecHOHaIHaTa MOATOTOBKA Ha CTYJCHTUTE MOXE Jia ce
pasriaexaa Karo IUIOCTHA cHcTeMa OT JEWHOCTH Ha BHCIIeTo yywnauine mo opraHusalusara u
YIIPaBJICHUETO HAa KAYECTBOTO HA Y4eOHMS MPOIIEC HAa BCHYKHU €Taly OT Heropara peanu3anus. Ts
BKJIIOYBA BCHYKM YYaCTHHLM B IIpolieca Ha 0OydeHHWE — IPENoAaBaTENN, CTYICHTH, MAlUCHTH,
aIMUHHCTpAIIHSL.
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Iloaxoau 3a epeKTUBHO yNpaBjIeHHEe HA MPAKTHYECKOTO 00yUeHue
BaxxHo 3HaueHWe B LeNMs YNPABICHCKH MPOLEC MMa ChUETAaBAaHETO HA HAKOJKO MOAXOoJa -
JEHHOCTEH, WHTErpaTUBEH, TexHoyuorndeH M xymaHuctudeH (I'topoBa, boxxuiosa, 2008).
JIeMHOCTHUAT MOAXOJ HW3UCKBA MOHUTOPMHI M OLIEHKA Ha BCAKAa JEHHOCT B IpoLeca Ha
TMPaKTHIeCKOTO oOydeHme. Peanmsanmsara Ha WHTETPAaTHBHUS IIOIXON W3HUCKBa BHUMATEIHO
OCMHUCIIIHE Ha IIOIXOIUTE, METOAWTE, cpeacTBata W (opMmuTe Ha OOydeHHe, MOIIIOMATaIlu
MHTErPUPAHETO HA 3HAHUATA, TAXHOTO OTKPUBAHE U CHUCTEMATU3UpaHe. TEeXHOIOTMUHUAT IOAX0L
ce 0Oa3mpa Ha pa3pabOTBaHETO W peayM3alysITa Ha aAeKBaTHH TEXHOJOTHH 3a YIpaBJCHHE Ha
mporeca, a XyMaHHCTHYHUSAT - TO3BOJABA Ja CE€ OTYMTAT OTJIMYUTENHHTE OCOOCHOCTH W
crieiuky Ha (opMHUpAIKs MPOLEC BbB BHCHIETO MEIMIIMHCKO YYHJIMIIE, MOTPEOHOCTHTE,
HUHTEPECUTE W BB3MOXKHOCTHTC Ha 0Oy4yaBaHWTC. B KOHTEKCTa HAa XyMaHHCTHYHHS IOJXOJ
cucTeMara 3a ynpaBjieHHe Ha KayeCTBOTO BKIIIOUBA HAKOJIKO €Tara:

e TpOyYBaHC HA MOTPEOHOCTHTC W W3UCKBAHUITA HA JbpKaBaTa M OOIIECTBOTO OT
(hopMupaHe Ha ONPENICIICH THIT METUIIMHCKH CECTPH;

e 000CHOBaBaHE Ha W3UCKBAHWA KbM IMPOQECHOHATHATa TOATOTOBKA W MPO(HECHOHATHHUTE
KOMITCTCHIIMM Ha MEAWIMHCKHUTE CECTPH, TOCPEACTBOM pa3pabOTBaHE HA KBATH(HUKAIIMOHHA
XapaKTepUCTUKA 3a CIIELUATHOCTTa — MOJEJI Ha CIELHaIMCTa-MEAWUMHCKAa CECTpa C BHCLIE
MEIUINHCKO 00pa3oBaHHE;

e CBHIOCTaBSHE Ha WM3WCKBAaHMATA Ha MoJena 3a TNpodecHoHaTHa IIOATOTOBKA c
BB3MOKHOCTUTE Ha BHCIIETO MENUUIMHCKO YYMWIMLIE 1a OTTOBOpU Ha TAX. IIpoMsiHa B uenure Ha
o0yueHue, yueOHOTO ChIbPIKAHUE U TEXHOJIOTHYHATE KOMIIOHEHTH Ha YUCOHHS POIIEC;

e 13pabOTBaHE HA KPUTEPUHU 32 OICHKA KAYECTBOTO HA MPOQECHOHATHATA TOATOTOBKA Ha
MEIULMHCKUTE CECTPH;

e pa3paboTBaHE M peaTU3UpPaHE HA HEMPEKbCHAT MOHUTOPHHT Ha YUEOHUS MPOILIEC;

® MOHHTOPHHT Ha MPO(ECHOHATHATA Peau3als Ha MEIUIIMHCKUTE CECTPH.

3akJ0ueHne

OreHKaTa Ha KayecTBOTO Ha MpodecHOHAIHATA MOATOTOBKA HAa MEIMIIMHCKHUTE CECTPU CE

OCHOBaBa Ha CbHYETABAaHETO Ha BBTPEIIHA M BbBHIIHA OIIEHKA, KaKBaTO € U CBETOBHATa
oOpa3oBaTeNHa MPaKTHKA. BBTPENTHOTO OLCHABAaHE /CaMOOLICHKA/, YUYacTHETO Ha CTYJICHTHTE B
OLIEHBYHMS MPOLEC U ONOBECTABAHETO HA PE3YATATUTE UIPAST KIOYOBA PO B MEHUKMBHTA Ha
Ka4ecTBOTO. TO TO3BOJIsIBA 1a Ce OICHM MHCHATA W BU3MATA HAa YHUBEPCUTETa, OajlaHCa MEXITY
TpaAWIMd W WHOBAIlMHM, CHCTOSHHETO HA aKaJeMHYHATa Cpelda W OpraHM3alusTa Ha y4eOHHS
nporec. OueHsBaHETO OT BHHIIHM €KCIIEPTH MMa JEMOKPATHUCH XapaKTep W IeNd OKa3BaHe Ha
METOI4YecKa IIOMOI 1 00OCHOBaBaHE HA HACOKH 3a MOJOOpsSBaHE KauecTBOTO Ha (HOPMHUpAIIU
Mpolec BbB BucuieTo MeAUIIMHCKO yUIIIUIIE.
Kputepunte 3a kadecTBO Ha 00pa30BaTEIHUS IMPOIEC M JWATHOCTHKA Ha HpodecHoHaTHaTa
MOATOTOBKA Ha MEIMIIMHCKUTE CECTPH Ca M3pa3 Ha HUBOTO Ha (opMupaHaTa mpodecroHaTHa
KOMIICTCHTHOCT, O0e3IeuaBalia peIlIaBaHEeTO Ha EXKCITHCBHUTE CHUTYyallud B MEJIUIIMHCKATA
npakTrka. CBBP3BaHETO HA KAyeCTBOTO HA MpodecHOHaNHAaTa IOATOTOBKA C WHTCPECUTE HA
CTyZICHTUTE He OW ciieBaIO Na ObJIe SMH30JMYHO, B MHOTO CIIyYadW W TOAICHSIBAHO SBICHHE, a
TIOCTOSIHHA XapaKTePUCTHKA Ha O0YUCHUETO.
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Abstract

Student feedback is a mandatory part of the management of the education process. This
article presents the results of an online survey, located in a web-based information system
for quality assessment of education among students in their first year of specialty “Dental
medicine” at the Medical University — Plovdiv. The author's poll contained 7 standardized
questions and one with the option of free expression of opinion. The 5-degree scale of Likert
was used to answer the questions and to visualize the results - the Google Carts plug-in. The
designed Web-based information system provides an easy and convenient way of conducting
surveys in connection with the quality assessment of education at the Medical University —
Plovdiv.

Keywords: quality, education, Web-based information system, students

Ouenkara Ha KauyecTBOTO Ha OOYYGHHETO € Hepas3/lelHa 4YacT OT MHCHsiTa Ha BCEKH
YHUBEPCHUTET U € B ChpIIEBHHATAa Ha MojiepHOTO ynpasienue (Peeva, 2010), (TTeea, 2013). 3aToBa
NPUCHCTBA HE CAMO B MHUCHUSTa, HO M B LEINTE M 3aa4nTe Ha BCSKO BHCIIEC YUHIMILIE, KaTo ce
JeTaii3npa B ICHHOCTH MO CHOMpaHe W aHanIW3 Ha HeoOXoxmmaTta WHpOpMalus W B3eMaHEe Ha
aJIeKBaTHHU YTPABICHCKN pEUIeHHs BB3 ocHoBa Ha Tiax (JIpoukoBa M, Muxainosa-Anakuan B,
TomopoBa M, PaiikoBa E, 2012). O6paTHaTa Bph3Ka ChC CTYACHTHTE € 3aIbJDKUTEIHA YacT OT
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6azoBara mH(MOpPMAIHA, KOIATO TPSIOBa /a y4acTBa B YIPABICHUETO HAa 0OPa30BATETHMS IIPOIEC
(Kunosa, K, bakosa, /I, Kutosa T, 2017). Upe3s uznon3BaHe Ha Bb3MOKHOCTUTE HA ChBPEMEHHUTE
UH(POPMAIOHHO-KOMYHHKaMOHHY TexHooruu (Kupkosa A., Maresa H., Tanesa /1., Kupesa /1.,
2014) u 3a ma Oble NOCTBIIHA M KayeCcTBEHO oOpaboreHa Ta3u nmH(OpMauus ce crpsxme Ha
BB3MOKHOCTTa 3a aBTOMAaTH3MpaHe Ha TO3M MpOLeC U Ch3jaBaHe Ha yeO-Oasmpana
undopmaiionna Cucmema 3a oyenxka Ha kadecmeomo Ha o0yuenue (COKO) 3a Bucmmte
MEMIMHCKH yUHIUIIA.

IenTra Ha HAcTOSNIETO IPOYYBAaHE € Jia Ce M3CIEBa MHEHHETO HA CTYACHTHTE OTHOCHO
M3II0JI3BAHETO Ha yeO-0azupana nH(OpMAIOHHA CHCTEMa 3a OLICHKAa Ha Ka4eCTBOTO Ha o0ydeHune
B MequnuHckn yHUBEpCcHTET - [T0BauB.

Marepuas U METOAH

TectBane Ha cucTemaTa Oerre mpoBeneHo B mepuoaa ot 11-24 mait 2017 r. B Cucmema 3a
oyenxa Ha kauecmsomo Ha obyuenue (COKO) ce peructpupaxa 125 CTyZ€HTH OT IBPBU KypC
CTICIMAHOCT ,,JIeHTanHa MequnuHa* npu MeanHcKn yHuBepceuTeT — [1moBauB, koeto e 85% ot
BCHUYKH TIPEIBAPHUTENHO OTOpW3upaHu 147 moTpeOuTenn KaTo B Hes HIMa BB3MOXKHOCT 3a
cBoOoaHa peructpauus. B onnaiiH ankerara 3a Cucmemama 3a OYeHKA HA KA4eCMEomo Hd
obyuenue B3exa yudactue 89 pecroHneHTH wid 71.2% 0T perucrpupaHuTe YYaCTHHIIM.
M3nosn3Bana e aBTOpcKa aHKeTa, ChIbpiKallla 7 CTaHAApTU3UPaHH BBIIPOCA M €IMH C Bh3MOKHOCT
3a cBOOOJHO H3passiBaHe HAa MHEHHE. 3a OTrOBOp Ha MOBEYETO BBIIPOCH H3ION3BAXME S-
cTerneHHara ckajia Ha JIukept. 3a BU3yanM3auus Ha pe3yJaTaTUTe OT aHKETHOTO IpoydBaHe Oele
n3BbpuIeHo ¢ nomornra Ha Google Carts mieruH. AHKerara Oelee aHOHMMHA (HSIMa BpB3Ka
MEXJIy OTTOBOPHTE M PECIIOHJICHTA) U OTpa3siBa €ANHCTBEHO yYaCTHHKA KOWTO s mombiBa. Cien
CTapTHpaHE TS Ce 3aKJII0UBa M HAMA BB3MOXHOCT 3a peJakiys Ha Berpocute. I1o To3u HauwH ce
n305TBa EBEHTYAJICH OIUT 32 MaHWIyJIanus Ha pesyntatute. Cren pemaBaHe Ha aHKETaTa, BCEKH
€IMH yJaCTHHK MOXKE Jla CIeAW AWHAMUYHHTE pe3yiraTd, kouTo ce Busyaimmsupar ot COKO B
peaHoO BpeMe 4pe3 uarpaMu 10 HPHKIIOYBAaHE Ha (DMKCHPAHWS MEPUOJ Ha HEWHOTO JeHcTBHE
wm 1o gocturade Ha 100% mombiHAeMOCT. BB3MOXKHOCTTA 32 €KCIIOPTHPAHE BHB BCEKH €IUH
MOMEHT Ha J[AHHHTE B EKCEJICKH (aill mnpenocraBs BapHalMy Ha pa3iMyHa CTATHCTHYECKA
00paboTKa U Bb3MOXKHOCTH 32 aHAJIM3 Ha Pe3yJITaTUTe.

PesyaraTu u o0cbxIaHe

[lo nHame npoyuBaHe, MOXeE Ja NPEANOIOKHMM, Y€ OCHOBHATAa IPUYMHA 33 OTKa3 OT
perucTpanusi ¥ IOMbBJIBaHE Ha aHKeTa cpei cTylneHTute e ,Jminca Ha Bpeme™ (Kilova, K.,
Stoyanova, R., 2016). Ha pecniongenture Gemre npenoctaBeHa BE3MOKHOCTTA Jla U3pa3sT MHEHUE
OTHOCHO ye0-0a3npanara nnpopmanronHa Cucmemama 3a OyeHKka Ha Ka4ecmeomo Ha 0byueHue
C MIOMOIITA Ha MPEBAPUTEIIHO Ch3/1aIeHa aHKETa.

Ot perucTpupannTe MOTPEOUTENN OTUYUTAME 3HAUMTEIHO MO-BUCOKA aKTHBHOCT Ha JKCHUTE
pu u3passsane Ha MueHue (78.7%, n=70).

B mpegumao Hame mpoyusane (Kilova, K., Stoyanova, R., 2016) y4acTHUIMTE B HEro ca
MIOCOUMIIHN ,,MPYOHOCIU NpU pecucmpayus” KaTo BTOpaTa IPUYMHA 3a O0TKa3 oT perucrpanus. C
otroBopute Ha BwIpoca Cpewraxme nau mpyonocmu npu peeucmpayusma 6 "Cucmemama 3a
OoyeHKa Ha Kavecmeomo Ha obyyeHue"?, OYTH BCUYKU pecrionaeHTH (94.4%; n=84) crioaemnsr, ue
HE ca MMaJd 3aTPyTHEHHUS ¢ perucTpanusTa (quarpama 1).
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@ MNo-cropo 4a

@ He wora ga
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W Mo-ceopo w2
@ Hes

Jmuarpama 1. Pasnpezenenue Ha pecrioHICHTHTE, OTTOBOPIIIM Ha BbIipoca: Cpewnaxme nu
mpyonocmu npu pecucmpayusma ¢ "Cucmemama 3a oyeHKka Ha Kauecmeomo Ha ooyuenue"?
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Bropusit Berpoc: C nomowma Ha KAKGO YCMPOUCMEO U3GLPUIUXNIE DESUCMPAyusma 6
"Cucmemama 3a oyeHKka Ha Kavecmeomo Ha obyuenue"? HA HACOYBA KbM H300pa Ha yCTPOHCTBO
32 W3BBPIIBAaHE HA pETHCTpalMsATa. AHKETHPaHHTE MO)XKeXa Ja H30upar MexIy CIeJHUTE
BB3MOKHOCTH 32 OTTOBOP: NEPCOHANECH KOMNIOMBD,; NIANMON, cMapm@on; mabnem uiu opyeo. J1se
tpetu (66.3%, n=59) OT pPECHOHICHTHUTE 3asBSABAT, Y€ Ca H3MOJI3BAIM CMapTHOH 3a CBOSTA
perucrpanus B COKO (quarpama 2).

i nepoossnes
EOMIMIOTED
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® 1pyro

W cuapThon

Juarpama 2. Pasnpeznenenue Ha peCHOHIEHTUTE, OTTOBOPWIIN Ha BbIpoca. Cpewraxme au
mpyonocmu npu pecucmpayuama 6 "Cucmemama 3a oyeHka Ha Kauecmeomo Ha ooyyenue"?

JIMHAMUYHOTO Pa3BUTHE HA MOOWIHHUTE TEXHOJOTHH, JIECHATA JOCTBHITHOCT W MPEHOCHMOCT
MOTBBPIKAABAT, Y€ CMapTGOHMTE ca MacoBO CPEACTBO 3a OBpP3 MOCTBI A0 WHTEPHET W
komyHukanus. COKO e cpBpemMeHHa nHGOpPMAIMOHHA CHCTEMa, KOSITO W3I0JI3Ba HAl-aKTyaIHUTE
TEXHOJIOTHYHHU PEIICHUs, 3a J]a Ch3/aJie yI00Ha U JOCTBITHA CPEa 3a CBOUTE MTOTPEOUTENH.

C sBompoca: Hmaxme nu 3ampyonenus npu nonvieane Ha aukemume? WCKAXMe na
YCTaHOBHM, JI0 KaKBa CTENEH PECHOHJCHTUTE Ca MMl TPYJHOCTH IPH IIONBJIBAHE HA OHJIAMH
ankerure B COKO. Hax 95% crogensr, ue He ca umaiu 3aTpyaHeHus (quarpama 3). Tosu dakr e
SACCH TMoKasaTen 3a edekruBHaTa mnpwioxkumocT Ha COKO 3a mpoBexmaaHe Ha aHKETHU
JOTIATBAHUSL.

@ Mo-cropo oa
@ MNo-cropo we
@ H=

Junarpama 3. PasnpeneneHue Ha peCOHIEHTUTE, OTTOBOPWIN Ha BbIIpoca: Mmaxme au
3ampyoneHus npu NoNvasane Ha ankemume?

OTtroBopute Ha BBIOpOca: buxme nu yuacmeanu 6 OvOewju aHKemHU OONUMBAHUS Npe3
,, Cucmemama 3a oyenka Ha kavecmseomo na ob6yuenue’? B mo-rojsmara cu vact (68.5%, n=61)
pecnoHeHTHTe OTroBopuxa ¢ ,,/Ja* u ,,Ilo-ckopo da“, HO B chIIOTO Bpeme 16.8% cnoxmensr, ue
He Omxa ro HampaBwim (aumarpama 4). Hamero mpeamonokeHne 3a NMpHYWHA € JIMICAaTa Ha
yOexIeHNE Yy CTYICHTUTE, Y€ TIXHOTO MHEHHE 11ie Ob/Ie B3ETO 110]] BHUMAaHHE OT PbKOBOJICTBOTO.
Y
@ No-ceopo 03
i He wora na

NpEYSEHA
§ Mo-cuopo wve

@ He=

Juarpama 4. PaznipezneneHue Ha peCOHICHTHTE, OTTOBOPUIIN Ha BBIIpoca. buxme au yuacmsanu
8 Ovoewu ankemnu oonumeanus npes ,, Cucmemama 3a OyeHka Ha Kayecmsomo Ha ooyyenue*?
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[Iupox crekTbp OT OTTroBOpH Oe maseH Ha Bbopoca: Cuumame au, ye Mmo3u HAYUH 34
obpamua épv3Ka uje nosuwy Kavecmsomo Ha o6yuenue ¢ Meouyuncku ynusepcumem — Ilnosoug?
ITonoxurenHo MHeHue paBaT 46.1% ot pecrnonmeHtute, a 28.1% He Morar 1a NpeLEHSAT.
TpeBoxeH e (hakThT, 4e eHa YETBBPT OT TAX MMaT HEraTUBHO OTHOIIEHHUE (uarpama S).

TN
i Nocreopo 13
i He wora na

npsyEsR
i MNo—cropo we

i He

Jmarpama 5. PaznpeneneHue Ha pecliOHIEHTHTE, OTTOBOPUIN Ha Bbrpoca: Cuumame u, ye mo3u HauuH
30 06pamMHA BPB3KA Uje NOBUUU KAHeCmE8omo Ha 00yyeHue 8 Meouyuncku yrusepcumem - Inoeoug?

Pa3HOMOCOYHOCTTa U YMEPEHHAT ONTHMU3bBM B OTTOBOPUTE HH MOTHBHpPAaxXa IOIBIHHTEIHO.
Beme mpemoctaBeHa BBE3MOXKHOCT 3a CHONCIAHE Ha BrieyatTiaeHus oT Cucmema 3a oOyewka Ha
Kauecmeomo Ha oOyueHue Upe3 TOCHemHUS BBOpoc: ,,Cnodeneme eneuamienHusma cu om
"Cucmemama 3a oyenka Ha kavecmeomo Ha odyuerue". Onenkara 3a COKO 6ere no3utuBHa ,, Xyoas
ousatin, necen docmvn ", ,, Yiecnasa npoeesxcoanemo Ha anKkemu U e U3KIHOUUMETHO NPAKMUUYHA U
yoobna”, ,, Omuuunu”, ,,Cyuamam, ye mosa e eOuH 00ObD HAUUH 3d 6PB3KA CbC CMYyOeHmume u
mexnume  owcenanua”, ,,Jlobvp Hauum 3a oOpamHa  8pb3KA  MexcOoy — cmyOeHmume U
npenooasamenume. , ,, 3amucnerno e doope”, , Ipuamuo! Humepecrno! Xapecea mu!”, ,,Jlobpa udes
0a ce uye MHenuemo Ha cmyoenmume “ ¥ T.H. B €[JHO OT MHEHHMSTA Ha CTYJICHTUTE MOXE Jia Ce HaMepH
M OTTOBOP HA MPHYMHATA, TOPAAX KOSATO OM MOIJIO Ja HSMa BHCOKAa aKTHBHOCT MU IMOIBJIBAHE Ha
AHKETHTE: ,, BCUYKO e OmauyHo, npoCmo He MUCTS, Ye HAKOU uje Uye Hauiemo MHenue .

3akiaroueHune

[Ipoektupanara ye6-0asupana mHpopmanuonna Cucmema 3a OyeHKA HA KAY4ecmeomo Hd
06yueHue TIPEOCTABSI JIECEH W yA00CH HAYMH 3a MPOBEXKIAaHE HA aHKETHH MPOYYBAHUS, uype3
OCHTYpPSIBAHE HA OHJIAMH JIOCTBHII HA BCHYKHA OTOPH3UPAHU MNOTPEOUTENH, HE3AaBUCUMO OT TSAXHOTO
MecTornooxKeHne. Ts M3KIHYBA MAHUMyNAlMs HAa JaHHUTE W TapaHTHpPa JOCTOBEPHOCT Ha
HONyYCHHUTE pe3yNTaTd Ha u3xona. CbOpaHWTE JAHHM OT CHUCTEMaTa IO3BOJISBAT Ja CE MPaBAT
JMHAMUYHU aHAIU3M U IPOTHO3M BBB BPEMETO U IPE/CTABIsABA yJaueH HAUMH 32 TOJTy4YaBaHe Ha
oOpaTHa nH(OpMaIKs BB Bpb3Ka ¢ OLICHKA HA KA4eCTBOTO Ha 00yUYeHHE
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MAJOR FACTORS FOR PROFESSIONAL CHOICE OF NURSING
STUDENTS AT MEDICAL UNIVERSITY - PLOVDIV
Yordanka Tsokova', Tanya Taneva®, Angelina Kirkova-Bogdanova®
'Medical University — Plovdiv, Dept. “Nursing Care”,

Faculty of Public Health
*Tracian University — St. Zagora, Dept.

“Social Sciences and Language Education”, Faculty of Economics
3Medical University — Plovdiv, Dept. “Medical Informatics,
Biostatistics and E-learning”, Faculty of Public Health

Abstract: Professional choice is an important moment in everyone’s life, especially

for those who choose a profession in the field of health care and social work, particularly the
speciality “Nurse”, because of its social significance, its changing functions imposed by a
number of objective and subjective factors and its emotional charge. In young people, due to
lack of experience, the professional choice is significantly influenced by the factors
environment, personal decision, preliminary idea of the profession (Andonova, 2012).
The professional choice can be viewed as an ending stage of the professional self-
determination of the personality and a starting stage of the professional realization. This
choice supposes awareness and objective evaluation of personal qualities and abilities as well
as knowledge of the job and the person him/herself.

The aim of the present study is to investigate and analyze the opinion of nursing
students trained at Medical University — Plovdiv, about major factors influenced their
professional choice.

Materials and Methods: In the survey participated 126 nursing students trained at
Medical University — Plovdiv. The survey was direct, anonymous and group with an original
questionnaire with items regarding the aims of the present study. It contained 14 statements
about the major factors influenced the students’ dispositions about their professional choice.
Variation, alternative, graphical analyses, analysis of variances and ranging of mean values
are used during the statistical processing.
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Results: The results, presented by mean values, show that the students’ disposition is
influenced to the greatest extent by the possibility to find work abroad. Close to it is the
factor “possibility to find work in the home country”. Personal impressions of the speciality
also influence the students’ professional choice. The secondary school grade is another factor
that significantly influences the choice of speciality.

Key words: professional choice, factors, students, nurses

BoBenenne: IlpaBuiHUAT npodecHoHaeH H300p ce OTpassiBa HE €aMoO BBPXY
KaueCTBOTO Ha M3ITBJIHEHHE HA MPO(ecHoHaNHaTa JEHHOCT U PE3yNTaTUTE OT Hesl, HO € CBBP3aH C
YIIOBJIETBOPEHOCTTA HAa MH/AMBHAA, YIPAXKHIBAIL JaieHa PoQecHs, C HETOBUS COLMAICH CTaTyc,
caMO4YyBCTBHUE, npecTik u npocneputer (Popov, 2006). 3aroBa Mnaaute xopa TpsiOBa ma ObaaT
MOANIOMOTHATH B M300pa Ha MoAXosIma paboTa, Kapuepa, ChoOpa3eH! ¢ OCHOBHUTE ACIIEKTH Ha
JIMYHHUSA )KUBOT — O6pa3OBaHI/Ie, couaiHa 1 rpaxxJjiaHCKa akTUBHOCT, CEMENCTBO U JINUEH )KUBOT.

Ipodecnonanauar u3bop ce moBmusBa oT paszmuunu (akropu. CemeiiHata cpena
omnpenens (HOPMHUPAHETO HA COLMAIHO-UKOHOMHYECKHMS CTaTyC M CTaTyT Ha JINYHOCTTa 4pe3
uneHTuukamms ¢ ¢amunHa npodecws. Tsg Moxke ga TOBIMSE W HETaTHBHO BBPXY
npodecroHanHus u300p upe3 T.Hap. KyATypa Ha OETHOCTTa M3pa3eHa B OrpaHWYEeHa COIMATHA U
reorpad)cka MOOWJIHOCT, JIMIICA Ha IOBEJCHYECKM MOJENM B CEMEHCTBOTO, IOJILEHSBAHE Ha
MHTEJIEKTYAJIHUTE W NPO(ECHOHAIHN CIIOCOOHOCTH Ha MJIAJIMS YOBEK, KAPUEPHCTUUCH (aMuiIeH
MaHTaJIUTET W OTPAaHWYCHH JKU3HEHU IpescTaBh. IIpoBeneHHTE NMpOyduBaHHS Cpexl OBITapCKHUTE
YUYEHHIM TOKa3BaT, 4e Hail-I0CTOBEPHUAT U3TOYHUK HAa MH(OpPMAINA U CTUMYIH NpH H30opa Ha
npodecus e TAXHaTa coOCTBEHa aKTHBHOCT. MIaJieykuTe ce AOoBepsBaT MpeIr BCUYKO Ha JINYHUS
CH OITUT M ce NpUeMar KaTo aKTHBHU CyOEKTH Ha coOCTBEHATa CH NMpO(EeCHOHAIHA Pealn3amus
(Vasilev, Merdganova, 2003).

I'naBHusT cybekTHBeH (hakTop, B3 OCHOBA Ha KOWTO ce (opMupar oOpa3zoBaTeqHUTE U
Npo(eCHOHATHN UIAHOBE HA MIIAJISKHUTE M CE OCBIIECTBSIBAa M300p Ha MpodecHs € [eHHOCTHAaTa
OpHMEHTalMs Ha JIMYHOCTTA. Bucmieto oOpa3oBaHWe mpejiara Hal-I0OpHM BB3MOXKHOCTH 32
npoeCHOHATHO Pa3BUTHE W PEATM3aLHs, OCUTYpsBa ¥ MHOTO JA0OpO OOMIOKYJITYpHO paBHHMIIE.
MitaguTe X0pa HEMmOCPEICTBEHO OCh3HABAT KM3HEHHUTE MEPCIEKTHBHU, KOUTO MOXKE Ja UM OCUTYPH
BHUCIIETO 00pa30BaHKe KaTO BB3MOXKHOCT 33 peall3allysi, CAMOYChbBBPILEHCTBAHE U MHOTO JI00BD
COIIMAJICH MPECTHK.

[MpodecronanauaT w300p 3HAYUTENHO CE MOBJIMSABA OT MpECTIKAa Ha IpodecHusTa.
[IpecTmxbT Ha MenuIMHCKaTa mpodecusra € MPEecTHX Ha eJHa OT Hail-IpeBHUTE npodecuy,
NOpOJIeHa OT Hali-3HAYMMHTE NMOTPEOHOCTH Ha YOBEKa OT 31paBe U 3ApaBHU Ipwxku. CTeneHTa Ha
NPECTIX Ha MEIUIIMHCKaTa MpoQecHs 3aBHCH OT MSICTOTO, KOETO CE€ OTPEXXAa Ha JIMYHOTO U
OOILIECTBEHO 3/paBe, KAKTO M OT JWYHHUTE KadeCTBA HAa MEOWUIMHCKHUS CICIUAIUCT, OT HETOBUS
npoeCHOHATM3BM, OT HErOBOTO OTHOILIEHHE KbM NaiueHTute u kojerute (Vodenicharov, 1989).

Miaausr 4oBek TpsOBa peasHO 1a OLEHM CBOWTE JIMYHOCTHH KauecTBa, KAaKTO H
M3UCKBAaHUATA Ha MeIUIHMHCKaTa npodecus. HeobxomuMo e ma ce OIEHAT M YCIOBHATA 32
YCBOSIBaHE, a I0-KbCHO M 3a NMPaKTHKyBaHE HA mpodecuara. MiaauTe CennaiicT! ce MOArOTBST
Jla ce BKJIIOYAT B HEMO3HATa 3a TSIX MPOQecHOHaHa Cpe/ia, KOSTO CH MMa CBOM TPY/IOB KOJEKC U
HEHHOTO (OpMHpaHE ce BIMSEC OT KOHKPETHH (DaKTOPHM KaTo HAYMHBT Ha NPHOOIIaBaHE KbM
npodecuaTa, HAIMYUETO Ha NMpodecnoHanHa OpHeHTalus, ChIIECTBYBAHETO Ha MpodecnoHaIeH
NPECTHK, MAHUEPHT HAa M3MBIHCHUE HA TPO(ECHOHATHHUTE 3aIbIDKECHHS U JP.

1. BonennuapoB pasriiexaa BIMSHUETO COLHATHUTE OOIHOCTH — CEMEHCTBO, YUMIIHUIIE,
TPYJOB KOJIEKTHB H JIp., TMYHOCTHHUTE acleKTH Ipu u30opa Ha npodecust — CyOeKTHBHA OLIEHKa Ha
JMYHOCTTA, H3pa3siBalla OTHOLIEHWETO KbM mpodecusta, KakTO W MOTHBHTE, IOBEIU [0
npodecroHaHus U300p. 3HAYUTETHO BHUMAHKUE B CHCTEMAaTa Ha MPOPECHOHAITHOTO OPUEHTUPAHE
ce oTAeNs Ha poJuTenuTe Karo (axrop 3a u30op Ha Jiekapckara mpodecus, ¢ Bojela poJisi Ha
Gamara. Tolt ycTraHOBsIBa HaJIMYME HAa B3aUMOBPB3Ka MEXAy MHpOpMaIuUATa 32 0COOEHOCTHTE Ha
JeKapckaTa mpodecHs, KOSTO YYEHHINTE IIOMydaBaT OT YYUTENS 10 OWOJIOTHS, MPOSBEHOTO
OTHOIIIGHHE OT HETO M CHIHOTO TOBIHsiBaHe Ha podecnonamans m36op (Vodenicharov, 1989).
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W3cnenBanusra 1MOKas3BaT, 4€ € 3HAYMMO M MACTOTO HAa MEIUIMHCKUTE CIENUAINCTH, KaTo
U3TOYHUK Ha MH(pOpMaLH 32 MequIHCKaTa npodecus. OnpeneneHo MAcTo Npu MHPOPMHUPAHETO
Ha yYEeHHIUTE, 3aeMa U MpHUsTENICKaTa cpea.

IHeaTa Ha HACTOAIIOTO TPOYYBAHE € Ja Ce H3CJIeABAa M aHAIW3Mpa MHEHHETO Ha
CTYJICHTUTE OT CHEUHUATHOCT ,,MemuIuHCcKa cectpa”’, oOyuaBanu B MY — IlnoBauB, OTHOCHO
OCHOBHHTE (haKTOPH, TOBIHSUIH NPOPECHOHATHUAT UM U300p.

Marepuan u meroau: B usciensanero ydactBaxa 126 CTyA€HTH-MEIUIMHCKU CECTpPH,
obyuaBamy ce B Menuuuncku yrusepcurer-Ilnoaus. [IpoyuBaHeTo e mpoBeneHo upe3 Mpsika,
aHOHMMHA TPYyINOBa aHKETa W OPUTHHAJIHA aHKETHA KapTa C BBIIPOCH 3a LEINTE Ha HACTOSIIETO
npoyusane. Kaprara chabpxa 14 TBbpAeHHS 332 OCHOBHHTE (haKTOpH, NMOBJIMSUIM HArjacHTe Ha
crymentute 3a m300p Ha mpodecus. Ilpm craructmueckata 00paboTka ca W3MON3BaHU
BapHAIMOHEH, ANTEPHATUBEH, AWCIIEPCHOHEH W TpaduueH aHalW3, U PAHTOBO IMOAPEKIAHE IO
CpEIIHU CTOMHOCTH.

Pesyaratu: J[aHHUTE OT METOJMKATa Ha MPOBEJCHOTO IPOy4YBaHE JaBaT MH(POPMAIHs
3a (hakTopuTe, MOBJIUAIN HarjacaTa Ha CTyJEHTUTE B M300pa Ha CHELMHUAIHOCT ,,MeauIuHCKa
cectpa”. TlonmyueHure pe3ynTatu ca MPEICTaBEHU B CpeiHU CToiHOCTU. Criope] rojieMUHaTa Ha
JIMCTAHIUATa MEXJIy CPEIHHTE CTOWHOCTH, (hakTOpuTe 32 M300p Ha CIEHUAIHOCT MOraT aa ce
rpyndpar B TpH HHMBAa. Ha mBpBOTO HHMBO, CTyAEHTHTE NOCOYBaT (HaKTOpH, CBBP3aHU C
BB3MOXHOCTH 3a ,,Peanuzanus u mnuHa npodecronaina Harsaca”. Ha BTopoTo HMBO ce mocouyBat
¢akropure ot ,,biamzko cormanHo 0OKpBkKEHHE M yUeOHM MOCTHXKEHUS”. A Ha TPETOTO HHUBO CE
pamxupar ,,dakTopy Ha 1mo-IIMpoKaTa conpaiHara cpena’.

B Hali-BuCOKa cTeleH Harjacata Ha CTYICHTHTE € IOBIHSHA OT BB3MOXKHOCTTA Ja C€
HamepH paboTa 1o mpodecuara B gyxouna (Xcp. = 2,43). CpcTosHEETO HA TMa3apa Ha Tpyna 3a
MEJMIIMHCKN CecTpH B cTpaHuTe oT EBpomelickns cpio3 u Enuanara EBpomeiicka kpeanTHO-
TpaHc(epHa CHCTeMa 3a OOyUeHHE Ha CTYAEHTH II0 Ta3W CIELHATHOCT, AABaT BB3MOXKHOCT,
3aBBPLIMINTE CHELMAINUCTH Ja CE peaau3upar B cTpaHuTe oT EBponeiickus cbro3. To3u pe3ynrar
MOTBBP)KAABA TPEBOXKHATA TEHACHLMSA, PECypCHTE Ha HANIeTO MEAMIMHCKO 00pa3oBaHHE na
TOJI3BAT MOBEYE MEMIIMHCKATA PAKTHKa Ha IPYTH JbpikaBu. bin3ka e nosunusra u Ha dakropa
,,BB3MOJKHOCT 32 HaMUpaHe Ha pabora B crpaHara” - (Xcp. = 2,25). Jluunurte BnedaTieHus OT
npodecusra cbilo € (GakTop, KOHTO CHIHO MOBIHUSBA MPOGECHOHATHUS W300p Ha CTYACHTHTE.
YcenexsT OT CPeAHOTO YUMIHMILE ChIIO € (aKkTop, KOMTO OKa3Ba CHJIHO BIHUSHHE TpH M300pa Ha
crenanHocTTa. OKOJIO CpeHaTa CKaja € TI0Ka3aTensT ,,BisHue Ha npusTeiu, OJIU3KH, II03HATH
“ — (Xcp. = 1,83), xaxro u BiusiHUETO Ha poxutenure (Xcp. = 1,81). M300pbT Ha cnenuanHocTTa
OT CTyIEHTUTE € TOBIWSIH M OT IPOBEXKAAHWUTE KaHAWAATCTYIEHTCKH OOpCH, CIIPaBOYHHMIM,
JMIULIHKA M JPYTH TPOTaraHfgHM MaTepuain Ha MeAMIMHCKH YHHUBEpCUTET. BiusHue BBpXY
n300pa Ha CIENMATHOCT y MIAIWTE XOpa OKa3Ba M BB3JCHCTBHETO Ha HM3BECTHH OOAsTETHU
JTMYHOCTH B MenuimHaTa (Xcp. = 1,54), cemeiinara tpamumus — (Xcp. = 1,33) u yuutenure ot
cpemHoro yummmme (Xcp. = 1,25). OUHAHCOBUTE BBH3MOXKHOCTH Ca 3HAYUM (HaKTOp BHB
(dbopMupaHeTo Ha Hariacata Ha MJIAUTE Xopa 3a m300p Ha npodecus (Xcp. = 1,47). Crynenture,
Kouto Omxa WManu M00pM (MHAHCOBH BB3MOXKHOCTH B IO-MajKa CTereH Owxa wu30pamn
npodecusTa Ha MmeauHCKaTa cectpa (Tabm. Nel).

Taon. Ne 1. Panscupane na ¢haxmopume 3a u3oop nHa cheyuannocm (no cpeonu
cmoiHocmu)

Huega Daxmopu 3a uzdopa Ha cREYUAIHOCH X cp.

ITepBO HUBO Bb3MoxxHOCT 32 paboTa B uyXOUHA 2,43
Bp3mokHOCT 32 paboTa B cTpaHaTa 2,25
JInuHu BeyaTienus oT npodecusTa 2,12

Bropo HuBo Ycnexa MU OT CpeJHOTO YUUIIHIIE 1,90
BausHue Ha npusATeny, OJM3KY, TO3HATH 1,83
Bausinue Ha poauTenu 1,81
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Tpeto HUBO ObasTenHy TMYHOCTH B MEAMIUHATA 1,54
DUHAHCOBU BH3MOXKHOCTH HA CEMEHCTBOTO 1,47
CpezcTa 3a MacoBa HHGOpMaLUs 1,46
CemeiiHa TpaauLus 1,33

3a j1a ce ompezneNy Harjiacara 3a Npo(eCHOHAIHUS N300p Ha CTYIEHTHUTE, C€ MPOYYH, Jau
PECIIOH/ICHTHTE Ca KaHAWJATCTBAIM 3a Jpyra CIEHUaNHOCT. M3pa3eHu B NPOLEHTH, pe3yITaTuTe
OT JJaHHUTE Ha PECTIOH/ICHTHTE CE PasIPeIeNIAT 10 CIEAHHUS HAukH:

- IloBeue oT momoBHHATA CTYACHTH ca KAHIWIATCTBAIM W 3a JpPyra CICIHATHOCT

€IHOBPEMEHHO C KaHIUIaTCTBaHETO UM B MY — 52,94% ;

- Ha Bropa mo3unmst ca Te3n, KOMTO ca KaHAUJATCTBAIN 3a Apyra CIEIHAIHOCT, IPEean aa

HarpassT n3dopa cu B MY —37,5% ;
- Haii-manko ca KaHIUTATCTBAIHMTE 3a JApyra CHENHATHOCT CTYACHTHTE IO BpeMe Ha
ciaeasaneTo UM B MY — 3,68%.

3a a yCTAaHOBHM YCTOWYMBOCTTa Ha MpodecroHamHus M300p Ha aHKETHPAHHUTE CTYACHTH,
MpOCIEANXME 3aBUCHMOCTUTE Ha TBRBPACHHATA UM 3a TOBA KAaHAWOATCTBANIM JIH cCa 3a Jpyra
CIIEIMATIHOCT, KAKTO M OCHOBHUTE NapaMeTpy Ha u3bopa.

,HI/ICHCpCI/IOHHI/IHT aHaJIn3 Ha JAaHHUTEC IMOKa3Ba, Y€ CTYJICHTUTE, KOUTO Ca KaHAWJIATCTBaJIM 3a
Jpyra CIEIHAIHOCT, MPEan Ja KaHauaarcTeaT B MY, He ca OWIM CHJIHO MOBJMSHH OT JIMYHUTE
BIeYaTIeHus 3a cectpuHckata npodecust (F=5,27; p =0,00), a ot B3MOXKHOCTTA J1a ce 00ydaBat
BBB BY3 (Tabmn. Ne 2).

Taon.Ne 2. Bnuanue Ha JuyHU 6newamieHus om npoghecuama  6bLPXy
Kanouoamcmeane 3a 0py2a cneyuainocm npeou kanoudamcmeane ¢ My

Mogaepatop IMoka3zates Crenenu Xep. F p
JInuan Kanmuparcteane B | He mu mosmus 1,60
BIEUaTIICHUs OT | Apyra crenuanHocT | CinaGo MU HOBIMS 1,24
npodecusta npenu CHITHO MU TIOBJTHS 1,40 5,27 0,00
KaH/IWJaTCTBaHE B
MY

CryneHTHTE, KOWUTO Ca KaHAMIATCTBAIM 3a Jpyra CHELHAIHOCT EIHOBPEMEHHO C
KaHaumaTcTBaneTo B MY mpu u300pa Ha CICHUATHOCT ¢a OMIIK ¢1a00 TTOBIUSBAHK OT BIUSHUCTO
Ha mpustenu, Omusku u mosHatd (F=4,99; p=0,00), u oT (QHUHAHCOBUTE BBH3MOXHOCTH Ha
cemeiictBoTO (Tadm. Ne 3).

Taon.Ne 3. Bnuanue na Qakmopume 3a npogecuonanen uzoop 6wLPXy
Kanoudamcmeaue 3a Opy2a Cneyuainocn eOHo8peMeHHO ¢ Kanouoamcmearnemo ¢ My

Mopaepartop IToka3are Crenenn Xcp. F p

Brusiane Ha | KangupmarcrBane 3a He mu moBnus 1,44
TPUSATEIH, JpyTa CIEeIHaTHOCT Crnabo MH 1,73
OJIM3KH U | €IHOBPEMEHHO C [TOBJIKS 4,99 0,000
I03HaTH KaHJIUJJaTCTBAHETO B CuiaHo MU 1,50

MYy TOBJTHSI
OrpaHuueHn He mu noBnust 1,57
(uHaHCOBH Cnabo MH 1,40 4,73 0,01
BB3MOXKHOCTH Ha TTOBJIHS
CEMEHCTBOTO CuitHo MH 1,87

TIOBJIUSI

OrpannyeHuTe (UHAHCOBM BB3MOXXHOCTH HAa CEMEHCTBOTO MM, CTATHCTHYECKH 3HAYUMO
CIJIHO TIOBJIMSBAT JKEMAHWETO Ha CTYICHTHTE MOa TBPCAT W Jpyra CICHHATHOCT TpPH
npogecHoHATHUS CH M300p 10 BpeMe Ha Kanauaarcreanero uM B MY (F=4,37; p=0,01).

JlaHHWTE MOKa3BaT OIIE, Y€ CTYACHTHTE, KOUTO Ca MHCIMIN JIa KaHAUIATCTBAT 32 Jpyra
CIIEIMATHOCT 10 BPEME Ha CIIeJBAHETO CH, PHU U300pa CH Ha creruamHocT B MY cTaTUCTHYECKH
3HAYMMO T0-4eCTO ca Owimu moBnusHU oT pomurtenure cu (F=3,89; p=0,02) u oT cpencrrara 3a
MmacoBa uHpopmanus (F=4,86; p=0,00) Tabma. Ne 4.
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TaonNe 4. Bauanue na Qaxmopume 3a npogecuonanen u3oop 6wvPXy
Kanoudamcmeaue 3a Opyz2a cneyuainocm no epeme na cnedgaremo 6 My
Mogaepatop Ioka3ares Crenenn Xep. F p
Bnustane Ha | KamgunarcrBane B | He Mu moBmms 1,00
poauTenuTe apyra mo Bpeme Ha | Cyna®o MU MOBJIHS 1,11 3,89 0,02
ciesaneTo B MY CHITHO MH TIOBJTHS 1,03
CpencTBata 3a He mu noBinus 1,00
MacoBa Ci1abo M ITOBIHS 1,18 4,86 0,000
nHpOpMaIHS CuitHO MU HOBJIHS 1,08
JInann He mu moBnust 1,12
BIICUATIICHUS Cnabo My HOBJIUS 1,00 3,93 0,02
OT mpodecusta CHJIHO MU TIOBIHSI 1,02

Kenaumero Ha CTYACHTUTC, KaHAWAATCTBAJIM B Jpyra CICHAATHOCT IO BpPEME Ha
cieaBaHeTo cd B MY He € MOBNMSHO CTaTUCTHYECKH 3HAYMMO OT JIMYHHUTE UM BIIEYATIICHHS OT
npodecusra (F=3,93; p=0,02), a BeposaTHO OT HHTEepeca KbM apyra crermanHoct (Tabm. Ne 4).

OcBeH TOBa IIONyYEHUTE DPE3YNTATH JaBaT BH3MOXKHOCT Jla CE€ TBBPAHM, 4Ye CJIEH Karo
3aIl0YHaT OOYYEHHEeTO CH 110 CHELHATHOCT ,,MenuIuHcKa cecTpa” CTYASHTHTE HE JKenasT Ja
cMeHaT crneuuanHoctra cu. Camo 3,68% OT pecrnoHIeHTUTe ca KaHAWAATCTBAIM 3a Jpyra
CTICIMAIHOCT TI0 BpEMe Ha clieJiBaHeTo ci B MY.

H3Boan:

1.ITpocecronanauaT u360p HA CTYAECHTUTE € HAW-CHIIHO MOBJIUSH OT BH3MOXKHOCTTA Ha
3aBBPIIMINTE J]a HAMEPAT padoTa MO CHEHAITHOCTTA B y>KOMHA 1 B CTPaHATa, 10-CIa00 MOBIMIH
OT ycHexa MM B CPEJHOTO YYIIMIIE, BIMSHETO Ha IPUATENH, ONM3KH, IIO3HATH, KaKTO M Ha
poauTeNUTe U Hail-c1ab0 OT 00aATeNHY JIUYHOCTH B MEAULMHATA, (PUHAHCOBUTE BH3MOXKHOCTH Ha
CEMEHCTBOTO, CPEACTBATa 38 MacoBa MH(GOPMAIUS U ceMelHaTa TPaauIusL.

2. Cnen xato ca 3amovHajd OOy4YeHHETO CH B CIEHHATHOCTTA, IMO-TOJIsIMA 4YacT OT
CTYJICHTHTE HE XKeJasT ]a CMEHST MpodecusiTa cu.

3. duHaHCOBHUTE BH3MOXKHOCTH Ca 3Ha4MM (pakTop BHB (OPMHPAHETO Ha Hariacara Ha
wiagure xopa 3a u3bop Ha mpodecus. CryneHTHTE, KOWUTO HMMAr I0-100pH (UHAHCOBU
BB3MOXXHOCTH B II0-MaJIKa CTEIeH Onxa n3dpayii npodecusiTa Ha MeJUIIMHCKATa CecTpa.

4. CryneHrture, KOUTO ca M30pany npodecusira Ha MEANIMHCKATa CECTpa B PE3yJITaT Ha
JUYHUTE CH BIIEYATICHUS OT Npodecusita ca IO-CHIHO CBBP3aHU C HES W Ie paboTAT Mo
CTICIIMATTHOCTTA CJIE/ 3aBbPIIBAHE HAa 00YIEHNUETO CH.
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MNPOPUITAKTUKA HA UHTPAOIIEPATUBHUTE YCJIOXHEHUSA
OT EHIOBACKYJAPHUSA ETAII B AOPTOU-IMAYHUA CETMEHT
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PREVENTION OF INTRAOPERATIVE COMPLICATIONS OF THE
ENDOVASCULAR STAGE IN THE AORTO-ILIAC SEGMENT IN
HYBRID OPERATIONS IN VASCULAR SURGERY
Bogomila Cheshmedzhieva, ZaprinVazhev
Medical University Plovdiv,

Plovdiv University Hospital "St. George' Plovdiv

Abstract

Objective: Hibrid operations in vascular surgery allow maximum hemodynamic
results to be obtained in the treatment of patients with multifocal atheroslerotic lesions,
representing 91% of all cases in patients with peripheral atherosclerosis.

The aim of our study is to justify the importance of prevention of intraoperative
complications of endovascular stage in hybrid vascular operations on the aorto- iliac artery
segment.

Materials and Methods: For the period 2013-2015 the number of patients with hybrid
operations in the multistage atherosclerotic involvement of the lower limb arteries made in the
vascular surgery clinic '"St. Georgi "is 222 people. The age of the patients varies from 49 to
88 years, with an average of 67,5+ 6,5 years. The limitation period for complaints ranges from
3 months to 15 years — anaverage of 3,4 + 3,87 years.

Results and conclusions: Knowing the complications from the endovascular stage of
hybrid vascular operations in the aorta-iliac segment end their timely diagnosis allows for

better correction. It is confirmed by the technicals access indicators (99,1%), the hospital
milestones (97,8%), the total lethality (0%).
Keywords: atherosclerosis, peripheral arterial disease, endovascular treatment

Pe3iome:

YBoa: XubpuaHuTe onepanuu B ChA0BaTa XUPYPrus, MO3BOJISIBAT 1A ce MoJy4aT
MAKCHUMAJHO [00pH XeMOJAMHAMUYHM pe3yJTaTH MNpPH JieYyeHHUeTOo Ha OO0JHU C
MYJTH(OKATHH MOPAKEeHUsI, KOUTO npeacTaBiasaBat 91% oT BCMUKHU ciiydan mpu 00JITHH
¢ nepudepHa aTepockJjieposa.

Hes: 1a ce apryMeHTHpPa 3HAYEHHETO HA MPOPUIAKTHKATA HA HHTPAONEPATUBHUTE
YCJI0KHEHHUSI HA eHI0BACKYJIAPHMUS eTal NPU XUOPUIHH CHAOBHU ONEPALMH B A0PTO-UJIHAYHHUS
CerMeHT.
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Marepuaimun u meroau: 3a mepuoga 2013-2015 roamHa OpositT Ha OoOJIHHTE C
XHOPUIHHU ONepalyy MPH MHOTO0ETAKHO ATEPOCKIEPOTHYHO 3acsiraHe HA apTepUUTe Ha
JOTHUTE KpailHMIU HaNpaBeHH B KJIMHHKaTa 1mo cbaoBa xupyprus YMBAJI ,,Cs.
T'eopru” e 222 yoBeka. Bb3pacrra Ha 00/1HUTe Bapupa B uHTepBaJja ot 49 no 88 ronunmn,
cbC cpeHa cToiHOCT 67,5+6,5 roqunu. JlapHocTTa HA OMJIaKBaHUATA € 0T 3 Mecena 10 15
roaMHu—cpenHo 3,4+3,87 ronuHu.

Pesysiratu u u3Boau: Ilo3HaBaHeTO HA YC/I0KHEHHMSITA OT €HAOBACKYJIAPHUS eTaIl
HAa XHOPHWIHHUTE CHIOBH ONEPAIHH B A0PTO-WJIMAYHHS CETMEHT W CBOEBPEMEHHOTO UM
AHATHOCTHIIMPaHe TO03BOJIsIBA mo-1o6pata uM kopekuus. IloTBbpxkaaBat ro
nokasaTejJuTe 3a TexHuyeckusi ycmex (99,1%), 3a mpoxoauMocT Ha OOJHHYEH eTam
(97,8%), 3a o6ma geraanoct (0%).

YBoxa:

CTpeMeXbT Ha ChJIOBUTE XMPYP3H Jla HAMEPAT ONTHMAIHUTE BAPMAHTH 3a JIEYEHHE
pu GOJIHU € MyJITH(QOKAITHY IOPa)KEHUs HA MATMCTPAIHUTE aPTEPUU Ha KPaiHUIIMTE, C OTJIE
Ha HaMaJlsBaHe Ha OTIEPATUBHHUS PHUCK, TPABMATHYHOCTTA U TIPOABL/DKUTEIHOCTTa HA HAMECATA,
JIOBEJlE [0 HJIeATa 3a KOMOMHMpAaHEe Ha TpPaAUMIMOHHUTE XHMPYPIMYECKM METOAUKH C
ennosackynapuure npouenypu (Dalman R. L., Taylor L. M., Moneta G. L.1992

Criqui M. H., Fronek A., Barrett-Connor E.1985). Jlo nacrosmms Mmoment ocHosen
METOJ] 3a JIeYeHHE Ha aTepOCKIEPOTUYHHUTE MOPAKEHUs HA aopTaTa, WIMAYHHTE apTepUH M
apTepuuTe Ha JIOJHMTe KpaiiHuuu ce spssame otkpurata xupyprus (De Roeck A.,

Hendriks J.M., Delrue F. 2006). B nocnemno Bpeme, Hapean C OTKPUTHTE
PEKOHCTPYKTHBHH OIEPAlUU IIMPOKO PA3NpPOCTPAHEHHE TONy4HXa U €HJO0BACKYIapHHTE

meronuku Ha neuenne (Cooperman M., Pflug B., Martin E.W. etal. 2011).

CpueTaBaHEeTO Ha €HJOBACKyJIAPHUTE METOJUKH 338 Bb3CTAHOBABAaHE HAa KPBBHUA TOK
C OTKpHTaTa PEeKOHCTPYKTHUBHA XHPYPrusi (HapeueHa XUOpHIHA XUPYPrusl), TI03BOJISIBA JIa Ce
HOoJyyaT MAaKCHMAalHO J00pH XEMOJMHAMHMYHU pe3YylTaTH IPH JIEYEHUETO Ha OONHU ¢
MYJNTU(OKAIHU MOPaXKEHUs, KOUTO MpelcTaBisaBaT 91% oT BCUUKM cllydau Hpu OOJIHH C
nepudepHa atepockiieposa (Cotroneo AR, Iezzi R, Marano G, Fonio P, Nessi F, Gandini G.2007).

LlenTa Ha W3ClIeBAaHETO € Ja Ce¢ apryMEHTHpa 3HAYCHHETO Ha NMpo(dIIaKTUKaTa Ha
HHTPAOTICPATUBHHUTE YCIIOKHEHHUS Ha CHIOBACKYJIAapHHUS €Tal NpU XUOPHIHH CHIOBH ONEpPaliH B
A0PTO-MIIMAYHHUS CETMEHT.

MATEPHAJIN 1 METOIU

3a mepuoma 2013-2015 rogunHa OpoAT Ha OOJNHUTE ¢ XUOPHIHH ONEpaIMH IPH
MHOTOETa)XHO aTepPOCKIEPOTHYHO 3acsiraHe Ha apTepPUUTE Ha JTOJHHUTE KpaHHUIIM HAlIPaBEHH B
KJIMHUKaTa 1o cbaoBa xupyprus YMBAJI ,,Cs. I'eopru” B xubpuaHata ornepaionHa e 222
YOBEKa.

Bw3pacrra Ha OosHMTE Bapupa B nHTEpBaiia oT 49 110 88 roauHu, Che cpeiHa CTOHHOCT
67,5+6,5 roqunu. JlaBHOCTTa Ha OIJIaKBaHUsTA € OT 3 Mecena 10 15 ronunu —cpenno 3,4+3,87
TOJIMHH.

Bonnute Osixa pa3geneHn Ha TpU TPYITH B 3aBUCUMOCT OT XapaKTepa Ha Hamecara Ha
apTepUUTE B A0PTO-WIMAYHHS CETMEHT.

I-Ba rpyma: 31 GomHU, mpU KOUTO € HAIIpaBeHa OaTOHHA aHTHOIUIACTHKA B ChUCTaHUE
C OTKPHTA JUCTATHA PEKOHCTPYKITHSL.

II-pa rpyma: 152 GomHU, IPH KOUTO € HATIPABEHO MIIMAYHO CTCHTHPAaHE B ChUCTAaHUE C
OTKPHUTA AUCTAIIHA PEKOHCTPYKIIHS.

[II-ta rpyma: 39 OGomHHM, pH KOWTO € HANpaBEeHa Oe300JUTepalus HAa WIHAYHUTE
apTepuu ¢ MOoCieBalla UMIUIAHTAlKs Ha CTEHT B 30HaTa HA MaHUITYJIALHTA B ChUYETAHHUE C
OTKPUTA AUCTAJIHA PEKOHCTPYKIIHS .
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W3nomn3Banute METOM Ha M3CiIeBaHe OsXa: aHAMHe3a, ChIIOB CTaTyc, 1a00paTOpPHUTE
KOHBEHIIMOHAITHM H3ClieNBaHus ¢ Koarymorpama.OT HHCTPYMCHTAJIHHUTE HW3CICABAHUS Ce
M3M0JI3Baxa: aHKUAI-OpaxuajeH WHIEKC, YJITPa3ByKOBacOHOTpadus, MYIUIEKC CKEHUpPAaHe,

aprepuorpadus, KT.

Pe3syJsitaTn u u3Boan
[IpakTryeckn BCHYKM MAlEHTH Ca UMaJIM Pa3JInYHU CTAJWU Ha XPOHUYHA UCXEMHUS

Ha JOJIHUTE KpaHULU 110 DOHTEH.
Tabnuya 1. Pasnpedenenue Ha bonHume ¢ pasiuyHu cmaouu

HA UCXemusl 8 u3Ciedsanume epynu

XapaxTep Ha HCXeMUsITa 1 rpyna 2 rpyna 3 rpyna Bcenuko
XAHK II A cragun 3 7 1 11
XAHK II B craguun 23 103 34 160
XAHK III cramuun 17 0 19
XAHK IV ctagun 21 4 28
ou 0 4 0 4

Bcenuko 31 152 39 222

UYerupnuma Oomau (0,90%) 6axa ¢ octpa mcxemusi. OOmo OoMHHTE C KPUTHYHA
ncxemust osixa 50 (22,5%).

IIpu oueHkaTa Ha HEMOCPEACTBEHUTE U HA OTHAJICUYCHUTE PE3YJITATH CE B3EMAT IOA
BHUMAaHNE KaKTO MHTPAOIEPATHBHUTE yCIOXKHEHUS, TaKa M MMOCTONEPATUBHUTE YCIOKHEHHS
1o Bpeme Ha Gonuuunus npecroii (A. Mousa 2010). UurpaonepatusruTe ycnoxHeHus Ha
eHjoBacKyiapHus eran 6 OomHHM (2,7% OT BCHYKH OONHH B H3CIICBAHETO) BKIFOYBAXa
MUTpanys WINA JUCIOKAIU Ha CTEHTA, IPOIBIDKUTEIHA AUCEKAIMSI Ha WINAYHATE apTepUH U
aoprata u mnepdopanus Ha mociuexHata. B 4 (1,8%) or cmywyamre ¢ yCIOXXHEHHATa ce
CIpaBUXME C CHIIOBACKYJIAPHN METOIUKHU(IOMBIHUTEIHN CTeHTOBe), a B 2 (0,9%) ciydas ce
nanoxu konsepcus (Cooperman M., Pflug B.,Martin E.W. etal.1978).

Benuky ycno)kHeHHsT Ha €HIOBAcKyJIapHHS €Tall ce MPOsBUXA IPHU MPOABIKUTEITHH
MOpaKeHHUsT Ha apTepUHUTE B aOPTO-WIMAYHUS CETMEHT, PUTHAHU CYOTOTAaJHHM CTCHO3U H

KaJIMHO3HY Nopaxkenus Ha winaunute aprepun (De VriesS., Hunink M. 1997).

B nmppBaTa rpyna HHTpaonepaTUBHHUTE YCIOXKHEHUS Ha €HI0BACKyJIapHUS eTall UMalie
mpu 1 6osen (3,2% oT BCHUKHU OOJIHU B Ipyrnara), BbB BTOparta rpyma npu 4 6omauau (2,7%), a B
Tperara rpyna 1 6onen (2,5%).

HsiMamie W3sIBEHHM CTATHCTUYECKU DPAa3jidudsl IIPU TMPOSBEHHUTE HMHTPAOIEPATHBHH
YCJIOKHEHUS B 3aBHCUMOCT OT IPyIIaTa.

IMpo¢uiakTiKa HA HHTPAONIEPATHBHUTE YCIIOKHECHUSI HA CHIOBACKYJIAPHUS €TaIl.

B Obuemie, 32 MUHHUMAIM3UPaHE Ha YCIOXKHCHHUSATA HA CHIOBACKYJIAPHHS €Tall Ce
OPENOPBYBAT CIACAHUTE NPUHYUNU:

> Buumatenno na ce w3bupa 0o0eMBT Ha Hameca IpH TIPOBEKIAHE Ha
enmoBackyanapuus erar. C eyl MaKCUMAITHO H3ydYaBaHe aHATOMUATA HA WITHAYHUTE apTCPUHH,
XapakTepa Ha IMOPAXCHHETO WM B IPEAONEpaTHBHUS MMepHoa ce Hampasuxa Y3JIC Ha
WINAYHUTE apTepun B kKomOuHanms Ha KT—anrunorpadwus, masamia WHGOpPMAIHS 38 BCUYKH
IMPOCKINHN HA aOpTO-I/IHI/Ia‘IH076ereHI/IH CEI'MCHT.

> IIpu rojeMu CTEHO3M € HEOOXOAMMO BOJAYbT BUHATH Jla Ce IpeKapBa Ipe3
UCTHHCKHS JIyMEH Ha ChJIa.
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> ITpn m3pa3eHn 3aTpyqHEHHS NPU IpeKapBaHe HA BOjAAYa MpPU CyOTOTAIHH
JIUCKPETHH KaJIIIMeBU CTCHO3H, 32 MPEANOYUTAHE € J1a Ce M3I0JI3Ba KareTbp Navicross, KoiTo
CBIIO CTIOMara 3a IpeooJIsiBaHE Ha CTEHO3aTa.

> IIpu npeonongBaHe Ha CTEHO3MUTE Jla C€ U3IOJI3BAT BOJCIIM KAaTETPH C Majka
aHTyJalys Ha BbpXa, 3a MO0-TOJIEMH BE3MOKHOCTH 3a YIpaBJIeHUE U aHTHOrpaduieH KOHTPOI
Ha KaTeThbpa.

> I[a CC M3IIOJI3BAT TBBPAU XI/II[pO(l)I/IJ'IHI/I BOJa4uu 3a NpeOaO0JIAIBaHC Ha MHOI'O
YHOOPHUTHU HEKAJINUPAHU U XPOHUYHHU TOTAJIHU OKITY3HUH.
> HpI/I 3aTPYAHCHHS B MO3UIHUOHHUPAHCTO HAa CTCHTA B 30HATAa HA MOPAKCHUC

WJIY TIPH TIPUBIDKBAHETO Ja C€ MIPEANOYNTa Ceprs OT OAIIOHHU aHTMOIUIACTUKH B CErMEHTa Ha
CTeHO3aTa O IMOJydYaBaHE Ha JOCTaThYCH JyMEH Ha Chla M Jla HE ce IpuObBp3Ba C
MPUABIKBAHETO HA CTEHTA.

> [Tpu monaraHe Ha CTEHT IO IBJIBI OT 30HATA HAa TOPaKEHUE, CTEHTHT TPsOBa
Jla IOKpUBa 30HAaTa Ha M3MEHEHHE 10 BCThIIBAHE HA 3/[paB Y4acThK OT apTepusiTa.

> IIpu xanmueBu aTepoCKISPOTUIHH IUIAKH /1a CE U3IO0JI3BAaT CaMOPa3I'bBalIlH Ce
CTEHTOBE C TOCJeBalaTa UM MOCTAMIaTalus.

> [Tpn HEOOXOOMMOCT,B 3aBUCHMOCT OT HOPAYKEHUSATA HA ChJa, CTCHTUPAHETO
Jla 3amoyBa OT YCTHETO Ha BBTpEIIHaTa WIMayHa apTepusi C MPEHHU3HOCT OTHOCHO
MTO3UIIMOHNPAHETO Ha CTEHTA.

> OTKa3 OT MMIUTAHTAIXs Ha CTEHT Ha MPeXoja ¢ obmara ¢pemMopaaHa apTepusl.

B 3akJ/r0ueHne MokeM J1a OTOCIEKIM:

B inmreparypara BBIPOCBHT 3a €JHOMOMEHTHOTO IIPOBEXKIAHE HA €TallUTE Ha
omepanusATa OCTaBa OTKPUT [O MOMEHTa. B ToBa mM3cienBaHe BCHUYKM MHAaIMEHTH Osxa
OTepHpaHU EAHOMOMEHTHO OT €KHII ChJAOBU XHUPYP3H B YCIOBUATA HAa XMOPUIHA OTIEpPalMOHHA.
EnuH OT OCHOBHUTE apryMeHTH Ha MIPOTUBHUIIUTE HA €THOMOMEHTHHUTE XUOPUIHH ONEepaIuu
ceé ChCTOM B IIO-TOJsIMa BB3MOXKHOCT 3a HACTBIIBAHE Ha YCIOXKHEHHS OT CTpaHa Ha

eHnoBackyldaphus ertan Ha winaunute aprepun (Cvetanovski M.V., Jovev S.,

Cvetanovska M. 2009). Onurer mnokassa, 4Ye aJeKBaTHOTO M3IbLJIHEHHE HA
€H/IOBacKyJIapHaTa HaMeca oOe3reyaBa HaJeKAeH QyHKIMOHAICH pe3yiTaT B 1aJieHaTa 30Ha,
KaKTO U B HAaIpaBEHUTE AUCTATHN PEKOHCTPYKIIHH.

o [lo3HaBaHETO Ha YCIOKHEHUSTA M CBOSBPEMEHHOTO MM JUArHOCTHUIMPAaHE
TIPH [O-TOJIsIMATa YacT OT OOJHUTE ITO3BOJISIBA U M0-100paTa UM Kopekiwms. [1oTBbpkaaBaT ro
ToKa3aTesnTe 3a TeXHIuIecKust ycrex (99,1%), 3a npoxoaumoct Ha OonHmueH etart (97,8%), 3a
o6mra netamaoct (0%) (Criqui M.H., Fronek A., Barrett-Connor E. 1991).

. [Tocrenenno mogoOpsiBaHe HAa KIMHUYHAA CTaTyc Io ckanara Ha Rutherford,
XUOpHUIHHUTE Olepaluu 0sxa OTOENs3aHH ChC CTENEH OTIMYHO+3 u mobpo+2 mpu 91,4%
OTOOJHHUTE.
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DETERMINATION OF OPTIONS FOR HYBRID OPERATIONS IN
PATIENTS TASC C AND D IN VASCULAR SURGERY
Bogomila Cheshmedzhieva, Zaprin Vazhev
Medical University Plovdiv,

Plovdiv University Hospital "St. George' Plovdiv

Abstract

Objective: patients with atherosclerotic lesions of lower limb arteries, surgical correction of
only one segment practically prevents the elimination of ischemia. The ambition of clinicians
to find an optimal option for the treatment of patients with multifocal atherosclerotic lesions
on the upper limb arteries leads to the idea of combining traditional and endovascular
surgery.

The aim of our study is to present the possibility of carrying out hybrid operations in multi-
stage atherosclerosis TASC II C and D.

Materials and Methods: 222 patients were traced between June 2013 and June 2015 in the
Vascular Surgery Clinic of the University Hospital '"St. Georgi "divided into 3 groups. The
limitation period for complaints ranges from 3 months to 15 years. The age of the patients
ranges from 49 to 88.

Results and conclusion: Important elements such as the severity of atherosclerosis according
to TASC II C and D, accompanying diseases and the prescription of complications affecting
the risk of complications, determine hybrid operations as a method of choice in polymorphic
patients.

Keywords: atherosclerosis, peripheral arterial disease, endovascular treatment

Pesrome

Yeox: Ilpu Go1HHUTE ¢ €TAKHU ATEPOCKJICPOTHYHH IOPAKEHUsS] HA apTePUUTE HA
JOJTHUTE KPAifHUIM XHPYPrHYecKaTa KOPEeKIUs caMo0 Ha eJHH CeTMEeHT NPaKTHYeCKH He
NMO3BOJISIBA B IOCTATHYHA CTENEH Ja ce OTCTPAHHU HANBJIHO HcxeMusita. CTpeMeXbT Ha
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KJIMHUOHMCTHTE Ja HaMepsAT ONTHMAaJeH BapHAaHT 3a JiedeHHMe Ha OOJHM C
MYJITH(QOKAIHM ATEPOCKJIEPOTHYHH TOPa’KeHHsl HA MarucTpajHHMTe apTepuM Ha
AOJIHMTe KpaiHHMIM, /A0BeKAa 10 HAesTa 32 KOMOMHHMpaHe HA TPaJAMIUOHHATA M
€H/I0BACKYJIapHATA XHPYPIHsl.

Iea: 1a ce mpeacTaBu Bb3MOKHOCTTA 32 M3BbPIIBAHE HA XUOPMAHH ONepalMu NpH
MHoroera:xHa atepockiepoza TASCIICu D

Matepuanu metoau: bsixa npocieaenu 222 60, B nepuoaaoHu 2013 roquna-oHu
2015 roqunaB kJIMHHKaATa 10 cbaoBa xupyprus YMBAJI ,,Cs. I'eopru”, pazaesaenn Ha 3
rpynu. JaBHocTTa Ha omjakBaHusita € oT 3 mecena a0 15 roaumuu. Bb3pactra Ha
0oJiHMTE Bapupa B HHTepBaJia oT 49 1o 88 roqunn.

Pe3ysratu u 3aki04eHne: BajkHUTe eleMeHTH KaTo TeXKeCTTa HA aTePOCKIEPO3aTa
cnopen TASC II C u D, npuapy:xaBamurte 3a00JsIBAaHMSA U JABHOCTTA HA OILUIAKBAHMATA,
BJMsIeIH HA Bb3HHKBAHETO HA PHUCKA OT YCJIOJKHEHMs ompeses XHOPHAHHTE oNepanuH
KaTO MeTo/1 Ha M300p NPH MOJIMMOPOMAHM MAaLHeHTH.

YBon

[Ipu GomHWTE € eTaKHU aTEPOCKICPOTHIHH MOPAXKEHHS Ha apTepPUHUTE HA JOJIHUTE
KpalHUIM XUpyprudecKaTta KOPEeKIHs caMo Ha €IMH CErMEHT IPaKTHYECKH HE MO3BOJISIBA B
JIocTaThb4HA CTENEH Jla ce OTCTPAHM HambIHO ucxemusTa (St. M. Thomas et al Ed. D. B.
Jonathan — Elsevier 2006). CpiieBpeMeHHO pa3IINpsSBaHETO Ha 00eMa Ha peKOHCTPYKTHBHATA
ormepanusi C €JHOMOMEHTHAa HaMmeca BBpPXY apTepHUHTe Ha aopTO-HIHadHUs M (eMopo-
MOTUTMTEANTHUS] CETMEHT BOJM A0 YBEJIMYaBaHe Ha MEPUONIEPATUBHHUTE YCIOKHEHHUS, 0COOCHO
npu OosiHu ¢ MyiaTtudokaiHa atepockiepo3a. Hanmnunero Ha npuapyskaBaiiy 3a0oisiBaHHS
yBeJIH4YaBa AOMBJIHUTEIHO PUCKA OT YCIOKHEHUS.

CrpeMexXbT Ha KIMHUIMCTUTE Ja HAMEPST ONITUMAaJICH BAPHAHT 3a JieueHHe Ha OOJTHH
¢ MyYJTHU(OKAIHH aTepOCKIEPOTHYHH IMOpPaKEHHUsIHA MariuCTpajJHUTE apTepHUH Ha JOJHUTE
KpalHUIM OT TIJIeJlHA TOYKA Ha HaMaJlsiBaHE Ha ONEPAaTHBHUS PUCK, TPaBMAaTHYHOCT H
MIPOIBIDKUTEIHOCT Ha HamecaTa, JOBeX/a 710 HesiTa 32 KOMOMHMpaHe Ha TPaJWIMOHHATA U
€H/IOBAacKyJIapHaTa XMPYpPrus, 3a Ja ce M3MO0JI3BaT MAaKCHMAaJHO NPEUMYIIEeCTBaTa Ha BCSKa
enHa ot Tax (Brewster D.C., Franklin D.P., Cambria R.P. et al 1991, BullP. G., Schlegl A.,
Mendel H.1993, Timaran C.H., Ohki T., Gargiulo N.J. etal.2003). Onpeznenenue 3a XuOpuIHu
OIIEpali B CHAOBATA XUPYPIHS €. KOHYEHMYAaIHO Cb2lACy8aAHOMO Cbyemanue Ha OMKpuma
DEKOHCMPYKMUBHA XUPYPSUsL HA APMEPUAIHOmo pycio ¢ eHOO8ACKYIAPHU MemoOuKu,
UBNBAHEHU eOHOMOMEHmHO 6 Xubpuona onepayuownda. B TopeonucaHus — aclekT,
€HJ0BAaCKyJIapHUTE WHTEPBEHLMH Ha MOPAa3eHUTE apTEepHHM HAa aOpPTO-MIMAYHHUS CErMEHT C
ycIiex ce M3MoJ3BaT 3a nonoOpsiBaHe Ha XeMOAMHAMHKara B paiioHa Ha npuroka. [1o TakbB
HauWH BB3HMKBA IpsSKa BB3MOXKHOCT 3a MOAOOpsSBAaHE Ha pe3yJTaTUTE OT OTKpHUTaTa
PEKOHCTPYKTHBHA XUPYprus BB (emopo-nomumreansus cermeHt (Alpert J. R., Ring E.J.,
Freiman D. B. etal 1980, Brewster D.C., Franklin D.P., Cambria R.P. et al. 1991, 4 Demasi
R.J., Snyder S.O., Wheeler J.R. et al 1994, GusinskiiA. V., Shlomin V.V., Lebedev L.V.
etal.2003). IToka3zaHusATa 32 U3BHPIIBAHETO Ha XHOPHUIHU ONEPAMH HE ca SCHO OIpeeiiCHH.
N3xoxIaliku OT ONpeAeleHHeTO, pPA3IUYHHUTE AaBTOPU ONKMCBAaT CBOM BIDKIAHUSA 3a
MTOPaXEHHSTA, TIPH KOUTO € ONTHUMAITHO H3BBpIIBaHETO Ha ono0HN omeparuu (Kashyap V.S.,
Pavkov M.L., Bena J.F. eta 1.2008, De Roeck A., Hendriks J.M., Delrue F. et al.2006, Daniel K.
Han, Tejas R. Shah, Sharif H. Ellozyetal 2011).

Ilen Ha HameTo H3CieBaHE € Ja ce MPeICTaBH BH3MOXHOCTTA 3a M3BBPIIBAaHE HA
XUOPHAHY Oepalluy IpH MHOTOoeTaxkHa atepockiepo3a TASCII Cu D

Marepuanu 1 METOIU

Hacrosimoro u3cnenBaHe € HampaBeHO Bb3 OCHOBA HA aHKETHM JAHHHM 3a OOJHHUTE B
nepuoja ouu 2013 roguna-tonn 2015 roauna B KIIMHUKATa 110 cbaoBa xupyprus Y MBAJI ,,Cs.
T'eopru”. B u3cnenBaHero ca ydacTBaiu 222 mauuMeHTU paszieneHu Ha 3 rpynu. IIbpBara rpyna e
cberaBeHa oT 31 mamuenta ¢ BAIl B aopro-unmadyHusi CErMEHT W OTKpUTa [JUCTalHA
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PEKOHCTPYKIIMS, BTOpaTa -Biu3aT 152 mamnueHTa chC CTEHTHpPAHE B a0pTO- WIMAYHUSA CETMEHT U
OTKpUTA JHMCTANHA PCKOHCTPYKIHUS, a B Tperara 39 - ¢ ne3o0nuTepanyis U CTEHT B aopTO-
WINAYHUS CETMEHT M OTKPUTA UCTAIHA PEKOHCTPYKIUS . AHamM3uTe 0hopMUxa OKOHYATEITHUTE
JAHHH 3a OMpEACNISHE Ha KOJMYECTBOTO 3a00JICBAEMOCT 3a BCCKHM CIMH OOJCH U HAIUYHHTE
ycnoxHenus.. [lo-romsimara yacT oT u3cneaBaHata nomyiamus - 210 ot 222 npanueHTH
(95,0%) ca mBxe. JlaBHOCTTa Ha OIUTaKBaHHUATA € OT 3 Mecera 1o 15 roxuau. Bp3pacrra Ha
OoxHWTE Bapupa B MHTepBaia oT 49 mo 88 roguHm.

W3nons3Bana e kiacHUpUKanuATa 3a MOPaXKEHHUATa HA AOPTO-WIHAYHHAA CETMEHT H
6enpeno-nogkonenHust cermedT B chbriacue ¢ TASC II (Inter-society Consensusfor the
Management of Peripheral Arterial Disease 2007). Pasnpenenenuero Ha OOJHUTE IIO
XapakTepa Ha MOpaKeHUsITa B a0pTO-WIMAYHUS CETMEHT € TIpeICTaBeHo B Tabnuia 1.

Taonuya 1. Paznpedenenue na 6onnume no xapaKmepa Ha nopacenue é aopmo-
unuayHusa ceemenm cnoped knacugurxayuama TASC 11

XapakTep Ha 1 rpyna 2 rpyna 3 rpyna Beuuko
nopaxkenusra | Bpoii % opoii % opoii % Bpoii %
TASC A 21 67,7 42 28 0 0 63 28,5
TASCB 9 29,1 95 63,3 0 0 104 47,1
TASCC 1 0,3 13 8,7 23 57,5 37 16,7
TASCD 0 0 2 0 16 42,5 18 7,7
Benuko 31 - 152 - 39 - 222 -

[Mpunpy>xaBamu 3a0onsBanus nmare rnpu 204 6omaum ot 222 (92,31%).

JlmarHocTukata Ha OOJHWTE TpPH CHUYETAHW ITOPAKEHHS HAa AOPTO—WIJIMAYHUSI H
0epeHO—TIOAKOJIEHHUSI CeTMEHTH Oelle KOMIUIEKCHAa W BKJIIOYBAIIEe B ceOe CH NMbPBHYCH
IperJies; Ha NanyeHTa, aHaMHe3a M aHTHOJIOTMYEH cTaryc. VIHCTpYMEHTAIHOTO H3ciielBaHe
BKJIIOYBAIEC YITPa3ByKOBa JIOTIEPCOHOMETPHS, AYIUIEKC CKeHupaHe, aprepuorpadus, KT.
Bcekn eanH OoT moOcouYeHHMTE METOIM AaBa cnennpudHa HHGOpMANWs, aHATU3BT HA KOSATO
MO3BOJISIBA HA XMPYpra Ja MONXYy4H IIbJIHA KapTHHA KaKTO OT IVIEJJHA TOYKA 3a XapakTepa Ha
MOPaXEHUETO, Taka W 32 (PYHKIHMOHAIHOTO CHhCTOSHHWE Ha PErHMOHaJHATa XEMOJMHAMHUKA B
KpalHHUKa.

PesynraTtu u oOchxIaHe:

Ha ocHoBata Ha chOpaHMsl KIMHMYEH Marepuan 3a OoJHHUTE (aHKETHHUTE AAHHH), C€
JEMOHCTPHpAT CTAaTUCTHYECKH  3HAYMMHUTE pPA3IMuds Ha JUHAMHUYHATE II0Ka3aTeNld, Ha
TIOJTyIeHNUTE YCIOKHEHNSI W CE€ HallpaBH aHAIN3 Ha PE3yNATATUTE OT XHOPHUAHWUTE ONEpalyy Mpu
6oman TASC C u D xaro ce onpeznenuxa ITOKa3aHHATA 3a U3BBPIIBAHETO UM.

Tabnnma 2 npencraBs OKOHYATENEH CIMCHK HA AaHATM3UPAHNTE TTOKA3aTElH.

Tabruya 2. Oxonuamennu noxazamenu

Ne n/m IToka3artenan

1 KomuectBo chpaednu 3a00sBaHmsg
2 Jluaber

3 Kommuectso npyru 3abonsBanns

4 KonmnuecTtBo ycnoxHeHns

5 Hamnune Ha ycnoxHEHUS

[MpocnensBanero Ha pasmuumara mexnay asere rpymu mo TASC C u D ce mposene mo
MeToAa XU —KBajpar.
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HO—Z[OJ'Iy ca TMTpEACTAaBEHU CTATUCTUYCCKUTE XapaKTCPUCTUKM Ha HOMHUHAITHUTE
nokasareni. CTaTHCTUYECKH 3HAYMMH pasinnuusa ce Ha6J'I}O,ZIaBaT 0 CJICOIHUTC HOMMHWHAIHH
TOKa3aTCIn:

1. Pasnpenenenne Ha 6oanuTe Mo rpymu(p = 0,00847). [ToBeue ot mosoBunata (59,5%)
or Oomaute Tun C W BCHYKM TalMEHTH TUIl D ce OTHACAT KbM moarpyna boixu c
oezobaumepayus/cmenm U OMKpUmMa OUCMATHA PEKOHCMpPYKYus, KbM boinu cvc cmenm Ha
apmepusi uruaka u omxpuma oucmaina pexoncmpykyus ca 37,8% ot manmentute tun C U camo
2,7% - boanu ¢ BAIl u omkpuma Oucmanna pekoHCmpyKyus.

100,0%

T
r
E 54, 5%
'E 378%
I_ o ———

Banni ¢ BAN Ha apTepna mwhndna EOAHN £bE CTEHT HA apTepWA

H OTEDHTS AMCTANHS Eﬂ-ﬂi‘l“ Enmﬁnﬂ&pﬂuﬂﬂ + CTEHT HAKD M OTIEPHTS JHCTRNHI
PERONCTPYRLAR  y OTEDMTE QUCTANHE DEKOHCTDYIUMA  PERONCTRYRLAS
ETACKe % ®TACK A %
TI'paghuka 1. Paznpedenenue na 6onnume no cpynu
2. Pasnpenenenne Ha OoJiHMTe 1O XapakTtepa  Ha mnopaxenusita (p=0,00000).

Pasmnpenenennero Ha OONMHHUTE € SICHO odepTaHo.IloBeYeTO MAIMEHTH OT THIA CE OTHACAT KbM
TASC D (43,2%), ¢ 5,4% o —masiko ca mamueHTtH ot Tuna B u camo 18,9% ot TASC A.

100,0%
37.8% 43.2%
TACK a TACK 6 TAKC ¢ TACK

WTACHKC, % ®WTACK o, %

I'pagpuxa 2.Paznpedenenue na 601HuUmMe nO XAPAKMEPA HA ROPANHCEHUS

3. Pasnpenenenne Ha omepanmunTe B aopTo-miaMadHusicerMeHT mo rpymu(p=0,00235).
70,6% ot mauuentute il TASC D u eapa no-manko ot nonosuHara manueHT i TASC C ce
OTHACAT KbM Tpylara ¢ Je300uTepalus/cTeHT; noseue ot rnojoBuHara namuentd tun TASC C

80



(54,2%) ce otHacsT KbM Jie300murepanys/creHt, no-mainko or 5% xeM AUK u AUE, u xem
nesoburepams Ha AWK (29,4%)- naunenture Tan TASCD bAITma AMK.

4,2%

-0.096

PASNPEAENEHME HA ONEPALIMHTE
B AOPTO-WIMAYHWA CETMEHT NO
rPynu

BAN w3 AVE-AME

54,2%

0,0%

Borem c gesonGnuTepaLmR
+ CTEHTH OTEPHTS OWCTSNHS

PesowcTpyoms wa AVE+AWME
BTACKC % WTACKA, %

70.6%

41,7%
29,4%
Bomm © gesonGnuTepauma Bom ¢ AE30nGIMTEEIR
+ CTEHTH OTEpNTa AWCTanH3 + CTEHTH OTEPHTa AWCTanNHI

Pezouctovams a3 AVIE PeroscTpyoumn #3 AVE

TI'paghuka 3. Paznpedenenue na onepayuume 6 A0Opmo-uiuayHus ce2meH

4. Onepanuun Ha OeapeHo-moakojeHHusi cerment(p=0,00000). Ilo-ronsmara yacT OT
nanuenture (76,5%) ot tuna TASC D ce oTHacsat kpM npodyHporiactTukara u camo 2,7 % KbM
tuna TASC C. B ocrananute noarpynu npeotnaznasar namuenture rpynma TASC C (noseue ot
MOJIOBMHATA Ca ¢ TPOKCHMANICH (heMOpo-ToruTeancH 0ai-nac ) ¢bc 39,2% mo-Majko maiueHTH
tunt TASC D; 35,1% ot mnamuentute tunm TASC C ca ¢ ne3obmurtepanust Ha ADC + mau(c29,2%
no-manko ca nanuentute T TASC D) u ocraBamute 5,4% manmentn tun TASC C ce oTHacsaT
KBM JHCTaJCH (HeMOPO-TIOIUTUTEANCH Oal-mac.

56,8%

17,6%

npokcHmaneH G- Bait-nac

OMNEPALIMAHA BEOQPEHO-
NoNANTEANHMA CETMEHT

76,5%

2;7%

npodyH A0 nNacTHKa

BTACKE, %

35,1%

5,4%: 5,9%
—

TEA Ha ADPC+nay

0,0%

avctaned ©-1 fnog
wonauo/ Gai-nac

BTACK g, %

TI'pagpuxa 4. Onepayuu na 6edpeno-nonaumeannus cezmenn

5. Ckasia Ha U3MeHEHHUATA B KAMHHYHHS cTaTyc o Puaspdopa (p=0,00016). Kem +3 u
kbM +1 ce ortHacaT maumentu npeauMHo ot tun TASC C, otkonkoto manuentu tun TASC D -
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cvotBeTHO 29% wu 18%. B +2 e oOpaTHO -moBeue oT monoBuHATa HanueHTH ca ot thin TASC
D(52,9%) u camo 2,7 ca Tun TASC C. B rpynata 0 ca camo naumentu TASC C.
73,0%

52,9%

29,4%
21,6% 47 6%

i Em -
— ——

nNoC 2 YMEPEHO MAKC 3 SHAYMTENHO NAKC 1 MUHAMANHO 0 BE3 M3MEHEHME
NoOAOBPEHME NOACEFEHME NOAOBPEHME

CHANA HAWSMEHEHWATAB B
HKAUMHHWYHWA CTATYC NO
PBALPOORA

BTACKC, % BTACKA %

TI'paguxa 5. Ckana na usmenenusn ¢ KIUHUYHUA CIAMYC

6. Mectan  yciaosxkHenus (p=0,04601). SlcHo pasmpeneneHrne Ha MECTHHTE
ycnoxuenust no turose. Kem T TASC C ce otHacsT aumdopesiTa 1 KpbBOUIIUBUTE, IPH TOBA Y
rojisiMa Jact ot OosHuTe (85,7%) ce mosBABAT MOCTONECPATUBHU XeMOparuu, acamo mpu 14,3%ort
naruenture -mumdopes. Benuku manuentu tun TASC D ca ¢ noBbpxHOCTHA(HaAdaciuamHa)
CyIypalysi Ha paHarta.

= ~100,0%
E : -85,7% 3
ad
=
£
:
= 14;3%
G
w
= NHM®OPER KFBBOTEYEHHE OT NOBLPYXHOCTHA
ONEPATHEHATAPAHA CYMYPALIMA HA PAHATA
ETACKC, % mTACKA, %
I'pagpuxa 6.Mecmnu ycnoxcnenus
3aknouenue :

[Ipu cpaBHeHne Ha o0muTe MOKa3aTenw Mexay | u 2, | u 3 Tpynu UMa CTaTHCTHIECKU
3HAQUMMH pa3NU4Msi caMoO TPHU TOKazarelsi Ha KOJMYECTBOTO YclokHeHus.Yecrorata Ha
YCJIOXKHEHUsI e TTOBHUIABA TIPU MAlMeHTH OT 1-Ba rpymna, 2 MbTH M0-MaJIKO YCIOKHEHHs UMa TIpU
NalMeHTH OT 2-pa U 3-Ta rpyna. BakHUTE eJIeMEHTH KaTo TEXEeCTTa Ha aTepoCKiepo3ara Crlopes
TASC II C u D , npuapyxapauiurte 3a00sBaHNUs U JTAaBHOCTTA HAa OTUIAKBAHHATA, BIUSICIIN Ha
BBH3HUKBAHETO HA PHCKA OT YCIOXKHCHHUS OTPEeiisl XUOPUIHUTE OTEepaIly KaTo METO Ha M300p
npu oUMOopOuIHY marmeHTd. OT 222 XUOPUIHH ONCPAIMK TEXHIUUCCKH yCIieX 0e TOCTUrHAT
B 99,1% ot ciy4yante. BUCOKOTO HUBO Ha IIBPBHYCH YCIIEX B TpeTaTa rpyra B ChUCTaHHUE C
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HUCKOTO YHCJO Ha WHTPAOIEPATHBHHU YCIOXKHEHUs (2,5% OT Bcuuku OOJIHU B rpyrnara)
MMOTBBPIK/IaBa TPABHIHOCTTa HA TPWJIATaHUS MOJWUGUIMPAH METOX 3a Je300iuTepanus U
rnocieBamo creHTupaHe Ha  winaynure aprepun npu TASC C u D kato eram oT
XUOPHUIHHUTE ONEpaLHH.
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Abstract: High-normal arterial pressure (HNAP) 129-139 / 85-89 mmHg according to the
literature suggests a higher cardiovascular risk. Hypothetically HNBP is not only a state of
increased arterial pressure, but also of endothelial activation and metabolic alterations.

Aim: to register anthropometric and clinical-chemical characteristics in young people with
HNAP. Methods: 2 groups were examened : with HNAP and controls aged 19 to 33 years.
We used: response method for risk factors 109 (50 vs 59), anthropometric analysis 95 (44 vs
50) and clinical -chemical analysis of 54 (33 vs 24). We were measuring BMI, VFI, Glucose,
HDL-C, LDL-C, TC, TRGL, s ICAM-1, s VCAM-1, ADMA. Results: in HNAP compared to
controls, increases were observed BMI, VFI, TC/ HDL-C, sICAM-1. Conclusions: There is
dyslipidemia and endothelial dysfunction in youngsters with HNAP. Endothelial dysfunction
soluble cell adhesion molecules can be used to indicate elevated CVR in this age group.
molecules.
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Pesrome: Bucoko-HopManHoTo apTepuanHo Hansrane (BHAH) 129-139/85-89 mmHg 1o
JTUTEPATypHH JAHHU MPEATIOCTaBS TO-TOJISIM ChpiedHO-chI0B puck (CCP).

Xwunoresara €, u¢ BHAH e He caM0 cbCTOSIHUE HA MOBHLIEHO HAlATaHe, HO U HA HapyLICHHE B
€HJO0TeTHATa (PYHKIUSI U METa0ONIUTHH MTPOMEHH.

Llen: ma ce perucTpupar aHTPOIIOMETPUIHUTE U KIMHUKO-XUMHYHU XapaKTePUCTUKH MPU MU
xopa ¢ BHAH 3a npenenkara Ha uaausuayaiaaust CCP.

Meromu: 2 rpynu muanexxu :BHAH u xonTponu Ha Bb3pacTt 18-33 rogunun. AHKeTeH MeTOx 3a
puckosu akropu 3a CC3 Ha 109 (50 kpm 59), antponomerpuuen ananus va 94aymm (44 xkbM 50)
1 KIMHUKO-XUMHYeH aHanu3 Ha 54 nymu (33 keMm 24). M3mepBaxme BMI —uHzIekc Ha TenecHa
Maca (kg/m?); VFI — unngekc Ha Bucuepanuu Masaunu (kg/m?); rirokosa (GLU), xomectepon ¢
Hucka (HDL-C) u Bucoka mrstHocT (LDL-C), 06m xonecrepon (TC), tpurmuuepuau (TRGL) u
CepyMHH aJXE3MOHHU MOJIEKYJIH: MHTEepIeNyJapHa anxe3nonHa Monekyna ( s ICAM-1), cproBo-
KJIeThUHA aaxe3noHHa Mosiekyna (s VCAM-1), acumerpuden aumetnnapruaud (ADMA).
Pesynratu: nmpu BHAH B cpaBHeHune ¢ konTpos ce Habmonasar nosuniean BMI, VFI, TC/ HDL-
C, sICAM-1.

Wzsomm: Wma mucmumumaemus u eHpotenHa aucoyHknus npu BHAH. Mapkepure 3a eHgoTenHa
IUCQYHKIMSA MOTaT 1a ce M3Moy3BaT 3a MHAuKHpaHe Ha mosuiueH CCP mpu Tasm BB3pacrosa
rpymna.

KirouoBu aymmu: BHCOKO-HOPMAJIHO aAPTEePUATIHO HAJSATaHEe, MJIA1eKH,aTeporeHeH npogui,
CepYMHH aXB3HOHHH MOJIEKYJIH .

BoBenenne: Aprepuannata xuneproHuss (AX) e Bojema NpUYMHA 3a CHPACYHO-CHAOBATA
cvppTHOCT (1, 2) m 3abomeBaeMocT B cBeToBeH Mamab. HaOmiomaBa ce  HeOmarompusTHa
TeHACHIWS 3a TOIMJIansBaHe Ha aprepuanHata xuneproHus (AX). AX W Hai-BaXHHAT
penoTBpaTHM  (akTop 3a mpexkaeBpeMeHHa cMbPT (3).Bucoko-HopmanHOTO —aprepuanHo
nansrane (BHAH) no nurepatypHr HaHHU MPEANIOCTaBS MO-TOMSAM ChpAeYHO-CHI0B puck (CCP)
(4), mopamm xoeto € 00OCHOBaHO Mmo-AeTaiiHOTO My m3ciensane (5). Ilpm xopa ¢ BHAH ce
Ha0JI0aBaT Pa3IUIHN META0OIUTHA U XEMOAWHAMUYHH XapaKTEPUCTHKN B CPABHEHHE C Xopa C
HOPMAJTHO apTepuaiHo KpbBHO Hamsrane (HAH) (6).

Xwunotesara e, u¢ BHAH e ne camo cherosinue Ha mosumeno AKH, Ho u Ha HapymieHne B
eH/loTenHaTa QYHKIMA U METaOOIUTHH IIPOMEHH.

[len: na ce perucTpupar aHTPOIMOMETPUUHUTE U KIMHUKO-XUMUYHU XapaKTEPUCTHKH MIPU MIIaJU
xopa ¢ BHAH 3a npeuenkara Ha unauBuayanaus CCP.

Meronu : ITposenoxme ckpununr Ha AKH na 377 mnanexu nHa Bb3pact 20,97+2,037 rogusu ¢
eJIEKTPOHEH amaparT 3a KpbBHO HalsAraHe Ha ocuuiomerpudeH npuHOun (Argus LCM plus,
Schiller). Odopmuxme 2 rpynu 3apaBu mwianexu : ¢ BHAH u KoHTpomHa ¢ HOpMaiHO
aprepuaino HansraHe (HAH). [IpoBemoxme aHkeTa 3a PUCKOBH (DaKTOPH 32 CHPICYHO- CHIOBH
3abomsBanus Ha 109 gymm (50 keM 59). B ankerara 0sxa BKIIOUYEHH BBIIPOCH 32 TIOTIOHOMYIICHE,
eXKelHeBHA (U3MUecka aKTUBHOCT, HACIEACTBEHa OOPEMEHEHOCT 32 ChPAEYHO-CHIOBH
3a00NsBaHUs M KOHCYMAlus Ha BpeIHU XpaHu . HampaBuxme aHTporoMeTpuyeH GHOMMIIEIaHCEH
anamu3 Ha 94y (44 xem 50) ¢ amapat Guangzhou ZYS Electric CO, Ltd, PRC. H3mepBaxme
BMI —unzaexc Ha tenecHa maca (kg/m?); VFI — unnekc Ha Bucuepanau Masauuu (kg/m?); TBW —
obma tenecua Boga (%); FFMI- unmexc Ha uncra myckynHa maca (kg /m?), BMR- ocHoBHata
obmsHa cripsmo TenecHus cheraB (C Kal / d), Metabolic age- merabonmutHa BB3pacT 1 WHR-
CHOTHOLIECHHE Tajus / XaHm!. [IpoBemoxMe n KIMHUKO-XUMHUYEH aHanu3 Ha 54 nymm (33 xbMm 24)
ype3 u3cieaBaHe Ha areporeHeH mpo¢mn: rmoko3a(GLU), xonectepon ¢ mucka (HDL-C) u
Bucoka mreTHOCT (LDL-C), 06m xonecreporn (TC), tpurmuuepuan (TRGL) n unTepuenynapaa
anxesnonHa moiekyina (s ICAM-1), cproBo-kieTh4yHa ajaxe3noHHa Monekyna (s VCAM-1),
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acumerpuueH aumerni apruanH (ADMA). MsnonsBaxme crarucrudecku naker SPSS 16. 0 3a
windows.

Pesynratu: npu 377 mmamexu, ot Tax Mexe 162 (43%), xxean 215 (57%) Ha cpenHa BB3pacT
20,9742,04 roaunu, MmuH. 19 Makc. 33r, yCTaHOBUXME CIEHOTO paslpeesicHue CIope]] CTENeHTa
Ha AKH: HAH (58,3%), BHAH (33,3%), AX lct (8,4%). IIpu mexete 42.6 % ca c HNAP , a
17,4 % ca ¢ AX lct. AHKETHHAT MeTOA ycTaHOBH, ue mymaunte ¢ BHAH ca 3maunmo moseue-
61.2 % B cpaBHEHHUE C HEMyIIauuTe B cbliata rpyna- 33,3 %, p<0.002, xakTo ¥ 4e HacIeACTBEHO
obpemennre npu BHAH ca 3maunmo moseue 40%, B cpaBHEHHE ¢ HEOOPEMEHEHHTE B ChILATa
rpyna 26.6%, p<0.01. Ilpu rpynata ¢ BHAH 49,2 % umat 1-Ba crenen 3atnsctsiBane (BMI ot 25
10 29,9 kg/m?), B cpaBHEHHE ¢ rpynaTa Ha KOHTPOJIUTE, KBIETO C 1-Ba CTEMEH 3aTIIbCTIABAHE ca
42,9%. YcranoBuxme cbino 3HaunMo yBenuueHne Ha VFI mpu BHAH B cpaBHeHue ¢ KOHTpon
(6.73+5.51 xbM 6.73+5.51, p <0.0001 ). BMI kopenupa nonoxutento ¢ TC/ HDL-C (1=0.556, p <
0.01). Areporennust npoduin npu BHAH moxaza mamanen HDL (1.34+0.31 xpm 1.52+0.31, p
<0.05*) u 3aBumen ateporeneH uuaekc TC/ HDL-C (3.57+1.55 kem 2.82+0.59, p<0.05 ) B
cpaBHeHue ¢ konTposute. [Ipu BHAH ce HabnronaBa nosumeHo HuBo Ha s [ICAM-1 B cpaBHEeHHE
¢ kouTposute (369.66+£91.59 kM 323.38+71.72, p<0.05*). Pesynrature OT CpaBHUTEIHUS T-TECT
MEX[y JBETE TPYITH ca IIOMeCTeHH B TadI. 1.

OG6cwxnane: CxpununarsT Ha AKH ycranoBn mo- Bucok mnpouent Ha BHAH cpen mbxere
(7,8,9). 3nauennero Ha pazmmunute PO 3a BHAH B HamaTa ankera ycTaHOBH 3HAYMMOCT Ha
MBXKKHS TOJI, TIOTIOHOMyIIeHeTo (8) U HaclenTBeHaTa oOpeMeHeHocT 3a pasButue Ha AX (10 ).
KoncymanusaTa Ha cOJNeHHW, Ma3HH XpaHW, CHEPTUHHM J00aBKM W (H3HYecKa aKTUBHOCT ca
He3HaunMu PO B Ta3u BB3paACT CrIOpe]] HalllaTa aHKETa.

AHTponoOMeTpUYHATa XapaKTepPUCTUKA HAa U3CIEIBAaHUTE II0Ka3a, 4e IO0-BUCOKATE MHIEKCH Ha
TeJIeCHAa Maca U Ha BUCLIEPAJIHU Ma3HUHU ca npeanocraska 3a BHAH, koeto € B cboTBETCTBHE ChC
CBETOBHH JiuTepaTypHu fanuu (8, 9, 11, 12) u 4ye monoxxutenHo kopenupar ocBeH ¢ AKH u ¢
ATepPOTCHHUTE WHICKCH.

3aKIIOYeHUE:

1. Yectotata Ha BHAH mpu O6bnrapckn Miafexu € mpuOIH3UTeTHO ONH3Ka A0 Ta3u MpU JIPYTH
no00Hu npoyuBanus- 33,3% .

2. Ompenensamu P® mpu Ta3m rpyma ca : TioToHOmymmeHe- 61,2% , monm mexku- 42,6% ,
HacnencTBeHa oopemeneHoct- 40%

3. HagHopMeHOTO Terno npu Hammre uicnensanu Miagexu ¢ BHAH e 49,2%.

4. Nma mucnumuaeMus U eHpoTenHa aucdynknus npu BHAH.

5. Mapxkepute 3a eHpoTeaHa TUCOYHKLMS MOTaT Ja ce M3MOJI3BAaT 32 MHAMKHMpPaHE Ha MOBHIICH
CCP mpu Ta3u Bb3pacToBa rpyna.

Jlureparypa:
1. Kannel W.B., Wolf P.A., McGee D.L. et al. Systolic blood pressure, arterial rigidity, and risk

of stroke. The Framingham study. JAMA, 1981 245(12): 1225-1229.

2. Kannel WB., Higgins M. Smoking and hypertension as predictors of cardiovascular risk in
population studies. J Hypertens Suppl. ,1990

3. Global health mortality and burden of disease attributable to selected major risk. WHO, 2009.

4. Vasan RS, Larson MG, Leip EP et al. Impact of high-normal Blood pressure on the risk of
cardiovascular disease. N Engl J Med, 2001; 345: 1291-1297.

5. Lee M., Saver J., Chang B. et al. Presence of baseline prehypertension and risk of incident
stroke A meta-analysis. Neurology 2011; 77: 1330-1.

6. Lewandowski J, Artyszuk L, Ostrowski F, Ciszewski J, Puchalska L, Abramczyk P. Individuals
with high-normal blood pressure have different metabolic and haemodynamic characteristics to
those with optimal blood pressure. Kardiol. Pol. 2012;70 (3):252-8.

86



7. Arch G. Mainous III, PhD, Charles J. Everett, PhD, Heather Liszka, MD, Dana E. King, MD,
and Brent M. Egan, MD. Prehypertension and Mortality in a Nationally Representative Cohort.
Am J Cardiol 2004;94:1496 —1500.

8. Xiaofan G at all. Prehypertension A Meta-Analysis of the Epidemiology, Risk Factors, and
Predictors of Progression. Tex Heart Inst J 2011;38(6):643-52.

9. Rui W, Xia Lu, Yan Hu , Tianhui You. Prevalence of prehypertension and associated risk
factors among health check-up population in Guangzhou, China. Int J Clin Exp Med
2015;8(9):16424-16433.

10. DeCesaris R., Ranieri G., Filitti V., Bonfantino, M.V., Andriani A. Cardiovascular effects of
cigarette smoking. Cardiology, 1992, 81, 233-237

11. Papathanasiou G, Zerva E, Zacharis I, Papandreou M, Papageorgiou E, Tzima C,
Georgakopoulos D, Evagngelou A. Association of high blood pressure with body mass index,
smoking and physical activity in healthy young adults. Open Cardiovasc. Med J.2015 Feb 27; 9:5-
17.

12. Wang Z, Zeng X, Chen Z, Wang X, Zhang L, Zhu M, Yi D. Association of visceral and total
body fat with hypertension and prehypertension in a middle-aged Chinese population. J.
Hypertension. 2015 Aug;33(8):1555-62.

Ta0s. 1 CpaBHeHHe Ha u3caensanuTe napamerpn npu BHAH u koHTpoan

[Mapamersp Pedepentan BHAH KOHTPOJIH P
CTOIHOCTH
HR (imp / min) 60-90 86.07+£12.82 86.79+13.27 >0.05
BMI ( kg/m?) 18.5+23.9 23.45+4.25 20.83+£5.17 <0.01**
VFI (kg/m?) 2.1-9 6.73£5.51 6.73+5.51 <0.0001***
BMR (KCal/d) 1395-1782 1731.94+344.59 | 1435.51£255.84 | <0.0001**
TBW (%) 50-70 54.1945.82 53.64+4.57 >0.05
FFMI ( kg/m?) 16.28-18.4 18.04+2.19 15.75+1.38 <0.0001***
GLU (mmol/l) 4.1-59 4.9240.42 4.85+0.48 >0.05
TC (mmol/l) <5.2(5.0) 4.41+0.69 4.16+0.71 >0.05
TRGL (mmol/l) <1.7 0.91+0.46 0.49 +0.38 >0.05
HDL-C (mmol/l) | »>1.45; %x>1.68 | 1.34+0.31 1.52+0.31 <0.05*
LDL-C (mmol/l) | <3.36 2.65+0.73 2.38+0.63 >0.05
TC/HDL-C 3.25+1.02 3.57+1.55 2.82+0.59 <0.05*
LDL-C/ HDL-C 1.97+0.93 2.22 +1.36 1.63+0.55 <0.05*
TRGL/ HDL-C 0.61+0.35 0.77 £0.57 0.49 +0.38 <0.05*
sICAM (ng/ml) 128.9-347.5 369.66+91.59 323.38+71.72 <0.05*
sVCAM (ng/ml) 170.4-478.4 344.59+137.97 338.03+142.93 >0.05
ADMA (umol/l) 0.22-0.69 1.6940.44 1.63+0.43 >0.05

Jlerenna: HR-cppaeuna yecrora, BMI-unnekc tenecna maca, VFI-nunzaekc Bucuepanay Ma3HUHH,
BMR-ocHoBHa oOMstHa, TBW-006111a Tenecha Boma, FFMI-unaekc yncta MyckynHa Maca, Glu -
rimoko3a, TC-o6my xonectepos, HDL-C- xonectepon ¢ Bucoka mibtHOCT, LDL-C- X0nectepoi ¢
Hucka wisTHOCT, TRGL- Tpurmuuepunu, s VCAM-1 cepymMHa ChIOBO-KJIEThYHA aJX€3MOHHA
Monekyna , s ICAM- cepymHa UHTeplenylapHa aaxe3uoHHa Moinekyna, ADMA- acumerpudeH
JMMETHIapT UHUH
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ULTRASOUND ELASTOGRAPHY FOR THE EVALUATION OF
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Abstract

Ultrasound imaging /US/ is one of the most important diagnostic procedures in the
assessment of liver fibrosis. US plays major role for morphological examination of the
parenchyma, signs for dysmorphism or portal hypertension, detecting and characterizing
focal liver lesions, monitoring treatment. Conventional US, however, cannot accurately
differentiate the stages of fibrosis.

Elastography is based on the measurement of deformation induced in a tissue by force. The
aim of this article is to review the different US elastography techniques.

Pe3rome:

Vrarpa3BykoBara exactorpadus uma 3a 1el 1300pa3saBaHeTo Ha MIIBTHOCTTA Ha ThKaHHTE,
Karo MO TO3M HAYMH CE OCHTYpsBAa ONBIHUTECIHA ¥ KIMHUYCCKH BaXHa WH()OPMAIIHSL.
W3mepBaHeTo Ha IUTBTHOCTTA MOXE Ja € TMOCTHIHE WM 4pe3 aHaau3a Ha JgedopMmaiusra B
ThKAHTAa IO HATUCK WUJIU l'[OCpe}:[CTBOM I/I306pa3$[BaHCTO Ha Hal'[pe‘-IHI/I U MCXaHU4YHU BBJIHH, YUCTO
Pa3npOCTpaHEHHe CE€ YIPaBisBa MO-CKOPO OT IUIBTHOCTTA HA THKAHTA, OTKOJIKOTO OT HEWHHS
o0eM.

Bpp3kara Mexay NannupaHeTo W ejacrorpadusra Mopaxaa BB3MOKHOCTTA 3a
MHOKECTBO TIPUIIOKEHHS Ha TOBA ,,[TAJIIATOPHO M300passBane”. HaBcskbae, KbIETO MaIITMPAHETO
JIEMOHCTPHpA KJIMHUYHA CTOWHOCT, elacTorpadusrta MOXe Ja Ce pasriiekaa KaTo TOIXOJISIIT
HUHCTPYMEHT 3a JIMATHOCTHKA. BBIPEKH, Ye MailupaHeTo MU3KMCKBA MPSK KOHTAKT U MOXKE Ja Ce
Tpuara eINHCTBEHO TIPU TIOBBPXHOCTHH OPTaHH, MHOYKECTBO eacTOrpad)CKM TEXHUKH MOTaT Ja
ce MpwWIarat W MPH JTBIOOKO PasMoNOKCHH OpPTaHH, KOSTO TIPEIrosara HOBH BB3MOKHOCTH 3a
JIMArHOCTHKA.
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Benuku emactorpackd TEXHHKH pa3dydTaT Ha €IHO M CHIIO OCHOBHO MOJIOKEHHE -
IIpUJlaraHe Ha BBHIIHA CHJa BBPXY M3CIEABAaHATA THKAH U TpPOCIEsIBaHE Ha MOCIeIBAIUTE
NBIKCHUs. BhHIIHATA CHTa MOXKeE J1a ce KiaacuduImpa Crope/ ABaTa HauuHaA Ha MOpaxIaHe, upe3
CTaTUYHU W JUHAMUYHU MeToau. [IpM KBa3M-CTaTUYHUTE METOMM CE€ HW3UCKBA CTaTHYHA
KOMIIpeCHsT Ha TBKaHWUTEC M Cc¢ aHamm3upa JedopManusara B ThKaHTa MOA HATUCK. [lpu
JUHAMUYHUTE METOAM C€ M3IMOJI3BAa PA3MPOCTPAHEHHUETO HAa  MEXaHWYHU BBIHU B TAJIOTO,
YIIPaBJISIBaHH TTO-CKOPO OT ITBTHOCTTA HA THKAHTA, OTKOJIKOTO OT HEWHHS 00eM M Maca.

Esacrorpadgcku TexHuKH
1.Strain enacrorpadus
Ta3n TexHMKa ce OCHOBaBa Ha KBa3U-CTATHMYHA JeopManus ¢ Ha CpeaaTa: BbpXy ThKaHTa ce
IpHriIara KOMIOPECHPaHe W Ce M3BINYA N300pakeHNE Ha MPUYMHEHaTa AeopManus OT pa3ianKara
Mex 1y pehepeHTHOTO N300paKEHNE U KOMIIPECHpaHoTo 13o0pakeHue. (Pur. 1)

Before ‘[ After static compression

-

aj

)

a

@urypa 11. Ilpu cratnunarta enacrorpadusi ce PEKOHCTpyUpa ejacTorpaMa Wid ,aehopManoneH obpas”
MOCPE/ICTBOM M3UYMCIsIBAHE HA JAe(OopMaLMUTe, CBbP3aHH ChC CTATHYHA KOMIIPECHs, MPUIOKEHa OT JeKaps
ype3 yATPa3ByKoOBa CHCTeMa. | paHUYHUTE YCIIOBUS U BapUaOMIHOCTTA HA MPUIIOKEHHS HATUCK 00aue, KOUTO
ca MHOTO Ba)KHU IIApaMETPH, HE CE OTUUTAT.

Haii-4ecTo n3MecTBaHETO, KOETO € OTHOCHTEIHO IOJIsIMO, Ce M3YhcisiBa upe3 2D kopenanms Ha

KOHBEHIIMOHAITHATE YITpa3BykoBu o0paszu (oOpasu B B-pexxum). ToBa mpeacrapisiBa mbpBarta

enacrorpadcka TexHuka, paspadorena or Ophir Group ! B HauanoTo Ha JEBET/IECETTE TOMHY HA

MHHAJIHS BEK.

PasnuyHu MPOM3BOAMTENM HA MEIHMIMHCKA amaparypa pa3pabdoTBarT eIHOBPEMEHHO Ta3u

METO/IMKA C PA3IMYHA HAUMEHOBAHUSL:

» Hitachi/Aloka ¢ ,,TekanHa emactorpacdus B peanno Bpeme” / ,Real Time Elastography”. Ha
0azara Ha MeTOJa Ha KBa3W-CTATHYHA enacTorpadus, TOBa MPHIOKEHHE MO3BOJISBA
M3BBHPIIBAHETO HA KAauyeCTBEHA OIEHKA HA IUIBTHOCTTA HAa THKAHUTE B I[BETHO M300paXKeHHE,
HAaJIOKEHO BBPXY CTaHAAPTEH yJITpa3ByKoB 00pa3 B B-pexum

 Siemens ¢ Metoa ,,Enacrorpadcko uzodpasssane eSie Touch”

* Samsung ¢ merona ,,Elastoscan TM”

e Esaote ¢ metoza ,,ElaXto TM*

* GE, Philips, Toshiba, Ultrasonix, Mindray ca Hapekin crneuupuyHusi UM COPTyep MPOCTO
,Elastography”

OCHOBHHUTE OTpaHHYCHUS Ha Ta3W TCXHWKA CE OTHACST 10 KOHTPOJIA Ha HATHCKA, KOWTO

0CTaBa 3aBUCHM OT JIeKaps, KaKTO W JIICaTa Ha KOHKPETHO KOJMYCCTBCHO W3MepBaHe. B
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JIOITBJIHEHNE KBbM TOBA, M3IIOJI3BAHETO HA HATHCK, NIPUJIaraH OT JIeKaps, OrpaHnyaBa MpHIaraHeTo
Ha TEXHHMKATa JI0 TOBBPXHOCTHO Pa3OJI0KEHH CTPYKTYPH.
2. Buopo-akycrorpadus

Bubpo-akycrorpadgusi npeicraBisBa METOJ Ha JMHaMH4HA enactorpadus, KoWTo ce
OCHOBABa Ha YJITPa3ByKOBOTO PaJMALOHHO HAJATAHE U € pa3paboTeH 0T AMEpHKaHCKaTa Ipyma
na James Greenleaf **. PaguannoHHOTO Hansrane € OOeMHA CHJIA, KOSTO CE€ CBBP3BA C
NOTNIBIIAHETO HA YIATpa3BykoBaTa BbiIHA. [Ipum BHOpo-akycrorpadusita ce H3MOJI3BaT JBa
KOH(OKAIHU YITPa3BYKOBH JIb4Ya C JIEKO PA3IMYHH YECTOTH, KaTo Ce M3MepBa CHJIATa Ha
yJITpa3ByKa caMo B ToukaTa Ha Gokyc.” (Dmur. 2)
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®urypa 2. Bubpo-akycrorpadusirta ce 0OCHOBaBa Ha M3IOJI3BAHETO HA JIBA YJITPa3ByKOBHU JIbYa C
Onu3Kku 9ecToTH, (POKycHpaHu B elHa TOYKa OT 00pasa, ciel] KoeTo XUIpoQoH 3amicBa 3ByKOBaTa
BBJIHA, KOATO CE Ch3/1aBa OT BUOPAIMATA HA THKAHTA, IIOPOJICHA OT yITpa3ByKOBaTa paJHalioHHa
cuia. M300pakeHHeTo ce ch3aBa HOCPEACTBOM H3CIIEIBaHE HA 30HATA.
3. TpansueHnTHa enacrorpapus

W3zobpazsBaneTo upe3 akyctudeH ipueB uMmiyic (ARFI) wmu ,,AKyCTHYHO JTHYEBO HMITYJICHO
n300passBane”, € METOJ, KOUTO € paspaboten oT AMepukanckus exun Ha Kathy Nightingale. * [Tpu
Ta3M TEXHHKA Ce M3I0I3BA aKyCTUYHA PaJHalliOHHA CHJIa, HO 32 pa3ifKa OT BUOPO-aKyCTOrpadusaTa,
npu ARFI ce m3non3Ba camMo efyH HAacO4YeH YNTPa3BYKOB Jibd. [1300pa3siBaT ce M3MECTBAaHETO U
OTITyCKaHETO Ha THKAHWTE B 3aBUCHMOCT OT JIbUEBAaTa CHJIA M CE M3BBPIIBAT 3aKIIOUYCHHUS OTHOCHO
eAaCTHYHOCTTa W BHCKO3WTETAa CIWHCTBEHO B Toukata Ha (okycupane. TemmopanHute
XapaKTEepPUCTHKH Ha Te3W KPUBM Ha OTITYCKAHE M03BOJISIBAT U3BBPIIBAHETO Ha 3aKIIIOUCHHSI OTHOCHO
€/1aCTUYHOCTTA M BUCKO3MTETA €/IMHCTBEHO B ToUKaTa Ha (okycupane. * (dur. 3)

Radiation force

Displacement at
the focal spot (x,z)

dDHrypa 3. Pa,I[I/IaI_II/IOHHOTO HaJsIraHe, WM YJITPa3BYKOBa paiMallMOHHA CWJId, AJdaBa BB3MOXHOCT
34 U3BBPIIBAHC HA U3MCCTBAHC HAa ThbKaHTa B HEHTHPA U YPC3 U3YUCIICHUC HAa HETOBHUA MAKCUMYM
U 1 BPEMETO 3a OTHYCKAaHC, € BB3MOKHO IIOJTYy4aBaHETO Ha I/IH(I)OpMaIII/ISI 3a INTBTHOCTTA Ha
cpeaara.
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Texuukata ARFI cbIo Taka mo3BosisiBa PEKOHCTPYMPAHETO HA ITBJICH 00pa3 MOCPEICTBOM
u3cie/BaHe Ha 30HATa, KaKkTo INpu BUOpo-akyctorpadus. B To3m ciywail obaue e Hamuie
HEJI0CTaThK MOopaIy yBeIMYaBaHe Ha BPEMETO 3a M0JTyyaBaHe Ha IBIHUS 00pa3 Ha cpeaaTa, KakTo
¥ Ha BJIOYKEHATA EHEPIUs B CPEJIATa, KOETO MOYKe J1a IPEIU3BUKA MOC/IEABAIIO 3arpsaBaHe. >

[pu Ta3u TexHMKa CHIO U3MEPBAHUTE TapaMeTpy (M3MeCTBaHe, BpeMe 3a OTITyCKaHe | Jp.)
3aBHCAT OT Monyna Ha IOHr B W3cie[BaHaTa 30Ha, HO ChIIO Taka M OT MHOXECTBO IPYTH
mapaMeTpH, KaTo TeOMETPHUsATa Ha JIbua M Ha cpenaTa. [lopaam ToBa TEXHUKATa HE MOXKeE Ja ObJe
M3II0JI3BaHa 32 KOJMYECTBCHA OLICHKAa Ha Moxayia Ha IOHr Ha ThKaHTa, BBIPEKU Y€ M3MEPCHHUTE
HapaMeTpy 3aBUCAT CHJIHO OT Hero. TexHuWKaTa ce mpmiara odaye B MHOXKECTBO IPOMHILICHH
YITPa3ByKOBH CUCTEMH.

Exumbr Ha Nightingale HeotnaBna mnpemioxku HoB ARFI mogen, napeuen ,,ARFI-SWS”,
OCHOBaH Ha Pa3NpOCTPAHEHHWETO Ha HAIPEYHHUTE BBJIHHU, NOPOACHM OT JbueBaTa cuia. MoJaeiasT
JlaBa Bb3MOYKHOCT 32 U3BBPIIBAHE HA KOJIMYECTBEHO N3MEpBaHe Ha MojyJia Ha IOHr B Maika 30Ha
Ha uscnensane.’ Tasu Bapualys B MOMEHTA C€ TPEIAara B YATPa3BYyKOBH CUCTEMH, KaToO Siemens
Acuson S2000.

4. 1D TpaH3ueHTHA esacTorpaus

1D conpmara 3a TpaH3WEHTHa enacTorpadus ¢ pa3dpaboTeHa ITbPBOHAYAIHO B HHCTHTYTA
Langevin npe3 1995 r. or Catheline et al. 8 . Texnukarta BKIIOYBA F€HEPUPAHETO HA TPAH3UTOPEH
uMIyJc (MambK IIOK) BBPXY Cpellata W U3BBPIIBAHETO Ha 3allic Ha HAalpe4YHaTa BBJIHA, KOSTO Ce
pasmpocTpaHsiBa B CpefaTa, upe3 M3MOI3BAHETO Ha YITPa3ByKoB mpeodpasysaren (Pur. 4). Topa
YCTPOHCTBO € ITBPBOTO, KOETO H3IMONI3BAa INPUHIMIA Ha YNTpaObp30 H300pa3sBaHe B €IHO
U3MEpeHHe 32 BU3YAIM3HPaHE Ha PasNpOCTPAHCHHETO Ha HANPEYHUTE BBJIHH 110 TPAH3UTOPEH
Ha4YHuH.

Medium to stan — smrHMEM
Tranzient shakar "‘

-
e

\ Ultrasound line (adal
correlstion of the

specki)

Ultrazonic transducer

@urypa 4. Ynrpa3BykoB npeoOpa3yBartel U TPaH3UTOPEH UMITYJIC

Ot 2001 r. kommanusaTa Echosens npemmara Ta3u Texanka, 1D TpaH3ueHTHa exacTorpadus,
3a MpoMHIUIeHa ynoTpe6a, mox uMeto FibroScan® . ToBa ycTpOKHCTBO TO3BOJIABA M3BBPIIBAHETO
Ha KOJIMYECTBeHA oOlleHKa Ha (ubpo3a Ha dvepHMs ApoO, MOCPEACTBOM H3passiBaHe Ha OO
pesyarar 3a enactuuHoct rpu 50 Hz npu nanen apn6ounnen nposoper (ot 20 1o 60 mm).

5. 2D TpaH3ueHTHa enacTorpadusi

IMpe3 1997 r. B mHctuTyTa Langevin Texnukara Ha 1D TpaH3ueHTHa enacrorpadus ce
pasrpbia 70 2D, karo 1Mo TO3M HAYMH CE€ OCHUTYPsSBa BH3MOXKHOCT 3a Ch3/laBaHE Ha KapTH Ha
eNIaCTUYHOCTTa Ha OWONOrMYHHTE ThKaHW. KbM yiTpasBykoBaTta H300passiBalla CHCTEMa €
no0aBeH BUOpHpAI MOTYJI, KOMTO ce M3I0JI3Ba KaTO TeHEPaTOp Ha KBA3U-TUIOCKA HANPEYHA BBIIHA
(Pur. 5) m cnomara 3a peKOHCTPYHPAHETO Ha KapTa Ha MofyJa Ha IOHT. [IppBHTE M3NUTBAHUS B
ecTecTBeHHN ycioBus ca nposeneHu npes 2003 r. (Pur. 6) ¢ nodposonuu B nHeTHTyTa Curie, KaTo
pesynraTuTe ca 0OHA/ASK/IaBalllk, HO armaparypara ¢ oO0eMHa, TeXKa M Ch3/aBa 3aTPYAHCHUS 32
HPaKTHYECKO U3TIONI3BaHE .
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1} Transient pulse 2) Ultrafast imaging
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Qurypa 5. 1: yarpa3BykoBara CHCTeMa, MOHTHpaHa KbM BuUOpHpal] MOAyJ, Cb3aaBa
HHCKOUYECTOTeH HMMIync B cpemata (okoio 50 Hz). 2: crmex ToBa yATpa3BYKOBHAT PEXUM
IpeMHHaBa B yATpaObp3 0O0pa3eH PeXHM 3a MPOCIe[sBaHe HA HaNpeyHaTa BbJIHA, KOSATO ce
pasmnpocTpaHsBa B cpezarta.

[ 2 2

Qurypa 6. a: exacTorpad)CKo U3CIeABAHE HA I'bpaaTa. AICHOKAPIITHOMBT U3TJIEXK/a IO-IUTHTCH B
M300paKeHNEeTO HA eNIAaCTUYHOCTTa M W TMO-TBMEH B YJATPa3BYKOBOTO M300pakeHme; b: BTOpO
M300pakeHNEe Ha eITaCTUYHOCT Ha ChIATA JIE3HsI.
6. U3zciaenBaHe Ha HampeyHaTa BbJHA 4Ype3 M3M0J3BaHe Ha YJITPadbp30

H3o0passiBaHe

TexHukara Ha M300pa3siBaHe ChC CBPBX3BYKOBH HAIIPEUHU BBJIHH MPEJICTABIsABA PE3YITaT OT
NPOBEJICHUTE M3CIIe/[BaHMs BbPXY TpaH3MEHTHaA enactorpadus B uHcTUTYTa Langevin. Muesra 3a
KOMOMHHMpaHe Ha JIbYEBO HAIATAHE WM aKyCTHYHA paJUalliOHHA CWJIa M HW3CIEABAHETO Ha
TeHEPUPAHNUTE HANpeyHW BBIHM HaBa OT Armen Sarvazyan M MOXe Ja Ce cyuTa 32
NPEIICCTBEHUK Ha enacTorpadcKuTe TEXHUKH, OCHOBAaHM Ha YJTPa3BYKOBO JTBUEBO HAJSTaHe
4pe3 HETOBATA TEXHWKA - VI300passBane Ha eNaCTHYHOCTTA C M3TIONI3BAHE HA HATIPEYHH BhJIHH .'!

Ilpes 2004 r. ca paspaborenu jBe (GYHIAMEHTAIHM WJACH 3a MPEOOJsIBaHE Ha
orpanndeHusTa Ha 2D emactorpadckara TeXHMKA - MbPBOHAYAIHO aKyCTHYHATa paJHaldOHHA
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CWITa, a CIEI TOBa YITPa3ByKOBOTO YITPAcCKOpOCTHO u3o0passBane.!’ VYarpackopoctHo
n300passiBaHe, NpeCTaBisiBa MOJyyaBaHe Ha ITBIHO M300pakeHWe BejHara, ¢ €IHO CKaHHMpaHe,
IIPU KOETO HE € HEOOXOANMO CKaHMPaHETO Ja Ce MOBTapsl HEKOJIKOKPATHO, C LieJ MoJlyyaBaHe Ha
LSUTOTO T10JIe Ha u3MecTBaHe. ToBa 1M03BoJIsIBA HE CaMO M3BBPIIBAHETO HA M300pa3siBaHE B peaHO
BpeMe, KOCTO YJIECHSBA U3CIICABAHETO, HO CHIIO U MONYyYaBaHETO HA YCPEIHEHA CTOHHOCT IIPU
n300pa3sBaHETO, C LEN MO00PsIBaHEe HA KaYeCTBOTO Ha oOpasa. (dwur. 7)

1} Supersenic Mach cone 2) Ultrafastimaging
Ultrasound
probe
Succesive
pushes
Plane
ultrasound
wave
Shear wave

@urypa 7. 1: ynTpa3ByKOBHTE BBJIHH CE€ HACOUYBAT ITOCIEIOBATEIHO HA PA3IMIHH ABJIOOUNHH, 32
JIa Ch3/1a/1aT UMITYJICH OT JTbYEBO HAJISTaHe.

BnarojapeHne Ha yJNTPackopoCTHOTO M300pa3ssBaHe, MOXE Jia CE OCBIIECTBM I10Jy4aBAHETO Ha
U300pakeHHE HA PA3IIPOCTPAHEHUETO HA HAIIPEUHATA BhJIHA HABEIHbK B PAMKHUTE Ha I10-MAJIKO OT
30 munmcexkyHnu. TexXHMKaTa CJIeJOBAaTeNHO € MalKO UyBCTBUTENHA KbM [BIDKEHHATA Ha
nanmuenTta (HanmpuMep AuIIaHe) M M300pa3siBaHETO Ce M3BBPIIBA B PEATHO BpeMeE, KaKTo MpU
KOHBEHIMOHAIHO YITPa3ByKoBo u300passsane. Clie/l TOBa ce PEKOHCTPYHpAT KapTHTE Ha MOJIyJla
na IOHr 4pe3 W3uMCIABaHE HA CKOPOCTTA Ha HAIPEYHaTa BhIHA MEXKLY JIBE TOYKHM OT 00pasa,
HpHUIaraiiky aaropuThbM 3a BPEMETO HA NPUIBIKBaHE. IILpBUTE NPUIOKECHUS HA Ta3U TEXHUKA B
€CTECTBEHH YCJIOBHS Ca U3BLpIICHM B MHCTHTyTa Curie, KbIeTo Ipu okono 50 ManueHTd e
JIEMOHCTpPUpaHa yHoTpebaTa Ha TEXHWKAaTa 3a OTTPAHAYABaHE Ha  JOOPOKAYECTBEHH OT
3JI0KaYeCTBEHH ThKaHH. > (Dur. 8)
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Qurypa 8. HykrameH wuHQmiITpupam KapruHoM. V3oOpaxkennero B B-pexnM mnokassa
XUIIOEXOTeHHA Maca C HESICHU OYepPTaHusI U HAJIMYUe Ha 3aCeHUBAHE 3a]1 JIe3UsTa
Tasu TexHHMKa € mNpUIIOKEHA TPH YIATPA3BYKOB amapar 3a oOpa3Ha IUTHOCTHKA, HapedeH
Aixplorer® (Supersonic Imagine, Aix-en-Provence, France), kato pesynTarsT IIpH
JIMATHOCTHI[MPAHETO M BBH3MPOU3BOJIUMOCTTA Ca JEMOHCTPHPAHH TPU HIKOJIKO OpraHa, Imo-
KOHKPETHO NPH M3CJIe/[BaHe Ha repaara. '

O6o0menne

[TepBUAT W3MON3BaH METOA 32 OLEHKAa Ha 4YepHoApoOHara ¢uOpo3a MOCPEACTBOM
YATpa3BYKOBH BBJIHM € TpaH3ueHTHarta enacrorpadus — FibroScan, Echosens, ®pannus. dpyrn
TEeXHUKH ca paspaborenn mo cwioto Bpeme — Real Time Elastography ot Hitachi u ARFI ot
Siemens. TpanzuenTHaTa enacrtorpadus e Bede HaBIE3HANA B €)KEJIHEBHATA IPAKTHKA, KATO MMa
MHOXECTBO Hy6HI/IKyBaHI/I Mpoy4YBaHUA MOTBBPXKIaBallNA HEMHUTE KadecTBa. 3a IIbPBU OBT €
n3non3BaHa BbB DpaHIysi, HO B MOCIEACTBUE U B MHOTO JAPYTd CTpaHu oT EBpoma u Asus. 3a
ocrananute e TexHukn RTE m ARFI xpM MoMmeHTa ca B mporiec MHOKECTBO KIMHUYHHU
NpOYYBaHUS, KaTo BBIPEKU ,4€ MHOTO BEYEe Ca MOKA3aJM JOCTOBEPHOCT, BCE OLIE TE3U BUJIOBE
enacrorpadusi He ca MyOJMKYBaHM B TaiJulaiiHHTEe 3a OIIEHKAa Ha 4YepHOAPOOHATa IUIBTHOCT
nopajay HelOCTaThbUHUTE pe3ynTtatd. EnuH oT mociexHute paspaborenu metonu ca ShearWave
Elastography u ElastPQ, xouto cpIno umar cBonte DoOpH KadyecTBa CHOpe] Bede MPOBEICHHUTE
NpOyYBaHuUs, HO ca janed oT oduumnaiHo BpBexaane B EBponeiickure raiinaiHu.
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BBb3JIEICTBUE HA OIIBETUTEJIUTE CHJBPXKAIIA CE B
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MeaunnHa, Kateapa nporeTuyHa qeHTaIHA MeIMIIMHA,

(2) —@akyaTeT MO JEHTAJIHA MeIUIIUHA

INFLUENCE OF NATURAL PIGMENTS IN SOME BEVERAGES OVER
THE CHANGE IN COLOR OF SOFT RELINING MATERIALS
Ilian Hristov', Stoyan Yankov', Stefan Zlatev',

Svetlin Alexandrov!, Atanas Kolev 2
(1) — Medical University Plovdiv, Faculty of Dental Medicine, Department
of Prosthetic Dentistry, (2)— Faculty of Dental Medicine

Abstract:

The aim of this investigation is to study the change of color of soft relining materials /SRM/
caused by the natural pigments in some beverages.

Materials and methods: Ufi Gel Plus (VOCO); Flexacryl Soft (LANG); Villacryl Soft
(ZHERMACK) - soft relining materials were used. The samples were exposed to solutions of
Nescafe, sour cherry juice and red wine for a week.

Discussion: Coffee leads to the greatest staining of SRM. Natural juice does not change the
color of SRM so dramatically. The silicone relining materials are more stable in comparison
with the acrylic and the pigments in red wine have less effect on them.

Conclusion: As far as our results are concerned we can conclude that the natural pigments
in some beverages have adverse effect on the color stability of SRM. That is why the patients
must be informed about this fact.

Key words: pigments, beverages, acrylic and silicone materials.

LenTa Ha HACTOAIIOTO M3CIEBAHE € J1a Ce MPOYYH MPOMSIHATA HA IIBETAa Ha MEKUTE pedasupantu
MaTepray OT ISHCTBHETO HAa €CTECTBEHUTE OLBETUTEIH B HIKOU HATIUTKH.
Marepuanu u METOIU:

3a M3MBJIHCHHCTO HAa TOBA H3CleaBaHEe, M3paboTHxMe 63 Opos OMUTHH 00pa3lu C pa3sMEpH:
muamerbp D=20mMM. u aeOenauHa 2.5MM. 3a HampaBaTa Ha Tejara H3MOJA3BaxXMe CICIHAIHO
KOHCTpyHMpaHa 3a IienTa mnpec-hopma ¢ IpucTaBka 3a HUIMHIpUYHU Tena/dur.1/. Marepuanure
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0s1xa paszzeneHy B 21 rpymu ¢ 1O TpU ONMTHH Tejla BCAKA, BKIIOYUTEIHO KOHTPOJIHA Ipyma 3a
CpaBHEHHUE.

@ur.1 [pec-popmara ¢ npucraBkaTa 3a HMIMHAPUIHH TENA

Marepuanute 0sxa OT iBeTe Haif-rojemu rpynu, a uMenHo: Ha VPS u PMMA ochnoga: Ufi Gel
Plus (VOCO); Flexacryl Soft (LANG); Villacryl Soft (ZHERMACK). Pa3tBopute Ha umero
JeiicTBue OsiXxa TOJJIOKEHH 00pasuuTe B NPONBIDKEHHE HA €HA CeIMHMIA 0sXa ChOTBETHO:
Nescafe, cok oT BUIIHA U YEPBEHO BHHO.

3a oTYMTaHE U CPABHSABAHE HA PE3YNTATHTE, BE3IPHEXME BU3yalHHs MeTo. Toil e euH OT Hail-
YeCTO TPUIIATaHUTe, JISCEH 33 U3IIBIHEHNE, TOCTBICH U He U3KCKBAII CKBIIO CTPYBalla TEXHUKA H
crienuanHo 00ydYeH 3a melTta IepcoHal. V3paboTHxMe aHKeTHH KapTH, KOUTO MPEJOCTaBHXME 3a
morrpiBane oT 120 ankeTHpanu. B mpoy4yBaHeTo ce BKIFOUMXa CTYJCHTH OT IIBPBU M BTOPH KypC.
Ot 1s1x 72 sxenu u 48 MbXe.

H3cnenBaneTo ce mpoBese B TPH IOCIEAOBATENIHN JHH TIPH CXOAHH aTMOC()EpHU YCIOBHS, MO
€IHO M CBIIO BpeMe OT JeHOoHomuero /Mexmy 10 um 12 dvaca mpemu oben/, mpu craiiHa
TeMIepaTypa, Ipd KOMOWHUPAHO OCBETJIIEHHE B IMOMELICHUETO /€CTECTBEHO M JYMUHHCLEHTHO/,
NpY  €JHaKBa HWHTEH3WBHOCT Ha CBETIMHAaTa. [BH KaTo T8 € KputHueH akrop mpu
[BETOOMPENEIIHETO m3moi3BaxMe amapara Esthetic eye /Roident/. To#i pasmomara c¢
BHCOKOKa4eCTBEHH NonynpoBoaHukoBn LED, konTo obe3nevaBaT M3TOYHMK HAa CBETIIMHA C
nBeroBa Temmeparypa S500K, mrgekc Ha mpemaBaHe Ha mBeTa — 92Ra W ApKOCT Ha CBETIMHATA
100 Lux /¢ur.2/. Cnopen naHHu OT (GupMara-lMpou3BOJAUTEN TOBAa € Hai-moOpara peruika Ha
€CTEeCTBEHATa CBETIIMHA, MO3BOJIABAILA [a CE ONPEACNIM TOYHO [BETHHS TOH M HACHTEHOCTTA Ha
IBETA.

@ur.2 Anaparst Ha pupmara Roident

Bceku enuH OT aHKETHpaHWTE O MOMOJICH Jia CPaBHM HACTBIIWIIATa TMPOMSIHA B I[BETAa HA
W3CIICIBAHUTE OMMTHH OOpa3lld, CPaBHEHU C KOHTpOJNHHMTE Tpynu /¢ur. 3 m 4/ u ma HaHece
OTrOBOpPHUTE B aHKETHATA KapTa.
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JHuarpama 1. OOIIo 0TrOBOpWIIM Ha BBIIPOCa ,, [ [pOMEHS JiH ce CIIope]] Bac BETa Ha M3CIICABAHUTE
MaTepHaly cliell eqHoceMuueH npectoii B Nescafe”

Ha mepBust Bpnpoc ,IIpoMeHs im ce cropex Bac IBeTa HA M3CIECABAHWTE MaTEpHAIN CIEX
eIHOoceMUYeH npecToi B Nescafe”, 4eTHpH OT BCEKH ITeT aHKETUPaHH, KAaTETOPUYHO 3asBSBAT, 4e
U TpUTE H3CIEABAHM MaTepHana CTaBaT HO-TbMHH. KaTeropu4HocTra B OLCHKUTE HHU JaBa
OCHOBaHHE Ja 3aKJIIOYMM, Y€ Ka()eTo € €AMH OT OCHOBHHUTE OIBETHUTENH, BOJELI 10 APACTUIHO
noTeMHsIBaHe Ha MPM. B3emaiiku BrpeaBua pe3yiTaTd, OT CXOAHH MPOyUBaHHUS C 4aif, xade,

KoOJia, MOKEM J1a 3aKJIFOYUM, Y€ TC UMAT NMOAYEPTAHO HETATUBHO lleﬁCTBI/Ie BBpPXY IIBETA HA MEKHUTC
pebasupamy Marepuanu [1,2,3].

100.00% O6uio
63.33% 58.33% 64.17%
50.00% T 3333%
20.00% )
7.50% . 8.33% §>-83%
000% T T -_
Ufi-Gel plus Flexacryl soft Villacryl soft
CraHa no-ceeTb be3 npomaHa @ CrtaHa no-TbMeH

Juarpama 2. O61110 OTTOBOPHJIM Ha BTOPH BBIIPOC ,,IIpomens jiu ce criopen Bac nBera Ha
M3CIIEeIBAHUTE MaTepUalIH, Clie/l €IHOCEIMUYEH MPECTOM B TIOJIOB COK OT BUILIHA?”
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OTroBOPWIMTE HA TO3W BBIPOC, B MO-TOJAMATA CH 4acT /0koj0 60%/, cMsTaT 4e HaTyPaTHHUSAT
COK, HE BOJIM JIO CHIICCTBCHA MpoMsHA B 1Beta 1 ¥¢ MPM ca cTaOWiIHM B IIBETOBO OTHOIICHHUE
CIPSIMO CHIBPIKAIIUTE CE B TAX OIBETHTCIH. TPYAHO OMXME OTKPOWIIM HSAKOW OT TECTBAHHTE
MaTepuany, KOWTO Ja € Mo-CTa0WICH B IIBETOBO OTHOIICHUE CIPSIMO OCTaHAIUTE, Thil KaTo
MPOIICHTUTE Ca IIOYTH W3PABHCHW. BBIpeku, 4e BHINHATA € IUIOA, KOHTO JIECHO OIBETSABA
TEKCTUJIHUTE TbKAHU HampuMmep, 1o oTHomeHue Ha MPM, Toil Hsima oce3aeMo JAeHCTBHE
/maarpama 2/.

100.00% O6uio 87.50%
77.50%
69.17%
50.00%
18.33% 16.679
12.50% 9
i 5.83% 6-67% g39
0.00% T T
Ufi-Gel plus Flexacryl soft Villacryl soft
CraHa no-cseTba bes npomaHa M CTtaHa Nno-TbMeH

Juarpama 3. O01I0 OTTOBOPIUIN Ha TPETH BBIPOC ,,[IpoMens i ce criopex Bac mBera Ha
W3CIICBAHUTE MaTEPHUAJIH, CIIe]l €IHOCEAMUYCH MPECTON B UepPBEHO BUHO?”

Ort rpadukara Ha quarpama 3, NpaBu BIIEYATICHUE PA3IUKHUTE B TOBEICHUETO HA CUITMKOHOBUST
marepuan Ufi-Gel Plus, B cpaBHene ¢ akpminute Marepuanu: Flexacryl soft u Villacryl soft cnen
€HOCEIMUYEH IIPECTON B YEPBEHO BHMHO. ThH Karo B YEPBEHOTO BHHO CE€ CBHIBPXKA TOJIIMO
KOJIMYECTBO TaHWHHM, KAaTO ECTECTBEHH OIBETHTENHM, NPOBEPHXME, Nalu Te BB3AEHCTBAT MO
pa3nuYeH HaYMH BbPXY Pa3INYHATE BUAOBE MaTePHAIH.

®opmynupaxme ocHoBHa xurnote3a Ho u HeliHata anrepHaTuBa Hi.

[TpoBepkaTa HANPABHXME 4pe3 Y -KPUTEPUA 3a HE3ABUCHMOCT, KATO 3a IENTA HM3ION3BAME
HaOJIF0JaBaHUTE YECTOTH, TPEICTaBeHH B TaOmmmna 1.

Ta6nuna 1. PasnpenencHue Ha HaOIHOIaBAHUTE YCCTOTH:

CTaHa Mmo-CBEThII be3 npomsHa CraHa mo-TbMeH
Ufi-Gel plus 15 83 22
Flexacryl soft 7 20 93
Villacryl soft 8 7 105

Ypes IBM SPSS STATISTICS (ver. 19) ce nomy4dasa y evn. = 148,81 1 p-cToiiHOCTTa € MHOTO
6mm3ka 1o Hyna npu (3-1).(3-1) = 4 crenenun Ha cBoOoaa. CrieoBaTEIHO OCHOBHATA XUIIOTE3a CE
OTXBBPJIS M 32 BApHA ce IpHeMa alTepHAaTHBHATA XHMIIOTE3a, & MIMEHHO Y€ NPOMEHUTE B IIBETa
3aBHCAT OT BUJA Ha W3MON3BaHMs MaTepuai. ToBa HU JjaBa OCHOBAaHHE Jla HANPaBUM U CIIETHUS
W3BOJ, 2 MMEHHO, Y€ CHJIHMKOHOBUTE MATepUald ca IO-CTA0MIHH OT aKPHIHHTE B LBETOBO
OTHOILCHHE U T0-C1a00 Ce BIHAAT OT ChABPIKAHAETO HA TAHUHH.

®akThT, ue okono 10% OT MBKeTe CTpamgaT OT CKPHT YAacTHYEH JANTOHW3BM OH MOTBI Ja
MOCTaBU TIOJ] ChMHCHHE MOJYyYSHHTE 4Upe3 aHkerara pesynrtaté [4]. 3a ma ce m3berne ToBa,
MPOBEPUXME Il IIOTBT OKa3Ba BIMSHUE IIPHU CYOSKTHBHHUTE OLICHKH 3a IpOMsHATa B 1BeTa. Upes
¥ -KpUTEPHS 33 HE3ABUCUMOCT IIPOBEPUXME HYJIEBATA XMIIOTE3A CPEILY HEMHATA ANTEPHATHEA.
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Ypes IBM SPSS STATISTICS (ver. 19) ce mony4aBa ¥ ’eyn. = 24,72 mupu ~ (2-1).(54-1) = 53
CTEIEeHU Ha cB00O/Ia ChOoTBeTHATa p-cToiHOCT € 0,9997. ToBa 03HauaBa, ye HAMA OCHOBAHHUE JIa CC
OTXBBPJIM HyJIeBaTa XUIIOTE3a M TS c€ NMPHEMa 3a BSPHA, T. €. MOJNBT HE OKa3Ba BIHMSHHUE NPH
OLICHSIBAaHE Ha MPOMEHMTE B IIBETA M PE3YJITATHTE OT TOBA M3CIEJBaHE MOTar Ja ce IpueMar 3a
JoCTOBepHH 0Oe3 3HayeHue OT osna Ha ydactHunurte. C ornes dakra Ha roixemus Opod yuyacTHULIN
B TOBAa W3CJIC/IBAHE U JaHHUTE OT CTATUCTUKATA, MOXKE Jla CE 3aKJFOUM, Y€ MMOTYICHHUTE PE3yNITaTH
IO Ta3H 3a/1aya ca JOCTAThYHO PETPE3CHTATHBHY OT HAyYHA TIe/IHA TOYKA.

3akmroucHHe: B3emaiiki B MpeABHA pe3yJITaTHTe OT HACTOSIIOTO W3CIEABAHE, MOXKEM Ja
3asBUM, 4e KaeTo, HATYypaIHHAT COK M BHHOTO WMAT MOAYEPTAHO HETATUBHO ACHCTBUE BHPXY
[BeTa HAa MEKUTE peda3Hpamy MaTephaid W TalUeHTHTE TpsAOBa TpeaBapUTENHO Aa ObIaT
OCBE/IOMSIBaHU 32 TO3H (DAKT, 32 J]a ce M30eTHAT CBEHTYAJIHH 3II0yTIOTPEOH.

CoKpameHus:

MPM — Mexku pebazupanii MaTeprain
VPS — Buami nonmcuiaokcan

PMMA - I[onumMeTnn MeTakpuiar
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IMPOYYBAHE HA KOJIABOPALIUATA MEXAY 3bBOTEXHUIIUTE
N JEKAPUTE 110 AEHTAJIHA MEJIUIIAHA IIPU U3BOPA HA
MATEPUAJI U METO/I 3A PEBA3ALIUA
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(2) — crynent DakyaTeT Mo JeHTAJTHA MeTUIMHA

COLLABORATION AMONG DENTAL TECHNICIANS AND DENTISTS
CONCERNING THE CHOICE OF RELINING MATERIAL AND
METHOD - A SURVEY
Ilian Hristov', Tanya Bozhkova', Dobromira Shopova!,
Lyubomir Grozev', Verginia Borisova’

(1) — Medical University Plovdiv, Faculty of Dental Medicine,
Department of Prosthetic Dentistry
(2) — student Faculty of Dental Medicine

Abstract:

The aim of the current investigation is to analyze the collaboration between dental
technicians and dentists concerning the choice of relining material and method.

Materials and methods: A direct survey method, documentary and graphical methods,
including tables and charts were used.

Discussion: Nearly 2/3 of the dental technicians seek the dentist's opinion, for finding a
better solution to the problem The fact that the majority of the questioned pointed out that
the choice of the relining material and method should be done from both specialists, means
that they consider patient’s treatment a team-work and in this way only optimal results can
be achieved.

Conclusion: There is a statistically established connection between the age of the dental
technicians and their desire to comment the choice of relining material and method. The
young dental technicians are more willing to comment this choice with the dentists,
comparing with their elder colleagues.

Key words: soft relining materials

LlenTa Ha HACTOSIIIOTO M3CIIEBAHE € J]a CE AHAJTM3UPAT B3AUMOOTHOIICHHSATA MEXK/TY JIEKAPUTE TI0
JICHTaJlHa MEAWIMHA W 3BOOTEXHHIUTE NpH M300pa Ha MaTepual W METOA 3a pebazamms Ha
CHEMaeMH MPOTE3H.
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Marepuamu u metomu: M3moi3BaH € NUPEKTEH aHKETEH METOA 3a HaOMpaHe Ha ITbPBHYHA
uHdopManys 10 mnpodiemMa, KaKTO W JOKYMEHTAJIHHW, TpapuuHM M CTaTUCTHMYECKH METO[IH,
BKJIFOUUTENIHO TaOmui, rpaduku u purypu. B mpoyusanero ce Briounxa 108 3600TeXHUIHU, OT
TAX 56 MBKe U 52 sxeHu. Pa3npeneneHuero mo moy € paBHOMEPHO, C JIeK TpeBec Ha Mbxkere. Ha
BBIIPOCA JIaJIM KOMEHTHPAT C JIeKapsi 110 JeHTallHa MeIMIIMHA n300pa Ha MaTepual Ha pebasupatxe,
¢ ,,Jla” ca orroBopuin 61,11% or ankerupanure /nuarpama 1/. Tesu pesyiraru o3HauaBaTt, ue
roJiiMa 9acT OT 3bOOTCXHHUIIUTE HE JCHCTBAT WHIMBUAYAIHO, a ThpPCAT MHeHHero Ha JI[IM, c
OrJIe/l HAMHPAHETO Ha ONTHUMAIHO pelIeHHe Ha mpobiema u camo 38.89% cwmsrar 4e ToBa €
U3JIAIIHO, 0e3 a KOHKPETH3UpPAaT JaIN PasduTaT Ha CBOSTA COOCTBCHA MPCICHKA FUIM TPHEMAT
0e3MPEKOCIIOBHO CTAHOBUIIETO Ha JieKyBammust JI/IM.

80.00%
61.11%

60.00% -
20.00% 38.89%

. 0 7
20.00% -

0.00% -

KomeHTupar He KomeHTUpaTt

Junarpama 1. KomenTtupat nu 3500TeXHULUTE H300pa HAa MaTeprall 3a pedazupane ¢ Jekaps 1o
JIeHTaJHa MEeTUINHA
PesynTtatuTe OT ChIOCTABUTENHUS aHATIM3 HA BH3PACTTa HA AaHKETUPAHUTE U OTTOBOPUTE UM Ha
BBIIpOCA JIaJIM KOMEHTHpAT N300pa Ha MaTepuall ¢ JieKaps 10 JeHTalIHa MEMIMHA ca TOCOYCHU B
Tabiuma 1 u quarpama 2.
Ta6muma 1. HaGmrogaBaHu 9ecTOTH Ha paspeieicHue

HabnronaBaHu 4ecToTH nj;
Komentupat 1 ¢ nexaps mo M Komenrtupar He xomenTupat O6mo

20-29 . 21 6 27
30-39 . 20 7 27
40-49 1. 11 5 16
50-59 r. 10 12 22
60 r. u Harope 4 12 16

O6m10 66 42 108
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25.00%

19.44%
20.00% °  18.52%
1 . 0, .
5.00% 10.19% 11.11%  11.11%
10.00% - 15% ' 225y

56% ° 9
5.00% - : o 3088
0.00% - - - : ' . '

20-29. 30-39r. 40-49r. 50-59r. Hap60T.

[ KomeHTupar [ He komeHTUpaT

Juarpama 2. Komentupat nmu 3500TexHUIMTE H300pa HAa MaTepua ¢ JeKaps
TI0 JISHTaJIHa MEIUIIHA 110 BB3PACTOBH TPYIIH

HabnronenusiTa coyat, 4e MO-MJIaJuTe 3b00TEXHUIN UMAT MOBEYE CKIOHHOCT J1a KOMEHTHUPAT C
JeKapsi 1Mo JAEHTaJHa MeIWIMHA n300pa cM Ha Marepuan Ha pebasupaHe, OTKOJIKOTO II0-
BB3pacTHUTE. 3a Jla ce mpoBepH ToBa mpeamnonoxenue, ype3 IBM SPSS STATISTICS (ver. 19) e
npoBepeHa HyseBaTa xunoresa /Ho/ cpelty HeliHaTa anTepHaTHBaA.

Pesynrature ca Y evn. = 16,506 u choTBETHAaTA My p-cToiHOCT mpH (2-1).(5-1) = 4 cremenu Ha
cBobona € pasHa Ha 0,0024. ChIIacHO j>-KpHTEpHs 3a HE3aBHCHMOCT, HyJEBATa XHIIOTE3a CE
OTXBBPJIS 1 3@ BAPHA ce IIpUeMa HelfHaTa anTepHaTHBa.

ToBa n0Ka3Ba, 4e CKJIOHHOCTTAa Ha 3bOOTEXHUIUTE Ja KOMEHTHpAT C JieKapsl MO JEHTallHa
MeJMIMHA 1300pa CH 3aBUCH OT BB3pacTTa UM M IO-KOHKPETHO, Y€ IO-MJIAJUTE 3H00TEXHHIH
MMaT TI0BEYE CKJIIOHHOCT J1a KOMEHTHpAT C JIeKaps 110 JICHTaJHa MEIMIMHA U300pa Ha MaTrepHall.
ToBa Mosxe J1a ce 00sICHH OT e[JHa CTpaHa C TSXHaTa HEYBEPEHOCT, a OT Apyra C )KeJIAHUETO MM 3a
SKHITHOCT B paboTara.

MHEHHETO Ha aHKETHPAaHWTE 3bOOTEXHUIN 32 TOBa, KOW € MO-NPaBMIIHO Ja W30upa BHIA Ha
Mareprana W MeToJa Ha pedasupaHe He ¢ €AMHHO /muarpama 3/. 3HauuTeNieH € HPOIEHTHT
(31,48%) Ha aHKeTHpaHUTE, KOUTO CMSATAT, 4e BOJEII IPH n30opa TpsiOBa na 0bae 300TEXHUKET.
Camo 13,89% oT aHKeTmMpaHUTE CMATAT, 4€ M300pHT TPsAOBA 1a ce HANpaBH OT JieKaps IO
JICHTaJHa MeaunuHa. Bee mak moBeue oT mojioBHHATA aHKeTupanu (54,63%) cmaTat, e u300pbT
Tpsi0Ba Ja € ChIVIACYBaH MEXIy 3bOOTEXHHKA M JIeKaps 110 JeHTalHa MeaunuHa. DakTbT, de
HOBeY€e OT MOJIOBHHATA OT aHKETHPAHHUTE [10COYBAT, 4e M300pBT Ha pedasupaml Matepuan TpsaoBa
Jla ce HamlpaBd M OT JBamara CIELUaIUCTH, O3HAayaBa, ye T CMATAT JICYCHUETO Ha MalUeHTa
TpsiOBa J1a ce MpaBU ChBMECTHO M CAMO TaKa MOTAT Jia ce MoJIy4aT onTUMaiHu pesyiaratu [1,2,3.4].

60.00% 54:63%

40.00% 3148%

13.89%

20.00%

0.00%

3b60TexHUKBLT _ Jlekapart no AM 3aesnHo

A.3B500TEeXHUKBT,3aII0TO € 3aII03HAT M0-100pe ¢ TEXHOIOTHUITA
b.JIekapst o JIM, 3a110To TO# € BOJACHIHST CIeIIUATUCT
B. Baeano, 3a1oTo cMe €IuH €KHII

Juarpama 3. Koii e mo-npaBmiiHo A2 m30epe Biia HAa MaTepual i METOA Ha pebazupane
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B Tabnmia 2 e mpencTaBeHO ABYMEPHOTO paslpereieHre Ha HaOMIoIaBaHUTE YECTOTH MPHU
OTrOBOpPHUTE Ha BBIIpOca KOW TpsAOBa ga M30Mpa BUIa Ha MaTepHal U METOJ Ha pebasupaHe H
BBIPOCA Jali KOMEHHUPAT C JeKaps [0 JeHTalHa MeIUnuHa n30opa Ha MaTepuan. ChlIOCTaBKa Ha
pe3yJTaTuTe 1o J[Bata BbIPOCa B MPOLEHTH OT BCHUKH aHKETHPAHH € MIoKa3aHa Ha Juarpama 4.
Tabmuua 2. JIBymMepHO pasnpezeneHue Ha HaOII01aBaHUTE YeCTOTH Ha OTTOBOPHTE:

HabnronaBaHu 4eCTOTH njj
ITpaso Ha u3oop\Komenrupar i ¢ JI/IM | KomenTupar He komeHTHpaT 0010
3b00TEXHUKBT 8 26 34
Jlexapar no IM 8 7 15
3aeaHo 50 9 59
06110 66 42 108
50.00% 46.30%
40.00%
30.00% 24.07%
20.00%
10.00% 7.419 7.41% 6.48% 8.33%
oo N HEEE |
3b60TEXHUKBT JNekapAat no AM 3aeaHo
[l KomeHTunpar [ He KomeHTUpaT

[Hunarpama 4. CbItocTaBKka Ha MHEHHATA Ha 3b00TEXHUIUTE KOH € TO-TIPaBIIIHO 12 n3depe BuIa Ha
MaTtepHal 1 MeTo]] Ha peba3upaHe M CKIIOHHOCTTa UM Aa komeHupar ¢ JIJIM n36opa Ha MaTepuan
Kopenanusita Mex Ty MHEHHATA 110 [JBaTa BBIPOCA € CHIIHO M3Pa3eHa M MOXKE J1a ce JOKaxe upe3
npoBepkata Ha y’-KpUTEpHsl 3a HE3aBUCHMOCT. I[lomyuenure pesynrarn ot IBM  SPSS
STATISTICS (ver. 19) 3a xumnore3ara:
Ho: Mexny MHEHMATA 110 JBaTa BbIIpOCA HAMA Bpb3Ka
cpellly HelfHaTa alTepHaTUBRa:
H;: MuenwusTa 1o nBata BbIIpoca ca CBbp3aHHu.
ca y’ewn. = 34,456 u cpoTBeTHaTa My p-croiHOCT mpH (2-1).(3-1) = 2 cremenm Ha cBoGOma €
3,296.1078, T.e. MuOro Masko 4ucno. ClenoBaTeNHo HyJeBaTa XUIIOTE3a TPAOBA 1a Ce OTXBLPIIH, a
3a BSpHA Jla ce NpHeMe alTepHaTHBHAaTa Xumore3a. ToBa J0Ka3Ba CHIIHO W3pa3eHara BpbB3Ka
MEXy MHEHHMSTA 10 JIBaTa BHIIPOCA, Y€ Crope]] 0130 MOJIBHHATA OT aHKETHPAHUTE M300pBT Ha
Mmarepuai, TpsioBa na ce komenrtupa ¢ JIJIM u 4e Haii-noOpe To3M M300p na ce HampaBu OT
JiBamarta.
3akmouenue: [ToBeueTo 3600TEXHUIM THPCAT MHEHHETO Ha JIeKaps MO JCHTAIHA MEIUIIHA 32
HaMHUPaHETO Ha paspelieHne Ha mnpodiema. PakThT 4e OONIMHCTBOTO OT aHKETHPAHUTE ca
MOCOYMIH, Ye M300pbT Ha pebasmpal] Marepuan M MeToja TpsOBa aa ce NMpaBW M OT JBaMara
CTICIMATIMCTH O3HAYaBa, 4€ CUMTAT JICUCHHETO Ha ITAIlFIEHTa 3a CKUIHA paboTa M 4e caMo IO TO3H
HAa4YMH MOTAT /Ia CE MOJIy4aT ONTUMAITHN PE3yITaTH.
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ACOUSTIC-PERCEPTIVE EVALUATION OF THE INFLUENCE OF
DENTAL PROSTHESES ON THE PRONUNCIATION OF ARABIC
SPEAKERS
Majed Hussein, Medical University of Plovdiv, Faculty of Dental Medicine
Roussi Nikolov, Plovdiv University "Paisii Hilendarski"

Abstract

Prosthetic dentistry takes into account the influence of its methods and means on
the articulation of speech sounds, which in turn is determined by two basic parameters,
namely the geometry of the vocal tract and the elastic-plastic characteristics of its walls. By
modifying these parameters, partial removable dentures may not completely restore, for
some denture patients, the original quality of their speech sounds, i.e. the quality as it was
before the loss of teeth.

The latest methods and tools in the field of phonetics allow to model any speech
sound as a functional unit rather than a set of physical characteristics. In this sense, the
spectrogram is not relevant by itself with respect to perceptual judgments.

The second main objective here with an innovative character is to attempt to
account for the interactions between prosthetic treatment and speech function in Arabic-
speaking patients.

Keywords: Prosthetic Dentistry, Partial Removable Dentures, Articulation of Speech
Sounds, Arabic Language

1. [IpoTe3npane, r1acOB TEMOBP H KOMIUIEKCHH TPIKA 32 MAIIHEHTHTE

B mporernuHaTa JAeHTaNHA MEAUIMHA CE OTYUTA BIMSHUETO HA HEWHHTE METOIH U
CpeICTBa BbPXY apTHUKYJIANMITA HA TOBOPHUTE 3BYKOBE, KOSTO, OT CBOSI CTPaHa, Ce OMPEes OT
JIBA OCHOBHHM TapaMeThpa: 1) TeoMeTpusiTa Ha TJIACOBHUS KaHANI W 2) eNacTHYHO-TUIACTHYHHTE
XapaKTepPUCTHKU Ha CTEHHTE Ha IJIACOBHS KaHAN. YacTUYHUTE CHEMaeMH IPOTE3N Bb3CTAHOBSBAT
KaKTO J'bBKATEIIHATA M €CTETUYECKaTa, Taka U FOBOpHATAa (DYHKIMS, HO BJIMSSIT B €IHA WIN Apyra
CTETNCH Ha Ka4eCTBOTO HA 3BYKOBETE HA peuTa 4pe3 MPOMsSHA U Ha JBaTa MapaMeThbpa CIPSIMO
€CTECTBEHOTO, HEHAPYIIICHO ChCTOSHHE HA YCTHATA KyXMHA U HA 3bOHUS amapar.

T'OBOpHUAT 3BYK € CJIOKEH aKyCTHUCH OOCKT, HO HAW-HOBHTE METOIM M CPEICTBA B
obnactTa Ha (POHETHKATA O3BOJISIBAT TOW JIa CE OLCHH OOCKTHBHO HE MPOCTO KAaTO CHBKYITHOCT OT
(u3MUYeCKH XapaKTepUCTHKH, a Karo (YHKIMOHATHA pedYeBa CAWHHUIA. BB3MOXHO e,
JICVCTBUTEITHO, 3HAYUTEITHN TPOMCHH, HAONIOMaBaHU B CIIEKTpOTpamaTa Ha 3BYKOBETE, Ja MMaT
HEe3HAYMTEJIeH MepUenTHBeH e(eKT U Ja He Ce OTpa3siBaT Ha HIACHTU(HUKAIMATA Ha 3BYKOBETE
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(HUTO JOpM Ha TOBOPUTENS); 0OpaTHO, MPHBHAHO HE3HAYUTENHH NPOMEHH BBB (PHU3HMUECKHTE
XapaKTepUCTHKM Ha €IMH 3BYK MOraT Ja BIHMSAAT 3HAUMTENHO Ha HeroBara (YHKIMOHAJIHA
cToifHOCT. VIMCHHO TakWBa peEeBaHTHH, T.€. IEPIEITUBHO 3HAYMMHU (POHETHIHH XapPaKTCPUCTUKH
Ce W3ION3BAT B HACTOSAIIATA CTaTHs 32 OIEHKA HA BIMSHHETO Ha TPOTE3UPAHETO BBPXY
apTUKyJIalusTa Ha TOBOPHUTE 3BYKOBE.

Bropara ocHOBHa 11e TyK ¢ HHOBATUBEH XapakTep € Ja ce MPeacTaBh METONO0J0TusTa 3a
CHCTEMHO OITCAHWE Ha CHIIECTBEHHUTE BPB3KH MEXKAY MPOTETHYHOTO JIEUCHHE W TOBOpPHATA
(GYHKIMSA IIPY TAIHEHTH, TOBOPEIIN apaOCKu e3UK.

3HaHWATa B Ta3W WHTEPIUCUMIUIMHApHA oOnact, oOXBamiama IMpOTE3UPaHETO |
cyOCTaHIMATA HA yCTHATa ped, KaKTO M YMEHHMSATA Jia Ce MO0JI3BaT ChbOTBETHUTE MH(OPMaMOHHH
MOJETH W WHCTPYMEHTH 32 AaKyCTHUeH aHaiW3, Omxa IIO3BONWIIM HAa CIICIHAIUCTHTE II0
IPOTETHYHA JCHTalHA MEAWIIMHA HE CaMoO Ja BBH3CTAHOBAT TOBOpPHaTa (PYHKUUS Ha CBOUTE
TAIEHTH (€HOBPEMEHHO C BH3CTAaHOBSBAHETO Ha JbBKATEIHATA M ecTeTH4eckaTa (GyHKIus), HO
1 J1a OKa3BaT HEIMOCPEICTBEHA JIOTOIICANYHA TOMOIII IPH HEOOXOANMOCT 328 OBP30 BB3CTAHOBSIBAHE
Ha ,,aBTCHTUYHHUTE TEMOpATHM XapaKTEPUCTUKHA Ha Tiiaca WM. B NEHCTBUTETHOCT, TEPMUHBT
Jl02onedusi ce acouuupa OOMKHOBEHO C 71amo/iozus, TOBOPHA M B YacTHOCT IJIacOBa, HO €
BB3MOXHO TJIACOBM HApyLICHUS, OLECHEHH OOCKTHMBHO KaTO HE3HAYNTENHH, Ja MOpPOJIST
IACKOM(MOPT B pe3yNTaT Ha TPONPHOLEHTHBHA Ipa3sHEHWs, HE TOJKOBA TAKTIIIHH, KOJIKOTO
aKyCTHYHO-TIEpIIENTUBHHU. TOBa € Taka, 3aIl0TO IMIACOBUAT TEMOBD Ha BCEKHM WHIMBHJ] € HAa CaMo
€IMH OT OCHOBHHTE €JIEMEHTH Ha HEroBara OMOJIOTHYHA U TICUXOJIOTHYECKa UICHTU(HKALNS, TOH
€ W eAMH OT OCHOBHHTE €JEMEHTH Ha Herosata caMmoujeHTH¢uKauus. Koraro TpaiiHo
W3rPajJeHATE apTHKYJIAIMOHHH HABHLM CE M3pa3siBaT dYpe3 pasiNdHH BBB BPEMETO TOBOPHHU
edeKTH, Ha MalMeHTa MOXKe JIa Ce TOMOTHE ChC ChBET U YKa3aHHs 3a IIPOMsHA Ha T€3U HaBHIH. B
eKcliepuMeHTaIHaTa (DOHETHKa € JJ0Ka3aHo, Yye TOBOPHHAT arapar uMa OoraTd KOMIIEHCATOPHH
BB3MOXKHOCTH, B CMHCBHJ, Y€ €AWH W CBII aKyCTHUYCH pe3yNTaT MOXKEe Oa Ce MOCTUTHE dUpe3
pa3NMYHM KOMOWHAIIMM Ha MapaMeTpuTe Ha apTHKYJIAlWOHHHSA amapar. VIMEeHHO ToBa €
HPENOCTaBKa 3a TIOCTEIICHHO ITBIHO Bb3CTaHOBSBAHE HA rOBOpHATa (DYHKUMS ITPU M3MOJI3BAHE HA
YaCTHYHU CHEMAeMH MPOTe3u. TyK MO ITbITHO BB3CTaHOBSIBaHE pa3dupamMe He MPOCTO IPHEMITHBO,
a TakoBa Ka4eCTBO HA TOBOPHHTE 3BYKOBE, KOSTO C HUIIO HE W3aBa HAJHYMETO HA TPOTE3a, JOPH
U C TIOMOIITa HAa CO(TyepHH MHCTPYMEHTH 3a Hal-(QHWH aKyCcTH4YeH aHamm3. VIMeHHO TakuBa
MHCTPYMEHTH ca HEOOXOAMMH 3a YCKOpSIBaHE Ha Ipolieca JI0 IIBJIHOTO Bb3CTaHOBSIBAHE; UPE3 TIX
MOXeE Ja ce HampaBd 1) OOSKTHBHA aKyCTHYHA OIICHKA HAa TJIACOBUTE NAHHU, 2) aKyCTUYHHTE
pesynTaté a ce MHTEPIpPeTHpaT JEeCHO Ha apTUKYJalMOHHO paBHMINE, 3) 1a Ce CBhCTaBsT
CHOTBETHUTE yKa3aHHs 32 KOPUTHpPaHEe Ha MPOU3HOLIEHUETO Ha MPoOIeMHHUTE 3BYKOBE 1 4) 1a ce
nosy4yu oOpartHa uH(opMaIus — o popmMaTa Ha BU3YaJHHU CHIIOCTABKH (HACTIOXKEHH rpaduku) —
3a Tpociie/iiBaHe Ha edekTa OT YCHIMATA 33 ITBJIHO BH3CTAHOBSBAaHE HAa €CTECTBEHMS TeMOBp Ha
rmaca. Taswm OEHHOCT € MO NPHUHOMO W3BBH (YHKIMHMTE W CHOTBETHO KOMIICTCHIIMHTE Ha
CrenuanucTa MO MPOTeTHYHATa [EeHTaJHa MEIUIMHA, HO MMEHHO TaKbB CHELHAIUCT (B
CBIIOCTaBKa C (POHETHMKA WIM JIOTONEAa) € B Haif-moOpa MO3WIHUSA [a TONYydYH IOITBIHUTEIHA
CIIeIMaTHa MOATOTOBKA C IIEJT Ja CE TapaHTHpaT KOMIUIEKCHH TPIDKH 32 TAIINEHTHUTE.

Ilenta 3a mocTuraHe Ha MaKCHMalHO €CTECTBEH TeMOBp Ha Iyaca d4pe3 3BOHOTO
MPOTE3UPAHETO U YPe3 KOHTPOIMPAH MPOLEC HAa apTUKYIALMOHHA aJaNTalys MOopaxaa CIeIHUAT
JIUCKYCHOHEH BBIIPOC: KOTaTO 3BOHOTO MpPOTE3WpaHe BH3CTAHOBSBA HAa MPAKTHKA HAITBIHO
TOBOpHaTa (YHKIWS W BIUSHAETO My BBPXY TIJIACOBHTE XapaKTCPHCTHKA HMMa EIWHCTBEHO
He(DyHKIMOHANIEH XapakTep, yYMECTHO JM € Ja Ce ONpeAens TroBopHaTa (QYHKLIHMS KaTo
M3CIIE0BATENICKH TPOOJIeM ¢ MpakTHiecka 3HaYMMocT? B oTroBop Ha TO3M BBIPOC TPsOBa 1a ce
MPUTIOMHN eCTeTHYecKaTta (YHKOHS Ha TPOTE3UPAHETO, 3aIOTO EeCTeTHKaTa € Hayka 3a
OLICHbYHATA CTOMHOCT HE CaMO Ha 3pUTEIHUTE, a Ha Pa3INYHHUTE BB3IMPUSATHS, BKIIOUHUTEIHO
CIyXOBH, a CpeJ] TSX BB3IPUEMaAHETO Ha TeMObpa Ha Iiaca € ocoO0eHo BaxkHO. EcreTnka mMa He
caMo B yCMHMBKara, HO W B IJlaca, U 3a MHOTO Ipo()echH TOCiIeHaTa € JOpH IIbPBOCTENEHHa. B
TO3W CMHUCBHJI, BMECTO J]a C€ TOBOPH €IMHCTBEHO 3a BB3CTAHOBSBAHE HA TOBOpHATa (QDYHKIWA, OU
MOTJIO JIa Ce pa3Iiex/ia ecTeThdeckara (PyHKIHs KaTo JIBYKOMIIOHEHTHA — BU3yaJlHa U TJ1acoBa.

105



2. Binsinne Ha 3b0HATe MPOTE3H BPXY TeMObpa HA IJ1aca — 001IH ChOOpaKeHUS

TemObpHT BBB (DOHETHKATAa € MEPLENTHBHO IOHSATHE, YUHTO (U3UYEH KOopesar e
CIIEKTBPBT Ha 3ByKa. Bpb3kara € ciio)KHa, 3alI0TO Pa3nYHUTEe KOMIIOHEHTH Ha CIEKThpa (T.e.
BCAKa 4YCCTOTa Ha TPEHNTEHE CHC CHOTBCTHUA 41 I/IHTCH3I/ITeT) HMa pasjimgyHa TEXKECT IpHU
(dopmupanero Ha TeMOBbpa. [lo Tasu npudnHa € HEOOXOMUMO, MPU BCEKU aKyCTHYHO-()OHETHIEH
aHaJM3, Jla Ce M3II0JN3BaT MOJIEIH, KOWUTO CE OCHOBaBaT Ha CIEKTbpa, HO OTYMTAT JBa
JIOTTBJIHATENHH, HO CBIIECTBEHH (HaKTOpa, KOWTO II0 CBIIECTBO NpeacTaBisBar (uarpu: 1)
MICUXO0AKyCTHYEH (T.€. CIyXOBO-TICPUENTHBEH) (GUATHD M 2) crienU(UIHMSA 32 BCEKH €CTECTBEH
e3uK (oHonmornyeH GunThp. ChliecTBYBaHETO Ha (POHOJIOTHUEH QUITHP O3HAYaBa Ha MPAKTHKA,
Yye BCEKH YOBEK € MOBEeYE WM MO-MAJIKO ,,IIyX" (II0-TOYHO (POHOJOTHYHO HEUYBCTBUTENICH) KBM
YECTOTHHUTE NANAa30HM B CIIEKThPA HA TOBOPHUTE 3BYKOBE, KOMTO Ca HEPEJIICBAHTHH 32 3BYKOBETE
Ha MaitunHusg My e3uk. (MmeHHO dopmupaneTo Ha (GOHOMOTWYHUS QUITHP OOSCHSABA B rojsMa
CTEIeH T.H. KPUTHYHA BH3PACT 3a M3y4YaBaHe Ha YyX/M e3Hly.) B cirydas 3a Hac e BakeH U3BOJA,
4ye (GoHOMOrHYHUAT (GUITHP 00yCiaaBs HEOOXOAMMOCTTA MPH BCSKa OIICHKA HA BIMSHHETO Ha
3bOHHTE MPOTE3H BHPXY apPTHKYJAIMsATa HAa TOBOPHUTE 3BYKOBETE Jla c€ OTYMTA crienudukara Ha
€3MKa Ha MalieHTa.

[IpaBuiHaTa TOBOpHA MPOAYKIUS HAa (POHETUYHO PABHHMINE Kacae KaKTO CErMEHTHOTO,
Taka ¥ CyNpacerMeHTHOTO PaBHHUIIE, T.€. OT eJ[Ha CTPaHa OTAEIHHUTE 3BYKOBE (TEXHHS CIIEKTHD), U
OT Jpyra cTpaHa IpPO30JMATa Ha CBbp3aHaTa ped (BPEMEBH XapaKTEPUCTHKH, WHTEH3HTET,
ocHoBeH ToH). [1o 00my cratiucTHYecKn TaHHM, Y4 OT TOBOPHHUTE HApYIICHHS Ca apTUKYJIAIHOHHH
u camo Y ca mposzoamunu (Frahm, 2006). Ilpm nHapymenusta, CBBbpP3aHH C JEHTAITHOTO
NPOTE3UpaHe, TOBA CHOTHOIIEHHE € OIIe IO-TOJISIMO, TEOpeTH4YHO HapymieHusTa ca 100%
apTUKYJIAlMOHHU. B nucepraumonnus 1pyn ,.KoHCTpynpane Ha ropHM YacTHUHHM CHEMaeMH
poTe3u choOpa3Ho roBopHata GpyHKIUSA (cTp. 40) ce TBBpAM obadue ciemHoTo: ,,JIbmKHHATA Ha
IJIaCOBHSl KaHAJ € aHATOMHUYHA JIQJICHOCT W € MPaBONPOIOPIHOHAIHA HA BUCOYMHATA HA Tiaca‘
(Georgiev, 1978). U nmBeTe CHKICHUS Ce HYXKIAsT OT YTOYHECHHE, C IeJ Ja ce OOXBaHE
MHOT000pa3HeTo Ha eCTeCTBEHHTE e3MIH. J[b/DKMHATA Ha TJIaCOBMSI KaHAI € peryypyeMa H ce
perynmpa akTHBHO IIpY apTHKYJIAIUATa Ha TOBOPHHUTE 3BYKOBE B €3HIM C OOTraTa BOKaIHa CHCTEMa
(kaTo aHIJIMHCKHUS M (PEHCKUS) Upe3 IMOJOKEHHETO Ha TOJBIDKHUTE OpPraHu B JBaTa Kpas Ha
IJIACOBUS KaHANl - YCTHUTE W JIapuHKca. TeMOBpPBT Ha TIjaca € CHUIIHO YyBCTHTEIEH KbM TE3U
npomeHH. Te3w mpoMmMeHu HsAMAT obade MpPaKTHYECKO 3HA4YeHWE 3a BHCOUYMHATA Ha Tnaca (T.e.
OCHOBHUSI TOH, KOHTO 3aBHCH 10 A€(UHHIMSA OT OCHOBHATA YECTOTA HA TPENTEHE Ha TIIACHIIKHUTE).
B nefictBuTenHOCT, CKbCABaHETO (Makap W HE3HAUYMTENHO) HA TJACOBHMS KaHal IIpU
pedeoOpa3zyBaHETO BOIH JI0 YCHIIBAHE HA BHCOKUTE YECTOTH B CIIEKTHpa Ha 3ByKa (okoio 2300 Hz
3a MBXKKH I71ac), KOETO MPOMEHsS TeMObpa, HO HE POMEHs BUCOUHMHATA HA Iiaca. Tosa ce Bk
0C00€HO SICHO TIpH TiIacHHTE [i:] B aHTIMiACKKs U [1] BbB (pEHCKUs €3UK, HO Haif-JIECHO MOXe Jia
ce IEMOHCTpHpA, KaToO IPOCTO IOBJWTCHEM C TIPBCTH JIAPUHKCA, TPOM3HACSIHKM Objirapckara
rJacHa [M] W W3MOoJN3BaMe Tporpama 3a BHU3yallM3MpaHE B pEajHO BpeMe Ha CIEeKTbpa WIH
criekTporpamara. M3BoabT e, 4e He MOXKe Ja OdYakBaMe MBbPBUYHHAT IJac (C HETOBHUTE JIBE
OCHOBHHM XapaKTEPUCTHKA = OCHOBEH TOH M MHTEH3HMTET) Ja CE IMOBJUsSIE OT KaKBUTO W Ja €
NPOMEHHM Ha TJIaCOBHSl KaHall, OT MAaTepPUaJHO WM T'€OMETPHUYHO ECTECTBO, B YAaCTHOCT KaTo
clieficTBME OT TmpoTte3npane. [IpopykmusTa Ha TOBOPHHTE 3BYKOBE € JByeTalmHa —
rinacooOpasyBane (Win (OHAIMSA) W apTHKyJIays (T.e. MOAYJIMpPAHEe MO MHTEH3UTET Ha IilacoBaTa
SHEeprusl B 3aBHCHMOCT OT PE30HAHCHHTE CBOMCTBA Ha TJIACOBHS KaHal), HO CaMO BTOPHSAT €Tal
Ipe/CTaBiIABa HHTEPEC OT ITIEJHA TOUKAa HAa €BEHTYaJIHUTE MpoOaeMu mpu 00e33b0sBaHe U B IO-
MaJjIKa CTEIIeH MIPU HIKOM METOJH Ha IIPOTE3HNpPaHe.
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3. MeToanka: MoJeJIM 1 HHCTPYMEHTH 32 OLeHKA Ha TJIACOBH M3MEHEeHHsI C MPHMepPH
0T apa0CKus e3HK.

B excnieprMeHTanHaTa cu AEHHOCT M3MOJI3BaMe KOMITIOThPHATA ITporpama 3a akyCTHYeH
amamus  TREFL', kosATO € TpPOAYKT HAa MHOTOTOMMINHO MEXKIYHAPOAHO aKaJIeMHYHO
chTpyHIYecTBO. OT e/1Ha CTpaHa, TS UMa YHUKAJIHU (QYHKIUH, KOUTO OCHTYPSIBAaT €IHOBPEMEHHO
BHCOKa IPOJYKTHBHOCT B €KCIIEPUMEHTAIHATA JISHHOCT ¥ HAJIOXKIHOCT Ha pesynrarute. OT apyra
CTpaHa, Ts IO3BOJISIBA Jla CE NPUJIOXKAT BCUYKHU CHINECTBYBAIIM MOJENH 3a MCUXOAKYCTHYHO M
(OHONOTHYHO Tpe/CTaBsHE Ha pPEYEBUTE EAMHUIM, 3AIMOYBANKHM OT Hal-paHHUS, KIACHYECKH
MOfeN, KOUTO He € 3aryOMmiI CBOETO TPAaKTHYeCKO 3HAUCHWE, W BKIIIOYBAWKH Hal-HOBUTE
KOHIIENIINM, KOUTO JOTPHHACIT 32 MO0-a/IeKBaTeH M IO-IIMPOKOOOXBaTeH aHanu3 (¢ orien Ha
MHOT000Pa3neTO OT €3UIH U PEUCBU SIMHHIIN).

IIpoayKTUBHOCTTA ce MocTUra OaroJapeHne Ha eproHOMHUYHOCTTA Ha Iporpamara 1 Ha
BBH3MOXKHOCTUTE 32 aBTOMATHYHO MOCTPOSIBAHE M KOHTPACTHO HAcJIarBaHe Ha rpaduKH, KakTo u 3a
yIIpaBJeHHE HA MAaCUBHU OT pe)epeHTHH JTaHHHU.

HanexnHocrra ce moctura OjnarojapeHue Ha JIONBIHUTETHATE BB3MOXKHOCTH 32
MHTEPAKTHBHO, KOHTPOJMPAHO (HO OTHOBO JIECHO, ITOJyaBTOMAaTHYHO) M3BJIMYaHE HA JIAHHHUTE,
HEoOXOMMH 3a TIOCTPOSIBAHE HAa CHOTBETHHUTE TPAPUKH.

BceoOxBaTHOCTTa HA MPUIIOKUMUTE MOJIEIHU Ile OBJIE MOCIEIOBATEIHO KOMEHTHPAHA C
moMortnra Ha cieapamute rpaduku (¢ur. 1, 2 u 3). [logpodHa nHPOpMALIUST MOXKE a CE HAMEPH B
JOKyMEHTallusTa Ha Tporpamara (B TIpolec Ha akTyaidms3upaHe) Tyk TIpemocTaBsiMe
HEOOXOAMMHTE W JOCTaThbUHH JAHHHW, KOWTO TPABAT PE3YNTATUTE BBH3IPOU3BOINMU:
http://www .ar-ru.ru/arab-alphaba (3a 3BykoBata peanuzanus Ha /a/ B Ha3BaHHETO Ha OykBara <
u http://web.uni-plovdiv.bg/rousni/files (3a 3BykoBara peanmsanus Ha gymara <L .).
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Makap ¥ CcbBCEM 4YaCTHYHO (MPEBHA OTPaHWUYECHHS OOEM M HEBB3MOKHOCTTA 3a
OTpa3siBaHE Ha IIBETOBUTE BB3MOXKHOCTH Ha cO(Tyepa M Ha KOMIIOTBPHUS €KpaH), Te3U TPpapuKu
WIIIOCTPHUPAT TOTEHIMana Ha mporpamata TREFL 1) 3a OUPEKTHO W KOHTPACTHO BH3YaJHO
CBIOCTaBSHE M 2) 3a WU3BJIMYAHE M U3MOJI3BaHE CIMHCTBEHO HA CBIIECTBEHUTE B €3HKOBO
OTHOIIIEHHE 3BYKOBU XapaKTEPUCTHKU Ha PeUTa.
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MATYPAIIUA HA OPAJIEH BUO®HUJIM, COOPMHPAH B IN VIVO
YCJIOBUA BbPXY IOBBPXHOCTTA HA KOMITIO3ULIUOHEH
MATEPHAJI FILTEK Z250. CEM U3CJIEJIBAHE
Kocraauu I'eoprues, UBan ®uinnos
MY-Ilnoeaus, ®akyarer no Jenranna Meguuuna,

Kareapa OneparuBHo 3n00.1euenne u Engonontus

ULTRASTRUCTURAL EVOLUTION OF IN VIVO GENERATED ORAL
BIOFILM, COVERING THE SURFACE OF THE RESIN COMPOSITE
MATERIAL FILTEK Z250. SEM ANALYSIS
Kostadin Georgiev, Ivan Filipov
Medical University of Plovdif, Faculty of Dental Medicine,
Department of Operative Dentistry and Endodontics

Abstract.

The oral cavity is a complex ecosystem inhabited by more than 700 bacterial species. To
be more resilient to the constantly changing environment, the oral microbiota organize
in multispecies oral biofilms. Biofilm formation on composite resins can cause surface
deterioration of the matrix and destruction of the dentine-composite interface. In recent
studies, these changes are associated with the term biodegradation.

Aim.

The aim of this study is to collect data of the plaque maturation on composite resins after
they are seated in the oral cavity for different time intervals.

Results.

The SEM analysis confirmed the hypothesis of early and late colonizers. After shorter
periods of time (3 days, 1 week) the composite samples were covered with biofilm with
predomination of coccal forms. After longer time intervals (2 weeks) cocco-filamentous
biofilms were observed with predomination of spirochetes and fusobacteria.

Key words: oral biofilm, resin composite, dental materials, biodegradation, SEM analysis.

BnBenenue.

YcTHaTa KyXrHa € KOMIUIEKCHA eKocucTeMa, oonraBana ot Haj 700 pa3nnyHu OakTepHaIH
Buza. 3a 1a Ob/1aT 0-yCTONYNBY KbM IOCTOSIHHO TPOMEHSIIIUTE C€ YCIOBUS Ha )KUBOT, OPATTHUTE
MHKPOOPTaHU3MHU C€ IPyNupaT B MHOTOBHIOBH OMO(MIMHU, NOKPHUBAIIM HE CaMO THKAHHUTE B
yCcTHaTa KyXHHA, HO U BB3CTAHOBHTEIHHTE Marepualii, KOMTO H3IOJ3BaMe B ChBpEMEHHATa
neHtanHa menuiHa (Moons, 2009). bakrepuute 0T ycTHaTa KyXMHa KOJOHM3HMpPAT YCIEIIHO
KaKkTo XUAPODUIHM, Taka U XUIAPOGOOHH TOBBPXHOCTH, M3IMOJ3BAHKH Pa3InYCH MEXaHU3bM
3a IIbpBOHAYaHA aJXxe3usi KbM Marepuanute (Ban nep BaascoBum u enekrpocTaTHYHH CHIIH
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WIN aJKaJHO-KUCEIMHHU XUMHU4YHUM B3aumonerctBus) (Van Oss, 1995). Apxurekrypara u
ChCTaBa Ha MUKPOOHMs OMO(MIM 3aBUCST B Hal-royisiMa CTEIEH OT CBOMCTBAaTa Ha Pa3IMYHUTE
BB3CTAHOBUTEIHN MaTepHaiu. l3crnenBaHust BbpXy MOBBPXHOCTTA Ha 3JIaTHH M aMalraMeHH
BB3CTAHOBSIBAHUS TIOKa3BaT IUTBTCH M BHJOBO MHOTOOOpa3eH OMOQHIM ChC cilaba MaToreHHOCT.
Cnbe cX0ziHa ApXUTEKTYPA, HO ITO-BHCOK ITATOTCHEH IMOTEHIINAJI CE OTPKOSBA MUKPOOHUST OMO(pHIM
BBPXY alpOKCHMAITHUTE MMOBbPXHOCTH HAa KOMIIO3UTHH 00Typaruu. ThHBK, pa3HOPOACH U CHITHO
MATOTEHEH € OaKTepHaTHUAT (GUIM BbpXY KepaMUdHU ToBbpXHOCTH (Busscher, 2010).
CodopmupaHeTo Ha opalieH OM0(HIM BbPXY IIOBBPXHOCTTA Ha KOMIIO3ULIMOHHUTE MaTepUalId BOIU
10 CH3MMHa 6M0;[erpa)1au1/m Ha OpraHvWYHara KOMIIO3UTHA Marpuiia. W3non3paiiku €CTEpasHU
CH3UMHU, MYTAHTHUTEC CTPEIITOKOKN NPEAN3BUKBAT MOBbPXHOCTHA JAE3UHTEIpalllsd Ha MaTcpuraia
U pa3KkbCBaHE Ha aJXe3MBHATa BPb3Ka MEXIy 3bOHHTE ThKaHU M 00Typanusra. MoHOMEpHUTE
NPOAYKTH Ha OMOJerpajanusTa Ha CBOM peJl yCHJIBAT pacTeka Ha MUKPOOHHUTE KOJIOHHH, Karo
M0 TO3W HA4YMH ce mojanomara c(OpMHUpPAHETO HA IUTBTEH W MHOTOCIIOEH OHMO(QHIM C BHCOKA
JerpananuonHa aktuBHocT (Busscher 2010).

PaznuyHn MeToaM ca M3MOJI3BaHU 3a MPOyYBAHE Ha CTANHMTE B Pa3BUTHUETO HA OPATHUTE
6nodrmu. B mpakTnkara ca ce HaJIOKHITH JIBE OCHOBHH I'PYITH MTOAXO/H: U3MCKBAIIN KYJITHBHUPAHE
u He m3uckBamy Kyntusupane (Darren, 2016). Meroaure, W3WCKBaIllM KyITHBHpPaHE ca IO
CBOATA CBHIMHOCT MHUKpoOnonormgHu. CrOpaHaTa 4pe3 ocThprBaHe 3b0HA TIIaKa Ce ITUCTIePTHpa
¥ TI0J1/1ara Ha MUKpPOOMOIOTHYHA WASHTU(HUKALIUS YPE3 TUPEKTHO HAONIIOICHNE CIIE/ OLBETABAHE
no I'pam mim 9pe3 MocsiBKa Ha CENEKTUBHU pacTexHu cpenu (Zou, 2014). 3a mpociensBane Ha
JIMHAMHKaTa BbB ()OPMHPAHETO HA OpaJieH MHOTOBHJ/IOB OMOQMIM CE TPEIIOYUTAT METOAMUTE
HEe W3MCKBAIIM KynTuBupane. Cpen TAX Hal-4ecTo IMUTHUPAHU B JUTepaTypara ca CKaHupaiara
esiekTpoHHa Mukpockonust 1 PCR- ananuzute (Do, 2013; Almstrand, 2013).

e

Lenta nHa Hamero npoyuyBaHe € upe3 u3BbpmBane Ha CEM anamu3 nma ce mpujodne
nH(OpMaLs 0 OTHOIICHWE Ha JAWHAMHUKATa IPH CHOPMHPAHETO Ha OpajeH OMOPHUIM BBPXY
MOBBPXHOCTTA Ha KOMITO3UTHH 00PA3IH, IIOCTABEHH B in VIiVO yCIOBUSL.

Marepuanu U MeTOAHU.

3a menra Ha eKCIepUMeHTa 0sXa M3MOJI3BaHN HAaHOXHOPUAHU KOMITO3UTHH MPOTOTHITH (OT
marepuan Filtek Z250), kouto naKyOupaxme in vivo 3a 3 pa3TUdHU BpEMEBH HHTEpBaa — 3 THH,
1 ceamuna u 2 ceqmuiy. KommozuTHUTE 00pasIiy IO CBOSITA CHITHOCT MPECTABIABaXa BPEMEHHH
KOMIIO3UTHH OBBpPJIEH, H3PabOTEeHH IO HMHAMPEKTHA METOAWKAa B JlabopaTopHH ycnosusa. B
EKCIIEPUMEHTA Ce BKIIIOYHMXA 5 y4aCTHUKA — MAlMeHTH Ha Kateapara 1o OnepaTnBHO 3600J1e4eHIe
U CHAOAOHTUA — C WHIAWKAIUW 3a UWHIAUPEKTHO KAaBUTCTHO BB3CTAHOBIABAHC Ha CHIOJAOHTCKH
JIeKyBaH JibBKaTeseH 350. bsxa cenekrupanu camo nedektr ot Bropu Kiac o Black. 3a Bceku
nanueHT 0sixa u3paboTeHW 3 WIICHTUYHM KOMITO3MTHHM OBBPJIEH, KaTo Ha CIy4aeH IPHHIHII
O3HaUYMXMe BPEMETO 3a MPECTON Ha BCEKM OT TsX B ycTHara kyxuna (dur. 1). 3a ¢pukcupane Ha
MPOTOTHITUTE B KaBUTETa M3II0JI3BAXME BPEMEHEH HE-€BI€HOJIOB IIMMEHT, a 3a OTJIEJISTHETO MM -
PBUHM MAPOAOHTAIHU MHCTpyMeHTH. [Ipn (uHaIM3MpaHeTo HA eKCIIepUMEHTa Ha MAalUeHTHTE
0s1xa n3paboTeHN IePUHUTHBHY Bb3CTAHOBSBAHMS 110 HHANPEKTHA MeToANKA. Cliel mpeiBUACHHS
MpecTol B ycTHaTa KyxwHa npodure Osixa momrokern Ha CEM aHanm3 mo mMopgorornyeH
kpurepuit. O6pasziure 3a CEM uscnensaneto pukcupaxme B 2 % mryrapanaexusn 3a 30 MUHYTH,
C TOCTIeNIBAIIO ACXHUIpaTHpaHe B €TAHOJ C HapacTBAaIlM KOHIEHTpAIWH, KakTo cieasa — 60%,
70%, 96% . Henocpencteeno npenu CEM ananmsa npoburte 65xa MOKPUBAHH CBHC 371aTO 4pe3
pasmpaiiaBaHe. 3a MPOBEXK/IAHETO Ha EKCIIEPUMEHTa Oelle W3IO0JI3BaH €MHUCHOHEH CKaHHpall]
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®ur. 1 3a BecekH nanueHT 64xa H3padoTeHH 3 HISHTHYHH KOMIIO3HTHH OBEPIICH, Karo Ha
cIy4aeH IIPHHITHIT O3HAYHXMe BPeMeTo 3a IIPecToi Ha BCEKH OT TAX B YCTHATA KYXHHA.

eleKTpoHeH MUKpockon - FE-SEM.

Pesyararu.

W3pppmennatr CEM anamm3 Ha o0pas3muTe MOTBBPIAM XWIIOTE3aTa 3a PAHHH W KBCHU
KOJIOHU3ATOpH IpH c(HOPMUPAHETO HA OpaJieH OMO(MUIM BbPXY KOMIIO3UTHHU ITOBEPXHOCTH.

# 500pm,

@ur. 2 CkaHUpANO-eIeKTPOHHH MHKPOrpad)ui, H300pa3sBalli AlPOKCHMAIHATA
MOBBPXHOCT HA KOMITO3UTHH 00pa3sIfH cael 3-IHeBHA I VIVO HHKyOAalHs. YCTAHOBSIBA Ce
mobpa KOIOHM3aIHua Ha HAGMI0TaBAHHTE MMOBLPXHOCTH.

Mopgonocuuen aumaruz Ha obpasyume cred 3 Onu (bpoii npeenedanu oobpazyu: 5).
Hab6nromaBaxme OMOGHIM, TIOKPUBAIL CaMO TMHTHBaJIHATa 1/3 Ha anpoKCHMallHATa KOMITO3HTHA
MOBBPXHOCT, ChCTaBEH MPEAUMHO OT CHepUuHN MHUKPOOPTaHU3MH — BEPOSTHO CTPEeNTOKOKH. Ha
3 ot oOpasmuTe pazTHIuXMe J00pe OpraHu3upaHd MUKPOOHH MOITYJIalliH C THITMYHA TPO3IOBUIHA
nozxpenda Ha MHUKPOOPraHM3MHUTE W MEXKAYKICThUYEH IOJNU3aXapuieH MaTpHKC. BBpxy Taka
OINMCAHHUTE KOJOHUHM OTKPHXME SIMHUYHU NIPBUKOBUAHM (OpMHU. BBEpXy equH oT oBbpiente HE
ycmsixMe Jia MAeHTH(UIpaMe HUKAKBU MPHU3HAIIM HA MUKPOOCH PacTeX B paMKUTE Ha 3 JHH.
AnpoKcUMaHaTa MOBBPXHOCT Ha TIOCJIEIHUS KOMIIO3UTEH 00pasell, KOiTo pa3srienaxme mokasa
HAJIMYME HA COUHUYHM MHUKPOOHU KOJIOHMH OT CTPEITOKOKH, Oe3 crenu(uuHa CTPYKTypHA
opranuzanus (dur. 2, 3).
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X1,0007 = T0

dur. 4 CKaHHPAITo-eTeKTPOHNH MEKPOTpahHIL, H300pa3IBaIlH alpOoKCHMATHATA
MMOBBPXHOCT HA KOMIIO3HTHH 00pa3zIil ciiel] eJHOCeIMHYHA I Vivo HHKYOarms. [Ipi TpuMa ot
VUACTHHITHTE C€ YCTAHOBH HATHIIE Ha KOMILTCKCCH OHO(QHIM, IPECTABCH OT IPHUKOBIIHI
MHKPOOPTaHI2MH, 4TXePHPAHH KBM IMOITexamuTe Kokl (A, B). IIpu ocTaHamHTe IBAMA
VUACTHHITH ce HaOmogaeante 0Ho(HIM ¢ IpeBaIHpaIo KOKOBIIHH MHKPOOPTaHH3MH H
emuuiaad punamentad ¢opmu (C, D).

S00pum

26 13 SEL 100pm 14 42 SEI

@ur. 3 CKaHHPAN[O-eIeKTPOHHH MHKpPOrpad i, H300pa3saBalli alpOKCHMAIIHATA
TOBBPXHOCT Ha KOMITO3HTHH 00pa3Id cle 3-THEBHA in ViVo HHKYOaIua. YCTaHOBARA ce
cnaba o0 THIICBANIa MHKpOOHA KOJTOHH3AIINA Ha HaOIi0IaBaHHTe ITOBEPXHOCTH.

Mopdgonocuuen ananuz na obpazyume cied 1 ceomuya (6poil npeenedanu oodpazyu: 5).
[Tpu nBama OT MAlMEHTHTE YCTaHOBHMXMeE 3a0aBEHO IMPOTHYAHE Ha MpolecuTe Ha OMOpHUIM-
Mmarypanus. bruoguiaM oT Koku, MojxpeaeHH B rpo3oBe U J100pe 000co0OeH Monu3axapHieH
MaTpuKC OTKPHXME B E€IHOCEAMUYHH MPOOM OT YYAaCTHULMTE, NPU KOUTO HaOIIOnaBaxme
MHUHUMAJICH WM JIMICBAIL MUKPOOCH PACTeX B MPEAXOAHHS BpeMeBU MHTepBai. OcTaHanute
TpUMa YYaCTHHIM ce 000co0uxa ¢ M0-0bp3a MaTypalys Ha IUlaKaTa U TEXHUTE MPOOH MoKa3axa
KOMIUTIEKCEH MHOTOBH/I0B OMO(UIIM, ChCTaBEH OT IPO3IOBHUIHO MOAPESIACHH KOKH M IPBYKOBHIHA
MHUKPOOPraHU3MH, aXepUpaHd KbM TiX. Taka oIpcaHaTa CIOXKHA CTPYKTypa ce MOAIbpKa U
HM3XpaHBa OT eKCTpaIeylIapeH moau3axapuaeH Marpukce (dur. 4).
Mopdgonozuuen ananuz na oopazyume cieo 2 ceomuyu (bpoti npeanedanu obpasyu: 5).
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20kV ¢ . X1,000 10pm X550 20pm 27 .10 SEI

®ur. 5 CkaHHpAIMmo-eTeKTPOHHH MEKPOrpag i, H200pazgpaniH alrpoKCHMAaTHAaTa
MOBEPXHOCT HA KOMITO3HTHH O0PA3ITH ClIef By CeIMHUHA in VIvo HHKYOarms. Omicanara
peu KoKo-(prrameHTHA MOpdonorus Ha GnodrimMa e npeMHUHAIA B H3LAUIO (pHIaMeHTHA
(A.B). ILmpTHHAT eKCTpallenyIapeH MaTpPUKC OCHIYPABA BPB3KaTa MeKIY CIOEBETe Ha
OHOQHIMA H HOUTHPKE OTHOCHTEIHO I10CTOSHHH Y CIIOBHS 38 KHBOT HA MHKPOOPTraHH3MHTE
(C,D).

Cren nByceAMUUEH MIPECTOH B YCTHATA KyXHHA 0SXa OTUYSTEHH BUANMH IPOMEHHU B
HabOronaBanuTe 0Opasim. Onrcanara mo-paHo KOKo-(hHMITaMeHTHaA CTPYKTypa Ha Onoduima ce
Oerre BUJOM3MEHIIIA U MOP(OIOTHYHHAT aHAIN3 OTYETE MPEJUMHO TPHUKOBUIHN (OPMH B
cheraBa My. [IpobuTte OT ydacTHHIIMTE ¢ TI0-0aBHO TNTaKOOOpa3yBaHe 0TYeToXa OMOGHIMH C
MOIMMOpP(HA CTPYKTypa U TOIAMO KOINUIECTBO CTPENITOKOKH (Dur. 5).

Juckycus.

3a ga Objae OBiagsIHA MHKpOOHATa ACCTPYKIUS Ha OHOMAaTepHUajWTe € HY)XHO Ja ce
OT03HAe JMHAMUKATa MPH (HOPMHUPAHETO HA OpPATHUS OMOGUIIM U CHIIICCTBYBA JIU Pa3JInKa MEXKILY
MHUKpPOOHHTE MOMYJIAINH, 3aCeIBAIY Bb3CTAHOBUTEIHUTE MaTEpPUAH U TBBPIUTE 3b0OHU THKaHHU.
C Tta3u nen ca pa3pabOTCHH MHOXKECTBO SKCIIEPHUMEHTAIHN MOJICTH Ha OMO(UIMH, N3MOI3BAIIN
pas3ymaHM cyOCcTpaTH 3a in vitro u in vivo OakTepuaiHa Kononuzanus (Samot 2011). B nmoseueto
METOJIMKH aBTOPHUTE M3MOJI3BAT ONPOCTEH OMO(MIM, ChbCTaBEH OT €JUH MHUKPOOCH BWJ — Haid-
yecto Streptococcus mutans. KaTo chliecTBeH HeOCTAThK Ha Te3W ONO(MIM MOZIEIH ce T0CouBa
TOBA, Y€ MPU PEATHH YCIIOBHS B YCTHATa KyXHHA HE ChIIECTBYBAT eAHOBH10BN Onoduinmu (Beyth,
2008; Hayati, 2011). HacTosmoTo mpoy4YBaHe € 9acT OT eKCIIEPHMEHT, ChCTOSII ¢€ OT KIMHUYCH
n naboparopen eram. llenta Hu Oeme ma WHKyOHMpame 1a0OpaTopHO H3pabOTEHH TECTOBH
MIPOTOTHITH B in ViVO YCJIOBHS | Jia TPOCIeTuM (POPMUPAHETO Ha CI0KEH MHOTOBHIOB OHMO(HIM
BBPXY HaHOXHGpH}IHa KOMIIO3UTHA IMOBBPXHOCT. TecroBuTe IMPOTOTUIIU TI0 CBOATA CBITHOCT
BB3MPOU3BEKAAXA [[M3aliHa HA KOMIIO3UTHA 00Typarus ot Bropu kiac 1o Black. Upes ckanupara
€JIEKTPOHHA MUKPOCKOITUSI HaOJII01aBaxMe alpOKCHMAJIHUTE OBBPXHOCTH Ha 00pas3uuTe, Karo
MIPE/IBAPUTETHO TH pa3/ieiiXMe Ha TPU TPYINHU CIIOPE] BPEMETO Ha MPECTOH B yCTHaTa KyXWHa:
I'pyna 1. O6pasuu c npecroii B YK - 72uaca; I'pyna 2. O6pasuu ¢ npectoii B YK — 1 ceamuna;
I'pyma 3. O6pa3uum ¢ npecroit B YK — 2 cenmurm. Wznonseanust CEM-aHanu3 1o3BoiisiBa 1a
ce yCTaHOBM MHKPOOHOTO pasmpesiesieHHe B IUaKara Mo BpeMe Ha HeifHara Marypanus. Bogemn
KpuTepuii Oemre Mop(oIornuHara XapakTepucTHKa Ha OakTepuanHuTe Buaose. Cier nepuos ot
JIBE CEIMHIIN MaTypHpall Ono(HIM ce OTKpUBAIIE 10 AIIPOKCHMAIHUTE TIOBBPXHOCTH HA BCHUKH
KOMITO3UTHH 00pasny, OIMM30 A0 TWHTHBaJIHAaTa OcHOBa. KopoHapHO, B ONM30CT JO KOHTAKT-
IMyHKTa OsfiXa CKaHWpPaHU €AWHUYHU KOJIOHWH, 0€3 CTPYKTYpHH XapakTePHCTUKH Ha OnoduiM.
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JlaHHWTE, KOWTO TOMYYMXME KOPEIHpar C MpPEAWIIHM NpOoy4BaHHS Ha OHOGHIMH B in Vivo
ycnosus (Kolenbrander, 2010; Ferrer, 2016).

H3Boau 1 3aKJII0YEHHE.

MukpoOHaTa KOJOHM3AIMS Ha KOMITO3UIIMOHHUTE MaTE€pHalld € 3J0KadecTBEH MpOIec,
KOMTO aTaKyBa Hai-clabuTe MecTa Ha e{Ha KOMITO3UTHA 00Typawusi, 8 MIMEHHO — IPOKCHMAJTHUST
uHTep(deiic M anxeswBHATa BPB3Ka. B OmMMCaHMs EKCHEPUMEHT IIPEICTaBsIME HEHHBA3HUBCH
KIMHWYCH MOAXOA 3a HaOupaHe Ha WH(oOpMamms OTHOCHO chOpMHUpaHETO W MaTypanuara Ha
opasieH Ono(wIM BBPXY alpOKCHMAaJIHATa IMOBBPXHOCT HAa KOMIIO3UTHHUTE Bb3CTAHOBSIBAHMUSL.
Bzewmaiiku MPECABU TOJTYUCHUTE PE3YITATU U HM3MOJI3BAaUKH OopurnHajIHaTa KJIMHAYHA MCTOIUKA,
KOSITO eKHMITBT Ch3/1aJie, UMaMe Bb3MOXKHOCT Ja MPOBEIEM EKCIEPHMEHT C MO-ABJITOCPOYHA in
Vivo MHKYOaIisi Ha KOMIIO3UTHH 00pa3ly ¢ LeJl U3yvyaBaHe Ha eH3MMHara Ouojerpajganusi Ha
KOMITO3MIIMOHHHTE Marepuaii. [To3HaBaHETO Ha TO3M CJIOXKEH MPOIeC UMa KaKTo Hay4yHa, Taka 1
KJIMHUYHA 3HAYMMOCT KaTo YacT OT MPEBEHIUATA CPEIy BTOPHYHHUS KapHec.
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Abstract. Introduction: The piercing is a decoration of different parts of the body
which is accomplished by penetrating the tissue with the aim to attach different accessories
or jewelries. Results and discussion: It can be summarized that the main reason for putting
on a piercing for the boys is their willingness to be accepted in the society because they
pointed out that they want to be modern and to get the approvement of their friends. The
main motives for the girls is that they wanted to look beautiful and to get better intimate
experience.

Keywords: piercing, piercers, teenage, students, reasons

BBBEJAEHUE: Crnopen pasiWyHH ENHICMHOJNOTHYHH H3CICIABAHMS YECTOTAaTa Ha OpPATHUS
nubpcuHr B 3ananHa EBpoma n CAILl e cpaBHUTENHO BHCOKA M IIPOJBIDKABA J1a HApacTBa, KaTo
Ta3W OMacHa TEHJCHNMWS 3acira M W3TOYHWTE Ibp’KaBH, B YacTHOCT W bemrapms. Y Hac, c
U3KJIIOUCHUE Ha HAKOJKO CHOOIIECHHSA, JMIICBAT CHCTEMHH IIPOYYBAHHMS OTHOCHO YECTOTAaTa Ha
OpaNH{S TIWBPCHHT M YCIOXKHEHHATa, cBbp3aHu ¢ Hero. B CAIIl National Institute of Health
MI0COYBa MWBPCUHTA CPEeJl BH3MOKHUTE HAYMHH 32 MpefaBane Ha KpbBHU nHGekuun (HCV, HBV).
HEJI: a ce nzcneasar NpUUMHUTE 3a IOCTABSHE HA OPaJeH IIMbPCUHT IIPH YYEHULIUTE.
MATEPHUAJ U METOJU: N3cnensanu ca 476 yueHuy upe3 aHoHUMHA anketa oT COY
»depHopuzen Xpadsp™ (o1 9 mo 12 knac) u Teproscka rumuasus rpaj [lnosaus (ot 12 kinac).
CTaTHCTHYECKH METOIH:

- IECKPUIITUBEH aHAJIU3 - 32 ONUCAHKUE HA CTPYKTypaTa Ha MPOLIECH U SBJICHUSL
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- Xz ananu3 (Chi-squared test) — 3a ycTaHOBsIBaHE Ha 3aBUCHMOCTH MEXIy KaueCTBEHH
MIPOMEHJTBU
- t-kputepuii Ha CTIONBHT — 32 CPAaBHEHHE MEK/TY JIBE U3BaJIKU OT KOJIMYECTBEHU ITPOMEHIIUBH.
Tam KbJIeTO pa3npeieNIeHHeTo Ha KOINYeCTBEHUTE IIPOMEHIINBHTE He Oellle HOpMalTHO ce
M3I10J13Ba HEMapaMeTPUYHUSAT aHAJIOT Ha t-TecTa, a IMEHHO U- KpuTepusi Ha MaH YUTHH.
PesynraTute ce mpuemar 3a craTUcTHYeCKd 3HauMMK npH significance level 0<0,05
PE3YJITATH:

AHanm3upa ce NPUYMHATA, KOSTO BOAM JIO JKEAHHETO Ja Ce HOCH OpaJieH NMUBPCHHT
(®wr. 1). Ha To3u BBIpoC ca oTroBOopmian 126 aHKETHpaHW , KaTO HAH-TOJISAM MPOIECHT OT TAX
(41,3%) umndopmupar 3a ecrernunn npuunHU. Haii-maxsk mpoueHTt (4%) ca Te3u, KOUTO ca
OTrOBOPHIIM TIOJIOKUTENTHO HAa  TBBPIACHHETO ,,3al0TO mpusitenure M umatr . IlomoOHu ca
OTHOCUTCIIHUTE AAJIOBC HAa YYCHUIUTC, KOUTO U3THKBAT KAaTO IMPpHUYKHA 3a IIOCTAaBAHEC HAa MUBbPCUHT
nroborutcTBoTo (21,4%) M KenaHueTo na ce chobOpassar ¢ Moxuute TeHaeHuuu (19,8%). Ilpu
6130 14% OT HaOJNIOAaBaHUTE TIOBOABT 3a MOCTABSHE HA OpPAJICH MUBPCUHT € JKEJTAHUETO 3a TI0-
J00pY MHTUMHH TIPEXKUBSIBAHUSL.

X

NN WWE S

OoUIoUIOUIOUTIOUT

3awoTo e moaepHO
3auLoTo npuaTennTe
MM UMaT.

3auwoTo mu bewwe
nbonutHo.

3a no-go6pun MHTUMHMU

npexKuasaHus.
EcTeTmyHn npnumnHu.

3awo umare nam 6u1xTe C1 NOCTaBUAK OopaneH erprVIHI'?

O@ur. 1 [IpuynHM 32 MOCTABSHE HA OPAJIEH MUBPCHHT

Amanmsupaxa ce MPUINHHUTE, KOUTO BOJSAT IO TIOCTaBsIHE Ha MBPCHHT TIPH JBaTa TI0JIa,
KaTo  ce  KOHCTaTMpaxa  HSIKOM  CTaTUCTUYCCKH  3HAYAMH  IIOJOBH  Pa3lHYHs
(Likelihoodratio=10,163, p= 0,038)(Ta6a. 1). OtHOCHTENHUSAT A5 Ha yueHurmre (35,5%), kouto
cpoO0IIaBar, e BoJienara IpUIrHa 3a IOCTaBsIHE Ha MITBPCHHT € JKEIAHUEeTO a ObIaT MOJCPHH, €
HAaJl JIBa IETH T0-BHCOK, OTKOJIKOTO ACTBT MpH yueHmUKuTe (14,7%) 3a TO31 mokasaten. “3amoTo
NPUATEINTE MU UMAT™ € (PaKTOPBT, KOWTO BOJM JI0 MHOTO MO-4ECTO MOCTaBSHE HA MUBPCHHT HIPH
Momuetata (9,7%) oTkonkoro mpu mMommyerara (2,1%). 3amoBonsBaHe Ha JIOOOMHUTCTBOTO €
MOTHB , KOWTO € Bojeml mpu momuueTata (24,2%), orkomkoto mpu momuyerara (12,9%). Ilo-
rosisiMa 4act ot mommuerara (14,7%) cmsarar, Ye HAJIMYMETO HA MUBPCHHT MIe MOJ00pH
HHTUMHUTE UM TPEKUBSIBAHUS, OTKOJIKOTO MomueTata (9,7%). TbpceHeTo Ha ecTeTHUHUS eheKT
OT IOCTaBSIHETO Ha OpaJIeH MUBPCUHT € TO-CHJIEH MOTHB 3a MoMuyerara (44,2%), OTKOJKOTO 3a
Momuertara (32,3%).
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Ta6.1. 1 [Ipuunnu 3a nocTaBsiHe HA MWBPCUHI IPU ABATA M0JIA.

3ao € nocTaBeH MUbpPcUHTa’?
3amoro ¢ 3amoTo 3amoTo Mu 3a mo-mo6pu Ecrernam | 061mo
NPHSATEINTE oeiie UHTHMHHA
MO/IEPHO. IPUYIHHH.
MU MMar. JIO0OMUTHO. | TPEKUBSIBAHUSL.
ok Gpoii| 11 3 4 3 10 31
% 35,5% 9,7% 12,9% 9,7% 32,3%  [100,0%
»eHaopoii| 14 2 23 14 42 95
% 14,7% 2,1% 24,2% 14,7% 44,2%  100,0%
|O6mo  Gpoii 25 5 27 17 52 126
% 19,8% 4,0% 21,4% 13,5% 41,3%  [100,0%
OBCBHKJIAHE:

[TprumHKTE 32 TTOCTAaBsIHE HA OPAJICH WM TIEpHOpaleH MMBbPCHHT ca Hall-pa3zHOOOpa3Hu
BKJTFOUBAaT ecTeTmyHH monOymm (Smith et al.,, 2002), xemanue ma ce ceOem3passr, Ja 3asBAT
HE3aBHCHMOCT W MHIWBHUIYaJTHOCT, HEOOXOAMMOCT JIa CE BIMINAT B HAKOS TPyMa, Jia IMoJ00psT
UMHDKA CH, Ja yBenmmuar dyBcTBUTenHocTTa cu (Alves et al., 2011; Ferreira et al., 2010;
Fragelli,et al., 2010; Greif et al., 1999; Jeger et al., 2009; Stirn et al., 2003; Venti et al., 2005;
Vieira et al., 2011). [Ipyra nprurHa 3a TOCTaBsSHE Ha MWBPCHHT € JJEMOHCTpHUpaHe Ha cmernocT (De
Moor et al., 2000; Plastargias et al., 2014).

Haii-uectara mpuymHa 3a MOCTaBSHE HAa NMUBPCHUHT, KAaKTO OOIIO Cpen IsiaTa Tpyma
n3cnenBany yueHuim (@ur. 1), Taka u cpen yueHuimte ¢ mubpcuHr (Pur. 1) ca ecTeTHuHHTE
MoAOYIM ¥ CHOTBETHO PasNpeeIeHUeTo UM € clieqHoTo: 41% mocouBar Ta3u NMpUYMHA B IsUIaTa
rpyna uzcnensanu U 39,4% B rpynara ¢ nubpcunr. Hsxou aBropu xaro Garcia — Pola M et al.
(2008) ycraHOBSIBaT 3HAYMTEIHO MO-rOJIAM TpoleHT (86,7%), 4e ToBa € MpPUYMHATA 14 CH
TIOCTaBST OpAJICH MUBPCHHT. ABTOpPUTE YCTaHOBSBAT, 4e 7,2% OT M3CieBaHUTE UMAT CEKCyaiHa
MoTHBanys. [lpnumnara 3a momoOpsBaHe HAa WHTUMHHTE NPEXUBSIBAHUS B HACTOSIIETO
n3cnenBane Bapupa ot 13,5% 3a ugnara rpyna g0 9,1% 3a Te3u, KOUTO UMAT OPAJICH NUBPCHHT.

YcraHoBsIBaHE HA MPUYUHUTE, KOUTO BOJAT /10 JKEITAHUETO HAa YUCHUIUTE JIa CH TTOCTABST
OpaJIeH MHBPCHUHT, € (PaKTOPBT, BEPXY KOWTO MOXKE 1a c€ Bb3JeHCTBA KOHKPETHO, 3a J1a Ce
OTpaHIYH, JI0 KOJIKOTO € Bb3MOXKHO, Ta3! JIGHHOCT B paHHA BH3PACT U BUCOKHUST MPOLEHT OT
PHCKOBE IPH TTOCTABSIHETO My Torasa. [103HaBaHETO Ha MOTHBHUTE 32 HOCEHE HA IIMBPCHHT OT
JMIaTa, KOUTO ca C TO3U aKCecoap U POJUTEINTE UM € Hal-MOIIHUAT HHCTPYMEHT, C KOHTO MOKe
Jla ce MPOTHBOJICHCTBA HA TOBA TBBP/E PUCKOBO HAUMHAHHE.

OCHOBHUTE MOTHBH 32 TIOCTaBsIHE HA OpaJIeH IMUBPCHUHT Ce pa3JieinXa B JIBE HAIIPaBICHHS
npu Momuerara 1 Momuuerara (Tabn. 1). Bogemure npuynHM 3a MOCTaBsiHE HA MUBPCHHT HPH
MoMYeTara Morar jia ce o0OOIIIT KaTo U3pa3 Ha TIXHOTO JKeJaHWe Ja ObJaT NMpUETH B rpyrara
Wi O0IIECTBOTO, ThH KaTo Te ChoOIIaBar, 4e 3a TSAX € BaKHO C NUBPCHHTA Ja H3IIIEKAAT
MOJIEpHH U Jia TI0JIydyar 0J00pPEHHETO Ha MPUSATEIMTE UM, KaKTO M Ja MOKaXaT ChIIPUYACTHOCT
KbM HSKakBa cpojHa rpymna. Ilpym MoMmuuerara BOJEHIINTE MOTHBH Ca JKEJIAHHETO Ja ObaaT
KpacHBH, Jla NOJIy4aT M0-100pH MHTUMHH NPEXUBSIBAHUS 1 330BOJISIBAHE HA JTIOOONUTCTBOTO.
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3AK/IIOYEHHUE:

B nocnenuute ABe geceTueTHs B CBETOBEH Mallal € OTUeTeHa ONacHaTa TeHICHIHsS Ha
BCE TO-IIMPOKO PA3NpOCTPAaHEHHE HAa HOCEHETO Ha NUBPCUHI. B cTpaHmTe, KBIETO HAMA
JOBPXKABEH PEryIaTOpPeH KOHTPOJN, KbM KOMTO chaga M bearapus, MacoBU3HpaHETO Ha TasH
pHCKOBa MOZa, OCOOCHO Cpel HacelIeHHETO I1oj 18 roawHW, M3MCKBA CIENIHM M KOMIUIEKCHU
MEpPKH 3a OrpaHMYaBaHE HAa TOBa COLHMATHO SBJICHHE. B IbpkaBHTE € peryiampan
MHCTUTYIHOHAJICH MOHHTOPHMHI BBPXy HpOIEca IO IOCTaBsIHE Ha HWBPCHUHT, PHUCKBT OT
HACTBIIBAHE HA PEANNA KIMHUYHH YCIO0KHEHHS € CBEJICH 10 MUHUMYM.
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SURVEY RESEARCH ON THE AWARENESS OF TEENAGE
STUDENTS OF THE COMPLICATIONS CAUSED BY ORAL
PIERCINGS
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* Department of Periodontology and oral diseases,
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Abstract. Introduction: In the last decades there is an increasing interest in oral and perioral
piercings among teenage students which should focus the attention of dentist on this
hazardous modern tendency because it can cause different medical complications. Aim: To
make a research on awareness of the teenage students of the complications caused by oral
piercings. Results: From all 476 teenage student s only 116 (22.4%) said that they know the
complications from oral piercings and more than three quarters of them (71%) were
unaware of the possible adverse effect of the presence of this jewelry in the oral cavity.
Despite the fact that the girls had a little bit more knowledge, how dangerous oral piercing
can be, in comparison to the boys when we compared them there was no statistically
significant difference. Conclusion: The increasing of people with oral and perioral piercing
especially at young age is very disturbing. It is advisable to make a research of the social and
psichologic reasons which lead to inserting an oral piercing. Mostly teenage students are
affected by this modern “fashion” and they should have more knowledge about the
consequences of oral piercings. Some of the complications may occur immediately after
inserting the jewelry and others will come up later.

Keywords: piercing, piercers, teenage, students, complications

BBBEJIEHMUE: B pa3surute cTpaHu NUBPCUHIBT OCHOBHO € CTaHAJI MOJAEPEH C IIbHK
JBIDKCHHETO M KAaTO 4YacT OT IIMPOKO pasmpocTpaHeHoTo ,,Body art”, ToecT cB0OOHO
Moauduuupane Ha (U3MYECKUS W3INIEN OT TaTyMpOBKH, Oene3u, MapKupaHe M IHBPCUHT. B
JIHEIITHO BpeMe MUBPCUHI'BT CE BB3NPHEMa KaTo HAuMH Ha ceOeussiBa, IPYTry IO BH3IPUEMaT KaTo
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CpEJICTBO 3a CEKCyalHa CTUMYJIALHs, IPUHAUICKHOCT KbM ONpPEeieHN HehopMamTHn O0IIHOCTH 1
Ip. APTHCTH, POK 3BE€3/H, CHOPTHUCTH M JIp. MyOJMYHU JIMYHOCTH, 3aHUMABAIIU CE C U3KYCTBO,
JEMOHCTPHUPAT CBOSl IHWBPCHUHT, ITIPEBPBINANKM Cc€ B MOAEN HA NOAPAXKAHHE 3a MIAJ0TO
TIOKOJIEHHE.

Haiif — romsiMa momymsipHOCT MUBPCUHTBT UMa cpex mianexrta. B CAILl moseue ot
50% OT cTyAeHTUTE UMAT MUBPCHUHT HA €AHA WK JPYyra YacT Ha TSJIOTO, KOETO BOIM JI0 PEAUIia
PaHHU WU KbCHU YCIOXKHEHUS.

HEJI: [Ia ce HampaBu mpoy4YBaHE HA HHPOPMHUPAHOCTTA HA YUCHUIIUTE OTHOCHO YCIIOXKHCHUSITA OT
MIOCTaBsIHE HA HA OpaJIleH MUBPCUHT.

MATEPUAJI U METO/U: U3cneasanu ca 476 yueHuy upe3 aHoHUMHA aHKeTa oT COY
,depHopmsenr Xpaodsp™ (ot 9 mo 12 ximac) u Teproeeka rumuasus rp. [Imosaus (ot 12 kitac).
CraTucTHYeCKH METOIM:

- ICCKPUIITHBEH aHAJIN3 - 32 OIIMCaHHe Ha CTPYKTyparta Ha MPOLIECH U SBICHUS

- X2 anamu3 (Chi-squared test) — 3a ycTaHOBsIBAaHE Ha 3aBUCHMOCTH MEXy KaueCTBCHU
MIPOMEHJTBU

- t-kputepuii Ha CTIONBHT — 32 CPABHEHHE MEXKITY JIBE U3BAJKU OT KOJIMYECTBEHU ITPOMEHIIUBH.
Tam KbJIeTO pa3npesiesieHHeTo Ha KOJINUeCTBEHUTE IIPOMEHIIMBHTE He Oellle HOpMaITHO ce
M3I10J13Ba HENapaMETPUYHHSAT aHAJIOT Ha t-TecTa, a UMEHHO U- KpuTepusi Ha MaH YUTHH.
Pesynratute ce nmpuemar 3a cratucTHuecky 3HaunMMu npu significance level 0<0,05

PE3VIITATH:

W3cnenBa ce HUBOTO Ha WH(MOPMHPAHOCT CPEl YICHUIUTE 32 BE3MOXKHUTE YCIOKHCHHUS
ciest mocTaBsHe Ha opanieH mubpcHHT (@ur. 1) OT 1% 116 (24,4%) OT aHKETHpaHUTE CHOOIIIABAT,
4e ca 3aro3HATH C YCIOKHEHHUSTA CIIe/l TIOCTAaBsHE Ha OpalieH MUBPCHHT M PABU BIICUATICHHUE, Ye
6mm3o 71% He ca 3amo3HATH C €BEHTyaIHWTE HETATHBHU TIOCICACTBHS CJEJ ITOCTaBsHE Ha
MUBPCHUHT.
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MonyyeHa v e MHGOPMALLMA 32 Bb3MOXKHUTE YCIOKHEHUA? ‘

@ur. 1 Undopmupane 3a Bb3MOKHH yCI0KHCHHS.

Bbrpeku ye nHGpOpMUpPAHOCTTA 32 YCIOKHEHHMS IIPU TTOCTABSHETO HAa OpaJIeH MUBPCUHT €
no-sucoka npu Mmommuerara (26,00%) cnpsimo momduerata (21,6%), npu cpaBHSBaHE Ha
OTHOCHUTEITHUTE JSJI0BE MEXAy ABaTa MOJA 3a TO3U MOKa3aTel He e KOHCTaTHPa CTaTUCTUYECKH
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3Hauuma paszimka (X° =1,177 , p= 0,555)(Ta6a. 1). Behopeku Mmo-BucOKara OCBEIAOMEHOCT 3a
BB3MOKHHTE YCIIO)KHEHHsS Ha MOMHYETATa, MMOBEYe OT TAX MMaxa JKeJaHHe Ja CH TOCTaBST
UBPCHUHT.

Taoa. 1 Iosyyena ungopmanust 3a Bb3MOKHH YCI0KHEHHS OT IIOCTABSIHE HA OPAJIeH
NUBPCUHT CIIOPe] MoJia.
[Momy4ena i e nHGOPMAILHS 32 BEB3MOXKHATE
YCIOKHCHHUS? 000
HE Ja HE CH CIIOMHSIM
Jron  mEx Opoii 129 38 9 176
% 73,3% 21,6% 5,1% 100,0%
JKeHa Opoit 208 78 14 300
% 69,3% 26,0% 4,7% 100,0%
|O6wwo Opoit 337 116 23 476
% 70,8% 24,4% 4,8% 100,0%

OBCBHXIAHE:

[ToBeue OT TpU YETBBPTH OT U3CIICABAHUTE YUCHUIM B HAILIETO MPOYYBaHE CHOOIIABAT, Ye HAMAT
uH(pOpMALHS 32 BB3MOXKHHUTE YCIOKHEHHUS OT MOCTABSIHETO Ha OPaJIeH MUBPCHUHT, KOETO TOBOPH 3a
HHMCKO HHMBO Ha OCBEJIOMEHOCT 32 PHCKOBETE OT IOCTaBSHETO M HOCEHETO Ha OpajeH IMHBbPCHHT.
(®ur. 1) IIpobuembT ¢ nuIicaTa Ha HHGOPMHUPAHOCT 32 HETATUBHUTE MOCIEACTBUS € OOCKTHT Ha
u3cienBane u Ha Plastargias loannis u Dimitra Sakellari (2014), xouro ycraHoBsiBaT , ue
UH(QOPMHUPAHOCTTa Cpell MIAZI0TO HACETCHHUE € TBBpJC ClIabo 3aCThICHA, KOCTO YCTAHOBUXME H
are. Tina Stein m Joann Jordan (2012) chmio KOHCTAaTHpAT JWIcaTa Ha H(QOPMHPAHOCT 3a
3[paBHATEC PUCKOBE M YCIOKHEHHWS MPU IIOCTaBSHEC W HOCCHE HA OpAJCH MUBPCHHT OT
ChBPEMEHHOTO OOIIECTBO MPH YCIOBUE, Y€ HOCCHETO Ha TMO00eH akcecoap B 001acTTa Ha JIUIETO
CTaBa BCE TIIO-TOMYJSIPHO. ABTOPHTE MPENOPHUBAT [a CE€ U3yYaBaT COLMATHUTE |
MICUXOJIOTHYECKUTE MPUYUHH, KOUTO BOJAT JI0 TOCTABSHE HA OpaJieH MUbPCUHT. Te mpenopbyBaT
npH chOMpaHeTo Ha Ta3u uHbopMalys Ts 12 Obje MpelocTaBeHa Ha MOCTaBSIIUTE THbPCUHT, 32
Jla MoraT JIOKOJIKOTO ca B CBTOSHHME, T€ Ja Bb3JCHCTBAT M Ja OrpaHMYaBaT Ta3W PHCKOBA
npaktika. [10J00HO € CTAaHOBHMIETO W Ha APYTW W3CJIEA0BATENH, OLEHSIIN OPATHUS TTHBPCHUHT
KaTo ,,omacHa mona“ ocoberno 3a muamure unauBuau (Fortes et al., 2012; Levin et al., 2005;
Pramod et al., 2012).

3AKJIFOYEHMUE:

[Mopaau yBennuaBamiys ce Opoil MUBPCUHTH B 00JIACTTa HA YCTHATA KyXHHA, JICHTAJTHUTE
JIEKapy CpeIaT Bce TOBEUYEe OPaTHU M CTOMATOJOTHYHH YCIOKHCHHS WIH PHCKOBE CBBP3aHH, C
Tasu tengeHimsa. OT MeIMIMHCKA IJIEJQHA TOYKA M3IIOJI3BAHETO HA TSJIOTO 3a IIOCTaBSIHE Ha
OmKyTa HEe MOXKE Jla ce cMsTa 3a Oe3BpeqHa MOJTHA TEHICHIWS, ThH KaTo MOXE 1a JOBEIe N0
HE)KETIaH! JIOKAJTHA U OOIMHN yCIOKHEHUs. HAKoW OT Te3m yCIOKHEHUsS HACTBIBAT CKOPO CIEH
TIOCTAaBSHETO HA OpaJieH MABPCUHT, a JAPYTH — Ha TO-KbCeH eTam. I ome moBede HOCEHETO Ha
OmwKky Ha e3WKa 3a IBIBI MEPHOA OT BpeMe MOKe Ja JO0Bele [0 KOJOHHM3aIHMsi Ha
MapOIOHTONIATOTeHHH MHUKPOOPTaHU3MHU Ha MSCTOTO, KBJIETO € MOCTaBEeH MUBPCHHIBT, OCOOCHO

aKo He Ce Cla3Ba MOAXOAAIIA OPaJHA XUTHEHA.
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Abstract. Introduction: The number of oral piercings in Western Europe and USA is
relatively high and this hazardous tendency affects eastern countries, as well as Bulgaria.
Aim: To analyze the hygiene measurements in piercing studios in the city of Plovdiv
(Bulgaria). Results: Only two of the piercers use disposable materials. The sterilization
methods of the piercers differ significantly and only two thirds of them showed some
knowledge of the ways of sterilization of materials and equipment. Most of the piercers were
unaware of the methods for preventing blood transmitted diseases.

Keywords: piercing, piercers, blood, transmit, disease

BBBEJEHHME: Jlymara OWbPCHHIBT IPOM3IH3a OT aHIJIMCKATa piercing, KOETOo
O3HauaBa OYKBAJHO MNPOHU3BaHe, NPO0O:KIaHe, MpoaymuBaHe. To TmpencTaBIsiBa MOJIHA
JeKopanusl Ha Pa3IMYHA YacTH OT TSUIOTO, TOCTHTHATA Ype3 MpoOWBaHEe Ha THKAHTA C Il
MIPUKPENBaHE HA PA3TIMYHN aKCECOAPH WIH OMKyTa.

OpaJTHUAT ¥ TIEpUOpAIeH MUBPCUHT Ca U3BECTHH OIIle OT ApeBHOCTTA (Barberia et al.,
2006; Botchway et al., 1998; De Moor et al., 2000; Friedel et al., 2003; Levinet al., 2005; Mallo-
Perez et al., 2003), Ho karto coruaneH ¢peromer B crpanute ot EBpoma u CAIL] Te craBar
MIOMYJISIPHU €/1Ba Ipe3 NocieanuTe aABe aecetmwiers Ha XX u HauyanoTto Ha XXI Bek (Lick et al.,
2005). OpaHUAT MUBPCUHT OOMKHOBEHO € METAJIHO, IIACTMACOBO MJIM KOMOUHAIHS OT HIKOJIKO
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pa3InYHK MaTepuaia yKpauleHne, KOeTo € (PUKCUPaHO KbM €31Ka, Oy3UTe, yCTHUTE WM yBYyJIaTa.
Yecro B ycTHaTa KyXWHa MOTaT Ja ce HaOJI0aBaT MoBeyue OT €AWH ITHBPCHUHT.
HEJI: [la ce ananu3upar Mo3HaHKUATA 32 TIPe/a3BaHe OT MIPeJaBaHu 10 KPbBEH BT 3a00IIBaHUS
1 MEPKHUTE, KOUTO B3EMAT IMMOCTABALIUTE OPAJICH IIUBPCHUHT B I'P. HHOB}II/IB
MATEPHUAJI U METOJU: N3cnensanu ca 19 nubpcucra ot rp. [noaus.

CTaTHcTHYECKH MeTO/:

- JIGCKPHIITHBEH aHAJIU3 - 3 ONMCAaHKUe Ha CTPYKTYypaTa Ha IPOLECH U SIBICHHSI.

- X2 anamuz (Chi-squared test) — 3a ycTaHOBSIBaHE HA 3aBUCHMOCTH MEKIY KAaueCTBEHH
POMEHITHBH.

- rpaiyYeH aHaIN3 32 OHATJIE/IIBAHE Ha TTOTyYCHHUTE PE3YIITATH.
PesynraTtute ce mpueMar 3a cTaTUCTHYECKH 3HaUnMHU TIpH significance level a<0,05

PE3VJITATHU:

Beuukn 3anvtanu ainm cTepUiIM3UpaT MHCTPYMEHTUTE ¥ 000pYABaHETO 3a MOCTaBsHE Ha
MUBPCUHT OTTOBAPSIT, Y€ TH CTEPHIIN3UPAT.

B ®ur. 1 e mnpeicraBeH HAuYMHBT, 10 KOWTO C€ W3BHPIIBA CTEpUIM3AlMATA Ha
MHCTPYMEHTHTE W 00OpYy/JBaHETO 3a MOCTaBsSHE Ha IWBPCHHT. 3a peajHO CTepuin3upaHe (B
HSIKaKBa CTEIEH) HAa WHCTPYMEHTapuyMa MOXE Jia Ce TOBOPH TP CJIEAHHTE AHKETHPAHU:
crepunmzaTop m3noimssatr S5 (26,3%), aBroknmaB — 4 (21,1%), nesundexumpant pasreop u YB
crepuimzatop 2-ma (10,5%) nuspeucty.

JlBama ot ankerupanure (10,5%) moa3BaT MaTepuany 3a eAHOKpaTHa ynoTpeda, KOUTO ce
npHremMa, e ca CTepuiIHU. YeTnpy JoBeKa M3MoII3BaT Je3nH(eKxnnpari pa3rBop, KOiTo He € onucaH
KaKbB € U JIBaMa ,,CTePHIN3UPAT" Upe3 TIOCTABsIHE HA MHCTPYMEHTapHyMa B CIIUPT 32 1-2 MUHYTH.
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Kak 13BbpLUBaTE CTEPUAN3ALMUA HA UHCTPYMEHTUTE U
060pyBaHETO 3a NOCTaBAHE Ha NUbPCUHT?

®ur. 1 Hauunu 3a crepuiiu3anus H2 HHCTPYMEHTHTE H 000PY/ABAHETO
JluyHuTE Npena3Hu cpeacTBa, KOUTO M3MO0I3BaT NUBPCUCTUTE ca MpecTaBeH! BbB Dur.

2. PpkaBuny 3a egHoKpaTHa yrotpeba n3nonssar 94,75% ot anketnpanure. EnuH oT 3anuTaHuTe
Ha TO3U BBIPOC € OTTOBOPUII, Y€ UHAUBUYATHOTO My IPEa3HO CPEACTBO € JIUJOKaKH.
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KakBu npegnasHu cpeacTsa U3nonsBate Npu NocTaBaHe
Ha opaneH NUbPCUHT?

B PbKaBUUM 3@ e4HOKpPaTHA ynoTtpeba JInpokanH

5%

@®ur. 2 M3no013BaHu NpeaNa3sHN CPeACTBA PU NMOCTABSHE HA OPAJICH NHBPCHHT

CTpyKTypHOTO pasnpejesieHie Ha OTroBOpUTE Ha BbIpoca ,,Kak Bw3mpensrcTBare
Pa3npoCTpaHEeHUETO Ha MH(EKIMUTE TIPU MPOIIEAypaTa MOCTaBsIHE Ha MUBPCHHI? € TIPEACTaBeHO
B Tabmuma 1. CeneM nubpcucTa HE ca Aaid OTTOBOP Ha TO3H BBIpoc. Yertnpuma nesnHpeknupar
MSCTOTO, KaTO ZBaMa OT TSAX H3IOJ3BAT W MaTepHalM 3a €JHOKpPAaTHA yHoTpeda, a OCTaHAIUTE
3asBsIBaT, Y€ AC3MH(PEKIMPAT 1 MHCTPYMEHTUTE U NWBPCUHTA. JIpyrute 6 aHKETHpaHW W3IIOJI3BAT
Ne3nH(EKTaHTH HaW-BEPOSTHO 32 MACTOTO KBJETO IIE CE MOCTaBM NHWBPCHHIA, KAaTO ABaMa
M3M0M3BaT 1 npemnapara Oxycort.

Taox. 1 Ilogxoau 3a B3NpensaTCTBAHE PA3IPOCTPAHCHHETO HA MHPEKIUUTE NIPH
NPOLEAYPATA NOCTABAHE HA MIMbPCUHT?

Bbpoii | IIpouentn

Je3nH(EKTaHTH ¥ aHTHOAKTEpHAJICH KPEM 3a KOXKaTa 2 16,7
ITBJIHA JIC3UHEKIHs 2 16,7
Ka4eCTBEHH MaTepHajH, MaMykK u crupT, Oxycort 2 16,7
Je3UH(EKIN Ha MACTOTO M HHCTPYMEHTHTE U MNBPCHHTA 4 333
Ne3MH(PEKIUS Ha MSICTOTO M €THOKPATHA MaTePHAIN 2 16,7
06110 12 100,0
JIuncat [lanHu 7

|O6m0 19

OBCBHXJIAHE:

Ha Bbmpoca kak ce M3BBpIIBA CTEpHIM3AIMATA W O0OpYy/ABaHE Ha WHCTPYMEHTH 32
MOCTaBsiHE HA MWBPCHUHT CE MOJIydnXa PasHOPOJIHM OTrOBOpH, Karto met (26,3%) mubpcuctu ca
OTTrOBOPWIIM, 4e H3moi3Bar crepunusarop, 4 (21,1%) — asrokias, aBama (10,5%) wmsmonssat
nesuHexnupan; pa3teop u YB crepummszarop.(@ur. 1) J[Bama ca ChOOIIMIH, Y€ H3MOI3BAT
MaTepHali 3a eAHOKpaTHA ymoTpeda, KOeTo Mpe/rosara, 4e Te3H MPUCIIOCOOIeHNS 3a TTOCTaBsIHE
Ha TIWBPCHUHT ca cTepuam3upani. COOPBT OT MPOLEHTHTE HA TE3H, KOUTO JICHCTBUTEITHO pabOTST
ChC CTePWIN3UPAH HHCTPyMeHTapuyM e 68,4%. To3u pesynrar, Ha dona Ha 100% 3asBeHOTO, YE
Ce W3BBPIIBA CTEPUIN3ALMSA HAa MHCTPYMEHTHTE M OOOPYJBAHETO 3a MOCTABSIHE HA MUBPCHHT,
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roBOpH 4€ 011130 €AHa TpE€Ta OT MUBPCUCTUTE HE U3BBPUIBAT IMPAaBUIHA CTCPUIN3ALUA UIIK HE Ca
3aIl03HATH ChC CHIHOCTTA Ha mpoleca. TpsabBa 1 fa ce oTOeexky, e ABaMa OT PECIOHICHTUTE ca
3asBJIM, Y€ MOCTABAT B CIUPT 32 | MUH MHCTPYMEHTapUyMa, ¢ KOHTO paboTsT, KoeTo Ha (oHa Ha
TOBa, Y€ HE € YIOMEHAT TPOLIEHTa Ha CITUPTa, HUTO KaK Ce ChXPaHsBa TOW, € HEMOIXO/ISII] METO.
3a crepuian3upane. YeTnpu doBeka choOIIaBaT, Y€ M3IIOJI3BAT HAKAKBB JIe3nH(EKnupant pa3rBop
0e3 /1a ce yIIoMeHe KakbB €, KOJIKO BpeMe OCTaBIT HHCTPYMEHTApHyM B HETO U T.H., KOETO CHIIO €
TBBp/Ie 00E3IIOKOHUTENEH ,,METO/] Ha CTEPHIIN3ALM .

Ot Bcmukute 19 aHKeTHpaHM NHBPCUCTH 3a BHAA HAa WHIMBUAYATHHUTE IPENNa3HH
cpencta, 18 (94,75%) wm3nom3Bar ppKaBUIM 3a eJHOKpaTHa ynorpeba. (Pur. 2) Hambano
HEeoOsCHUM € (DaKThT, e eAWH OT TAX (TOBa € MIBPCHUCTA, KOUTO € MPUAOOII MPAKTHISCKUTE CH
YMEHUSI 3 IIOCTaBsSHE Ha aKCEcoapa OT HHTEPHET) € OTTOBOPHIL, Y€ JINJOKAUHBT € TOBA CPEACTBO.

IIpu ananusa Ha BBIpOCa ,, Kak BB3MpenaTcTBaTe pa3sIpOCTPAHEHUETO Ha MH(PEKLIUHTE
NpH TIpollefypaTa MOCTaBsiHE Ha MUBPCHHI?, OTroBopuxa camo 12 mubpcuctd ot obmo 19
anketupanu (Tabun. 1). B nageHuTe OTrOBOpY HUTO €AMH OT 3alUTaHHUTE HE Oelle yIoMeHal, ue
MHCTPYMEHTHTE 32 Ta3! LieJl TPsIOBa Ja ObaT CTepHIN3UPAHH.

Penuia ot Te3u A€HHOCTH, KOUTO BB3MPENATCTBAT MPEIaBaHETO HA MH(EKINK O KPHbBEH
BT, B HAIIETO W3CJIE/ABaHE Ca HEMO3HATH 3a roJisiMa 4acT OT MUBPCUCTHTE M CHOTBETHO HE Ce
npuiaraT mpaBwiHO. To3W pe3ynTaT € B MPOTHBOBEC C JAHHHUTE OT APYTHUTE IbP)KABH, B KOUTO
Je3nH(eKnusITa U CTePHIM3alUsTa Ca OCHOBOIIOJIATAIM M3NCKBAHNMS 33 TO3W POJI MAHUITYJIAINH.

3AKJTIOYEHHUE:

IMocraBsiHeTo HA MUBPCHUHT TPSAOBA 4 CE TPETUPA KATO KPhbBHA MaHHITYJIAIKs, M3UCKBAII[A
Cra3BaHe Ha CTaHJAPTHTE B MEAWIMHATA 33 TO3M POJ MaHHUIyJNalud. [oisiMa YacT oT
OUBPCUCTHTE HE CHa3BaT TE€3U CTAHIAPTH, KOETO MOXE J1a IOBEJE /10 MPEAaBaHH 10 KPbBEH BT
uHdekimu. ETo 3a1o mubpcHCTHTE, KOWTO WM3BBPIIBAT TO3M POJ MAHWITYJIAIlMH, TPsOBa nIa
MPEMUHAT KBATUGHUIUPaHO 00yUeHne 1 Ja ObJaT PeryJsapHO KOHTPOJIHPAHU.

BUBJINOI'PA®UA:

1. Barberia LE, Garcia NAM, Gonzalez CR, Gutiérrez GD. Are the oral piercing important
in the clinic? Dental Pract, 2006;1:45-49.

2. Botchway C, Kuc I. Tongue piercing and associated tooth fracture. J Can Dent Assoc,
1998; 64(11):803-805.

3. De Moor RJIG, Witte A, Bruyne MAA. Tongue piercing and associated oral and dental
complications. Endod Dent Traumatol, 2000;16(5):232-37.

4. Friedel JM, Stehlik J, Desai M, Granato JE. Infective endocarditis after oral body
piercing. Cardiol Rev, 2003;11(5):252-255.

5. Levin L, Zadik Y, Becker T. Oral and dental complications of intraoral piercing. Dent
Traumatol, 2005;21(6):341-343.

6. Lick SD, Edozie SN, Woodside KJ, Conti VR. Streptococcus viridans endocarditis from
tongue piercing. Journal of Emergency Medicine, 2005;29(1):57-59.

7. Mallo-Perez L, Diaz DC. Intraoral contact allergy to materials used in dental practice. A
critical review. Med Oral Patol Oral Cir Bucal, 2003;8:334-347.

126



Hayunu tpynose Ha Cbro3a Ha yueHuTe B bbarapus—Iliosaus Cepus I. Menuuuna,
¢apmanusa u aenraana mequnmHa T.XXI. ISSN 1311-9427 (Print), ISSN 2534-9392
(On-line). 2017. Scientific works of the Union of Scientists in Bulgaria-Plovdiv, series
G. Medicine, Pharmacy and Dental medicine, Vol. XXI. ISSN 1311-9427 (Print), ISSN
2534-9392 (On-line). 2017.

AHKETHO NPOYYBAHE CPEJl IWPCUCTUTE OTHOCHO
MEJULMHCKUTE ACHEKTH HA JEMHOCTTA UM
Huxkoua CramenoB*, Eaka [lonosa*, I'eopru TomoB*,

IBeran IIBeTanoB**, Paga Kazakosa***

* Karenpa ,,Ilapononrtosiorust u 30J1¢, ®AM-ILiosaus, MY-Ilnosaus
** Kareapa Opasna xupyprusi, ®IM-Ilnosaus, MY -ILi1osaus
*** Karenpa [Iporernuna [lenranna Meauuuna, ®IM-Ilnosaus,
MY-Ilnosaus

SURVEY RESEARCH AMONG PIERCERS REGARDING THE MEDI-
CAL ISSUES OF THEIR WORK
Nikola Stamenov*, Elka Popova*, Georgi Tomov*,
Tsvetan Tsvetanov**, Rada Kazakova***
* Department of Periodontology and oral diseases,
Faculty of dental medicine, Medical University-Plovdiv
** Department of Oral Surgery, Faculty of dental medicine,
Medical University-Plovdiv
*** Department of Prosthetic Dentistry, Faculty of dental medicine,

Medical University-Plovdiv

Abstract. Introduction: In the developing countries piercing has become a modern
fashion with the punk movement and part of “body art”. Nowadays the piercing is
considered to be a way of self-expression while others consider it as sexual stimulation,
appurtenance to some non-formal communities etc. Aim: To analyze the medical knowledge
of the piercers in the city of Plovdiv (Bulgaria). Results: Five (26,3%) of the piercers do not
perform follow-up visits and none of the others make it on a regular bases. Most of them do
not give the proper recommendations after inserting an oral piercing and 20% do not
question their clients about any diseases which could be contraindications for inserting the
jewelry. 42,1% of the interviewed people do not ask information about taking alcohol or
drugs and 32% do not care if the clients are taking any drugs and medications.

Keywords: piercing, piercers, oral, contraindications

BBBEJEHUE: B nocneqHoTo AECUTUIIETUE CE OTUUTA BCE MO-BUCOK UHTEPEC 3a MOCTaBsHE
Ha OpaJicH W TMEepUOpPAICH MIBPCHHT, KOUTO (OKYCHpa TPEBOKHO BHUMAHHETO HA JICHTAJTHUTE
JICKapu BBPXY Ta3W OIaCHAa MOJHA TCHACHIWS, THH KAaTO € CBBP3aHA C Pa3HOPOJHU IO BUI U
TEXECT HEAOCTATHYHO IMO3HATH 3[paBHH ycinoxHeHns (Bassiouny et al., 2001; Chambrone et al.,
2003; Kretchmer et al., 2001; Peticolas et al., 2000; Sadiq et al., 2001; Sardella et al., 2002).

[o nuTepaTypHr AaHHW 32 HallpaBaTa Ha MABPCHHT CE U3MOI3BAT HAH-YECTO XUTIOAICPTCHHI
¥ HEeTOKCHYHH MaTepuanu Kato 14 wmm 18 xapatoBo 31aT0, THTaH, MEJUIIMHCKA CTOMAaHa, HUKET,
TlactMaca, KaMbK, KOCT, IbPBO, CJIOHOBa KOCT, Te(IoH, HaitmoH u ap. (Boardman et al., 1997;
Farah et al., 1998; Fehrenbach et al., 1998; Folz et al., 2000; Ziebolz et al., 2009). Hamure nuaau
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HaOMIOAEHNS, KAKTO M HAOIOICHNUATA Ha IPYTH CIEIHAIUCTH OT OBJrapckara IIKosia Mo oparHa
maToJyorus ce pa3nuuaBat. OOMKHOBEHO HAXOIKHUTE Ca M3Pa0OTEHH OT METAHU CIUIABH C BHCOKO
CHObpKaHNE Ha HHUKENOB cyidaT, Ha MecTa ChC CHJIHO TPOMEHEH IMOBBPXHOCTEH CIOH OT
HATPYIaHH METATHH OKUCH.
HEJI: [a ce ananu3upaT MEAULUHCKUTE MO3HAHUS Ha NUbpcUCTUTE B Ip. [110BAMB
MATEPUAJ U METOAU: N3cnenBanu ca 19 nubpeucra ot rp. [nosaus.

CTaTUCTHYECKH METO/:

- IECKPHUIITHBEH aHAJIN3 - 3a OTMCAHIE Ha CTPYKTypaTa Ha MPOIIECH U SBICHHUS.

- X? amamm3 (Chi-squared test) — 3a ycTaHOBSIBaHE HA 3aBHCHMOCTH MEXKIYy KadeCTBEHH
TIPOMEHJIMBH.

- rpaduUeH aHAIM3 3a OHATJICASIBAHE HA MOYYCHUTE PE3YJITATH.
Pesynratute ce mpuemar 3a cratucTHuecku 3HaurMu nipu significance level 0<0,05

PE3YJITATH:

Beudkn  aHKeTMpaHM NHBPCUCTH CchoOlIaBaT, 4e WHOOPMHUpAT KIUEHTUTE CH 32
BB3MOKHHUTE YCI0KHEHUS OT MPOLeypaTa 1 HOCEHETO Ha aKkcecoapa Mpeand MaHUITYIaluaTa.

Or o6mo 19-te ankerupanu 14 (73,7%) cpobmanar, ye H3BBPIIBAT MOCIEBAIL KOHTPOI
Ha KJIMCHTHUTE, HA KOWUTO BeYe ca MOCTaBUIM mubpcuHT. OctaHamute 5 (26,3%) MUBpCUCTH HE
IpocliesIBaT KaKBO CTaBa C KIMEHTUTE UM CJIe]] TOBA.

BwB ®wur. 1 e mpeacraBeH OTrOBOPHT HA MUBPCHUCTUTE 3a MHTEpBala Tpe3, KOWTO ch
BUKAT KIMEHTHTE, 3a 11a TPOCIEAAT ChbCTOSHUETO MM. /IBaMa 4yoBeKa He ca OTTOBOPWIIM Ha TO3H
BBIIPOC, @ NPU BCHYKM OCTaHAIM OTFOBOPU HE CE€ BWKJIA MEPUOAMYHOCT HA HAOINIOJIECHHUE C
M3KIIIOYCHHUE Ha JABaMa, KOUTO ca ChOOLIMIIM, Y€ BUKAT KIMEHTHTE CH ,,2 CEAMHIN 10 6 Mecena“™. B
TO3U OTTOBOP MOJXKE JIa C€ JIOITyCHE, Y€ NMa M3BECTHA NEPHOIMIHOCT Ha HAOJIIOICHUSTA.

%
45 -
40 -
35 -+
30 -
25 -+
20 -
15 -+
10 -~
5 .
0
npu Hy*Kaa | 1 ceammua | 7-10 gHn | 2 ceamnum 1 meceu,
cnep, 40 6 meceua
nocrassHe
Mpe3 KaKbB MHTEPBA/ BUKATE KIMEHTUTE C MUBPCKUHT, 33 Aa
npocneansaTe CbCTOSHNETO UM?

@ur. 1 PeryasipHocT Ha npocJiesiBaHe cJieJ] MAHUIYJIANHATA

BB BBIIpOC C peBapUTENHO 3aJaJICHH OT HAaC OTTOBOPH CE€ M3CJIe/[Ba KAKBH MPETIOPBHKA
ce JlaBaT Ha KIMEHTHTE, 3a Ja CE IpPENOTBPATAT YCIOXKHEHUs CJIeA IOCTaBsiHE Ha OpajeH
mubpennr. (Tabn. 1) J[BamMa oT nubpcucTHTE CHOOIIABAT, Y€ W3MNUCBAT aHTHOMOTHK 33 TPH IHU
mroc kabypeHe ¢ 50mi amkoxon (coOCTBeHOPBHUHO mobaBeHo). [Jpyrm aBama TpemopbhYBaT
M3IOJI3BAHETO CaMO Ha aHTHOAKTepHalHa BOJA U CJIeJ 3apacTBAaHE Ha paHarta [a CH MOCTABST MO0-
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kbe Kou. Camo uetnpu (21,1%) oT aHKeTHpaHUTE TOCOYBAT IENUs HAOOp OT M30OPOEHHUTE OT HaC
HpOQUIAKTHIHN IPETOPHKH.

Ta6J. 1 KakBu HacTaBjeHus ce 1aBaT HA KJIMEHTHUTE cJieJ] KaTO MM € MOCTABEeH NUbPCUHI?

|Bp0171 IIpouentn

AHTHOMOTHK 32 3 THH, xKabypeHe ¢ SOMIT aIKoXom 2 10,5
AQHTHOAKT. BOJIa; BHUMATEIHO XpaHEHe; MPU 3apacTBaHe Ha PaHa Jia CIOXKU KbC ) 105
KOJI; | 1eH cTyeHo Ha MSCTOTO | CTY/EHa XpaHa ’

AQHTHOAKT.BOJIa; BHUMATEIHO XpaHEHEe M TOBOPH; IPH 3apacTBaHEe HA paHa Jia- 5 263
KbC KOJI; | IeH CTyJeHO Ha MSICTOTO U CTyJIeHa XpaHa ’

AQHTHOAKT. BOJIa; BHMUMATEIIHO XpaHEHE M TOBOD; MPH 3apacTBaHE Ha paHa-KbC 4 211
KOJI; | IeH CTy1eHo Ha MSICTOTO; MeKa XpaHa. ’

aHTHOAKTepHalHa BoJa; | IeH CTy/IeHO Ha MSICTOTO U CTYJICHU XpaHH 2 10,5
1a BHIMaBa C XpaHEHETO 2 10,5
aHTHOAKTepHAaNTHa BOJA; KaTO 3apacTHE paHaTa - T0-KbC KOI 2 10,5
00110 19 100,0

[Mubpcuctute ca NMOMUTAHM Nl PA3MUTBAT KIMEHTUTE CH 33 HAIUYMETO Ha OO0LIHM
3a0osBaHMs npeau mporeaypara. IletHagecer ankerupanu (78,9%) choOrnasar, 4e chOUpaT
uH(bOpMaIKs 32 TOBA, a OCTAHAINTE 4 ca OTTOBOPHIIM OTPULIATEIHO.

Beuukn  pecrionnenTH cpoOmiaBar, 4ye oOpbIIAT BHUMaHHEe Ha (U3MYECKOTO W
MICUXUYECKOTO CHCTOSIHUE Ha KIIMEHTUTE MPEJIH Ja OCTABSIT MUBPCHHT.

Wudopmaryst 3a ToBa TaJii KIMECHTUTE TIPHEMAT:

- HAPKOTHUIIN U ankoxol - ceoupar 11 (57,9%) ot nubpeucrure;

- MemuKaMeHTH - 13 (68,4%) OT MOCTaBSIIIUTE MTIBPCHHT.

Ha anketmpanuTe UM ce 3a7aje BbIpOca Jald UMa IMPOTUBOIMOKA3AHMS 3a IMOCTaBSHE Ha
OpalieH MIWbPCUHT, KaTo 4-Ma He OTTOBOpHXA HAa TO3W BBIIPOC, a IBAMa CUHTAT, 4e HiIMa TaKUBaA.

Ha mnocnmenmBammss OTBOpEH BBIPOC KAKBH Ca KOHKPETHHUTE MPOTHBOTIOKA3aHUS 3a
TIOCTaBSHE Ha OpajJeH MUBPCHHT Ce BIDKAA, 4ye camo |1 OT mubpcucTuTe MO3HABAaT M TO CaMO
HSKOM OT mpoTHBomokazanusTa. (Tabm. 2). ®@pammpam ciydaid e, 4e 4eTHpPHMa Ca TTOCOYMIH
€/IMHCTBEHO TPOTUBOIIOKA3aHUE 3a MOCTaBsSIHE Ha MUBPCHHT ,,CpPACTHAJIA IIMIIa HA €3UKa".

Taou. 2 HpOTﬂBOHOKaZSaHP[ﬂTa 34 MOCTABAHEC HA OPAJIECH NMBPCUHT.

|Ep01”4 IIpouenTy|

CpacTHaJa IUIa Ha e3UKa 4 26,7
QHTHKOATYJIAaHTH, 11a0eT, aJlepruil, KpbBHH 3a00JIIBaHNS, BHCOKO KPBBHO 3 20,0
pany, adTH B ycTaTa, aHOMaJIMH B €3UKa 2 13,3
Npo0JIeMH ¢ e31Ka U aTH, KpbBHH 3a00JIIBaHUs1, ICUXUYHU IPOOIEMH 4 26,7
HETPE3BO CHCTOSHHUE, IO/ 16 TOMUHN, Bh3MATICHHE HAa MACTOTO HA MUBPCUHTA) 2 13,3
00110 15 100,0
JInncear Jlanan 4

|O6m0 19

Camo 5 (26,3%) ot 19-T¢ THBPCHCTH W3UCKBAT KIMECHTUTE WM [a MOAIMIIAT
nH()OPMHPAHO ChIITACHE TIPEIH TPOIETypaTa.
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Huto emuH oT aHKeTHpaHWTE HE BOJAM OTYET HA XOpaTa, HA KOUTO Ca IIOCTaBHIIA
MTBPCHHT.

OBCBHXIAHE:

Bewdkn mubpeucTH ca 3afBWIM, 4€ WHGOPMHPAT KIHEHTUTE CH 32 BB3MOXKHHTE
YCIIOKHEHUSI OT OpANHI MUBPCHHT TPEIH J1a TO TMOCTABAT, KOETO € TBBhP/E CBMHUTETHO Ha (oHA
Ha JaHHWUTE 32 KBaIM(HKAUWATAa UM M 33 HAYMHA, 10 KOWTO ca IMONYYWIN NPAaKTHYECKUTE CH
ymeHus 3a ta3u neitHoct (Tabn. 1 u 2). [Ipensun ¢akra, ye roxsMa gact (8 pecrioHIeHTa) OT TIX
He choOIaBaT KakBa KBaIH(HUKAIMA UMaT, ABaMa ca 3aBbPLIMIN MOJAa U JU3aiiH U ABaMa ca ce
HAay4WJIU 1a HOCTaBAT MUBPCUHT OT MHTEPHET, HUE CME Jajede OT MUCHITA 3a PEaHO IO3HABaHE
Ha YCIIO)KHEHHATA, KOUTO Ca CBBP3aHH C MOCTaBSIHETO HA MUBPCHHT.

Ha Beopoca 3a KOHTpONT M 3a IpocieAsBaHEe Ha KIHEHTHTE, Ha KOMTO € IIOCTaBeH
nubpcHHr 5 (26,3%) ca OTrOBOpUIIHM, Y€ HE OCBLIECTBSIBAT TakbB. OCcTaHANUTE ca MOTBBPAUIH, Ue
M3BBPIIBAT CUCTEMEH KOHTPOJI. BBIPOCHT ChabpXka M eleMeHTa 3a NMEepHOJNYHO HaOIIoJIeHHE,
KOETO IPU KOHKPETHHUS aHAJIM3 Ha TO3H BBIPOC - IIPe3 KaKbB HHTEPBAII OT BPEME CE OCHIIECTBIBA
TO3U KOHTPOJI, C& YCTAHOBH, Y€ HUTO €/IMH OT 3alIUTAHUTE HE TOBOPH 32 PETYIISIPHO (IIEPHOIMYHO)
HaOJIOIeHNE CTIe]] TOCTaBIHEeTO Ha mubpcuHTa (Dur. 1).

B anxerara (IIpunokenme 1) HHE cMe H3pEAWIM HOYTH BCHYKU TIPEIIOPBKU C LI
HaMaJsiBaHe Ha HETaTHBHHTE 3/PaBHHU IOCIIEJCTBHS OT NPOLEAypaTa, KOUTO TpsiOBa aa ce aaaat
Ha kiueHture (Tabmn. 3). /IBama oT aHKeTHpaHWTE COOCTBEHOPBYHO Ca JIONHUCANH, Y€ W3INCBAT
AHTUOMOTHK 3a TPU JHU C YCHOPEAHO kabypere ¢ 50 M ankoxoi, KOeTO € KPaiHO HeIO0CTaThYHO
U AMCKYTaOWIIHO C OIVIE/l Ha peajHata My IpeBaHTHBHA cToiHOCT. CaMo 4 OT pecroHIEHTUTE ca
or0ens3aay, 4e M3I0N3BAT LIENUsl MOCOYeH OT Hac HabOp NPEBaHTHBHHM MEPKH, BKIJIOYBAIIU 6
omopuu Touku ([Ipunoxenue 1, Bvmpoc 16). B pemmma matu B CAIl] He camo ycTHO ca
3aBIDKEHH NMUBPCUCTUTE 1A JaBaT BCHYKU MPEMOPHKH, KOUTO Ja MUHHMHU3UpAT HETaTUBHUTE
3[IpaBHH TOCJEACTBUS CJIE/ Ta3W NMpoLeaypa, HO M CHA0AsSBAT KIMEHTUTE CH C IHCMEHUSI UM
BapHaHT.

Beudkn nmubpeucTi cho0IIaBaT, ye MHPOPMUPAT MALUEHTUTE CH 33 YCIOKHEHHUS, KOUTO
MOraT 7a Bb3HHMKHAT OT MOCTaBSHETO Ha OpalieH MUBPCHHT, HO C OIJie]l HAa KBaIU(UKaLUiITa HA
MOBEYE OT TAX HHE JOITyCKaMe, Y€ BBIIPEKH ITOJI0KUTEITHUTE OTTOBOPH, TOBA HE € TaKa, Hal-MaJKo
MIOpaJIM JIUIcaTa Ha HeOOXOAUMHTE 3HAHUS 38 €CTECTBOTO HA YCIOKHEHUATA.

Han 20% ot aHKeTHpaHWTE NMBPCUCTH HE PAa3MMTBAT KIMEHTHTE CH IPEIBAPUTEIHO 32
HaJIu4ue Ha oOmy 3a00sBaHMS, KOETO € CTPOr0 PErJIaMEHTHUPAHO B IBPXKABHTE C ypeneH
MHCTHTYIIMOHAJEH KOHTPON Ha To3u BHJ AeiHOCcT. B CAILl mpoTrBomoka3anus 3a MocTaBsIHE Ha
IIUBPCUHT Ca CleTHUTE 3a00isBaHus: quader, xemModuius, 00JeCT Ha KoXXaTra M KOXKHHU JIE3HH,
aJepruy, KakTo W 3a00JsIBaHMS, KOMTO M3MCKBAT PEIOBEH NPHEM HA AHTHKOATYJIAHTH U APYTH
MEIUKaMEHTH, HapyIIaBally KPbBOChCUPBAHETO.

Beuukn  pecrnioHzeHTH OOpBINAT TPEIBAPUTENHO BHUMaHHE Ha (HU3WYECKOTO W
TICHXHUYECKOTO ChCTOSIHIE Ha KIIMEHTUTE TIPE/H 1a TIOCTABST INBPCHHTA.

WNudopmanus 3a ynorpeba Ha HApKOTHIM M aJKOXOJ OT CTPaHA HAa KIMCHTHTE HE Ce
Tbpcu OT 42,1% OT NUBPCUCTHUTE, KOETO € KPalHO TPEeBOXKHO, ThH KaTO PUCKBT 3a MpeJBaHE Ha
0oJIecTH 10 KPBBEH IIBT CpeJ] YIOTPeOsBAINTE HAPKOTHIM € TBBpe royisiM. Ha dona Ha HuckaTa
CTENEH WIIM JIMICBAalaTa KBaIM(HUKAIMA, KOETO CE€ OTHAcCAd M Ha MO3HABAHE HA IPOIECHTE Ha
CTEPUIIH3AINS U Ae3UH(PEKINS, KOHCTaTUPAHUAT (aKT € TBhpAe o0e3nokouTeseH. B abpkasute ¢
YCTaHOBEH PEryJaTopeH MeXaHH3bM BBpPXY JEHHOCTTa MO MOCTaBsSHE HA NWBPCHUHT Ha JIHIIA,
KOHWTO Ca MOJ{ Bb3/IeHCTBUETO HA HAPKOTHUIIM U AJIKOXOJI € 3a0paHeHo.

bmm3o 32% ot mubpcucTUTE HE ce MHTEepecyBaT Jajil KIMEHTUTE UM IpHeMaT HIKaKBU
MeIUKaMEeHTH, KOETO € APYT OIACeH NPOIYCK B TO3U TUII AeHHOCT B brirapus.

Ot 19-re nwbpcucty 13 oTroBopuxa NOJOXKUTENIHO Ha BbOpoca: ,Mma mau
MPOTHBOIIOKA3aHMs 32 MOCTaBsIHE Ha OpaJieH MUBPCHHI?", HO KOTaTo 4pe3 OTBOPEH BBIIPOC Osixa
3aIMTaHd KaKkBM KOHKPETHHM MPOTHBOINOKa3aHWs mo3HaBar (Tabm. 2), ce ycraHOBH
HEeIOCTaThYHATa UM HH(POpMHUpaHOCT 32 ToBa. Camo 11 oT aHKeTHpaHHTE ca chHOOUUH 1Mo 3-5
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MPOTHBOIOKa3aHus. YeTupuMa OT MUBPCUCTHTE CMSATAT, Y€ SMHCTBEHOTO MPOTUBOMOKA3aHUE HA
MUBPCUHTA € KbC (PPEHYITyM Ha e3uKa. B KypcoBeTe 3a mocTaBsHe Ha MUBPCHHT B IUTUPAHKUTE MO~
rope JbpKaBU C WHCTUTYLMOHAICH KOHTPOJ, €IHO OT MBbPBUTE HEllla, KOETO Ce MpernojaBa ca
BCHUYKHUTE MPOTUBOIOKA3aHUS 32 U3BBPIIBAHE HA MIPOLIEAypaTa.

CaMO €aHa lICTB'I)pT oT HI/I'I)pCI/ICTI/ITe U3UCKBAT KIIMCHTUTEC UM Ja OOAIIHUIIAT
MH(OPMHUPAHO ChIJIacHe Npeau mpouenypara. HUTo equH OT aHKETHpaHWUTE HE BOJAM OTYET Ha
XOpaTa, Ha KOUTO Ca MOCTaBWJIM MABPCUHT. B MBpKaBUTE ¢ HATMYCH UHCTHTYI[MOHAICH KOHTPOJ
HAa Ta3W JICHHOCT € 3aJBJDKUTCIHO BCCKHM KJIMCHT Jia TOJANMIIC MHGOPMUPAHO CHIJIACHEC U B
paMKuTe Ha 3 JI0 5 TOJWHU J]a CE Ma3sAT OT MUBPCUCTUTE TAHHH 3a XOpaTa, Ha KOUTO € MOCTaBEeH
TMUBPCHUHT.
3AKJIIOYEHHUE:

B mociegHuTe nBe AECETUIETHS B CBETOBEH Mamiad € OT4eTeHa OllacHaTa TEHACHIUI Ha
BCE MO-UIMPOKO PA3NPOCTPAHEHWE HA HOCCHETO HAa MHBPCUHT. B CTpaHWTe, KBIETO HsIMa
JIbPXKABEH DETYJIATOPeH KOHTPOJ, KbM KOUTO Craja u bbiarapus, MacOBU3HPAaHETO Ha Ta3u
pUCKOBa MOJIa, OCOOCHO Cpel HaceleHHeTO moj 18 TroJuHW, M3MCKBA CIIENIHW W KOMILICKCHU
MEpKM 3a OrpaHMYaBaHe Ha TOBa COLMAIHO sIBIEHHWE. B JbpkaBUTe C peryjmpan
MHCTUTYLMOHAJICH MOHUTOPDHUHI BBPXY Ipolleca [0 IOCTaBsIHE Ha MNHBPCHUHT, PUCKBT OT
HAaCTBIIBAHC HA peLu/Iua KIIMHUYHHU yCHO)KHeHI/IH € CBCICH 0 MI/IHI/lMyM.
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OPAJIHU JIE3UU - TUATHOCTUYHA E®OEKTUBHOCT IIPU
KIJACUYECKUA METOJA U CUCTEMUTE
VELSCOPE U VISILITE PLUS
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ORAL LESIONS - DIAGNOSTIC EFFICACY OF THE CLASSICAL
METHOD AND THE VELSCOPE AND VISILITE PLUS SYSTEMS
Nikolai Nikolov*, ElkaPopova*, GeorgiTomov*, Nikola Stamenov*
Faculty of dental medicine, Medical University-Plovdiv

Abstract: Objective: To compare the levels of diagnostic efficacy of oral lesions between the
classical (standard) method and the VELscope and VisiLite Plus systems. Material and
Methods: Total of 232 oral lesions (from January 01, 2013 to July 31, 2016) were studied and
they were diagnosed through the three comparative methods. 184 of them had a
pathohistological examination. The examined patients were patients with Oral Pathology,
Faculty of Dental Medicine, Medical University of Plovdiv. The histological preparations
were observed in the Department of Pathological Anatomy, Faculty of Medicine, Medical
University of Plovdiv and Medical-Diagnostic Laboratory, Center of Traumatology, Plovdiv.
The percentage of diagnosis in the three comparing methods is analysed. Results: The
highest rate of conjunction was found in lesions diagnosed with ViziLite - 33 (76.7%),
followed by VELscope, and last but not leastwas the rate of the confirmed diagnoses using
the classic method. The highest percentage of diagnosis is recorded in premalignant and
malignant lesions when they were diagnosed by the classical method - 14 (93.3%). When
using VELscope, the lowest matching rate was 7 (77.8%) and with ViziLite was 6 (85.7%).
With respect to diagnosis of premalignant lesions the lowest rate of diagnosis was noted
when using the classical method - 66 (53.7%), with VELscope it is 28 (66.7%) and the
diagnosis with ViziLite is the lowest 27 (75%). Inflammatory and reactive lesions had the
highest matching level in the VELscope group - 14 (82.4%) and the lowest in the ViziLite
group - 5 (62.5%). The confirmation of diagnoses for lesions associated with general disease
and drug intake is higher when using VELscope - 11 (91.7%) than ViziLite - 19 (82.6%).
Conclusion: The two new non-invasive methods tested have different diagnostic capabilities
in defining the individual oral lesions. In premalignant and malignant lesions, the highest
diagnostic efficiency was achieved through the classic method - 93.3%, followed byViziLite -
85.7% and last of VELscope - 77.8%. For all other lesions, the diagnostic coincidences were
highest for ViziLite - 75.0%, followed by VELscope - 66.7% and the classic method - 53.7%.
Key words: Oral lesions, diagnostics, VELscope, ViziLite,premalignant and malignant oral
lesions

BnBenenne: BnBenenu ca pe€auina HOBU JUArHOCTUYHH CHOCO6I/I, KOUTO Ja IIOAIIOMOIrHaT
TpagullMOHHUA OpaJiIcH nperien C e MaKCHUMaJIHO PaHHOTO OTKpUBAHC Ha
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OpaJHHUTENpeKaHIepo3u 1 Heoria3znu.Ch3aaneHa e HoBa opMa Ha BU3yaln3alus Ha ThKaHUTE B
yCTHaTa KyXHHa, KaTo Ha 1a3apa ce npemiara mog umero ViziLitePlus (Zila Pharmaceuticals, Inc.,
Phoenix, AZ). Cucremara BKIIIOYBA XEMIIyMHHHUCIIEHTEH CBETJIMHEH W3TOYHUK, KOUTO OCBETSIBA
TBHKAaHUTE CbC CHHS CBETJIMHAW OMBA M3IOJI3BAH 32 OTYMTaHE Ha aHOPMAJHU NPOMEHH B yCTHaTa
murasuna. Cucremara VisiLitePlus ce ocHoBaBa Ha OTpaXXEHMETO Ha CBETIMHATA OT
XHIEPKEPaTOTHIHUTE yJacThIM MO OpajHaTa JMTaBHIA, KaTo Te M3TexaarT Oeian Ha (oHa Ha
HEMpOMEHEeHaTa JIMTaBHlia, KosTo abcopbupa cBeTnHaTa 1 e mo-reMHa (Nikolov 2006). Epstein et
al (2006) m Kerr etal (2006), moka3Bar, ye VizilLitemMoke MOTEHIMATHO Aa ITIOMOTHE IIPH
OTKPMBAaHETO Ha OpaIHH MPEMAJUTHEHW JIE3MH 4Ype3 IOJOOpEHHE Ha OCBETEHOCTTa W
OTYETIMBOCTTA Ha HaOmoaaBanuTe opamuu cTpykrypu (Epstein et al, 2006; Kerr etal, 2006). Upes
I00aBSHETO Ha SpKa CHHS CBETJIMHA Olle MO-€()MKAaCHO Ce JIOKAIU3UPATKePATHHU3UPAHUTE
yuacteuu (Kerr etal, 2006; McNamara, 2009; Pierre et al, 2006). B Hsixou mnpoyuBaHus ce
cpobuiaBar, ye Vizilite He moMara ChIIECTBEHO 32 HICHTU(UIIMpPaHETO Ha opanHuTe Je3un (Ram
andSiar, 2005; Farah and McCullough, 2007).
TrranHaTa aBTO(QIIyOpECIEHIMS B MOCIEIHO BpeMe ce J0Ka3Ba Karo O0ElaBallo aJtoBaHTHO
nuarHocTaHo cpeactBo (Lamet al, 1998; Kara et al, 2006; Huh et al, 2004; Matsuda et al, 2008).
Besika eana OT HammMTE KIETKH ChIBPXKa MOJICKYIH, CHOCOOHM Ha aBTO(IyopecteHnus, 0coo0eHo
KOTaTo ca aKTUBHpaHHU (Bp30yneHH) oT cnenuduyny cBeiuHH BhaHU(Matsuda et al, 2008; Betz
et al, 1999; Roblyer et al, 2009; Skalaet al, 2007; Svistun et al, 2004)VELscope® (LED Dental,
Inc., White Rock, BC, Canada) e TexHHYECKO YCTpPOWCTBO, H3MOI3BAHO Ja BH3YAIH3HpPa
ThKaHHaTa aBTO(uyopeceHnus B opanHata KyxuHa. VELScope (R) u3nomnssa cuHs cBeTaMHa ©
ObDKAMHA Ha BBIHATa OKojo 436 nm. Tasm OpmxuHA Ha BBIHATA CTHMYJHpa 3elieHa
(yopecueHIys Ha 3ApaBUTE THKaHH, JOKAaTO IPOMEHEHNTE ThKaHNW He(IyopHCIMpaT U ocTaBaT
teMHI(Bouquot and Gorlin, 1986).
OpaJHUAT KaplMHOM U TPEKapIMHOM MOKa3BaT 3aryda Ha aBTO(IIyOpEClEHIHs, KOATO Ce ABIDKH
HpeIMMHO Ha pefylupaHe Ha (uyopeciupalute CTPYKTypH, CBbP3aHH C KOJareHa B CTpOMaTa,
JIeXKala 1Mo HeorutactuyuHara jesus (Shin et al, 2010).
Hen: Jla ce cbIOCTaBAT MOCTHIHATUTE HUBA Ha JMarHOCTHYHHM CHBIAJEHMS (JMarHOCTHYHA
e(QEeKTUBHOCT) TPH OPAIHHUTE JIE3UH MEXIY KJIacHuecKus (CTaHAapTeH) METOX U CHCTEMHTE
VELscopen VisiLite Plus.

Marepuana u MeTOAH

B mpoyuBanero nomagar 232 opanuu ne3un (3a mepuox ot 01. 01. 2013r. [Jlo 31. 07. 2016 r.),
KOWTO Ca JWArHOCTHIMPAaHU TIO0 TPUTE ChIocTaBsiHH MeTofa. Ha 184 oT Tiax e u3BbplIeHa
NaTOXMCTOJIOTUYHO H3chenBaHe. M3cnmenBanute ca mamueHTH Ha oTaen OpanHa HaToJoOrus,
¢axynrer no Jlenranna Meauruaa, MY [InoBaus. XUCTONOTUYHKUTE MPENApaTH ce HAOIIOJaBaT B
kateapa mo Ilaronormyna anaromus, Meaununcku ¢akynrer, MY IlnosmuB u Mexauko-
auarHoctryHa nabopatopusi, CMUJ1 Tpumen, rp. [lnoaus.

AHanusupa ce NPOLEHTHT Ha JUATHOCTHYHO CHBIAJEHUE NPHU TPUTE CPABHABAHU METOAM, KAaTO
JaHHUTE Ce pasriexIaT 3a: Isuara u3Baaka (0e3 ma mMa moApoOHOTO oTAu(epeHnUpaHe Ha
OT/ICJTHUTE OpAJHHU JIe3UH; IPH 000COOSBAHETO Ha JIE3MUTE Ha JIBE TPYNU — NPEMAIUTHEHH H
JPYTH JIE3UH; TIPU CTPYKTypHPAaHETO Ha JIE3MUTE Ha 5 KIMHUYHU T'PYIH — BB3NAIUTEIHH U
pPEaKTHBHU J€3UM; WH()EKIMO3HW JIE3WH; JIE3UH CBBP3aHM C OOLIM 3a00JsBaHMS W NPHEM Ha
MEIUKAaMEHTH; TMTMEHTHH JIC3UU U TPEMAIUTHEHN ¥ MATUTHEHH JIC3UH.

IIpuioxkenn MeToAW 32 paHHA HEMHBA3WBHA JMATHOCTHKA HAa OpaTHU (IPeMAJIMTHEHH)
JIe3MH B YCTHATA KyXHHA, KONTO U3MOJI3BAT CBeT/IMHA:

1. ABTO(JIyOpecueHIusl.

AmnaparsTVELscopensnons3sa cuHA CBeTJIMHA C MHTeH3uTeT Ha nuka 436 nm.Tasu ocoGeHa
IBIDKAHA Ha BBJIHATA CTUMYJIHpa 3elieHa (uiyopecleHIUss Ha 3[paBUTE€ THKaHHW, HOKATO
IPOMEHEHHTE ThKaHH He(IIyOpecuupar U 0cTaBaT ThMHH.
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ABMNORMAL NORMAL

Abnormal

Abnormal
Epithalial
Cells

Disruption of
Stromal Collagen

Cxema, kossmo nokasea npunyuna Ha ouaznocmuxama ¢ VELscope, 6asupana na
ououyopecyenyusima Ha Iueasuyama 6 yCMHAmMa Kyxuna (usmounux: www.velscope.com)

3onume na pedyyupana gryopecyenyus (MoMHU 30HU) ce CYHUMAM CoMHUMENTHU 3 eNUOEPMATHA
oucniasus uny 0opu NI0CKOKIeMvbYeH KAPYUHOM (NOT0HCUMETHA HAXOOKA), OOKAMO HOPMATHAMA
30pasa aueasuya usznexcoad apko zeiena(41).
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2. XemuaymunecueHuusaCrcremara VisiLiteplus ce ocHOBaBa Ha OTpakKeHHUETO HA
CBCTJIMHATa OT XUIEPKEPATOTUYHUTC YUACTHIH 10 OpaiHaTa JIMraByulla, KOETO I' IMpaBy da
n3rIexaaT Oenu Ha poHa Ha HENPOMEHEHATa JINTaBuUIIa, KOSITO abcopOupa CBETIMHATA U U3TIIekK A
TbMHa.

el el e e e

Cucmemama VisiLiteplus ce ocnosasa na ompajicenuemo Ha c8emauHama om
XUneprepamomuyHume yuacmvyy no OpaiHama Iu2aguyd, Koemo 2u npasu 0a uzenesxicoam oenu
HA (POHA HA HENPOMEHEHAMA AU2auya, KOSmo abcopoupa ceemauUHama u useneicoda movMHa
(M3mounux: www.vizilite.com.)

Cratucruyecka o0padoTka Ha JaHHUTe: Pesynrarure ca 00pabOTEeHN ChC CTATHCTHUECKH MAKET
SPSS. 19. Ver u ca cratuctudecku 3HauuMu npu HuBo 0=0,05. M3nomsBanu ca AeCKpPUNTUBEH
aHaIm3 3a OIMCAHKME HAa CTPYKTypara Ha mpouecu u senenus u X° anamus (Chi-squaeredtest) — 3a
YCTaHOBSIBAHE HA 3aBUCUMOCTH MEK/ly KaueCTBEHU ITPOMEHIIUBH.

PesyaraTu

B Tabxa. 1 e mpeacTaBeHO CTPYKTYpPHOTO pasmpelesicHHE Ha OpaTHUTE Jie3ud (OKOHYATCTHHUTE
JIMATHO3M Ca CIOpeJl MATOXUCTOJNOTHYHUTE PE3y/ITaTH) B 3aBUCHMOCT OT HAJIMYMETO Ha
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CBBIIICHUE C NPEBAPUTEIHO MOCTaBeHaTa AuarHo3a. OT4uTa ce ChBIIAJCHHUE HA JMAaTHO3UTE IIPU
o610 148 (80,4%) oT HabMOMABAaHUTE OPAJIHU Jie3uH, a mpu 36 (19,6%) Hama TakoBa. Haii-Brcok
€ NPOUCHTHT Ha CHBIAACHUEC MECXKIAY MNATOXHUCTOJIOTMYHATA W MOPEABAPUTCIHATA AUArHo3a Ipu
JIe3UMTe, CBBP3aHU C oOIM 3a0ojsBaHWsl M OpHeM Ha MexukameHtd — 59 (88,1%) u mpu
npeMaqurHeHuTe W MaiaurHenu jesun — 27 (87,1%). HabmronaBaHoTO ChBHIAJCHWE NIpH
BB3MAJIUTEIHUTE W peakTHBHU Jiesud e 53 (77,9%). Haii-HuckoTo oTdeTeHO ChBHAjEHUE ce
KOHCTaTUpa NpH NHUIMEHTHHUTE Je3un — 3 (42.9%). YcraHoBm ce, 4e pas3iM4UETO MEXIY
OTHOCHUTEITHUTE JSJIOBE HA HAIMYME HA AUATHOCTUYHO CHBIIAJICHHE TIPH OTACITHUTE TPYITH OPATHH
ne3uu e cratuctudeckn u3pasumo - Likelihood Ratio = 14,211, p = 0,007.

Ta6Ju. 1 IluarHocTHYHN ChbBNAieHNUs] B OTAEJTHUTE KIMHUYHU TPYNH JIe3HU

CoBrazenus Likelihood|
|JusamaceenannueumacnBnanenue] O6mo | Ratio p
KInHnYHNBp3naauTeyu u Bp. 15 53 68
Irpyme  peaxruBHunesnn % 22,1% 77,9%  [100,0%
OpaJIHH bp. 5 6 11
esin - Mngekumosmmnesun o 5 5, 545%  100,0%
Jle3uu, cBBp3aHH C bp 8 59 67
0011M3a00IIBaHKS % 11,9% 88,1% 100,0%|
(BKJL.
ABTOMMYHHHIIPOIICCH) U 14,211 0,007
MPUEMHAMEINKAMEHTH
ITurMeHTHUIE3HH bp. 4 3 /
% 57,1% 42,9% 100,0%
IpeMaUrHeH: 1 bp. 4 27 31
MaJINTHECHUIE3UN % 12,9% 87,1% 100,0%)
|O6mo bp, 36 148 184
% 19,6% 80,4% 100,0%

[ToTbpeu ce TpU CHIIOCTaBSHETO HAa JUATHOCTUYHM METOAM MMa JIM 3HAUYMMO DasiHuhe MExmy
CHBIAICHUETO HA TPEJBAPUTEIHATE JWArHO3W HA OpPAJHUTE JIE3UH C OKOHYATEeNHUTE, KaTo ca
CpaBHSIBaHM KJIACHYECKHUSI 1 HOBUTeHeHHBa3UBHU TexHUKH - VELscope u ViziLite (Ta6xn.2). Haii-
BHCOK IIPOIICHT Ha CHBIAJICHUE CE YCTAHOBH IIPHU JIE3UUTE, KOUTO Ca AUarHOCTULIMpaHu ¢ ViziLite
—33(76,7%), cneaBanu OT AaHHUTE 3a ChBHaJeHHE Npu u3non3Bane Ha VELscope u Ha mocneaHo
MSICTO ca TOTBBPJCHHUTE JMarHo3W NpH H3MO0J3BaHe Ha Kiacuueckus meton. [lpu 48 (20,7% ot
BCHYKM M3CJIEABAaHM) HE € M3BBPLICHO XHCTOJIOTHYHO H3cieziBaHe. TpsbOBa nma ce orOenexu, ue
NpH BCHUYKH CIydad, IPH KOWTO € W3moi3BaH Vizilite, ©Ma M XHCTONOTMYHH pe3yNTaTH Ha
opanaure. Pa3nukaTa B OTHOCHTENHHWTE JSUIOBE HA CHBIAJCHHE HA JMAarHO3UTE MEXTY
CPaBHABAaHHWTE METOIH € CTATHCTHYECKH m3pasuMa (X°= 17,812; p=0,007).
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Ta0J1. 2 IuarHocTHYHY ChbBIAJCHHS NIPH TPUTE ChIIOCTABEHH JUATHOCTUYHHM METO/IA.

CoBnageHus
JIUIICBAXHUC
HsiMachBIanMacsBal roornyno| O6uwo | X2 p
JTHHE JeHHe |m3cienBan
e
310/13BaHHOB K IACHHCCKIMETON bp. 19 80 39 138
|meron 3 % 13,8% 58,0% 28,3% [100,0%
H3nonsBax e bp. 7 35 9 51
VELscope % 13,7% 68,6% 17,6% [100,0%] 17,8 0.007
Usnonssau e bp. 10 33 0 43 121
ViziLite % 23,3% 76,7% 0,0% [100,0%
00110 bp. 36 148 48 232
% 15,5% 63,8% 20,7% [100,0%

Ha BcHYKH peMalNMrHEHNTe ¥ MaJMTHEHH JIE3HH € M3BBPIIEHO XUCTOJIOTHYHO H3CJIeBAaHE, KAaTo
npu 27 (87,1%) or T1ax uma ceBmazenue (Tabm. 3). Ilpum npyruTe ne3um ChHBNAJCHHETO B
muarHosute € mpu 121 (60.2 %) ot cmydaute. Hamepenara pasnmka (ot Omuzo 27%) B
AUAarHOCTUYHO CBHBIIAJCHUE MCEXKAY MNPEMAJIUMTHECHUTE W OCTAHAJIUTE JIEBUM € CTATUCTHYCCKHU
uspasuma - Likelihood Ratio = 16,716, p = 0.000.

Taou. 3 Pazinku B IMATHOCTHYHHUTE ChBIAJACHUSI MEKAY NPEMAJTUTHEHUTE 1 MAJTUTHEHUTE
JICSUH U OCTAHAJMUTE IPYTUJIC3HN.

CobBHaseHus 06 Likelih
HsMAaCBHBIIA | UMACHBIA/ [[TUIICBAXACTOJIOTHYHOM3C) OHl ood p
TTHUE eHHe neIBaHe Ratio
[Tpemamurs Apyrunesun b 32 121 48 201
CHH B p.
[IPYTUTIC3H %l 15,9% 60,2% 23,9% 100,0}
131 %
IIpemanurue b 4 27 0 31
HU U p. 16,716 0,0
MAJIMTHEHWI 9% | 12.9% 87,1% ,0% 100,04 00
e3un %
00110 b 36 148 48 232
p-
%l 15,5% 63,8% 20,7% 100,0,
%

B Tabn. 4 e mnpeacTraBeHO pas3NpeAeieHueT0 MeEXIY ChBIAJEHHATA B JHATHO3UTE TpU
NpEeMalTUTHEeHUTE U MAJUTHEHH JIE3UH U BCHYKH OCTaHAJIM B 3aBHCHUMOCT OT TPUTE W3IOJ3BaHU
MeToJla 3a JUArHOCTHLUpAaHE Ha OpalHUTE je3uu. Hall-BUCOKMAT NMpOLIEHT Ha JUATHOCTHYHO
CBBIIQJICHUE CE€ OTYeTe INpPU IMPEMATUIHEHUTE M MAJMIHEHMTE JIe3UM, KOraTo JuarHosaTra e
rocraBeHa 110 knacuueckust meron — 14 (93,3%). Ilpu nznonzsanero Ha VELscope e Haii-HUCBHK
IPOLEHTHT Ha cbBHanenue — 7 (77,8%), a mpu Vizilite e 6 (85,7%). 3a HemaIuTHEHHUTE JIE3UH CE
KOHCTaTHpa MPOTHUBOIOJIOKHA TEHACHIUS - Hal-HUCHK NMPOLEHT Ha JMarHOCTHYHO CHBIAJCHHE
nMa TIpu Kiacudeckus meron — 66 (53,7%), ¢ VELscope chbBIajeHHeTo Ha IHMarHo3ute e 28
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(66,7%), a npu auarnoctuimpaneto ¢ ViziLite To e Hait-Bucoko — 27 (75%). CraTucTudecku
U3Pa3uMO MEXKIYTPYIOBO pa3iiMyKe Ce YCTAaHOBH CaMO B IpyIaTa, IPU KOATO Ce AUarHOCTHIMpaxa
opanHuTe Je3un ¢ knacuuecku Merof - Likelihood Ratio = 12,963, p = 0.002. IIpu ocrananure
IpyIH, B KOUTO Ca U3IOJ3BaHN HOBUTE HEMHBA3MBHU METOJIH, BBIPEKH HAOII0IaBaHUTE Pa3IIHUHs
(or oxomo 10%) B OTHOCHTENHMTE AUIOBE Ha HAIWYHME Ha JAWArHOCTHYHO CHBIAJICHUE, HSIMa
CTATUCTHYECKH 3HAYUMH Pa3IIMKH, KOETO MOJKE 1a C€ JIBJDKM Ha JIOIYCHATH TPEIIKH OT BTOPU POJI.
Bposit Ha n3cnenanuTe ne3un ¢ HoBuTe Metoau VELscope n Vizilite e orpanndeH — 3a mbpBHs
Mmeron Te ca 51 mesmm, a 3a BTopus ca camo 43. Bp3MOXHO € mpu yBennuaBaHe Ha Opost Ha
M3CJIEABAHUTE JIE3UUTE TOBA Jla CE MPOMEHU U PA3INYUETO Ja MPUA0OHNE CTATHCTUYECKH 3HAYNM

u3pas.

Ta6u1. 4Pa3auku B AUATHOCTUYHHUTE CHBNAACHUA MEKAY NPEMAJIUTHEHUTE U MAJTUTHCHUTE JIC3UU U
OCTAHAJIUTE IPYTrHJI€3UU B 3ABUCUMOCTOTAUATHOCTUYHUAMETO/.

%

CopBHageHus Likeliho
HAMAaCbhBIIaJH|MMACHBIIAJICHTUIICBAXUCTOJIOTrHYHOU3CIIC ] 061110 Od Ratio P
Hue ue BaHEC
Bp 18 66 39 123
Apyrunesitu o |4 6o, 53.7% 31,7% 100,0
%
IIpemanuraen bp 1 14 0 15
Kiacuuec uu . 12.963 0,00
[y MeToJT MajurHeHuses %, 6,7% 93,3% ,0% 100,0 ’ 2
1705 %
Bp 19 80 39 138
06 '
o wl  13.8% 58.0% 28.3% 100,0
%
Bp 5 28 9 Iy}
Apyrmaesuu o |1y o, 66,7% 21,4% 100,0
%
smonssa IMpemanuruen bp 2 7 0 9 -
e mamraenmnes% | 22.2% 77,8% 0,0% 100,0 4127 15
[VELscope o
2071 %
Bp 7 35 9 51
Obmo w| 13,7% 68,6% 17,6% 100,0
%
Bp 9 27 36
Apyruesut o | s 00, 75.0% 100,0
%
B 1 6 7
3mon3Ba Ei eManuruer bp 0.45
Jue : 3,572 |7
Vigilite MATMIHEHHIE3%, 14,3% 85,7% 100,0 1
u %
Bp 10 33 43
06 ‘
o w|  23.3% 76,7% 100,0
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Ilotepcu ce KakbB € MPOLEHTHT HA CHBHAJCHUS MEXIy IPEIBAPUTCIHUTE THATHO3M U
OKOHYATEITHUTE MPU OCTAHAIUTE HEMAIUTHEHH OpPaJHU JIe3UH, (HO Beue IPyMUPaHH 10 KIMHUYHU
IPYNH) TIPU OTAENHHUTE CPaBHsABaHU aunarHocTHuHH Metonu. (Tabm. 5) IlpemanurHenure Jie3uu
Beue 0sixa KOMEHTHpaHH KbM aHau3a Ha Ta0n.4. Br3nanurennure U peakTUBHU JIE3UH ca C Hali-
BHCOK IIPOLICHT Ha CHBMAJICHUE B Tpyrarta, npu kosto e m3nomsBaH VELscope — 14 (82,4%), a
Hal-HUCHK € MPOLEHTHT MOTBHPACHH IUAarHO3U B Ipymara, Ipu KOATOo € u3noisBaH Vizilite — 5
(62,5%).IToTBBp>K1aBaHETO HA TMAarHO3UTE IPH JIE3UHTE, CBBP3aHN ¢ 000 3a00JIBaHe U IPHEM
Ha MEIMKaMEHTH, € B MO-ToJsIMa CTENEH MOCTUrHATO mpu auarHoctuuupane ¢ VELscope — 11
(91,7%), otkomkoTo TpH AHarHocTuImpanero ¢ ViziLite — 19 (82,6%).

Ta6Ju. 5 IluarHocTHYHYN CHbBNA/ICHUS B OTAeJTHUTE KIUHUYHU FPYIIH JIE3UH B 3aBUCUMOCT OT
JTUATHOCTHYHHS METO

Crpnancnus Likelihood
HsmachBaHEejuMackBIaeHne] O6uo | Ratio p
KimHUYHHM rpyH opanHu Bp| 9 34 43
Bb3nanurenHu ¥ peakTHBHUIE3UN
Jesun % 20,9% 79,1% 100,0%
Vi bp| 3 2 5
HEKIMO3HHUIE3NN
% 60,0% 40,0% 100,0%
Jlesun, cBBp3aHu ¢ bp. 3 29 32
00mK3a00BaHIsA (B;(J'I. % 9,4% 90,6% 100,0%
Knaciueckn ABTOUMYHHHIIPOLIECH) U
MeTox HpHeMHaMeIMKaMeHTH 14,211 10,007
bp] 3 1 4
TIurMeHTHHIE3HH
% 75,0% 25,0% 100,0%
TIpeMajMrHeH: 1 bp| 1 14 15
MaJIUTHEHUIIE3HH % 6,7% 93,3% 100,0%
Ob6muro bp| 19 80 99
% 19,2% 80,8% 100,0%
KnnHHl{HHrpynMopanHuneanBBnaﬂmenH" R — bp| 3 14 17
P % 17,6% 82,4% 100,0%
) bp. 0 1 1
Wndexunosnunesnn % 0.0% 100.0% 100,0%
Jle3un, cBBp3aHU € Bp| 1 11 12
o6mu3abonsaBanus (BKI. % 8,3% 91,7% 100,0%
13n0/138aH ABTOMMYHHHIIPOLIECH) U
e VELscope TpHEMHAMEeINKaMEHTH 1,765 779
TIurMeHTHUIC3UN bp; ! 2 3
% 33,3% 66,7% 100,0%
TIpemanuruenu n bp. 2 7 9
MaJIUTHEHUIIE3UH % 22.2% 77,8% 100,0%
O6mo bp| 7 35 42
% 16,7% 83,3% 100,0%
KinuHUYHHTpYHOpaTHUIIE3HH bp| 3 5 8
Bb3nanuTenHu u peakTHBHUIC3HH
% 37,5% 62,5% 100,0%
bp] 2 3 5
HNHubeximosnunesnn
% 40,0% 60,0% 100,0%
Jle3un, cBBp3aHU € Bp| 4 19 23
3mon3Ban obmm3abonsaBanus (BKIL. % 17.4% 82.6% 100.0%
o o 5170 2070 g 2,332 ,507,
e ViziLite ABTOMMYHHUIIPOLIECH) U
TpHEeMHAMEeINKaMEHTH
Ipemanuraenu u Bp| 1 6 7
MaJIUTHEHHIIE3HH % 14,3% 85,7% 100,0%
O6uo bp| 10 33 43
% 23,3% 76,7% 100,0%

O0cwhxIane:

Cnopes naHHMTE Ha HACTOALIOTO M3CIeABaHE TpsAOBa U3PUYHO fAa ce OTOeneKH, ue OoOIuAT
MPOIIEHT Ha AWAarHOCTUYHM CHBNAJCHUS (BKIIOYBAI BCUYKH OPAIHH JIE3MH) € HAW-BHCOK TIPU
n3non3Banero Ha Vizilite — 33 (76.7%), KoeTo € B IBJIHO HECHOTBETCTBHE C HAIPABEHUTE
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KOHCTaTallM¥ B JPYTW MPOYYBAHMS, OTXBBPJIAIIM IMO-JOOPUTE TUAarHOCTHYHH BBH3MOXKHOCTH Ha
To3u MeTo] B opanHaTa nmaronorus (OhandLaskin, 2007;FarahandMcCullough, 1998;Epstein et al,
2006; Kerretal, 2006;RamandSiar, 2005) (Ta6m.2). C oxomno 10% e mo-HuCHK oOmusT Opol Ha
JUMarHOCTHYHU CHBIAJCHUS TpH m3mon3BaneTo Ha VELscope - 68.6% u mak ¢ OKOJIO TOIKOBA
TPOLICHTA Ca TO-MaJIKO CHBIAJCHUATA, KOTAaTO € M3MON3BaH KiacuyecKuaT mMeton 58.0%. Tosm
TIOJIOKUTENICH PEe3yNTaT 3a JUATHOCTHYHATA €(EKTUBHOCT Ha HOBHUTE METOIM € B IPOTHUBOBEC C
nomydenute paHHd Ha Opyru aBTopu. (FarahandMcCullough, 1998; OhandLaskin, 2007;
RamandSiar, 2005)

[lpu obocoOsiBaHeTO Ha HAOJIIOAAaBAaHWUTE B MPOYYBAHETO HM OpaJHHU JIe3UH Ha 2 OCHOBHH
noArpynu: I Ba - HanpeMaJUTHUHUTE M MaJIMIHUHY Jie3uuu [Ipa — Ha BCUYKM OCTaHaIU CIOpE[
CBHIIOCTaBEHUTE AWArHOCTHYHM MeToau npH I Ba, ce ycraHoBuc 01130 27% M0-BUCOK MPOLEHT Ha
CHBI3JICHHE Ha MPEIBAPUTEIHUTE C MATOXUCTOJOIMYHHM JAWArHO3M, OTKOJKOTO TIPH BCHUYKH
ocTananu coopHo npexacrasenu sesuu (I1-pa rpyna). (Tabn.3)

[Momy4yeHusT pe3ynTaT NpH CHIIOCTABSIHETO HA IMAarHOCTHYHATa epEKTHBHOCT HA TPUTE METOAA €
TpyZaeH 3a oOsicHeHHWe. Haif-BUCOKMAT INMpPOLEHT Ha JHAarHOCTHYHO CHBHAJECHHE CE OTYETE IpU
MIPEMaJMTHEHUTE ¥ MAIUTHEHUTE JIC3UH, KOTaTO JAarHo3aTta € IOCTaBeHa 0 KIACHIECKUs METO]
— 14 (93,3%). (Tabn.4) Criopen HammTe pe3yiTaTy pH n3noasBaneto Ha VELscope B Ta3u rpymna
JIe3WH € Hal-HUCHK TPOIECHTHT Ha NHAarHOCTHYHO chBmaneHue — 7 (77,8%), a mpu Vizilite e 6
(85,7%). Ot Taka oNy4YeHUTE JaHHU B HACTOSIIOTO M3CNIEABAHE HE C€ IMOIKPEISIT KOHCTATA[INTE
na Epstein et al (2006), Kerr etal (2006) u Ha mp. aBTOpH, KOMTO 3akiodaBar, 4e ViziLite
uVELscope MoOXe MOTCHIMAJIHO [da [OMOTHAT IO-€(PEKTHBHO OT KIACHYECKHS METOI IIPH
OTKpUBaHETO Ha opanHu npemanurdenu nesuu (Epstein et al, 2006; Kerr et al, 2006; Kelloff et al,
2007; Laronde et al, 2007; Rosin et al, 2008; 2007; Schwimmer, 1877). Penuua uscinensanus
OTYUTAT HE JOCTATBYHO JOOpaTa CIIOCOOHOCT Ha HOBUTE METO/AM 32 HICHTU(UKALMA Ha
npeManuraeHn umanurHeHu Jsiesmn (OhandLaskin, 2007; Patton et al, 2008). Hacrosmmure
pe3yaTaTu ChBIAJAT C APYTH NMPOYYBaHMs, KOUTO ChoOImaBaTt, ye Vizilite He moMara chbIIECTBEHO
32 TOYHOTO wHAeHTH(UIMpaHe Ha opanHute se3nn (RamandSiar, 2005;FarahandMcCullough,
1998). EmHo oT BeposATHHUTE OOSCHEHWS HAa HANIMTE PE3yATaTH €, Ye B W3CICIBAHETO ITOMAJaT
TBBpJIC OTPaHUYCH OpOW MPEMANTUTHCHH M MAIWTHEHH JIE3UH B TPYIHUTE, TUATHOCTHIUPAHU C
VELscope u Vizilite. Ilpu mnpeManurHeHWTe JIe3WHM TpPH CpaBHsABaHE Ha Opos, a HE Ha
OTHOCHTEITHHUTE IAJIOBE C€ BIDKIA, Y€ NPU €HA WM ABE OT TE3W JIE3UH U NPHU TPHUTE METOIa
JIMIICBA CHBIAJICHNE Ha OKOHYATENHATa JUarHo3a ¢ mpeaBapurenHata. OcTaHaUTe JIe3UH U3BBH
NpPEMaJIUTHEHUTe M MaJUTHEHW TaKuBa Hal-TOYHO ce auarHoctuiupar c¢ ViziLite — 75.0%,
cienann ot VELscope — 66.7 % u Haii-c1abo ce mu(epeHIHpaT, KOraTto Ce¢ pasuura Ha
KJIacHUecKus opaiieH nperien — 53,7%. (Taoi. 4)

Crope/1 HACTOSIIIUTE PE3YJITaTH MPU TUAarHOCTHLMPAHETO Ha BB3MAJIUTEIHH U PEaKTHBHHU JIC3UH C
VELscope ce ycTaHOBM Hai-BHCOK INpPOIEHT Ha cbBHageHus - 14 (82.4%), a Hali-HUCBK €
HPOIEHTHT Ha IMAarHOCTHYHO CHBIIaJICHUE Ha Ta3M IpyIa JIe3ur, Koraro ce usnonsa Vizilite — 5
(62,5%). Tlo-Huckara nuarHocTHYHa e(eKTHBHOCT Ha Vizilite KOHKpPETHO 3a Ta3W KIMHHYHA
rpyma yesun ¢ nokazaHa u oT Farah CS u McCullough MJ (2007) u Ram S uSiar CH (2005)
(RamandSiar, 2005; FarahandMcCullough, 1998) Hamepenara mpoueHTHa pasiMka Ipu jBara
Merona e 6mm3o 20% B momsa Ha muarHoctunupaneTo ¢ VELscope, kaTo cropern HAacTOSIIUTE
nanan VELscope wW3riiekaa Mmo-HAIekKIeH METOA 3a JUATHOCTHIMpPAHEe HA BB3MAIUTCIHH U
peaktuBHU ne3uu oT ViziLite.

VELscope moka3Ba 1 mo-100pH IUATHOCTUYHH CIIOCOOHOCTH MPH IHATHOCTHUIIMPAHETO Ha JIE3HH,
CBBp3aHM ¢ 00moTo 3abomsBaHe W mpueMm Ha MexukameHTH — 11(91.7 %), oTkonkoTo mpH
nuarHoctuipaneto ¢ Vizilite — 19 (82.6 %). [IponeHThT Ha THATHOCTUYHU CHBIAACHUS 32 TE3U
rpyna Jie3un, KOraTto € M3MOJI3BaH KJIACHYEeCKUsl METOJl, € CXOJEH C pe3ysrara, MOoNy4eH IMpu
npernena c VELscope.

TpsioBa nma ce orOenexu, ye MOBEYETO JIMTEPATYPHHM JAHHHM IO TeMaTra ce OTHACAT 3a: Io-
€(QEeKTHBHOTO OTKpHBAaHE Ha OKYJITHH OpAIHM JIE3UH; 3a IO-TOYHOTO JIOKAIM3HpAaHE M Ha
KpaullaTa Ha JIe3UsiTa C LieJl IbJIHATa HEeKCLM3Ks; 3a OIpeiesisiHe Ha Hal-TIOAXOJIINTE MecTa 3a
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Onoricupane, a He TOJKOBA 3a eK3akTHOTO M nuarHoctunupane (KoisandTruelove, 2006; Laronde
et al, 2007; Paulis, 2009; Poh et al, 2007)

H3Boau:

1. Korato ce HabnrojaBar oOWIO BCHYKM OpalHU JIE3MW HAai-1o0para JHarHoCTHYHA
e(peKTUBHOCT Ce MOCTHIHA TpH mpuiaradeto Ha Vizilite - 76.7%, cnensano ot VELscope —
68.6% 1 Ha MOCTeTHO MSICTO € KIacHuecKusIT Metoa — 58.0%.

2. OO0mio 3a Bcuuky ne3uu (03 ma ce B3eMa II0J BHUMAHUE JHATHOCTHYHUS MOJXOJ) C
OTYHTA 3HAYUTETHO IO-TOJIIMO IMATHOCTUYHO CHBIAJCHHUE MPU NMPEMAIUTHCHUTE W MAJUTHEHU
JIe3UH, OTKOJKOTO IPU BCHYKH OCTaHAIW JPYTH OPATHH JIE3UH, KOETO TOBOPU 3a BHCOK, HO
Crer(UIHO HACOYEH U BHCOKO PUCKOBO OPHEHTHPAH MPO(ECHOHATI3HM Ha JCHTATHATE JICKapH.
3. [Ipn mpeManurHeHUTE ¥ MAJWUTHCHH JIE3MH HAW-BHCOKA IMATHOCTHYHA €(DEKTHBHOCT Ce
MOCTHUTHA KOTraTo ce M3MmoJi3Ba Kiacuyeckus metox — 93.3%, cnensan ot ViziLite — 85.7% u Ha
kpast ot VELscope — 77.8%. Ilpu Bcuuku ocTaHamy Je3UH AUATHOCTUYHNTE CHBIAJCHUS ca Hal-
Bucoku npu ViziLite — 75.0%, cnensaru ot VELscope — 66.7% 1 knacmaeckus Meton — 53.7%.

4, Ipu nBeTe Hal-roleMu IPYIH OPAJTHH JIC3UHU: IBPBUTE — CBBP3aHH C 00110 3200 IIBaHe U
IpUeM Ha MEITUKaMEHTH U BTOPUTE — BB3MAIUTEIIHN U PeakTHBHU 3abonaBanus, VELscope mokaza
3HAYUTENTHO I10-100pa AUarHocTuuHa epeKTUBHOCT OT ViziLite.

5. Haii-Bucoka amarHocTH4Ha e(EeKTHBHOCT 3a OpajHUTE JIE3MH C€ JEMOHCTPHpa IpH
u3non3Banero Ha Vizilite, ciensano oTrVELscope u KIacH4ecKus METOJ, HO 3a HSKOW OTACITHH
rpynu ne3uun VELscope nocrura 1no-100py 1MarHOCTUYHU pe3yJITaTy.
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PABITPOCTPAHEHUE U CTPYKTYPHO PASIIPEAEJIEHUE HA
JIMTABUYHUTE JE3UU CPEA ITAIHIMEHTUTE HA OTAEJ OPAJTHA
IMATOJIOI'USA 3A ITIEPUOJA 2013-2016 T'O/.

Huxkonaii Hukouos, Enka Ilonosa, I'eopru Tomo, Hukosna CrameHnon

Karenpa IlapononTosiorusi u 30J1, ®AM-ILiosaus, MY-Il1oBaus

Nikolai Nikolov, Elka Popova, Georgi Tomov, Nikola Stamenov
Department of Periodontology and oral diseases, Faculty of dental
medicine, Medical University-Plovdiv

Abstract: Objective: To identify (through retrospective study) the localization and
structural distribution of mucosal lesions among the patients of the Oral Pathology
Department for the period 2013-2016. Material and Methods: Retrospective studies (from
01.10.2013 to 31.07.2016) were carried out through a documentary method of the structural
distribution and the frequency of oral lesions among the patients (1612 patients) of the Oral
Pathology Department of Dental Medicine, Plovdiv University. Histological preparations
were observed in the Department of Pathological Anatomy, Faculty of Medicine, Medical
University of Plovdiv and Medical-Diagnostic Laboratory, Center of Traumatology, Plovdiv.
The frequency, structural distribution and localization of the individual types of oral lesions
(232 lesions, with 184 were histologically analysed) were analysed. Results: Distribution
Frequency: Lichen planus - 61 (33.2%), traumatic fibroma - 34 (18.7%) and leukoplakia - 23
(12.5%), Granuloma piogenica — 19and papilloma - 9 (4.9%). Most of the premalignant and
malignant are located on the buccal mucosa - 8 (47.1%), and 2 (11.8%) of these lesions are
found on the floor of the oral cavity and the coma. The observed pigment lesions were
located on the buccal, with one on the palate, gingiva and the floor of the oral cavity. Lesions
associated with common ailments and drug intake are most commonly found on the buccal -
15 (41.7%), gingiva - 5 (13.9%), 3 (8.3%) on the oral cavity and lingual + buccal and lower
jaw are 2 (5.6%). Inflammatory lesions are mainly located on the palate and the tongue - 2
(33.3%), and 1 buccal and gingival. The most frequent localization of the inflammatory and
reactive lesions is on the gingiva - 11 (32.4%), buccal - 7 (20.6%) and the tongue - 6 (17.6%).
Conclusion: According to our data, there is an alarming tendency among the diagnosed oral
lesions to be found among younger Bulgarians. Some precanceroses, such as lichen planus
(bullous erosive form), are found only in women, this has not been found by other authors. It
is proven that premalignant and malignant lesions affect younger women.

Key words: oral lesions, distribution of oral lesions, localization of oral lesions, premalignant
and malignant.

BobBenenne: B MeauumHCKara uTepaTypa € OTAECIEHO CHINECTBEHO BHHMAaHHE Ha
MPEKAHIIEPO3UTE B YCTHATA KYXHHA KATO BUCOKO PUCKOBH CHCTOSHMS, BOJEIIM 10 PA3BUTHETO HA
kapuuaoM. (Ikonopisov, 1974; Ikonopisov et al, 1983; Karaboycheva and Velikova, 1982;
Ugrinov and Papazyan, 1989; Galo and Di Maio, 2003; Merchaut et al, 2000; Montazeri et al,
2003; Partridge et al, 2000; Prout et al, 1997). Peauiia uscinenBaHus yCTaHOBSBAT, Y€ OPATHHST
KapIMHOM HpeJICTaBisiBa oT 3 10 5% OT BCHYKH 37I0KauecTBeHH HOBooOpa3ysanus (De Boer et al,
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1999; Hammerlid et al, 1997; Levi et al, 1998; Lebeau et al, 2000; Moore et al, 2000; Wilson et al,
1998).

PasnpocTpaneHreTo Ha OpaHHs KapLUHOM CE OIPEAEIIs OT KOMITHIIALMATA, ChIIbpKaIla
MHOXECTBO 6I/IOJ'[OFI/I‘IHI/I COIMaTHO-UKOHOMHUYCCKH, FeOFpa(i)CKO-KJ'[I/IMaTI/I‘IHI/I, CTHHUYCCKU,
npogecronanHo-ourosu u ap. daxropu (Ikonopisov et al, 1983). Te3u pakropu morar na GbaaT
pasnpeneseH Ha HAKOJKO KaTeropuH — COLMaiHu (paKTOpH, BKIOYBAIIM YyHOTpedaTa Ha TIOTIOH
u ankoxoi (Atanasov, 1974; Danilevskii and Urbanovich, 1979; Molvihill, 1997; Moore et al,
1996; Rajkumar et al, 2003; Zitton et al, 1999); noma ycraa xurnena (Myers and Hankey, 1980);
orpaHMYeHaTa KOHCyMalus Ha rurogoBe U 3eneHdaynn (Hammerlid et al, 1999; Montazeri et al,
2003; Svistun et al, 2004; Cann et al, 1985; Huber et al, 2004; Warnakulasuriya et al, 2008);
HHCKOTO 00pa3oBaHWe; YIpPaXKHIBAaHETO HAa HHUCKOKBaIH(UIHpaHa paboTa ¥ omperereHa
eTHMUecka npuHamexHocT (Chernozemski and Mushmov, 1991; Kreidler et al, 1993; Partridge et
al, 2000). Cnenamure GakTOpu, KOUTO Ca aCOMUMPAHHU ¢ OPATHUTE MPEKAHICPO3U M KAPLIUHOMH,
BKJIIOYBAT JACHTAIHUTE (hAKTOPH — TPABMHU OT JIOILIO HAMPABEHHU IIPOTE3H, TOJIeMH 3b0HU JAe(eKTH,
nepcucrupanu koperu u ap. (Lebeau et al, 2000; Myers and Hankey, 1980; Talmi et al, 2002;
Talmi, 2002; Talmi et al, 2000). bronornunuTe (akTopu BKIOYBAT mamnwioma BUpYyc, Epstein-
Barr Bupyc, xepniec Bupyc, cuduiuc u apyru (De Boer et al, 1999; Ritchie et al, 2003; Ruggeri et
al, 2005; WHO, 2004; WHO, 1997). T Rajkumar et al (2003) ycTaHOBSBAT HETaTUBHOTO BIIUSIHUC
Ha TEJIECHOTO TErj0, MHM)EKIUNUTE U BHUIA HA NPAKTHUKYBAHUS CEKC BHPXY PA3BUTHETO HA OPATHUS
kapruHoM (Rajkumar et al, 2003).

Hen:la ce ycraHoBM (4Ype3 pETPOCIEKTUBHO IPOYYBAaHE) PpasNpOCTPAHEHHETO H
CTPYKTYpPHOTO pasmpe/eiieHue Ha JHMIaBUYHUTE JIE3UM Cpel manuentute Ha otaen OpainHa
narojorus 3a nepuoga 2013-2016 rog.

Marepuas 1 METOAH

3a nmeproaa ot 01.10.2013 r. mo 31.07.2016 r. ce U3BBPIIN PETPOCIIEKTUBHO MPOYIBAHE Upe3
JIOKYMEHTAJIeH METOJ] Ha CTPYKTYPHOTO pas3lpeielieHHe M YecTOTaTa Ha OPAIHHTE JIE3UU Cpell
naienture (1612 naumentn) Ha otaen OpanHa natonorus, dakynrer no [enranxna MeaunuHa,
MY TIInoBmuB. XHCTOJOTMYHMTE Mpernapartd ce HaOmopaBaT B Karteapa 1o [laronormdna
anatomus, Memuuuncku akynrer, MY IlnoauB u Meauko-nuarHoctuuna jadbopaTtopus,
CMJJI Tpumen, rp. [lnoBaus.

KnnunuHata nuarHosza e ycTaHOBEHa B pe3yJTaT 3aBUCHMOCTHTE MEXIY ETHOJIOTHYHHTE
(akTopu M CHOTBETHATAa KIMHWUYHA HAXOJKa, Ype3 IAaTesIHO M3CJIE/BAaHE Ha yCTHATa JIMTaBHIA U
KiacupupaHe Ha yBPEKIAHUATA CIOPE/ YKA3aHHATA 33 CMUICMHOJIOTHYHA JUACHOCTHUKA HA
3abonsBaHUATA Ha opanHata jurasuna Ha C30 (Gonzalez et al, 1995)

AHanu3upaxa ce YecToTaTa, CTPYKTYPHOTO paslpefeieHue M JOKAIM3AlMS HA OTACITHHUTE
BUJIOBE OpaiHu Jie3un (232 ne3nn, kato 184e HampaBeHO XMCTOJIOTHYHO H3CIIEBAHE), KaTO TOBa
Oellie HAMPaBEHO KaKTO 32 BCSAKA OTAEIHA HO30JI00TMYHA €MHMUIIA, TaKa U [IPU TPYIHPAHETO UM B
5 Tpyn® Mo KIMHUYHU XapaKTEPUCTUKH: 1) BB3MANMTEIHH W PEAKTHBHH JI€3WH; 2)MH(EKIHNO3HH
Je3un; 3) Je3ur CBbP3aHH COOIIM 3a00JIsIBaHMUsI U IPUEM Ha MeJMKaMEHTH; 4) MUTMEHTHH JIE3UHU U
5) mpeMaJIMrHeH! ¥ MaJIUTHEHH JIC3UH.

Craructuyecka oopadorka Ha ganuute: Pesynrarute ca o0paboTeHU ChC CTATUCTHYECKH
naker SPSS. Ver. 19. u ca cratuctuueckn 3Hauumu npu HuBo 0=0,05. V3nomsBanu ca
JIECKPHMIITUBEH aHAIU3 3a ONHCAHME Ha CTPYKTypaTa Ha Ipolecd W sBienus u X anamus (Chi-
squaered test) — 3a ycTaHOBSIBaHE Ha 3aBUCHMOCTH MEKTy KAYeCTBEHU IPOMEHITHBH.

Pesyaratu
B meprnona Ha mpoyuBaHeTo ce BKmouBaT 1612 mammeHTa, kKaTto ce ycraHoBsiBaT 232
(14,39%) opanHu ne3uu.
HaHI/IeHTI/ITe, Ha KOUTO HE Ca MNPUIIOKECHU HOBUTC HCHMHBAZUBHU MCTOJU 3a H3CJICABAHC
Ha OpaJIHUTE JIe3WH, T.€. W3MON3BAaH € CTaHAAPTHUAT KIACHYECKH METOJ Ha OpalieH Oriie] M
TaJmanys Ha JIS3HHUTE, CIy)KaT 3a KoHTposiHa rpyna — 138 (59.5%) cmydas.
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Cpennata BB3pacT Ha m3caensanute e 50,26+16,07 roxa. (ot 1 . — 86 r.) AHanm3upa ce
CTPYKTYPHOTO pa3mpe/esieHHe Ha perucTprupanuTe 232 TUuraBuuHy Je3un, KaTo oT Tiax 60 (25,9%)
ca Ha MBXKe — (cpenHa Bb3pacT - 45,28+17,039r.), a 172 (74,1%) ca xeHH Ha cpelHa BB3pacT -
52,01415,383r.)KenuTe ca ¢ 6,72 roji. mo-Bb3pacTHH OT MBKETE, KATO HAMEPEHOTO Pa3INIUe BHB
BB3pAcTTa € CTaTUCTHUEeCKU 3HaunMo (u=2,831, p=0,005)

CTpyKTypHOTO  pasmpejielnieHue Ha OKOHYATEITHUTE JIMarHo3H, criopen
MAaTOXUCTOJIOTMYHHUTE PE3yNITaTH € IpejacraBeHo B Talin. 1, KaTo XMCTONOIMYHO H3CIE/BaHE €
HampaBeHo Ha 184 mammenTa. Cropen Taka ycTaHOBeHara yecToTa Ha siesunte - Lichen planus
(perukynapna ¢opma) — 61 (33,2%), TpaBmaruuen ¢pudpom — 34 (18,7%) n neBkomitakus - 23
(12,5%). Ha IV-10o Msicto e Granuloma piogenica — 19 (10.3 %) u Ha V-Ta mo3unus e manuioma —
9 (4.9 %). Lichen planus (0ymo3Ho-epo3mBHa ¢opma) ce cpema mpu 5 (2,7%) oT ne3uure,
CKaMO3HHS KIECThUCH KapuuHOM ¢ ycrtaHoBeH mpu 3 (1,6%) — Ha eOWHUAT MAIWeHT He €
HalpaBeHa XHUCTOJNOTMYHA MAWArHo3a, MOpaJd YCTAHOBEHHS BEYe YCTAHOBEH KAapLHUHOM U
HalpeaHaIUs My CTaJuH.

Ta6u. 1/leTaiiiHOTO pa3npee/ieHe HA OPAJHUTE JIe3HU CTIOpe/
NATOXMCTOJOTMYHA IMATHO3a.

% 0e3 % camo ¢ YecroTa Ha
XHUCTOJ. [XMCTONOTHYHH| pPa3sIpOCTPaHCHHE
Bpoil |u3cnenBane| nuarHosu (n=1612)
TpaBmaruuen Gpudpom 34 14,7 18,5 2,11
TpaBmaruuHa s3Ba 1 0,4 0,5
Epulis fissuratum 3 1,3 1,6
Granuloma piogenica 19 8,2 10,3 1,18
Ranula 2 0,9 1,1
Gingivitis hyperplastica 6 2,6 3,3 0,37
Myxorerne 3 1,3 1,6
[NceBnoMeMOpaHO3Ha KaHANI032 1 0,4 0,5
AdTO03HU ynuepanuu 1 0,4 0,5
[Tammmom 9 3,9 49 0,56
JIuxeHONIHY JTEKAPCTBEHU PEaKIUU 1 0,4 0,5
HudennnuaoBa THHTMBaHA XHUIIEPILIA3HUS 1 0,4 0,5
Lichen planus (petukymnapHa ¢popma) 61 26,3 33,2 3,78
Pemphigoid 4 1,7 2,2
AmanraMeHa TaTynpoBKa 2 0,9 L1
Menano3sa 3 1,3 1,6
XeMaHTHOM 1 0,4 0,5
Heayc 1 0,4 0,5
Lichen planus (6yno3Ho-epo3uBHa hopma) 5 2,2 2,7 0,31
JleBKomIakus 23 9,9 12,5 1,43
Cornu cutaneum 1 0,4 0,5
CKBaMO3€H KJIETh4YeH KaplHHOM 2 0,9 1,1 0,12
006110 184 79,3 100,0
HsMa XHUCTOIOrHYHO U3CIICABAHE 48 20,7
O6m10 232 100,0

B Ttabm. 2 e mpeacTaBeHO CTPYKTYpHOTO paslpenieliecHHe Ha JIE3WUTe, Karo Te ca
TPYNUpaHd B MeT KIMHUYHU KaTerOpHH 10 TpPymH, B 3aBUCUMOCT OT JaHHHTE OT
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naroxuctonormyaata gumarHoza (IIX]I). Haii-romsM mnpomeHT OT aHAIM3UPAHWTE JIE3UU
MPE/ICTaBIABAT BB3MATUTEIHUTE U peakTUBHHU jJe3uu 68 (37,0%), crnenBaHU OT J€3UUTE CBBP3aHH
¢ 001M 3a00JsiBaHKs ¥ TpUEM Ha MeaukaMmeHTH 67 (36,4%), Ha TPETO MACTO ca MPEMAUTHEHU
ManuraeHs e3ud - 31 (16,8%) u Hail-paaKo ce cpermaT MUTMEHTHUTE JIE3HH.

Taoa 2. PaznpenesieHre HA OpPaJIHUTE JIe3UU CIIOPe]
NATOXHCTOJOTHYHUTE AMATHO3HM N0 KIMHUYHH IPYIH

Bpoii | Ilponentu

Br3nanutenHu 1 peakTUBHU JI€3UH 68 37,0
Wudexnnosuu ge3nn 11 6,0
Jlesun, cBbp3aHu ¢ 00IIH 320011BaHUS (BKJI. aBTOUMYHHH TIPOIIECH) U IIPUEM Ha 67 36,4
MEeIUKAMEHTH
[TUrMeHTHH Ne31H 7 3,8
IIpemanuraeHn 1 MaJUTHEHH JI€3UH 31 16,8
O6mo 184 100,0
He e HanpaBeHO MaTOXKUCTONIOTUYHO H3CIIEIBAHE 48

|06H10 232

C uen nmpakTU4HO KIMHUYHO MPEACTABSIHE HAa JaHHUTE 3a ICHTAIHHUTE Jiekapu B Tabun. 3 e
JaJICHO DA3MpPE/ICICHUeT0 Ha JIG3WHTE CHOpel OpanHata WM Jiokamusaius. Haii-MHOro ot
NpeMaIMTHEHUTE U MAJIMTHEHU JIe3uH ca ¢ OykanHa jsokanuzauus — 8 (47,1%), mo 2 (11,8%) ot
Te3W JIe3WH Ce HAMHUpaT Ha I0Ja Ha YCTHAarta KyXMHA M Ha Komucypara. HaGmromaBanute
MUTMCHTHHU JIE3UN Ca PA3IIOJIOKEHU 6yKa.]'lHO, KaToO uMa U I10 €1Ha Ha: HC6HG, THUHI'MBa U Ha 110J1a
Ha yCcTHata KyxuHa. JleauuTe cBBp3aHu ¢ OOLIM 3a00NABaHUS M MPUEM HA MEAMKAMEHTH Hai-
4ecTo ce pasmoniarat OykamHo — 15 (41,7%), ruaruBanso — 5 (13,9%), mo 3 (8,3%) Ha moja Ha
yCTHaTa KyXWHa W JIMHTBaIHO + OyKanHO M Ha nonHata vemoct ca 2 (5,6%). Uadekuunosnure
JIE3WH ca Pa3IoNIOKEHH OCHOBHO Ha HeOrero W Ha esuka — mo 2 (33,3%), u mo 1 OykamHO M
ruHruBanHo. Haif-uectara nokanu3anus Ha Bh3MATUTEITHUTE U PEAKTHBHH JIE3UU € Ha THHTUBATA —
11 (32,4%), oykanuo — 7 (20,6%) u Ha e3uxa — 6 (17,6%).
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Taox. 3 PasnpenesieHne Ha OpaTHUTE JIE3HH CIOPe/] JIOKAJIU3AIUATA B YCTHATA KYXHHA

[1aTOXHCTOJIOTHUHH JHATHO3H 110 KIMHHHH TPYITH OPAJIHH JIe3HH
Jlesun, cebpsany ¢ oOu
Bosnammrennu u | Mudexunosn | 3aGonsasanus (Bkn. apronmynnn | [urmentnu | Ilpemanuraens u Obwo
PeaKTHBHH JIC3HH o IIe3HH TPOLEcH) U IIPHEM Ha nesnn MaTHTHEHH JIe3HH
ME/IMKaMEeHTH
JTokasu3anust 1o- Bp. 6 2 1 0 0 9
001 Eam % Jlokanusaims mo-o61ma 66,7% 22,2% 11,1% 0,0% 0,0% 100,0%
% ITaTOXHCTONOTHYHH IHATHO3H MO 17,6% 33,3% 2,8% 0,0% 0,0% 9.,2%
rpynH
Bp. 0 0 1 0 0 1
I % Jlokamusanus mo-o6ma 0,0% 0,0% 100,0% 0,0% 0,0% 100,0%
OpHA yCTHA
% ITaTOXHCTONOTHYHH IHATHO3H MO 0,0% 0,0% 2,8% 0,0% 0,0% 1,0%
rpynH
Bp. 3 0 1 0 0 4
% Jlokanusauus no-obua 75,0% 0,0% 25,0% 0,0% 0,0% 100,0%
Jlonna yotna
% ITaTOXHCTONOTHYHH IHATHO3H MO 8.8% 0,0% 2,8% 0,0% 0,0% 4.1%
rpynH
Bp. 1 2 0 1 4
Hebue % Jlokanusauus no-odua 25,0% 50,0% 0,0% 25,0% 100,0%
% I1aTOXUCTOIOTHYHH JHATHO3H 110 2,9% 33,3% 0,0% 20,0% 4.1%
rpynu
Bp. 7 1 15 2 8 33
% Jlokanusauus no-odua 21,2% 3,0% 45,5% 6,1% 242% 100,0%
Byxamo
% T1aTOXHCTONOTHYHH AHATHO3H 110 20,6% 16,7% 41,7% 40,0% 47,1% 33,7%
rpynu
Bp. 11 1 5 1 1 19
% Jlokanusauus no-odua 57.9% 5,3% 26,3% 5,3% 5,3% 100,0%
TunruBanHo
% T1aTOXHCTONOTHYHM AHATHO3H 110 32,4% 16,7% 13,9% 20,0% 5,.9% 19.4%
rpynu
Bp. 1 0 3 1 2 7
Mon - yctha % Jlokanusauus no-obua 14,3% 0% 42,9% 14,3% 28,6% 100,0%
fyxima % T1aTOXHCTOIOTHUHH WATHO3H 110 2,9% 0% 8,3% 20,0% 11,8% 7,1%
rpynu
Bp. 3 0 0 0 2 5
. % Jlokanusauus no-odua 60,0% 0,0% 0,0% 0,0% 40,0% 100,0%
Verna komucypa
% I1aTOXHCTONOTHYHM AHATHO3H 110 8,8% 0,0% 0,0% 0,0% 11,8% 5,1%
rpynu
Bp. 0 0 2 0 1 3
Bykanno/runrusan % Jlokanusauus no-ooma 0,0% 0,0% 66,7% 0,0% 33.3% 100,0%
Ho % I1aTOXHCTONOTHYHM AHATHO3H 110 0,0% 0,0% 5,6% 0,0% 5,.9% 3,1%
rpynu
Bp. 1 0 1 0 0 2
% Jlokanusauus no-odua 50,0% 0,0% 50,0% 0,0% 0,0% 100,0%
Hnrepaentano
% ITaTOXMCTONOrHYHU ANATHO3H 10 2,9% 0,0% 2,8% 0,0% 0,0% 2,0%
rpynu
Bp. 0 0 0 0 1 1
% Jlokanusauus no-odua 0,0% 0,0% 0,0% 0,0% 100,0% 100,0%
Exkcrpaopanno
% ITaTOXMCTONOrHYHU AMATHO3H 10 0,0% 0,0% 0,0% 0,0% 5,9% 1,0%
rpynu
Bp. 0 0 3 0 0 3
% Jlokanusauus no-odua 0,0% 0,0% 100,0% 0,0% 0,0% 100,0%
Bykanno/esuk
% ITaTOXMCTONOrHYHU ANATHO3H 1O 0,0% 0,0% 8,3% 0,0% 0,0% 3,1%
rpynu
Bp. 1 0 1 0 1 3
- % Jloxkanusauus no-o6ma 33,3% 0,0% 33.3% 0,0% 33,3% 100,0%
Bectubynym
% ITaTOXMCTONOrHYHU ANATHO3H 1O 2,9% 0,0% 2,8% 0,0% 5,9% 3,1%
rpynu
Bp. 0 0 1 0 1
% Jloxkanusauus no-o6ma 0,0% 0,0% 100,0% 0,0% 100,0%
Esux/nonsa ycrha
% ITaTOXMCTONOrHYHU AMATHO3H 1O 0,0% 0,0% 2,8% 0,0% 1,0%
rpynu
Bp. 0 0 2 0 1 3
Jlonna gemoct
% Jloxkanusauus no-o6ma 0,0% 0,0% 66,7% 0,0% 33,3% 100,0%
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rpynn

% I1aTOXMCTONOrHYHH MATHO3H 110 0,0% 0,0%

5,6%

0,0%

5,9% 3,1%

Bp.

(O6u10

rpymi

% Jlokanusawys mo-odma

% T1aTOXUCTONIOrHYHH JHATHO3H 110 100,0% 100,0%

34 6
34.7% 6,1%

36
36,7%
100,0%

5
5,1%
100,0%

17 98

17,3% 100,0%
100,0% 100,0%

B Tabn.4 e mpeactaBeH MPOLEHTHT HA pas3lpeiieiCHHE CaMO Ha MPEMAJMTHCHHUTE U
MajJurHeHu Jiesuu. CropeJ MaTOXHCTOJIOTMYHATAa JUarHo3a eamHusi ciydaid Ha Lichen planus
(6yno3Ho-epo3uBHa popma) ce Hamupa Ha BecTHOyIyM, a Cornu cutaneum e pa3noyioKeH eKCTpa-
opainHo. J[Bara ciyyast CKBaMO3€H KJIEThUYEH KapIMoM Ca YCTaHOBEHM I'MHTMBAJIHO M Ha JIOJIHATa
yemocT. Ot Benuku JeBkorutakuu (13 Ha Opoit) 9 (69.2%) ce cpemar O6ykanHo u mo 2 (15,4%) na
0712 Ha YCTHATa KyXWHa M HA KOMHUCYpaTa.

Ta6a. 4/loxkanu3anus Ha OpaJTHUTE MPEMAJUTHEHUTE U MAJMTHEHN JIe3UH

HOKaHHSaHHH 1'[0—06].[18_ Lichen planus (6yno3Ho-epo3uBHa Gopma) 06110
Bectubymnym Bpoii 1 1
% 100,0% 100,0%
O6m10 Bpoit N=1 1
% 100,0% 100,0%
JleBKommakust
bykaiHo Bpoit 9 9
% 69,2% 100,0%
[Tox - ycTHa Bpoii 2 2
fxcyxuna % 15,4% 100,0%
VcrHa kKOMECcypa  bpo#t 2 2
% 15,4% 100,0%
Bpoit N=13 13
|06mo % 100,0% 100,0%
Cornu cutaneum
Excrpaopannobpoit 1 1
% 100,0% 100,0%
06110 Bpoii N=1 1
% 100,0% 100,0%
CKBaMO3CH KICTHYCH KapIIMHOM
['mHruBanHO bpoii 1 1
% 50,0% 100,0%)
/lonHa yentoct Bpoit 1 1
% 50,0% 100,0%
0610 bpoit N=2 2
% 100,0% 100,0%
O0cbxIaHe

yTB'Lp}IeHO €, 4€ B OpajiHaTa IaTOJOIuA MNPEMAIUTHCHUTE W MAJIMTHCHUJIC3UM Ha
opajiHaTa JiMraBuia C€ CpelaT 3HAYWUTCIHO IO-pAJAKO B CpPAaBHCHUEC C OCTAHAJIUTE BUOBE!:
BB3NAJIUTCIIHUTEC W PCAKTUBHU, I/IH(I)eKI_II/IO?,HI/ITe, NATMCHTHUTE W JIE3UHM CBBP3aHU C 06IIII/I
3a00JIIBAaHUSN MpueM Ha MCIANKAMCHTU. Ho B Hamero H3CJICABAHE TC BCYUC 3a€MaT TPETa NO3ULUA

148



TI0 YECTOTA CIIE/l BE3MANUTEIHITE U PEAaKTUBHU JIC3UU H JIC3UUTE CBBP3aHU C 00IIH 3200 IBaHUS 1
pUEeM Ha MEIUKAMEHTH.

B nacrosmero npoy4saHe cpenHarta Bh3pacTHa usciensanure e 50,26 £16,07 rox. kato
JKCHUTE C OpaJHH JIe3nd ca ¢ ONU30 7 ToJ. MO-BB3PACTHH OT MBXETe. Pesynrature oT
m3cnenBanusata Ha Gonzalez, L et al (1995) mocouBar 3HaYWTENTHO IO-KBCHA BB3PACT HA
npeBanupaneTo Ha opamaute Je3mu (60-74 rox.) (Gonzalezet al, 1995). Ot mpyra crpana
Mosqueda, A et al (1998) pasmmpsiBaT Bb3pacToBaTa rpaHuia MKy S5S6 u 86 roi. B TAXHOTO
U3ciIeBaHe, KOETO Ol MoBeYe ce pa3ianyaBa oT Hamure qaHauTe (Mosqueda et al, 1998).

B Hacrosiiero uscnenBaHe yecToTaTa Ha pasnpocTpaHeHue Ha yesuute € 14,4% cpen
HaOmonaBaHaTa m3Bagka oT 1612 marmenta. ToBa e mMo-HUCHK pe3yiTaT B CpaBHEHHE C JAHHHUTE
Ha Gonzalez, L et al (1995)3a Mekcuko, KaTo aBTOpUTE WHPOPMHPAT 332 PA3NPOCTPAHCHUE HA
opanuuTte nesuute ot 23,2%(Gonzalezet al, 1995). Jlanau ot Mcnanus cho0IIaBat 3a 4ecToTa Ha
OpalHUTE JIE3UM CpeJl Bb3pacTHUTE MarueHTH B pamkute Ha 39% (Axeix, and Hedin, 1982).
[Tono6Hu pe3ynTaTu ca TOKIAaJBAaHU M B APYTH M3CIeOBaHUA. Paznukure B pe3ynTaTUTe MOTaT J1a
ce OOSICHAT ¢ M3IMOJI3BAHETO HA PA3IMYHU METOMAHW 3a u3cieaBane (Azmanowa, 1987; Bolyarova-
Konova, 2005; Kavlakov, 1981; Panaiotov, 1990; Popova 2001; Nevalainen et al, 1997; Vigild,
1987). NHTepecHo € ma ce oTOENEXH, Y€ B IMOBEUETO MPOYYBAHUS MpPeoOIagaBalinuTe JIC3HH ca
CBBP3aHU OCHOBHO C aIaNTHBHU IIPOMEHH Ha JIMTABUIATa, TPUIVHEHN OT MEXaHHYHNA U XUMUIHU
(akTopu, OT KOUTO NpeodiIaaaBar HeaoOpe aJanTUpaHy MPOTE3W U MHTEH3MBHATA yroTpeOaTa Ha
TIOTIOH.

Cnopen maroxucrosnoruynure pesynratd Lichen planus (perukynapha ¢opma) — 61
(33,2%), tpaBmarmuen ¢uopom — 34 (18,7%) m neskommakumsa - 23 (12,5%) ca Haii-gecto
cpemanuTe opanHu Jiesud. Lichen planus (Oymo3Ho-epos3uBHa popma) e ycranoseH npu 5 (2,7%)
nanuenTa. EnunctBenata nesust Cornu cutaneum Oelie MOTBBPAEHA € MATOXUCTOJIOTMYHOTO
uscnenBane. [IpeaBapuTeTHUTE MUATHO3M Ha 3 CIydas ChC CKBAMO3EH KICTHUCH KapIIMHOM Ce
notespauxa. Criopen 1. Atanacos (2011): ,,meBkorutakusTa ce cpema npu npuoamsuTenHo 1% or
HHIUBHINTE (B HAIIETO M3cleaBaHe yecToTara i e 1,43%) u ce HabIr0aBa mMo-4ecTo Mpu MBKETe,
OTKOJIKOTO TIPU >XEHHUTE, KaTo ChOoTHommeHHeTo e 2:1° (Atanasov, 2011), HO cmopen HammTe
pe3yNITaTH CHOTHONICHUETO Ha Pa3MpPOCTPAHCHHETO MEXKIY IOJIOBETE ¢ 00PaTHO — MBIKE:KCHH €
1:2 (mexete — 7 (30,4%); xenure — 16 (69,6%).

Cropen Hskon aBTOpH (prubpoma ce cpemta pu 1,2% OT BB3pacTHUTE, KaTO HAall-4eCcTo ce
JoKaju3upa OyKaJHO, Ha YCTHH, €3HK, II0Jla Ha YCTHATa KyXWHa, TMHIMBAaTa U TBHPAOTO HeOle
(Atanasov, 2011; Dimitrov et al, 1991), a HacTosIUTE DaHHH COYAT, Y€ YECTOTA My Ha
pasnpoctpanenue € 2,11%.

C Haii-BHCOK MPOIIEHT B HAIIETO MPOYYBAHE Ca BH3MANUTEIHATE H PEAKTHBHH JIe3UH - 68
(37%), cnemBaHU OT JIC3MUTE CBBP3aHU C OOIIM 3a00JIABAHUS U MPUEM HA MEIUKAMEHTH - 67
(36,4%). Tperute 1o yecToTa JE3UH, CIIOPE] IOJIYYCHUTE HHU PE3YJTaTH, Ca NPEMAJIUTHEHUTE U
Mamuraenure nesnn — 31 (16,8%). ToBa e equH 3HAYUTENCH MPOLCHT OT BCUYKU HAOIIOIaBaHU
HO300JIOTHYHY €JMHUIM W Ha ()OHA HA CPABHHUTEIHO MJiagara Bw3pacT (54,81+15,72 ron.) Ha
MAIUEHTUTE C TE3H JIe3un (Hal-MIaJuAT MalyeHT € Ha 23 ToJ.) U3BEeX/a NPEMATUTHEHUTE JIE3UU
Karo mpoOiieM, M3UCKBAll CIHEUIHO aKIEHTHPaHe Ha BHHMAHUETO Ha MEIMIMHCKATa Hay4Ha
obmuoct. Haii-mmamu ca manuenTute (cpeara Bb3pact 47,64+11,19 ron.) ¢ nHGEKIMO3HA JIe3UU U
¢ murMeHTHU — 48,43+24,12 ro.

CpenHara Bb3pacT Ha XKEHUTE C MPEMAJMTHEHH W MaJMTHEHW Jie3uu € 54,41rof., a Ha
MBXKETE ChC ChIIUTE Jie3uu € 55,78rox., koero, Ha (oHa Ha OnM30 7 TOAMIIHATA BH3PACTOBA
pas3iiuKa MEKIY KEHUTE U MBXKETE B H3CIICABAHETO HHU, MIOKA3Ba €THO KATCTOPUYHO TOAMIIA/ISIBAHE
Ha TO3H 3/IpaBeH NPOOIIeM TIPH KEHHTE.

Haii-yecto HaOmogaBaHnTe JOKAIM3AIMA HA MPEMAJMTHEHUTE JIE3UH ca: OykamHa — 8
(47,1%) u moa Ha yCcTHaTa KyXvMHa U Ha komucypata no 2 — 11,8%. Jlpyrure oTueTeHu Mecta B
yCTHaTa KyXHMHa C Te3W JIE3MM ca Ha T'MHTUBA, €KCTpa OpaJHO M Ha JoJHATa uemtocT. Jlesuure
CBBP3aHU ¢ 001IM 3a00IBAHNUS U TIPHEM HAa MEIWKAMEHTH ca ¢ Haif-decTa OyKajHa JIOKaIH3aIuns -
15 (41,7%), ruaruBamao — 5 (13,9%) u Ha moma Ha ycTHAaTa KyXWHa W Ha JOJIHATA YEIOCT.
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[TurMeHTHUTE JIE3UN CBIO CE CpelaT Hal-uecTo OykaaHO, Ha HEOLETo, Ha THHIMBA U HA MO/a Ha
yCTHaTa KyXHWHa. Haii-uectata JIOKaJIn3alusa Ha BB3NAIATCIHUTEC U PEAKTUBHH JIE3WMH, HAIIBJIHO
OYaKkBaHoO, ¢ Ha ruHruBata — 11 (32,4%), OykaJHO 1 Ha e3HKa.

JerailnHOTO pas3npenesieHne Ha HO30JOTMYHUTE EIUHMULM CIOpel HAlluTe JaHHU B
rpynara Ha TPEMaJIUTHEHH M MaJMIHEHHM JIe3WH II0Ka3Ba, 4e Hai-yecTara JIOKajM3auus Ha
JeBKoIUIakusTa e OykamHo - 9 (69.2%), cnensauo ot mo 2 (15,4%) Ha moja Ha ycTHaTa KyXuHa U
Ha Komwucypara. [lo snureparypHu JaHHM Haif-uectara JIOKaJW3alMs Ha JIEBKOIUIAKUATA € Ha
BBTpEINIHAaTa MOBBPXHOCT Ha Oy3ara — 52,3%, esuka — 11,7% wu nebnero — 2,2%. (31).Lichen
planus (Oyno3HO-epo3uBHA (opMa) ce yCTaHOBH Ha BecTHOYyIyMa M TpsOBa Ja ce moueprae, 4e ce
Joka3za camo mpu skenu. Criopen peamna aBropu Lichen planus ce cpema npu 1-2% ot xopara,
KaTo mo-4yecto ca skeHd (18), a mpu Hac dyectoraTa Ha Lichen planus (Oymo3no-epo3nuBHa opma) e
0,3% ot Bcmuku m3cnensann (1612 mammenrta), a yectorara Ha Lichen planus (permkymapna
¢dopma) e 3,8%. [lo nurepaTypHM NaHHM TO3M BHJ JIe3Hs Ce cpella Haii-uecTo OyKaJHO U Ha
Jop3ajlHaTa MOBBPXHOCT HA €3MKa, 10-CIabo 3acerHaTé ca YCTHM, HeOlle, TMHTMBATa, 10Ja Ha
yCTHaTa KyXWHA, KaTo ce cpemra mo-decto mpu xenu (4, 18,41). Cornu cutaneum e pa3monoxeH
exctpaopanHo. CKBaMO3HHAT KJIETBUEH KaplMOM € JIOKaJM3UpaH Ha TUrMBaTa W Ha JloJHATa
YeJTIOCT.

N3Bonu:

1. Haii-uecto ycranoBenure opamxu je3uu ca: Lichen planus (petukymapra ¢opma) — 61
(33,2%), tpaBmarmuen ¢udbpom — 34 (18,7%), m neBkommakus - 23 (12,5%), Gingivitis
hyperplastica — 17 (7,3%) u mammmmom — 12 (5.2%).

2. [Ilpu rpynupaHeTo Ha OpaIHHTE JIE3UM B KIMHMYHHM TPYNH HAH-4€CTO CpPEIaHHUTE ca:
BB3MAIUTEIHN U PEAKTUBHU JIe3ur — 37%, JIe3uuTe CBbP3aHu ¢ OOLIM 3a00JsIBaHUS U [IPUEM Ha
MeauKaMeHTH — 36,4% 1 peMaurHeHu U MalTuTHeHH! Jie3ud - 16,8%.

3. YcraHoBeHHTE Hal-4eCTH NMPEAWICKIHOHHHM 30HH 33 MAJIMTHEHUTE U IPEMalUTHEHHUTE
ne3uu ca: OykamnHo — 8 (47,1%), cneiBaHU OT JIOKaJIM3al[MUTE HA TOJa Ha YCTHATa KyXWHA U Ha
komucyparta 1o 2 — 11,8%.

4. Jlesuure cBbp3aHU ¢ OOHmM 3a00ABaHWS W TPHEM Ha MEAMKAMEHTH Hai-4ecTo ce
pasmonarar Oykamao 15 (41,7%), ruaruBamHo — 5 (13,9%), Ha mosja Ha ycTHaTa KyXWHa U
JvHrBaiHO + OykanHo — 1o 3 (8,3%) u Ha momHara wemoct — 2 (5,6%). MHdekunozHuTe e3un
OCHOBHO Ce€ JIOKaJM3MpaT Ha HeOLIeTO M Ha €3MKa M IO PAAKO OyKaJHO M TMHTHBaiHO. Haii-
yecTara JIOKAIM3AWs Ha BB3MANUTENHWTE W PEAKTHBHH Je3nuu e Ha rmaruBata — 11 (32,4%),
Oykamao — 7 (20,6%) u Ha e3uka — 6 (17,6%).
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AHKETHO NPOYYBAHE
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THE IMPORTANCE OF THE BORDER MOLDING OF INDIVIDUAL
IMPRESSION TRAY IN COMPLETE DENTURES FABRICATION -
A SURVEY
D. Shopova, T. Bozhkova, D. Slavchev, M. Hristozova , I. Hristov
Department of “Prosthetic Dentistry”, Faculty of Dental Medicine,
Medical University — Plovdiv, Bulgaria

Introduction: One of the most important clinical step in complete dentures fabrication is
border molding procedure. The correct shaping of gingivobuccal sulcus depends of the
correct technique, which is very important for final success.

Purpose: The study’s aim is to know the opinion of dentists about importance of border
molding procedure in complete dentures fabrication, using a survey.

Material and methods: An anonymous questionnaire of 11 questions was constructed and
administered on paper and it was mailed to 178 dentists from different regions of the
country.

Results: Majority of the respondents were women, in the highest percentage were with no
acquired specialty. Prevalent number of dentists use functional impression technique. In
most of the cases they don’t pay attention to width of gingivobuccal sulcus.

Discussion: Clinicians pay attention to functional impression technique, but not to the size of
received width in this area.

Key words: complete dentures, border molding.

Acknowledgement: The survey is funded by project NO 12/2017, Medical University,
Plovdiv, Bulgaria.

BbBenenne: Br3caHoBABaHETO Ha M3ILUIO 00€3360CHH YEIMIOCTH € MIMPOKO 3aCThIIEH MpodiIeM Ha
HameTo obmecTBo. CTabMITHOCTTa Ha TPOTE3HUTE KOHCTPYKIMH MO BpeMe Ha TOKOH M (pyHKIUS
ca ocHOBHHM 3a manuenta (1, 2, 3). 3a oChIIECTBABAHETO M € HEOOXOJMMO MPABUIHO CHEMaHE Ha
(byHKL[I/IOHaJ'IeH OTHEYATHK, BKIIIOYBALIIO NPEHU3HO AXYCTHUPAHC HA MHAUWBUAYyaJIHATa JIbXKHUIA W
[[CJICHACOUCHO M3BBHPIIBAHEC HA JABUTATCIHUTE TecTOBE Ha Xepoct (4, 5, 6, 7, 8, 9). AHKETHHAT
MeTos € OOCKTHMBEH M JaBa Hacoypamia uH(OpMaluMs 32 MHEHHETO W [OBEJICHHETO Ha
anketupanus (10, 11).

Marepuan u Metoau: M3roteu ce aHOHMMHA aHKETHA KapTa, BKIroyBama 11 Bbrpoca, KosTO ce
pa3NpOCTpaHM Ha XapTHEH HOCHTENI W IO EJEeKTPOHEH MbT cpen 178 jekapw 1o jaeHTanHa
MEJMIMHA B PA3INYHN PETHOHH Ha cTpaHara. M3momnsBa ce JeCKpUIITHBHA CTATHCTHKA U TpadudeH
aHanmu3 3a 00paboTKa M BU3yallM3UpaHe Ha Pe3yJITaTHTe.
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Pe3yaTaTu: AHKETHOTO TIPOYYBaHE ce pas3lpocTpaHu cpen 178 mexapy Mo AeHTaTHA MEIHIINHA,
ot xouto 81 ca Mbxke (45.6 %) u 97 ca xenn (54.4 %), KO€TO MOKa3Ba MO-CUJIEH CTPEMEX 3a
MOBHUINIABAHE HA KBATHU(UKAIMATA MPU HKCHCKUSA TOJI Ype3 y4acTHe B KOHIpecH U (OpyMu.
PasnpeneneHnero Ha aHKETHPAHUTE JIMLA [T0 KPUTEPHI 10T € TMPECTaBEeHO Ha Juarpama 1.

54%

H Mbxe i KeHun

Huaepama 1. Pasnpedenenue na ankemupanume no no

OTtroBopute Ha BBIpoca ,IIpuTexkaBaTe JIM CHEUATHOCT U aKO € ,,/1a%, KaKBa e TA ?“ ca
OHATJICZICHH Ha Auarpama 2.

% 593
60

50
40

30

20 15.1

9.3 9.2
10 4.7 4.8

Huacpama 2. Pasnpedenenue na ankemupanume no cneyuaiHocn

ITo-ronstMaTa 4yacT OT BKJIIOYEHHUTE B aHKETHOTO TMpOoy4YBaHE€ JICKApHU 110 JACHTaJIHA MCAUIIMHA
HE TIPUTEXKaBaT KIMHUYHA crieramHocT — 59.3 %. Ha mocodenust Bbrpoc He otroBapsat 9.2 %. Ot
AHKCTUPAHUTE, MPUTEKABAIIYM CIICIHAIHOCT, HAH-TOJIIM € IMPOLEHTHT Ha TE3U ChC KIMHUYHA
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cneranHocT [IporeTnyna nentanHa meauimHa 15.1 %, crienBaHM OT TE3W KOHTO MOCOYBAT
cnenuanHoct ,,JIpyra®“. JlekapuTe Mo IeHTanHa MEAMIIMHA ChC CrienuanHocT JleTcka neHTanHa
Meauimaa U OpromoHTtust € chorBeTHO 4.7 % u 4.8 %, karo Hal-ManbK € MPOICHTHT Ha
AQHKETHPAHUTE ChC crienuanHocT OnepaTuBHO 36001€4eHIE U eHA0MOHTH 1 OpanHa XUPYyprus u
JIUX - 2.3%. Bucokusr npouent Ha JI/IM 06e3 crenumamHocT u HeoTroBopmin ( obmo 68.5%)
MOKAa3Ba 3aHIDKaBaHE 3HAUCHUETO 32 MPUI00UBAHE HA TaKaBa.

Ha mmarpama 3 ca mmoco4YeHH OTTOBOPHTE HA BBIPOCA ,,B KIWHHYHATA CH MPaKTUKA odopmsiTe
Jii GYHKIMOHAJTHO pb0a HA MHAMBUIYAJTHATA JbKUIA?”

68.4%

26.1%

5.5%

R S—

bes oTrosop Oa He

Huaepama 3.0¢opms nu ce pvba Ha UHOUBUOYATHAMA TbAHCUYA

KakTo ce Bmkaa or amarpamara, 5.5 % OT aHKETHpaHHTE HE MOCOYBAT OTIOBOP HA TO3M
BbIIpoC. [lo-rojsiMara 4act OT JIeKapuTe MO JEHTAIHA MeAUIHHA 0GopMAT (PYHKIHOHAIHO phoOa
Ha WHAMBUJAYyallHaTa JIbKULA B KIMHUYHATA CcU npakTtuka — 68.4 % u camo 26.1 % otroBapsr
OTPHLIATEITHO Ha BbIIpoca. Bernpekn, ue camo 15,1 % oT aHKeTHpaHUTE MPUTEkKABAT CIICIHATHOCT,
68,4 % odopmaT GyHKINOHAITHO pBOa, KOETO € MOKa3aTeN 3a MO3HABAaHE Ha METOIMKATA.

BwrnpocsT ,,Cnopen Bac B kakBM rpaHunm Bapupa pa3MepbT (1e0eMHATa) HA Ta3u
(pyHKIMOHAIHA 30HA HA TOPHA 4YeJI0CT?” CBIO M3UCKBAa aKTHBEH OTTOBOP OT aHKETHPAHHTE.
[Tocouenure 0TroBOpM OT Hac ca TPYNMHUPAaHH B TPH TPYIH, CbOTBETHO — TsicHa (1-3 MM); cpenHa
(3-5 MM) 1 mpoka (Haa 5 MM), ¥ ca OHArJICACHH Ha auarpama 4.
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11.24 %

2.24%

H1l-3mm 3-5mm B Hag 5 mm M 6e3 0TroBop

Huaepama 4. I'panuyu na pasmepa na GyHKYUOHATHAMA 30HA HA 20PHA YETIOCI

Ha mocouenus mo-rope BbIpoc He oTrosapsT 48.32 % or Bewmukn anketupanu. JIJAM
MOCOYBAT B HAW-TOJISIM MPOLIEHT, Y€ pa3MepbT HA (yHKIMOHAIHATA 30HA HA TOPHATA YENIOCT € OT
1 mo 3 mm (38.2 %), crenBan ot otroBopa ot 3 10 5 MM (11.24 %). Camo 2.24 % ca oTroBOpHIIH,
ye nebennHaTa Ha PyHKIIMOHAIHATA 30HA € HaJ 5 MM.

Odcbiknane: [lo-ronsmara 4acT OT BKIIOYEHUTE B aHKETHOTO NPOYYBAHE JIEKapH IO JICHTATHA
MEIUIUHA He IPUTEXaBaT KIMHUYHA CIIELHAIHOCT, @ OT TE3U KOUTO NPHUTEXaBaT, Hail-MHOTO ca ¢
[Iporernyna neHranHa MeauuumHa. [lo-roasmara dact ot TaX ohopMAT QYHKIMOHAIHO phda Ha
WHJMBUIyalHaTa JIBXAKUIA B KIMHUYHATA CH IIPaKTUKa. B Hal-rossiM MHpOIEHT MOCOYBAaT, ue
pazmepbT Ha (DYHKIMOHAIHATA 30Ha HA ropHara 4emocT € oT 1 1o 3 mm. Kinnanumcrnte oOpbiuar
BHUMaHHUE Ha (yHKIMOHATHOTO O(OPMSIHE KaTO TEXHHMKA, HO HE M Ha TOJIEMUHATa Ha KJalaHHaTa
30Ha.

KurouoBu 1ymu: nenmu npotesu, pyHKIHOHATHO 0(OPMSIHE, aHKETA.

Bbaaromapuoctu: IlpoyuBaneto e ¢uuancupano mo mpoekt HO 12/2017r., MeaummHcKkn
Yuusepcurert, [Inosaus, bearapus.
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VASA VASORUM - HISTOCHEMICAL CHARACTERISTICS AND
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Abstract

Vasa vasorum form a network of microvasculature that provide an important source of
nutrition to the arterial and venous wall. Nourishment of arteries and veins is accomplished
also by diffusion from the lumen of the vessel. The aim of our study is to investigate the
nutrition of the aorta, inferior vena cava, coronary arteries and vessels in the large salivary
glands. Material and methods - Paraffin slices from the wall of the aorta, inferior vena cava,
coronary arteries and large salivary glands are studied histochemically by Azan staining
method. Results - We determine the depth at which vasa vasorum penetrates in the wall of
the mentioned blood vessels. Conclusion Our study of the vascular wall nutrition is
important for medical and dental practice because some pathological processes and diseases
such as atherosclerosis, bacterial infections and Burger's disease alter the structure of vasa
vasorum. This affects the nutrition of the surrounding tissues, their functions and resistance
to disease processes.

Key words: vasa vasorun, salivatiry glands, atherosclerosis

BbBenenue 31paBuHaTa Ha CHIOBAaTa CTEHA W HEHHATa yCTOMYMBOCT HA MATOJOTUYHH (PaKTOPH
KaTo aTepOCKJIEp03a; BEHO3HA TPOMOO3a M BAapHKO3HM BEHHU; MPOHHUIAEMOCT OT MH(EKIMO3HH
Arc¢HTU U PAKOBU KJICTKU IIPHU METACTA3M,; aHT'MOIIACTUKA, WHBA3WMBHU KOPOHAPHU MHTCPBCHIUUN
U Jp. 0 rojsiMa CTEIeH 3aBHCH OT M3XPaHBAHETO HAa caMaTa ChAO0Ba cTeHa. Tpodukara Ha cTeHa
Ha KPBBOHOCHHUTC CHAOBC C€ M3BBHPIIBA OT JABA M3TOYHHKA. E]II/IHI/ISIT HU3TOYHHK € ]II/I(I)yBI/IH oT
KpbBTa, KOATO LIUPKYIUpa B JIyMEHA, a APYTUAT — COOCTBEHUTE CBJAOBE, vasa vasorum. Vasa
Vasorum Ha apTepHUTE 3all0uBaT OT PA3KIOHEHHUs Ha caMara apTepus. Vasa vasorum Ha BEHHTE
3al04YBaT OT apTepuuTe, KOUTO T MpUApykaBaT. I[IOBBPXHOCTHHUTE BEHH, KOHMTO ca
CaMOCTOATENHH, Oe3 MPHUAPYKaBalllkl apTepHH MMaT vasa vasorum, KOUTO 3aIll0YBaT OT KJIOHOBE
Ha ABI0OKO Jexamy aprepud. CTemeHTa Ha BacKylapH3alMs Ha CTEHATa Ha ChJa 3aBHCH OT
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HeliHaTa Je0enuHa W HaIAraHeTo Ha KPBBTA B JiyMeHa. ApXMTEKTOHHMKaTa Ha vasa vasorum e
crienupuYHa 33 BCEKH ChJl, HO MMa M HAKOM OOIIM XapaKTepHCTUKH. Vasa vasorum morar ja
HaBJIM3aT OT BBHIIHATA MOBBPXHOCT HA ChHIOBATA CTEHA U Ja C€ PA3KPKIOHSABAT B ABJIOOYMHA -
vasa vasorum externa; Wi Ja MpEeMHUHAT Mpe3 Iisiata CTeHa, Ja JOCTHIHAT J0 JIyMEHa, Ja ce
M3BHAT M J1a CE Pa3KJIOHST MO IOCOKA Ha BHHINHWTE YacTH HAa CTEHATa - vasa vasorum interna
(Ritman et al., 2007). Vasa vasorum ca ITHHAMHYHH CTPYKTYpPH, KOUTO PEryaupar nepdysusra Ha
ChJIOBaTa CTEHa KATO pearupar Ha Ba30aKTHBHH CTUMyIH. Te Morar na mnperThbprsT
BazoauiiaTanygd W BAa3OKOHCTPUKIHA, KAKTO M Ja YBCIHWYAT CBOA 6p0ﬁ - AHIr'uoreHesa u
HeoBackynapmsaius (Williams et al., 1996). [IpoyuBanusTa BbpXy XpaHEHETO Ha ChIOBATa CTCHA
UMaT 3Ha4YeHHeE 33 KIMHUYHATA MPAKTHKA, Thil KATO HAKOHM MATOJIOTUYHHM TIPOIIECH 1 3a00JIsBaHUs
MPOMEHSIT CTPYKTypaTa Ha vasa vasorum. ToBa ce oTpa3siBa Ha Tpo(MKaTa HA OKOJHHUTE THKaHH,
TexHUTe (PYHKIMH M YCTOWYMBOCTTa MM KbM OoyiecTHH mpouecd. Taka Hampumep NpH HIKOU
3a00JIABaHMUS HA CIIOHYEHUTE JKJIE3H KaTo aTpodus, CHAI0aACHUT, IieoMopdeH ageHoM, Ooiect
Ha Mikulicz (GennrHena numdoenurenHa Je3nsl) HHTAKTHATa ChA0Ba MPEXa € OT ChIIECTBEHO
3HaueHue. Te3n 3a0oisBaHMA 3acAraT IpaHMYHA O0JIACT B MEAWIIMHATA U KBM TSAX HPOSBIBAT
MUHTEPEC PA3NIUYHU CICHUATHOCTA - OTOPUHOJAPUHTOJOTHUS, XHUPYPrHs, CTOMATOJIOTHS,
enjokpunonorus. OT Apyra CTpaHa, opajiHaTa XMIHMEHA € OT 3HAYCHHE 33 IEJUS OPTaHU3bM,
3aI0TO WH(EKINKUTE, KOUTO MPOHMKBAT MO TO3M IBT, MOTAT Ja 3acerHaT ChJ0BaTa CTCHA,
KakBaro ¢ OosecTTa Ha Broprep u Ja NpUYKMHAT CUCTEMHH HapyIeHUs B Lenus opranu3pM (Iwai
et al., 2003).

Hen Llenra Ha HalIeTo MPOYYBAHE € Jla CE U3CIIE/BAT vasa vasorum, OChIIeCTBABAIIN TpoduKara
Ha ChJIOBaTa CTEHa MPU a0pTa, KOPOHApHA apTepHsi, apTepHUs U BEHA OT MYCKYJEH THII, KaKTO M
CBH/IOBE B TOJIEMHTE CIFOHYESHH XKIIE3H.

Marepuan u metoau [IpoyuBame napaduHOBU Cpe3u OT CTEHATa HAa a0pTa, KOPOHAPHA apTepus,
apTepust ¥ BEHa OT MYCKYJIEH THII, U CHJOBE B TOJIEMUTE CIIIOHYEHH JXKJIE3U — OKOJIOYIIHA,
nozie3MYHa U nojyelntoctHa. [lapaguHoBuTe cpe3u NpHHAIJIeKaT Ha ydyeOHa COMpKa MpenapaTy.
W3non3BaH € XMCTOXMMHYEH METOJ| Ha TPUXPOMHO orpersBane rno Mallory-Azan. Upes To3u
METOJl Ha OIBCTSABAHC BIAKHATA Ha CHCAWHHUTCIHATA THKAH C€ BH3YAIM3HPAT B CHHEO,
MYCKYJIHUTE KJICTKH B YEPBEHO, & EPUTPOLIUTUTE B OPAHIKEBO.

Pesyaratn CreHata Ha KPHBOHOCHHTE CHIOBE € M3rpajieHa OT TPU OOBMBKM — BBHIIHA, tunica
adventitia, cpenna, tunica media (elastica, myoelastica, mwmu muscularis) 1 BbTpemrHa 0OBUBKa,
tunica intima. B 3aBucmMOCT OT IMaMeThpa W THKaHHHSA CHCTaB HAa CpedHATa OOBHMBaKa (tunica
media) cha0BETE, 00CKT Ha HAIIIETO MPOYYBAHE Ca OT CAEAHUE XacToJornyuu tumnose (Taobum. 1.).

KpbBOHOCEH cb Juamersp XHCTOI0THYEH
Tun

Aopra Tomam Enactuyen

Koponapna aprepus Cpenen MyckynHo-
eNacTHICH

ApTepusi U BeHa oT MycKyJeH CpeleH KbM Manbk =~ MyckyneH

THI

Cn10Be B 0K0JIOYLIHA jKJIe3a Manbk MyckyneHn

Cnb10Be B MOIe3MYHA JKJI€32 Manbk Myckynexn

Cnb10Be B IOAYETIOCTHA KJIe3a Manbk Myckynexn

Tabauna 1. XucTonornyHa XxapakTepucTuKa Ha NPOYYBaHUTE ChIOBE.

VYcraHoBsiBaMe ABI0OYMHATA, DO KOATO vasa vasorum IPOHMKBAT B CTEHATa HAa MPOYYBAHHUTE
CbI0OBE. Vasa vasorum BbB BBHIIHATa OOBMBKA Ha A0pTaTa MPEJCTaBIABAT MAJIKH apTEPHU H
BEHHM OT MYCKYJICH THI. TEXHUTE Pa3KIOHEHUS — apTepHONU M BEHYIHM JOCTUTAT JO CPEIHUTE
obnacTu Ha ejacTUYHaTa 0OBHMBKa. KanmisipHaTa Mpexa IIPOHUKBA Ha MO-ToJIIMa JIbi0ourHa. B
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Hal-TBI00KHTE 00JaCTH Ha cpefHaTa OOBMBKA, KAKTO M BBB BBTpEIIHAaTa OOBHMBKA JIMIBAT
kamwnsipu (@ur. 1.). IIpum kopoHapHaTa apTepHs yCTaHOBSBAME BacKylapH3amus Ha IIaIaTa
creHa. B agBeHTnnmsTa HaOmoxaBame OoraTa Mpeka OT apTepHONN U BEHYJIH, TPOHUKBAIIY U B
cpenHaTa, MYCKYJNHOENAacTWYHAa oOBHMBKAa. VIMa Hannume Ha Kamwisipu B cyOeHIoTena Ha
BbpTpemHara o6BuBka (®wur. 2.). Ilpu aprepusta W BeHaTa OT MYCKYJIEH THI vasa vasorum
aHTa)XUpaT caMO aJBEHTHLHUATA M BBHIIHUTE CJIOEBE HA MYyCKyJHaTa oOBHBKa. TsxHaTa
KalwIsipHa Mpeka NPOHUKBA BB BBHHIIHHTE INIAJKOMYCKYJIHH CIOEBe Ha CpeiHaTa OOBHBKA.
(®ur. 3.) B npenapatute OT TpHUTE CIIOHYECHH JKJIE3W HAOIIOJaBaMe apTepUH W BEHH C MalIbK
ANaMETHhpP, Pa3NoOJ0KCHN B CbE€AUHUTCIIHATA ThKaH Ha CCITUTE. Ts m3nbiHsABa q)yHKL[I/II/ITe U Ha
AJIBEHTHUIIMS 32 KPbBOHOCHHUTE CHAOBE. Vasa vasorum ca npejcTaBeHd OT apTepHOIM U BEHYIH,
KOMTO ca OOIIM Karo 3a apTepusTa, Taka M 3a BEHaTa. TeXHUTE KANWIIPHH Pa3KIOHEHUS
JOCTHTaT JI0 BHHIITHATE IJIaIKOMYCKYJIHH ClIoeBe Ha Ha tunica muscularis (®uwr. 4., 5., 6.).

®ur. 1. Crena Ha aopTa. ApTepHst OT vasa vasorum, pasHojoxkeHa Ha TePUTOpHUATA Ha tunica
adventitia. Ons. Mallory-Azan. YBin. 4x10. ®@wur. 2. Crena Ha kopoHapHa aptepusi. Hampeuen
cpe3 Ha Kanwsip B cyOenjorena Ha tunica intima. Ous. Mallory-Azan. Ven. 10x10.®ur. 3.
CreHa Ha apTepus W BeHa OT MyCKyleH Thi. HaaomkeH cpe3 Ha BEHYJM OT vasa vasorum B
nepudepunTa Ha tunica muscularis Ha aprepusta. Ous. Mallory-Azan. Yai. 10x10.

®ur. 4. Aprepusi OT MYCKYJIeH THII B ChbEAMHUTEIHATA ThKAaH Ha CeNTa MEXIy Jenyerara Ha
OKOJIOYIIIHa jkne3a. BeHynn oT vasa vasorum B o0nacTTa Ha HelHara tunica adventitia. Omp.
Mallory-Azan. VBi. 4x10. ®@ur. 5. Apreprona 1 BeHyJla Ha vasa vasorum B JIOJHHS TTOJIOC Ha
apTepust OT cenTa Ha noxe3nyHa >xiesza. Ous. Mallory-Azan.. YBn. 20x10.®ur. 6. KpsBoHocen
CBhJl OT CellTa Ha MOAYENIOCTHA JKiie3a. Kamuisipy B ¢hCeCTBO ChC BHHIIHUTE IJIaAKOMYCKYIJIHA
cloeBe OT cTeHara Ha aprepusra. Ons. Mallory-Azan Ysi. 10x10.

O0cbxaaHe Vasa vasorum npecTaBiIsiBa MEKPOBACKyJIapHA MpPErka, OCBIIECTBABAIIA TPO(DHUKATA
Ha CBJOBaTa CTEHA. TS Wrpae IWaBHa poisl B 3[paBHHATA HA CHIOBaTa CTEHa B HOpMa H
marosorus. B HameTo npoyuBaHe HHE M3CEBaMe KaKBa € 3aBICHMOCTTa MEXy AeOenrHaTa Ha
ChIOBAaTa CTEHAa M MABIOOYMHATA, JO KOATO JOCTHIaT pa3KIOHEHMATAa Ha vasa Vvasorum.
ITepBHuHaTa Mpexa Ha vasa vasorum B ChIOBETE OT HAIMs CKCIEPUMEHTAlleH MaTephal ce
pasmoiara B anBeHTULHATA. [Ipy aopTaTa M KOPOHAPHUTE CHIOBE TS € 00pa3yBaHa OT apTEPUH H
BEHH OT MYCKYyJeH THI. TO3M CTpOeX Ha vasa vasorum OCHTypsABa TroJiIMa Ba30OMOTOpPHA
AKTUBHOCT M BB3MOXKHOCT 3a PeaKLys IpU YBpeXJaHe Ha chloBara creHa. [Ipu ¢uzuonornisu
YCIIOBHS vasa vasorum IoeMaT MOJIEKY/H, IPEMUHAIN 4pe3 [aCUBEH TPAHCIOPT OT JyMeHa Ha
ChJla J0 aJBEHTHsATA. AJIBEHTHATA € IMbPBUYHOTO PAHHO MACTO 3a PEaklus Ha apTepUaHOTO

160



YBPEXKJIaHEe Ha KPHBOHOCHATA CTEHA, KOSTO CE MOSBSBA OTKBM JiyMeHanHata crpana (Mulligan-
Kehoe et al., 2014). CpmoBuTe yBpeXTaHHS B JyMEHaJHaTa CTpaHa Ha CTCHaTa Ha ChIa
3HAYUTEITHO BIMAAT HA AJIBEHTHLMATA Upe3 KOHBEKIMSA HA Pa3TBOPHMHU (aKTOPH, MUKPOYACTHIIN
M MaKpOYacTHIHM, IPOSYKTH Ha OKHCIsIBaHE, ThKaHHA LUTOJIM3A W MPOTEONIN3a OT HHTUMATA JI0
anenturmaTa (Shi et al., 1996). B marepuana, KoiiTo HHEe MpOydYBaMe, € 3ama3cH OOIIUST
NPHUHIMI Ha U3XpaHBaHE HA ChIOBATa CTEHA 4pe3 vasa vasorum. Ilpu aoprata M KOpOHAapHHTE
apTepHy, KOUTO MUMaT TOJIAM 10 CpeleH IHaMEThp, vasa vasorum JOCTHIaT ABIOOKHTE CI0eBe Ha
cpenHata oOBuBKa. [Ipu MajkuTe aprepum B cpefHaTa OOBMBKA JIMIICBA MHUKPOLHMPKYJIATOpHA
Mmpexa. Ts ce u3xpanBa upe3 AuQy3usi KAKTO OT I0COKA HA aJBEHTHLMATA, TAKa U OT TI0COKa Ha
nymena. Oxa3Ba ce, 4€ OKOJIO MHUKPOLMPKYJIAlIOHHATa CHCTEMa Ha vasa vasorum 3aro4sa
OBPBOHAYATIHOTO OpraHMU3MpPaHe Ha KICTKH HAa BB3MANCHHETO Karo Makpodard, T- u B-
mumdonuty, Gudpobiactu. ToBa € OT KIIOYOBO 3HAa4YeHHWE 3a aTeporeHe3ara M chadaTa Ha
atepockneporrmyanTe wiaku (Campbell et al., 2012; Galkina et al., 2006).

3akiouenne B mMatepuana, KOHTO HHE MpoyYBaMe, € 3ama3eH OOIIMAT NPUHIMUII Ha U3XpaHBaHE
Ha CBJIOBaTa CTeHa upe3 vasa vasorum. KomkoTo mo-gebena e chIoBaTa CTEHA, TOJKOBA IIO-
Ib100ko B tunica media NPOHMKBAT KJIOHOBETE Ha vasa vasorum. B creHata Ha aoprara
apTepHONU U BEHYJIH OT vasa vasorum JOCTHraT IO CpelHaTa o0lacT Ha eJacTUYHaTa OOBHBKA.
I1pu apTepuute OT MYCKYJEH THII C IO-TOJSIM IHAMEThp vasa vasorum (opmupar 6orata Mpexa
OT apTepHoJd W BEHYJIU BbB BBHIIHATa 0OBMBKa — tunica adventitia. TexHM paskiIOHEeHHS ce
pasnpocTpaHsBaT BB BHHIIHHUTE CIIOEBE Ha cpeiHaTa 00BUBKa. [Ipu apTepuute oT MyCKyJeH THII
C MaJbK JMaMeThp vasa vasorum He NMPOHHMKBAT B cpelHara OOBMBKa Ha creHara. KammspHa
Mpexa OT aJBSHTULHATA € B KOHTaKT ¢ INepH(EepHUTE IIaJAKOMYCKYJIHH KiIeTKH. W3KioueHune
NpaBy CTCHATA HAa KOPOHAPHHTE apTepuu. IIpu TAX HUE YCTaHOBSBaME BACKyJapu3alus Ha
nsiata creHa. ViMa Hanu4yie Ha Kamwisipu U B CyOCHIOTeNla Ha BBTpEIIHaTa OOBHMBKa — tunica
intima.
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Abstract: Occurrence of multiple odontogenic keratocyst involving the jaws is rare.
Odontogenic keratocysts (OKC) are common developmental odontogenic cysts affecting the
maxillofacial region. Multiple OKCs are usually seen in association with Gorlin-Goltz
syndrome which is also known as Nevoid Basal Cell Carcinoma Syndrome - a rare autosomal
dominant disorder. In some cases OKC have multiple presentation without concomitant
syndromic presentation. This is a report of a a case of multiple OKCs in a non-syndromic
patient.

Key words: multiple odontogenic keratocyst, Gorlin-Goltz syndrome, Nevoid Basal Cell
Carcinoma Syndrome

Introduction: Odontogenic keratocyst (OKC) is a developmental odontogenic cyst with specific
histopathologic features and clinical behavior. In the latest WHO classification of odontogenic
tumors in 2005, these lesions have been given the name “keratocystic odontogenic tumors”. (1)
Odontogenic keratocysts comprise 10 .11% of all cysts of the jaws. 4 . 27% of them are found in
patients with basal cell nevus syndrome. (2) There is general agreement that the odontogenic
keratocysts arise from cell rests of the dental lamina.(3) These cysts are associated with Nevoid
basal cell carcinoma syndrome (NBCCS) involving the triad of multiple basal nevi, multiple
odontogenic keratocysts and skeletal abnormalities. (4) In 1960, Gorlin and Goltz initially
described the simultaneous existence of multiple basal cell carcinomas, multiple OKCs of the
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mandible and the maxilla, bifid ribs, and other variable manifestations that comprise the basal cell
nevus bifid rib syndrome. (3) This syndrome is called Gorlin- Goltz syndrome. The presence of
OKC in children or adolescents before the age of 19 is seen in 75% of cases and can be the first
sign of NBCCS.(5,6) R. B. Brannon made analysis of clinical features of 312 acceptable cases of
odontogenic keratocysts and found that 5.8% were from patients with multiple keratocysts but
with no other features of the syndrome. (7) In this article we present a rare case of young woman
with multiple odontogenic keratocysts not associated with syndrome.

Case report: A 14-year-old girl with complains of swelling of the chin and dislocation of the teeth
of lower jaw was reffered to our clinic with two intraoral X-rays. (fig. 1)

Fig 1 Intraoral X-raies

The extraoral examination found facial asymmetry due to swelling in the region of the chin,
painful on palpation, no change of skin color was observed. The mouth opening was normal,
dislocation of the teeth of lower jaw and disocclusion were found. Intraoral clinical examination
revealed oval swelling located over labial mucosa of mandibular anterior region with changed
elasticity. To make a correct diagnosis we needed orthopantomogram (OPG). The OPG revealed
the presence of two large, osteolytic formations in lower jaw with regular borders. The first
formation involved the region from the right canine to the second left premolar, the second was
located in the ramus of the mandible, involving the germ of the right mandibular third molar. (Fig.
2)

Fig 2 OPG
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Prior to the treatment we checked the vitality of teeth involved in the lesion and established that
left teeth were nonvital, while right teeth were with vital pulp (table 1):
Table 1. Pulp vitality test of teeth, involving into the formation

Tooth Value of pulp vitality test (microampers)

Left second premolar 132,4 uA
Left first premolar 161,2 uA
Left canine 1574 A

Left lateral incisor 1493 A
Left central incisors 159,4 pA
Right central incisor 024,8 LA
Right lateral incisor 020,6 pA
Right canine 014,1 pA

Because lesion in the frontal region was inflamed, we performed an intraoral incision for
pus evacuation, put a rubber drainage and prescribed antibiotic (Amoxiclav 1,2 every 8h i.v.) and
analgesic (Dialgin 1,0 every 12 h)

For the formation in the ramus of the lower jaw the surgical treatment was provide under
general anesthesia and included extraoral incision around mandibular angle a modo Risdon,
enucleation of the cyst, application of iodoform powder, filling the cystic cavity with a gauze
drainage, and suturing. For the enucleation of the frontal formation we performed an intraoral
incision situated from the first right molar to the first left molar, elevated mucoperiostal flap,
removed the first left molar and performed the same steps like in the other formation. To prevent
pathological fracture of the mandible and to stabilize the teeth we performed splinting with wire
between the second premolars in both sides. Gauze drainages were removed into two consecutive
visits in the third and fifth days, sutures were removed 10 days postoperatively. The surgical
wounds healing by primary intention. No complications were noted during the observed 6 months
postoperative period. The dia%s was copﬁrmed ‘after\histg pathologic examination. (fig. 3)

MR

Fig. 3 Histopathologic view

Discussion: Multiple cysts (MC) involving the jaw are rare. Occurrence of MC without syndromic
association is extremely rare.(8) When multiple, odontogenic keratocysts are usually associated
with a syndrome so they should be evaluated thoroughly for the possibility of NBCCS as these
lesions may be the first and only manifestation of this syndrome.(9) Multiple odontogenic
keratocysts have higher recurrence rates (82%) compared with solitary keratocysts (61%). (9,10)
In most cases multiple odontogenic keratocysts are associated with Gorlin- Goltz syndrome. OKC
is one of the most aggressive odontogenic cysts of the oral cavity.(9) OKC is known for its rapid
growth,(9) and its tendency to invade the adjacent tissues including bone.(9) It has a high
recurrence rate.(9)

Odontogenic keratocysts may be found in any age with peak prevalence between 10 to 40
years old (1,7). Peak incidence is in second and third decade (3,8,11) and it is exceedingly rare
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before 10 years of age. (8) Several studies indicate a male predilection (12,13), some studies do
not correlate with this.(14,15)

The mandible is involved in 60 to 80% of cases with a marked tendency to occur in the
posterior body and ascending ramus (1,14,16). Odontogenic keratocysts may occur in any part of
the upper and lower jaw with the majority occurring in the mandible, most commonly in the angle
of the mandible and ramus.(3,11,17)

Small odontogenic keratocysts are usually asymptomatic but larger ones may show clinical
manifestations like pain, swelling or drainage into the oral cavity.(1) With the enlargement they
can expand and perforate both buccal and lingual cortical plates and involve adjacent soft tissue.
(8) In some cases of odontogenic keratocysts , teeth mobility could be noted.(3)

Radiologically, these lesions demonstrate a well defined radiolucent area with smooth and often
corticated margins and may be unilocular or multilocular.(1) In 25 to 40% of cases, an unerupted
tooth is seen in association with the lesion (1). Some authors describe radiographic appearances
of the lesions like variable from a unilocular or a multilocular radiolucency with scalloped and
well-defined margins to soap-bubble or honeycomb radiolucency.(3,11)

Therapeutic interventions of KCOT include marsupialization and enucleation, combined
with adjuvant cryotherapy with Carnoy’s solution, and marginal or radical resection.(1,18) For
unerupted permanent teeth in children, conservative treatment should be done first, because an
aggressive operation can cause adverse effects on teeth development and its eruption. (1)
Marsupialization followed by enucleation has the lowest recurrence rate among the conservative
treatments.(19)

Histopathologically, odontogenic keratocysts with NBCCS show parakeratinized, intramural
epithelial remnants, satellite cyst, lower thickness of epithelium, and fewer nuclei than the solitary
cysts.(9,10,16)

Conclusion: Multiple odontogenic keratocysts are usually associated with NBCCS and can be the
first sign of the syndrome. In case of presence of these lesions, patient should be evaluated about
NBCCS and make him regular monitoring in time.
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Abstract

Introduction: Adequate assessment and control of occlusal relationship are essential to
achieve proper functioning of the masticatory apparatus.

Purpose: Study’s aim is to explain the importance of occlusal-articulation relationship.

Material and methods: An anonymous questionnaire was constructed and administered to
177 dentists, 103 women and 74 men. For the purpose of the study we used a survey method
and the following statistical methods - Student's test for two independent samples and %2 -
test.

Results: They were statistically processed through SPSS (SPSS Inc., IBM SPSS Statistics)
and visualized through Microsoft Office Excel 2010.

Conclusion: Majority of the dentists register occlusal-articulation relationship before and
after the prosthetic treatment. They don’t know where are the most intensive contacts in
intact dentition. In highest percent of dentists don’t use different thickness of articulation
paper in fixed and removable dentures fabrication.

Key words: articulation, occlusal relationship, survey.

BbBenenue: AnekBaTHaTa OIICHKA W KOHTpOJIa HAa OKIY3aJJHUTE CHOTHOLICHHUA Ca OT
OCHOBHO 3HA4Y€HHUE 3a MOCTUTAaHETO Ha IPABUIIHOTO CI)yHKL[I/IOHI/IpaHe Ha ABBKATCIIHUA arapar.
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HenpaBunauTte oKITy3aqHM KOHTAKTH MOTAT Ja JOBEAAT 10 NPETOBapBaHE HA 3bOWTE W MOsSBA Ha
Pa3IMYHK KIIMHUYHU CUMIITOMM, KOUTO MOTaT Jia ca:
» wmwurpaius Ha 3b0M; TMHTHBaNHA perecus; aTpodusi Ha IapoJOHTAIHHUTE TBHKaHH
(Schmitter, 2007; Harrel,2001);

» TIyKHaTH Ha eMaiina; NOThMHSABaHE Ha 3b0a; MosiBa Ha JeeKkTH B OOTYpalud WIH

koponku (Brandini, 2012; Spijker,2007);

» HapylllaBaHe Ha OCTEOMHTErpalusaHaTa Ha umiuianTi; murpena (Halperin, 1982);

» 3a0oJssBaHus Ha TeMropoMmanaubynapaata crasa (Okano, 2005).

[Ipu oprorHaTHa OKIY3HUs C€ CH3aBaT MHOXKECTBEHH PAaBHOMEPHO Pa3Ipe/ICiCHH KOHTAKTH
Mexxay 3womte (Korioth, 1990). IlpaBuimHHTE OKIY3adHH KOHTAaKTH OCHTYPSIBAT aKCHATHO
HATOBapBaHEe Ha 3BOWTE, Ch3/aBa Ce CTAOWIHA LEHTpalTHA OKIY3WsA M Ce EIMMHUHHpa CTpeca B
MapOIOHTA.

Hen: Jla ce u34CHUM 3HAYEHHETO HA OKJIY30-apTHUKYJIAUMOHHUTE CBHOTHOILLEHUS Cle]l
HPOBEJICHO MPOTETHYHO JICUCHHE.

Marepuan u MeToau: B n3nbiiHEHHETO Ha MOCTABeHATa OT HAC IIEJl CE W3TOTBH aHOHUMHA
aHKETHa KapTa W ce mpoBeje Npoyusane cpen 177 nekapu no jexranna mexununa(JI[IM), ot
kouto 103 Osixa xeHu U 74 MbxKe. AHKETaTa Ce pa3npOCTPAHU [0 BPeME Ha KOHIPECH H JICKIHHU 3a
CJIE/TUTIIOMHA KBaTUpUKAIIHSL.

3a 1enrTa Ha MPOYYBAHETO M3MOJI3BAXME aHKETEH METO]| 32 M3SICHSBAHE MHEHHMETO JICKapUTE
IO JICHTAJIHA MEIMIIMHA OTHOCHO 3HAUYEHHETO Ha OKJITy30-apTHKYJIAIIMOHHUTE CHOTHOIICHHSI.

W3non3Banu 0s1xa ClieTHATE CTATHCTUYECKH MeToaW: TecT Ha CTIONBHT 3a JBE HE3aBUCUMHU
U3BaIKH; Y2 - TeCT (kpumepuil Ha [Tupcoh).

CTaTUCTUYCCKUAT aHAIM3, MHTEPIIPETAlUiTa U MPEJCTABSIHETO Ha IMOIYYCHHTE TaHHH CE
U3BBPIIN MOCPEACTBOM Iporpama 3a cTaTHCTH4ecka obpabortka SPSS (SPSS Inc., IBM SPSS
Statistics) u Microsoft Office Excel 2010. 3a HUBO Ha 3HAYMMOCT, TP KOETO CE€ OTXBBPIISL
HyJeBarta xurmoresa, 6e m3opano p < 0,05.

Pe3yaratu u o6cnxaane: Ha Bempoca ,, Kora peructpupare oki1y30-apTUKYJIAIMOHHUTE
B3aMMOOTHOIIEHUsI?“ ca IOCOYEHH TPH BB3MOXHHU OTTOBOPA, OT KOWTO aHKETHPAaHHUTE TpsiOBa Ja
u3bepar camo equH. Ha quarpama 1 ca mpencraBeHH OTTOBOPHTE Ha BBIPOCA B 3aBHCHMOCT OT
NpUTEKABAHATA CIEIMATHOCTTA HA JICHTAJIHUTE JIEKapH.

Ot Bcuuku 177 anketupanu 115 JIJIM He mputekaBaT crienuanHocT U oT TIx camo 1,2%
MIOCOYBAT, Y€ PETUCTPUPAT OKITY30-apTHKYIAMOHHNUTE ChOTHOIICHUS IPEIN JiedeHueTo u 7,6% ca
orOes3anyd caMo ciel JiedeHuero. Hail-Bucok e TponeHThT Ha Jjmmara 56,7%, Kouro ca
OTTOBOPHIIH, Y€ PETUCTPUPAT OKITY3HATA TIPEAU U CIIEJI TPOBEXKIAHETO Ha JICUEHHETO.
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[Muacpama 1 . Koza ce pecucmpupam oKiy30-apmuKyiauuoHHUmMe 63aUMOOMHOWEHUS CROPeO
Kpumepusi cneyuainocm

BwmpocsT ,,Kbae ciopen Bac ce ocbuiecTBABAT HAl-CHIIHUTE KOHTAKTH MPH UHTAKTHO
Ccb3b0Me?* 103BOJIsIBA Ja ObJAT MOCOYEHH IOBEYC OT €AWH OTroBOp. OTACIHHUTE OTTOBOPU H
KOMOMHAIIMS OT TSIX ca MPEJCTaBCHH Ha auarpama 2.

2%
B oGaacTTa Ha GpoHTA B 001ACTT A HA IpeMoJapuTe
= B 00JIACTTA HAa MBPBHTE MOJIAPH = B 06aacTTa HA HAT-THCT ATHAT A ABOTIKA 3B0OH
B KoMOHHAIINA OT OTT. 1 1 2 KomMOonHamidg ot otr. 1 m 4
KoMOGHHAIIHA OT 0TT. 2 H 3 KoMOMHAIINA 0T 0TT. 3 11 4

m He OTTOoOBOIILIH
[Muazpama 2. Kvoe ce ocvuiecmessam Hail-cuiHume KOHMAKmMu npu UHMAKMHO Cb3boue

Ha mocouenus mo-rope Bbrpoc He oTroBapsaT 10,7% ot Bcuuku anketupanu. Camo enuH
MOCOYBa, Y€ HAaW-CHJIHUTE KOHTAKTH MPH MHTAKTHO Ch3bOHEe ¢ B obmactra Ha (poHTa, 39% OT
JIJIM nocouBar 0TroBopa B 00JacTTa Ha IrbpBUTE MoJapu U 39,5% oTroBapst B 00JacTTa Ha Haii-
JICTaTHATA JIBOIKa 360U U 6,2%, 4e Hal-CHJIHUTE KOHTAKTH ca B 00JacTTa Ha IBPBUTE MOJIAPH U
Haii-mucranHata nBoiika 360m. OT Bcuuku 158 JIJIM, kouTO ca OTrOBOPHMIIM HAa TO3HM BBIIPOC
44.3% mocoyBaT, Ye HaW-CHIIHATE KOHTAKTH IPU HMHTAKTHO CH3BOME ca B 00JlacTTa HA Haii-
JIICTaTHATA JIBOMKA 3BOM.

OtroBopute Ha BbIpoca ,,U3moa3Barte i pa3jinyHa JedeUHA AaPTHKYJIALUOHHA XapTHs
MpH HeCHEMAaeMH U CHeMaeMH NMPOTe3HN KOHCTPYKIUU? ca IIPEeCTaBeHH Ha HarpamMa 5.
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Huazpama 5. H3nonszea nu ce paznuuna debenuna apmuKyiayuoHHa Xapmus npu Hechemaemu
U HecHemaemMu NPoOMme3HU KOHCMPYKYuU

Ha ropemnocouenus Benpoca He otroBapst 9% ot anketupanute u 52,5% ca OTTOBOPHIIH, Ue
HE M3MO0JI3BaT pa3iudHa AeOenrHa apTUKYJIAlMOHHA XapTUs IPU CHEMAaeMH U HECHEMaeMU
MIPOTE3HU KOHCTPYKIHMH. ,,JIA* otroBapsr 38,4% ot JIIM.

OtroBopute Ha BBIPOC ,,IIpH perncTpupaHeTo HA OKJIY3AJHHTE KOHTAKTH M3M0J3BaTe
JIM apTHKYJIanuoHHA XxapTus Bausch?“ ca npencrasenu Ha auarpama 16.
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Muazpama 16. H3nonzea au ce apmuxynayuonna xapmus Bausch npu pecucmpupanemo na
OKJLy3a/iHuUme KOHmaKkmu

Ha mocouenus Beipoc He ca fganu oTroBop 24,3% ot Bcuuku anketupanu, 40,7% oTroBapsr,
Yye He M3I0J3BaT apTUKyJalMoHHAa xaptus Bausch B mpaktukara cu u 35% ortrosapsr, ue s
U3I0JI3BAT.

3akiaouenne: Ilo-romsimara wact or JIIM peructpupar OKIy30-apTUKYJIallHOHHUTE
B3aUMOOTHOLIEHHs NpeIu U cjlel MPOBEXKJAHETO Ha JIEYEHHETO, HO HE M3MO0J3BAaT pa3InvHa
JeOennHa apTHKYJIAlMOHHA XapTH TIPYU CHEMAEMH ¥ HECHEMAEMH TIPOTE3HN KOHCTPYKIIHH.
He ce 3mHac Kbpae ce OCBIIECTBABAT HA HAH-CHJIHUTE KOHTAaKTH MPH HHTAKTHO Ch3BOME.
ApTuKynanuoHHaTa XapTusi Bausch moke na Obae m3mon3BaHa Karo METOR Ha M300p Ipu
PETUCTPUPAHETO HA OKITY3aJHUTE KOHTAKTH CJIE] TIOBEACHO JICUCHHE.
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Abstract

Our intention to create more perfect denture prosthesis, stimulates scientific thought
into creation resources, which are the most resembling to movements of a lower jaw.
Nowadays exists variety of apparatus, which can reproduce these movements, TMJ too. The
articulator is complicated mechanical appliance, which must to reproduce the tiny neuro-
muscles movements of a lower jaw. According to Glossary of Prosthodontic Term
articulators are classified to four classes. Articulators can be only with mechanical axis,
which can fixed occlusal-articulation relationship between upper and lower jaw, but only
vertical movements are allowed. Articulators with average value are very useful in dental
practice. Arcon articulator is created during anatomical principle, and non-arcon is created
by inanatomical principle, it means that the position of the axis is different according to
human anatomy. Virtual articulators are used in CAD/CAD technologies for virtual
simulation of movements. The main application of articulators is in prosthetic dentistry.

CTpeMexbT 3a Ch3JaBaHE Ha IO-CHBBPIICHHM ITPOTE3HM KOHCTPYKIMH, TJIACKA HaydHATa
MHCBHJI B Ch3aBaHe Ha CPEJCTBA, KOUTO MAaKCHMAIHO Jia HAamoja00sBar JABMKCHHUATA Ha JOJHATA
yemoct. IIpe3 1756 roguna @. Idad ch3naBa mbpBOTO YCTPOHCTBO 3a CHIOCTaBSHE Ha JIBETE
gyemoctH (Filchev, 2010).

JlHec chIIECTBYBAa OTPOMHO pa3sHOOOpa3ue OT amapaTd, BB3IPOM3BEKIAIN JBIKCHUATA Ha
JIOJTHATA YEJIIOCT W TEMIIOPO-MaHOyIapHaTa cTaBa. TeoOpUTHIHO Te ca 0a3upaHy Ha Pa3IHIHUTE
TEOpHHU 32 JBI)KCHHE HA JIOJTHATA YETIOCT. APTHUKYJIATOPBT € CI0KEH MEXaHH4YEH ypead, KOHTO
TpsAOBa /1a BB3NPON3BEKIA PUHUTE HEPBHO-MYCKYITHH JBIDKCHUS Ha JOJTHATA YEIIOCT (2).
CaIiecTBYBa MHOTO0Opa3ne OT apTUKYIATOPH, KOUTO MOTAT J1a ObaaT Kiacu(pHIHPaHH 110
CJICAHUS HAYHUH:
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€ MexaHWuHa oc Cbe CpeaHm C MHANBAAYaNHM
BUPTYasiEH

CTOMHOCTH CTOMHOCTU

/ O\

Cnopen Glossary of Prosthodontic Term (3) apTukynatopute ca noJpe/ieHu B YeTHPH Kiaca.

Knac — 1. TIpoctn MexaHWYHH YCTPOICTBA, KOMTO PETHCTPUPAT CTATUYHO IMOJOKEHHUE MEXKITY
ropHa U JI0NHa 4emocT. [103BoIABaT caMo BEpTUKAIHH ABUKEHHUS.

Kaac — II. Ilo3BosisiBaT XOPU3OHTAIHH W BEPTHKAIHH [IBIDKCHHUs, 0€3 Ja BB3MPOH3BEKIAT
JIBIDKCHUSTA Ha JIOJTHATA YEJIFOCT.

Kaac — III. MexaHu4yHu yCTpPOMCTBA, KOMTO BB3MPOM3BEXKAAT BT HAa KOHAUIHOTO BOJICHE
MOCPE/ICTBOM MEXAaHMYHM aHAJO3M Ha JIOJIHOYEIIOCTHATAa CTaBa. Bb3mpousBexaa HM3LANO WIN
YaCTUYHO 00EMBT Ha Bb3MOYKHUTE JIBHKCHUS. BUBaT: apKOHOB THUIT M HE APKOHOB THII.

Knac — IV. Mexann4HO ycTpoHCTBO, KOETO MOXKE Ja MPUEMa JAHHU OT TPUM3MEPHH JTUTHTAIHH
perucTpaTy, Mo3BOJSIBA HMHAMBHAYAIHO IOJOKEHHE HA MOJCIUTE CIPAMO JOJHOYENIOCTHATA
CTaBa W IThJIHA CHMYJIAIS Ha JBMKCHHUATA HA YCIIOCT.

ApTHKYTaTOpU caMO C MEXaHWIHA OC, (PUKCHpAIIH OKITy30-apTHKYJIAIIMOHHUTE CHOTHOIICHHUS
MEKTy TOPHA U JIOJTHA YETFOCT, TI03BOJISBAI CaMO BEepTHKAIHH ABMkeHns (pur 1). Haif — gecto
CpeIlaHnuTe HEeyJaud TpH pabdoTa ¢ Te3W YCTPOICTBa ca MPEKIECBPEMEHHHUTE KOHTAKTH, KOUTO
Morar Jia JIoBeiaT 10 TpaBmarudHa okiysus (Mirchev, 2001).

@Due. 1 Apmuxynamop camo ¢ MexaHuuHa oc.

ApTHKYJIaTOpH CBC CpeIHM CTOMHOCTH ((ur. 2) ca eJHH OT Haif-uecTo ymorpeOsBaHHTE B
KIMHWYHAaTa TpakThka. HeoOXoamMmmTe CTOWHOCTH ca  TPEIBAPHUTENHO 3AJIOKEHH B
KOHCTPYKIUSITA HAa apTUKYJIATOPA.
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|
Due. 2. Apmukynamop cvc cpeoHu CmouHOCmU.

ApkoHoBuAT apTukynarop (¢ur. 3) e m3rpaseH Ha aHATOMUYECH MPUHIMI, TPH KOHTO
KOHIWITHATE aHAIO3W Ce HaMMpPAaT Ha MaHIHOYJIapHUS €JIEMEHT, a CTABHUTE SIMKH Cce HaMHpaT Ha

TOPHUS eNIeMeHT (4).

QDue. 3. Apkonoe apmuKynamop

He apxonoB aptukynatop (¢ur. 4) e u3rpajgeH Ha He aHATOMUYCH MTPUHINI, KOWTO KOHIMITHUTE
aHAJIO3U Ce HAMMPAT Ha TOPHHUS €JIEMEHT, a CTABHUTE MKH CE€ HAMUPAT Ha JIOJTHUS eJIEMEHT (4).
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@ue. 4. He apkonos apmuKkynamop

Buptyanmnure apruxynaropu (Gértner, 2003) ce msnomzsar npu CAD /CAM cucremure 3a
BUPTYaJHO CUMYJIMpaHe Ha JIBI)KCHUsITA Ha JIOJIHATA YEJIIOCT IPU U3padOTBAHETO Ha MIPOTE3HHUTE
KOHCTpYyKIHH (ur. 5).

Due. 5. Buplhyanen apmuxyiamop

OCHOBHO APTUKYJIIATOPUTC HaMUPAT MPUIIOKCHUC B MPOTECTUYHATA ACHTAJIHA MCAWIIUHA. Bceexn
€UH JICKap 110 ACHTAaJIHA MCAUIIMHA, KOUTO M3I0JI3Ba apTHUKYJIATOP B MPAKTUKAaTa CU AIEMOHCTpUpaA
3aBUJHU MMO3HAHUA U CTPEMEIK 3a MIOCTUI'aHE Ha nep(beKTHaTa IMPpOTE3HA KOHCTPYKIIHA.
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TESTING OF THE POSSIBILITY OF FABRICATION
POLYETERETERKETON (PEEK) RESTORATIONS BETWEEN
DENTAL MEDICINE DOCTORS
Zhivko Georgiev , Angelina Vlahova, Svetlin Alexandrov, Stilyan Hristov
Department of Prosthetic Dentistry, FDM, MU — Plovdiv, Bulgaria

Abstract:

Polyether-ether-ketone (PEEK) is a present dental material with significant
advantages including excellent mechanical properties, biocompatibility and non-toxicity.
The high-performance thermoplastic polymer is used in many medical fields due to its bone-
like elasticity. BioHPP is a part of the family of Polyether-ether-ketone (PEEK). It's an
alternative to the metal alloys in Prosthetic Dentistry

Key words: PEEK, BioHPP, Prosthetic Dentistry

Bbeenenne:
BioHPP (High Performance Polymer) e TepmormiacTHdeH BHCOKOTEXHOJOTHYCH MOJMMEp Ha
6azata Ha PEEK (monmereperepkeToH), KOWTO BeUYe YCICIIHO CE H3IOI3Ba B OIEpAIIHH,
U3BBPIIBAHU BBPXY X0pa, B MPOABIDKEHHE HA MHOTO roquHU. Tol € ch3aJeH 1 OTIMMU3UPAH 3a
nentanHata meamiuaa (Pace, 2005; Wang, 2014 ). Cpappika MHKPOYACTHIIN OT KepaMHKa 3a
n3pabOTKa Ha EKCTPEMHO 3APaBH KOHCTPYKIMU U € C OTJIMYHA MojupyemocT . Te3u kepaMudHu
IBJHUTENHN ca ¢ rojemMuHa, okoio 0,3 - 0,5 mukpona u 3aemat 20% oT obuus odoem Ha BioHPP
(Bechir, 2016). bnaromapeHne Ha Te3M MaJKd pa3MepH, C€ IOCTUra €JHAa XOMOTEHHOCT B
MaKpOCTPYKTypaTa Ha TOJHMEpa, KOATO OT CBOSI CTpaHa BOJAM A0 O€3ympedHo MOJHpaHe Ha
n3paboTeHaTa KOHCTPYKIMS. BicokaTa cTeneH Ha MojmupyeMocT Ha MaTepraia, BOIH JI0 JUIca Ha
3a/IbpKaHe Ha Iulaka W cTaOWIHOCT Ha nBera BBB Bpemero (Brillhart, 1991;Vosshans, 2013). C
koedumeHTa Ha emactudHOCT okoio 4GPa, BioHPP ce moOmmkaBa MakcHManHO IO Ta3d Ha
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kocTTa. ToBa € BaXXKHO IpH NMPOTE3UpPaHe ¢ TOJEMU KOHCTPYKIMHU BBPXY HUMIUIAHTH, ThH KaTo €
BB3MOXHO Ja ce MOosBAT cwin Ha ycykBaHe (Pokorny, 2013). 3apaam MomynbT Ha eIacTHIHOCT
O7M3BK /10 TO3M Ha CIIOHTM03aTa, IbBKATEHOTO HAJATaHE ce MpeaBa BE3MOXKHO Hal-IIa/sIIo 1
pUCKBT OT ppaktypa HamainsBa (['eoprues, 2017).

ea:

Jla ce mpoy4Yn MHEHHUETO Ha JIEKAPHUTE TI0 JEHTAIHA MEIULMHA, OTHOCHO M3IIOJI3BAHETO
Ha PEEK -0azupanu marepuanu, 3a nu3paboTBaHETO HA MOCTOSIHHUA KOHCTPYKIIMH B €XKEJIHEBHATA
UM IIPAaKTHKA.

Marepuana u MeTOAH

3a chOMpaHe Ha eMIICPUYHH JAaHHH CpEeJ JIEKapuTe IO JICHTalHa MEAWIMHA Oere
M3I0JI3BaHa Npsika aHOHWMHA TPYNoBa aHKeTa. B aHKeTHOTO mpoyuBaHe ce BKiounxa 144 mmma
OT paiioHHUTE KoJleruu B obnact [1noBauB u dyxOuna. Enunuiure Ha HaOmoneHne 0sxa JeKkapu
10 JICHTaJHA MEJMIMHA, C HAIUYME M OTCHCTBHE Ha CIIELMATHOCT. AHKETHOTO NPOYYBaHE ce
m3BbpIu B Tepuona SAnyapu 2017r. mo Maprt 2017 r.. 3a menure Ha MpOydYBaHETO Oeie
Ch3//IeHa, creu(UIHa ¥ aHOHMMHA aHKETHA KapTa, ChAbpXKalla TpU (aKTOPHAIHH MPU3HAKA
(o1, TPYIOB CTaK M HAJIWYME HA CICNUATHOCT ) M CAWH BBIPOC 3acsran] HHYOPMHUPAHOCTTA Ha
aHKETHPAHUTE JINIA, OTHOCHO BBIIpocHUs Marepuan (Ilomuereprepkeron - PEEK).

PasnpeneneHneTo Ha pe3yiTaTHTE, CIEABAIE BPB3KAaTa MEXAY AeMOrpadcku u
CTIeIMANTN3UpaHN BBIIPOCH OT MpoBeAeHaTa aHkeTa. CnrOpaHaTa mbpBHYHA HH(pOpMarms Oerre
KOIMpaHa W BBBCACHA B KOMIIIOTHpPHA Oa3a JaHHU, KBACTO CC€ HU3BBPIIUXA CTATUCTHYECCKA
TPYIHPOBKa, TpeKkoaupaHe U aHamu3. JlanHute 06gxa 00paboTeHHM C TOMONITa Ha
crielManu3upanus cratuctTudecku mpoaykt SPSS (Bepcus 17).

W3non3Bame ce KpUTHYHO HUBO Ha 3HaunmocT 0,05, KoeTto mpu HyneBa XHIOTE3a

OTXBBPJISl HATMYMETO HA CTATUCTUUYECKH 3HaunMa paziuka, p<0,05.

Pe3yartaTu u o6chiKaHe:

Tabmuna 1. Pasnpenenenue Ha m3paboTBaHe Ha KOHCTpYKIwH OT [lomeTepeTepkeToH

Tpynos cram N| % | Mean | SEM | SD u P
Jla 2] 83
192 | 0023 | 0277 | 1000 | 0.000
He 132 91,7
060 144] 100,0

Pasnpenenenne Ha JaHHWUTE, CBBEP3aHU C BBIIPOC 5, ca W300pa3eHN Ha quarpama 1. YcTaHoBH ce,
4Ye TPOIEHTHOTO paslpejeneHne mpu oTtroBop ,.He” e 91,53+0,024%, a 3a otroop ,Jla” e
8,3+0,08%. Ilpn HampaBeHaTa CBIOCTaBKa MO TO3M INpPU3HAK CE IMOTBBPAM aITEPHATHBHATA
xurotesza u=100,0 (P<0,001).
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Huarpama 1.

WU3pa6oTeeTe nu KoHcTpykuum oT PEEK

Ona
HHe

Ot Ttabmuma 2 ce J0Ka3Ba, C HEMAPAMETPUYHUS aHAIW3, KPUTCPHS Ha CBITIACHE Ha
[MupchH, KBHAETO Ce MOTBBPIKAABA HyJeBaTa XHIIOTE3d, Y€ TOJUHUTE TPYIOB CTakK, HE Ca B
u3pa3eHa 3aBUCHMOCT C BBOPOC 5, Kacaelml W3pabdOTBEHETO HA  KOHCTPYKIHMH C
[ommereperepkeron (PEEK) — > =2.507 /P>0.05/.
Tabnuya 2. Cmpykmypa na uzciedsanume 1uya no mpyooe Cmadic u 6bNPoc 5.

Tpynos cTaxk * Bpnpoc S
TpynoB crax W3paboTBane Ha
KOHCTPYKI[HHU OT
_PEEK
Ha He Oo6mo e P
JI0 5 TOAUHU bpoit 5 32 37
% 41,7% 24,2% 25,7%
Ot 6 1o 10 rogunu bpoit 1 20 21
% 8,3% 15,2% 14,6%
Ot 11 o 20 rogusu Bpoii 3 26 29 2.507 0,474
% 25,0% 19,7% 20,1%
Han 21 rogunn Bpoii 3 54 57
% 25,0% 40,9% 39,6%
Oo6mo bpoii 12 132 144
% 100,0% 100,0% | 100,0%

Or nmarpama 2 otOerns3Bame, Y€ MPOIEHTHOTO CHOTHOIICHWE HA JIMIATA, KOUTO
3asBsIBAT ¢ HAH-TOJISIM IMIPOIEHT, Y€ M3padoTBaT KOHCTpyKIMK oT duomarepuanute Ha PEEK ca c
TpynoB ctax a0 5 roaman ¢ 13,5%. C Hali-roysiM NMPOLEHT NPH OTCHCTBHE HA padoTa C Te3n
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MaTepuany, ca JHIarta ¢ TpyaoB cTax oT 6 mo 10 rommnm, 95,2%, crenBaHHM OT JEHTAITHHUTE
JIeKapu ¢ TPyIoB cTax Haf 21 ronunu cTax ¢ 94,7%.

100,0%] TpyRoB cTax

M o 5 roaunHn
OT6 ao 10
-ronm-m
OT11 go 20
Dro.quuu
B Han 21 roavHn

80,0%]

60,0%

40,0%

20,0%

0,0%—
Da He

N3spaGoTtBeTe Nu KoHCcTpyKuumn ot PEEK

Or HemapaMeTpuYHWs aHajiu3, KPUTEpUs Ha Chriacue Ha [IUpChH, KBIETO ce
MOTBBPXK/IaBa HyJIeBaTa XUIOTE3a, Ye CICHHATHOCTTA, HE € B M3pa3eHa 3aBHCHMOCT C BBIPOC 5,
Kacaen u3padotseHeTo Ha koHcTpykuun ¢ [Tommereperepkeron (PEEK) — 2 = 0.041 /P>0.05/.

100,0% Hanuumne Ha
cneuuanHocT

Haa
EHe

80,0%

60,0%]

40,0%

20,0%

7,9% 8,8%
0,0%—

Aa He
N3pab6oTtBeTe nu KOHCcTpyKuumn ot PEEK

Ot pmmarpama 3 otOensi3BaMe, 4e TPOIEHTHOTO CHOTHOIICHHWE Ha JHMIATA, KOUTO
3asBSBAT C HAW-TOJIAM TMPOIICHT, Y€ MU3pabOTBAT KOHCTPYKIMKU oT Ouomarepuanure Ha PEEK ca
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CBhC CIIeHAIHOCT ca 7,9%, crpsamo numa, KouTo ca 6e3 crermansocT 8,8%. C Hal-TOsIM TIPOIICHT
IIpU OTCHCTBHE Ha paboTa ¢ Te3n MaTepHaly, ca JHUIara che crenuanHoct 92,1%, a numarta 6e3
crieranHoct ca 91,2%.

3akiioueHue:
JlaHHWUTE OT CPABHUTENHOTO NPOYUBAHE, MOKAa3BAT BUCOK MPOIEHT Ha HEU3IIO3JIBAHE Ha
Oouomarepuaina Ha 6a3ara Ha PEEK, He3aBucHMO OT TOBa iyt IMAT WM HSMAT HAaTPyNaH TPY10B
CT@XX WM IPUJI00NTA KIMHUYHA CTICIIUAIHOCT.
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MODERN ASPECTS OF POSTOPERATIVE PAIN CONTROL USING
FMRI TO MEASURE THE EFFECTIVENESS OF ANALGESIC
INTERVENTION
Tanya Sbirkova, Deyan Neychev
Department of Oral Surgery, Faculty of Dental Medicine,
Medical University of Plovdiv

Abstract: According to literature data, moderate to severe postoperative pain is found in
about 80% of patients undergoing surgery. The analgesic techniques used to control this type
of pain cannot be fully assessed by the use of psychometric techniques. The scores obtained
using such questionnaires depend to a large extent on a number of concomitant factors - the
type of the medication used, the emotional and cognitive characteristics of the patient.
Therefore, the obtained data on the response to postoperative pain are subjective to a great
extent. The model used in many studies of analgesics in oral surgery is extraction of
impacted mandibular third molars, which enables the reproduction of pain of the same
intensity. The development of technologies and the emergence of fMRI technology have
allowed to make an objective assessment of the effect of the medication administered on the
basis of the excitability of certain regions of the brain cortex involved in the development,
conduction and response to pain stimuli. There is also an opportunity to assess the patient's
level of fear based on excitability in certain cortex areas and, thus, to assess the merely
emotional components of postoperative pain.

Keywords: pain control, fMRI, extraction of third mandibular molar

Introduction: According to the classification of the International Association for the Study of
Pain (IASP), the pain is an unpleasant sensory or emotional experience associated with actual or
potential tissue injury, or described in terms of such injury. (1) Pain is a kind of
psychophysiological state of the individual arising as a result of the influence of severe or
destructive irritations causing organic or functional disorders in the body.(2) The inability of an
individual to describe the pain verbally does not diminish the possibility that this individual is
experiencing pain and is in need of pain-relieving treatment. Pain is always subjective. Each
individual learns to find an expression describing the pain through his or her previous personal
experience related to injuring stimuli. Irrespective of the part or parts of the body where the pain is
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localized, pain is always unpleasant and therefore has an emotional component. (1) In many cases,
pain is provoked by various types of surgical procedures in different areas of the body. Surgical
removal of an impacted mandibular third molar is used as a pain model in the studies of new
analgesic medications, as well as in the assessment of various analgesic techniques.

According to the Report on Health Care 2015 of the National Center of Public Health and
Analyses, the total number of surgical procedures performed in Bulgaria in 2014 is 612,257 (3)
Each surgical procedure is associated with postoperative pain that is acute in nature. The adequate
control of this type of pain may be a challenge. Various analgesic techniques are used to relieve it:
1) Postoperative use of analgesic agents at a dose determined by the attending physician. 2)
Multimodal analgesia - the use of two or more analgesic agents with a different mechanism of
action, allowing maximum analgesic effect with minimal side effects. 3) Preemptive analgesia —
based on the principles of prevention, namely blocking the pain in the area of the surgical
procedure before pain appears. None of these techniques is completely perfect. An assessment of
analgesic methods is needed. Various scales are used for this purpose — visual and verbal pain
scale, visual analog scale, verbal scale, McGill Pain Questionnaire, digital scale, etc., which,
unfortunately, provide an entirely subjective assessment of pain. In order to exclude the subjective
factor from the assessment of the effectiveness of various analgesic techniques, it is necessary to
introduce an objective methodology such as the application of functional magnetic resonance
imaging (fMRI).

Functional magnetic resonance imaging (fMRI) of the brain is a non-invasive imaging study that
uses a strong magnetic field and radio waves to register brain activity. (4) The basic approach on
which this method is based is blood oxygen level dependent (BOLD) imaging due to increased
blood flow and vasodilatation with the increased use of oxygen in the activated brain areas. (4)
The BOLD technique takes advantage of the fact that the change from diamagnetic
oxyhemoglobin to paramagnetic deoxyhemoglobin that takes place with brain activation results in
decreased signal intensity on MRI (5) fMRI can be used in three main areas: 1) studying of acute
and chronic pain by monitoring the changes in specific brain structures responding to pain stimuli;
2) studying of endogenous pain which includes placebo, empathy, attention or cognitive
modulation of the pain; 3) using fMRI to assess the effects of analgesic agents on brain function in
acute and chronic pain. (6) fMRI is used to find drug-induced changes in the blood supply of
specific brain structures with the administration of certain medications and thus assess the effects
of these medications.(7)

Objective: The objective of this article is to present a methodology that allows to make an
objective assessment of postoperative pain as well as to evaluate the efficacy of various analgesic
techniques used for postoperative pain control.

Principles of objective assessment of pain using fMRI

Scanners with different magnetic field values are used for fMRI. Tesla (T) is the unit used to
measures the magnetic flux density. The high-field standard is 1.5 Tesla. 3 Tesla scanners generate
a magnetic field whose strength is twice that of 1.5 Tesla scanners and they allow to obtain
extremely detailed images of the studied anatomical structures. The benefits of the 3T scanner are
not limited to magnetic resonance imaging. The increased spatial resolution of the 3T scanner
makes it possible to obtain high quality vascular images. Thus, 3 Tesla MR angiogram studies may
often supplant the need for invasive studies. Globally, research has already been done on fMRI
using 7T scanners, which provide accurate and reliable results due to their exceptionally high
resolution. (8)

fMRI measures nerve activity by indirectly assessing the changes in the blood flow in capillary
beds. (9) Numerous approaches, including block design, event-related and perception-related
paradigms, have been used in the fMRI studies of physiological, clinical and pharmacological
aspects of pain and analgesia. (6) Baseline can be estimated by baseline measurements of the
spontaneous pain. (10) The ability to use fMRI to image the whole brain at the same time and to
use powerful algorithms to segregate functional circuits allows us to begin to elucidate the

181



processes in the central nervous system underlying affective and motivational components of
pain.(6) Furthermore, this enables us to observe the sites in the central nervous system where the
action of medications takes place.

Prior to the development of fMRI, the pharmacological assessment of medications was based on
direct visualization of the brain structures that were activated or remained passive under the
influence of the medication. (7) There are two main methods for assessment of the interactive
effects of a medication when using fMRI. The first method, called BOLD technique, takes into
account the changes in the blood oxygen saturation level (registering the changes in
oxyhemoglobin) induced by cognitive or sensory stimuli (11,12) Most studies are based on
changes in blood oxygen saturation level (13) in fMRI where the signal is not quantitative and
varies significantly in time and space. (14)

The second fMRI method used, the ASL technique, registers the changes in the arterial blood flow
- it produces a signal which is stable over time. (7) It also registers regional changes in cerebral
blood flow, which allows for a straightforward physiological interpretation. These advantages are
the reason why some authors prefer this method of study. (8,15,16)

Stewart et al. (2014) (7) compared the results obtained in the study of the effects of analgesic
agents on the brain using BOLD and ASL. They found that the final resolution of the images
obtained using both methods was similar - (3 mm)® (7), and the total acquisition time was 25%
longer with ASL than with BOLD. (6) The authors report that this is due to the fact that each head
movement slows down the image by 5.2 seconds in the ASL method and by 2 seconds in the
BOLD method. (7) In studies comparing results at extremely short intervals, the sensitivity of the
BOLD method is superior compared to that of the ASL method. (17) The quality of the data
acquired with the BOLD method worsens with the increase in time between the administration of
the medication and the registration of the results, making it unstable over time, unlike the ASL
method which is stable over time and is more appropriate to assess the effect of a medication. (18)
Stewart et al. (2014) (7) found that the ASL method is more sensitive than the BOLD method, and
it can capture results in smaller sizes and lower medication doses.

fMRI is an excellent method for studying the pain mechanisms in the brain. (19) Due to its high
spatial and temporal resolution, it makes possible to elaborate complex paradigms, thus allowing
dissociation and characterization of the individual components of the pain matrix. (19)

Regions of interest in the study of postoperative pain using fMRI

Modern views conceptualize pain as a brain-based phenomenon. (20) Progress in neuroscience has
allowed us to explore how the varieties of pain experience are mediated by the complex
relationships between the mind, brain, and body. (20) fMRI has made it possible to clarify that
pain activates not a single center in the brain, but multiple cortical and subcortical regions
including primary and secondary somatosensory areas (SI, SII), primary motor (MI) and premotor
cortices (PMC), supplementary motor area (SMA), basal ganglia, parietal and insular cortices,
periaqueductal gray matter (PAG), rostral ventromedial medulla, hippocampus, amygdala,
parahippocampus, anterior cingulate cortex (ACC), and prefrontal cortex (PFC). (21) These are the
so-called regions of interest (ROIs). Pain is influenced by many cognitive, emotional and other
factors affecting brain functions, and it is considered that these regions of interest involved in pain
modulation play a key role in pain perception. (21,22) Therefore, the study of these regions of
interest using fMRI is essential for the objective assessment and study of pain mechanisms in the
brain.

The regions of interest are of paramount importance for the objective assessment of the analgesic
effect of various medications (23), as well as of new pain-modulating medications. (24) Similar
studies have been conducted by Ianetti et al. (2005) (25) on the analgesic effect of gabapentin in
healthy patients. Hodkinson et al. (2015) (26) used fMRI to examine the analgesic response at
brain level using the nonsteroidal anti-inflammatory drug Ibuprofen for pain relief. The method
they chose for obtaining results is ASL. This team used pain model involving extraction of
symmetrical impacted mandibular third molars to model pain with an inflammatory component.
They performed fMRI before and after the surgical procedure, with a minimum 2-week interval
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between the two surgical procedures. (26) The authors found that regions of interest with a
positive response based on the changes in cerebral blood flow were as follows: rostral ventrolateral
medulla (RVM), periaqueductal gray matter, posterior cingulate cortex (PCC), amygdala,
orbitofrontal cortex (OFC), and hippocampus. (26) Of these regions of interest, periaqueductal
gray matter (PAG) is a key structure for the understanding of the mechanisms by which the brain
modulates pain, both with placebo and analgesic agents. (6) This is a brain structure composed of
gray matter, located in the midbrain, containing enkephalin-producing cells. The stimulation of
this structure results in the release of serotonin (the happiness hormone) which is involved in the
descending pain modulation.

fMRI and surgical procedures for extraction of impacted mandibular third molars

Surgical removal of mandibular third molars significantly reduces patient's quality of life in the
postoperative period, which returns to normal no earlier than the sixth postoperative day. (27) The
main factor for this is the presence of postoperative pain. The surgeon is in a dilemma of what
analgesic medication to prescribe to the patient in order to control this pain so as to reduce
patient’s discomfort and restore patient’s working capacity. Hodkinson et all. (26) studied the
effects of the nonsteroidal anti-inflammatory drug Ibuprofen administered after surgical removal
of a mandibular third molar using fMRI with the ASL method. The results they obtained show that
Ibuprofen does not alter the activity of the central nervous system in the absence of inflammatory
component of the pain. (26) Nonsteroidal anti-inflammatory drugs do not change the normal pain
threshold but reduce abnormal pain responses in inflammatory setting. (28) The study of
postoperative pain after surgical removal of a mandibular third molar and the objective assessment
of the methods and the means of its relief can contribute to easier acceptance of this intervention
by the patients and to improvement of patients’ quality of life in the post-operative period.
Conclusion: The presence of postoperative pain results in delayed patient recovery in the early
postoperative period and worsened quality of life. There are many analgesic techniques for
postoperative pain control, but the assessment of their effectiveness is extremely subjective.
Making an objective assessment of these techniques at brain level, using the achievements of
modern science and, in particular, the fMRI, will allow us to administer the most appropriate
analgesic agents and pain-control techniques, and thus improve patients’ quality of life after a
surgical procedure.
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Abstract

Introduction: One of the major stages in research preparation is the
determination of an appropriate sample size to answer the research question.
Purpose: The current work presents an open source, internet based application
for sample size determination, developed by the authors. Materials and Method:
The application is written in “R” — the functional computer language for
statistical processing. The graphical interface is created with “Shiny”. Results
and discussion: The application is hosted wunder the domain
zlatev.science:3838/zsample/. The program has a menu with 3 divisions. The
first one is “Instructions” and covers the usage as well as the formulas used for
sample size determination. The second is “conventional effect size” based on
Cohen’s suggestions. The third one is a drop down menu offering the user
sample size determination for the two most frequently used statistical tests in
the field of dentistry - ANOVA and t-test. Conclusion: The usage of the
proposed application is easy and intuitive.

Key words: sample size, R, Shiny
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BonBenenue:

OmnpenensHeTo Ha HEOOXOMUMHUAT Opoil eAMHHMIM Ha HAONIOJCHUE € eIUH OT Haii-
BAXHUTE €Talll BBB BCAKO IIpOydYBaHe. V3umcnsgBaHeTo TpsOBa 1a ce W3BBPIIU
NpeABapUTENHO, B e€Tala Ha IUIAHWpPaHe M 3aBHCH OT JW3aifHa Ha W3CIIEIBAHETO.
[MpaBumHOTO ompenesnsiHe Ha HEOOXO0AMMUS OPOM eMHMIIY TIoMara Ha M3CJe0BaTeNs 1a
MOJIY4H JOCTOBEpPHH, Oa3MpaHu Ha JOKA3aTeNICTBA Pe3yTaTH, CliecTsBa paboTa, BpeMe U
cpexactBa Ha Hay4HUS ekul. (Dimitrov 1996; Dimitrov 2007; Lwanga S.K. & Lemeshow
S. 1991) To e B mpsAka 3aBUCHMOCT OT CTPYKTypaTa Ha IaHHUTE MOIYYE€HH OT
MPOY4YBaHETO, KAKTO U OT CTATUCTHYECKUTE TECTOBE, KOUTO Ille OBbJAT M3IMOI3BAHU TPHU
anHanmm3a. HampaBenata cmpaBka(Jain et al. n.d.; Krithikadatta & Valarmathi 2012;
Ambrosano et al. 2004) moka3Ba, ye MeTOJWTE Hai-4ecTO W3MOJ3BaHM B cdepara Ha
MaTepHao3HAHUETO ca t TecT ¢ paBHU mponopimu 1 OneWayANOVA ananus, KaTo Haii-
YEeCTUAT IU3aiiH HA MPOYUBAHUATA € KOHTPOJIA - OIIUTHA TpyIHa.

W3uncnaBanero Ha HeoOxomumusi Opoil equHWnM Ha HAONIONEHHWE MOXE Ja ce
U3BHPILIMA PHYHO, Ype3 pasinyHu (OPMYJIH WM Ja c€ W3MO0JI3Ba KOMIIOTHPHA MporpamMa.
»R* TpencraBnsBa Oe3liaTHa MporpaMHa cpela 3a CTaTUCTHYecka oOpaboTka u
ch3laBaHe Ha rpaduku. Upe3 cb3maBaHeTO W MOTU(UIMPAHETO HA ,,TAKETH BCEKH
moTpeOuTEeT MOXE Aa pasmmph (YHKIIHOHATHOCTTa MY, ABTOMATH3MPAWKH PYyTHHHU
3amaud. ToBa ro mpeBpblia B MOIIEH MHCTPYMEHT, HaJMHHABaIl BBH3MOKHOCTUTE Ha
atgopmu xkaro SPSS, STATA wu np.. Ilakerst Shiny , mo3BoisiBa ch3gaBaHETO Ha
rpaduyer uaTepdeiic, upe3 KONTO MOTPEOUTENAT 1a M3M0JI3Ba BH3MOXKHOCTHTE Ha R, 0e3
Jla IPUTEXaBa MO3HAHUS 110 TIPOTPaMHUpPAHE.

3a u3uncngBaHe Ha HeoOXonumus Opoil eTMHUIK Ha HaONOAeHUE ¢ HEOOX0IUMO
u3cienoBareis Ia pasnosara ¢ JaHHM, WJIH Ja HalpaBW HPEANOJIOKEHHUS 3a CICIHUTE
tbaxropu:

1. HuBo Ha 3HaumMocT - o (rpemka oT [ Tum : 1- a )

2. Pasmep Ha edekTa

3. MouHoct Ha u3noa3BaHus kputrepuu (rpemka ot I tum : 1- )

AKO CTOWHOCTHTE Ha TOPHUTC Ca HAJIWYHU, MOXKE Aa CC U3YUCIU YETBHLPTUAT -
Opoii enMHUIIM Ha HAONIOJCHUE, Thil KATO TE ca B3aUMOCBBP3aHU. Bph3kaTa MoOXKe Ja ce
u3pa3u 4pe3 ypaBHeHHE |, H3MOJ3BAHO 3a ONMpEAENIsIHE Ha PAaBEHCTBO MEXKAY CPEIHHTE
Ha JIBC M3CJC/IBAaHU CHBKYMHOCTH (t TecT ¢ enHakBu nponopiuu) (Binu et al. 2014) :

2(Zg + Zy_p)*0? 1
n=———pg (1)

Ksnero :

n - Heo6xoxum Opoii equHiny Ha HaOII0eHHE.

Z,- I'penika oT IbpBH THUII, CTOMHOCTHUTE U ce B3eMar oT Tabiuna. (Dimitrov 1996)

Zy_p - I'penika OT BTOpH THII, 3aBUCU OT MOIIIHOCTTA Ha u3ciensanero. (Ranchov 1997)

6 - CraHgapTHO OTKIOHEHHME - TIOMy4aBa C€ OT MPEIXOAHM M3CIECOBAHHUSA WIH ITWIOTHO
U3CJIeBaHE.

A - Pazmep Ha edekTa - noyiyuyaBa ce OT MPEAXOJHU M3CIEIBAHUS WIN C€ MPUEeMaT CTaHAApTHU
CTOMHOCTH

CTaHIapTHOTO OTKJIOHEHHE MOXKE Ja C€ OIpeJiesid, KaTo BapHaOMIHOCTTa Ha JJAaHHUTE MOJTyYEeHH
OT M3B3JIKaTa. 3a ONpeNeNsIHETO My € HeoOXOJUMO, Jla Ce HANpaBH IPEIBAPUTENIHO MHUIOTHO
NpOyYBaHe WM Ja CE€ M3IOJI3BAT JINTEPATYpHH JAHHUW OT EKCIIEPUMEHT ChC CXOJEH JM3aiH.
Koraro mpenxomnute He ca BB3MOXKHM, MOXE Ja C€ HM3IOJi3Ba IpeiokeHata or Smith, Sc.
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npubnusutenHa croitHoct ot 0.5 wiM Ja ce B3eMe pasiiMKaTa MEXAy MaKcHManHaTta |
MHHHMaJIHaTa CTOWHOCTH M Ja ce paszenu Ha 4 wim 6 . U nata BapuaHTa npezjaraT OJU3Ko J0
PEarHOTO CTAaHAAPTHO OTKJIOHEHHME, TIPHU M3BAJIKK C HOPMAJIHO pa3IipeielieHue.

Pasmepa Ha edexra ce nepunupa, KaTo rojJeMUHATA HA pa3MKaTa OT HyJieBaTa
XUIOTE3a, KOSATO MOXE Ja C€ YCTAHOBHU C JaJICH CTATHCTUYCCKU METOJ. M34ucisiBaHETO
Ha pa3Mepa Ha ¢peKTa Mph t TECT ¢ He3aBUCHMH M3BaJKH, CE MPAaBU Upe3 YpaBHEHHE 2.
(Gravetter 2013)

d Uy — Uy  PpaA3JIMKaA MEeXJY CPeJJHUTe apUTMeTUYHU

(2)

g CTAHZAPTHO OTKJIOHEHHE

I[Ipu OneWayANOVA ananu3 ¢opmynaTta 3a U3YHCIIBAHETO MYy € 3HAYHUTEIHO
mo cinoxHa — ypaBuenue 3. Tst Moxke Ja ce pasriejna KaTo 4acT OT aHajJh3a 33 MOLIHOCT
Ha F. Upe3 To3u Tect ce ompexaens Nald CPeAHUTE apUTMETHYHH Ha CpPaBHSIBAHHUTE
IPYIU [; Ca paBHU 3a ompejeseH Opoi rpymnu k, koeTo AepuHUpa U HyJeBaTa XUIOTe3a.
CbhOTBETHO IpPU MOTBBPXKJaBaHe Ha aJTEpPHATHBHATA XMIIOTE3a JOKa3BaMe pa3jiuKa BbB
CPEeJIHUTE apUTMETHUYHH. 3a Ja € BaJuAeH aHalu3a TpsAOBa Jla ce MOCPEI[HAT CIEJHUTE
yCIOBHS:

1. HopmanHo pasmpejelieHre Ha BApUALUUTE B TPYIUTE;

2.N>k+l uni>1, kpaero N oOmusAT pa3Mep Ha W3BajaKara, a nj ¢ Opos
eIUHHIN B TpyIa i.

Momwnoct = P(F(k—1,N —k,A) 2 F,_o(k—1,N —k) 3)

Pasmpeneneunero Ha F mokasarens mpu JoKa3BaHe Ha HyJeBaTa XHIOTE3a
clieBa IICHTPANHO pasmpejaclicHHe [TO0KaTo, NpH JO0Ka3BaHE Ha alTepHATHBHATA
pasmpeneneHHeTO € HEIEHTPAIHO OMpPEeAeNeHO OT mapameTbpa - A , KOHTO 3aBHUCH OT
pa3Mmepa Ha edekra A - popmyna 4 .

A= Nn(k) (4)
KBJIETO,
k 2
e (U — 1)
S P— 5
A= k (%)
g

Hemoctarbk Ha mpemoxeHUTe (GOPMyNH € TPYIHOTO HM3UYKCIABAHE HA CTaHIAPTHOTO
OTKJIOHEHHe ¥ pa3Mmepa Ha edexra. Koraro m3ciemoBarens € W3IpaBeH MHpen 3ajadara 1a
onpenend HeoOXoquMuAT Opol enuHMIM Ha HaOmozeHue, Oe3 ga pasmojara c IpeaBapHTENIHH
JaHHU 3a BEIMYUHUTE, KOMTO 'O UHTEPECyBar, Ipoleca ce 00BbP3Ba C pa3xoj Ha MHOTO BpeMe 3a
CUMYJAILMK C PAa3IMYHU CTOMHOCTH M BB3MOXKHOCT 3a JOIYCKaHE Ha M3UUCIUTENHU rpemku. C
1en u30ATBaHEe Ha IOCIEIHUTE, C€ M3MON3BAaT PA3IMYHA KOMIIOTHPHHM mporpamu. B ,R*
W3YUCIISIBAaHETO Ha HeoOXoaumusi OpoH enuHWIM Ha HaOJIONEHHE Clie[[Ba TOPENOCOYCHUTE
¢dopmymu. ToBa 1mo3BOJSABAa NPOBEXJaHE HA TOMSIMO KOJIMYECTBO CHMYJAIWMK C Pa3iIM4HH
CTOMHOCTH M HaMallsiBa Bb3MOXKHOCTTa 3a JONyckaHe Ha rpewkd. IlpeaumctBo Ha ,,R* mpu
omnpesesHe Ha HEOOX0AUMUs OpOi eIMHHIM HA HAOIIOJCHNUE ca CITydanuTe, B KOUTO HAMA JaHHH
3a CpeAHUTE CTOMHOCTH Ha pazmuunute rpymu npu ANOVA u t aHanus, Thif KaTo n ce onpenens
4pe3 (QyHKIMH 32 U3YHCISIBAHE HA MOIIHOCT. B TSIX mapameTpuTe KOMTO HM MHTEPECYBAT ca : o -
HHMBO Ha 3HaYMMOCT, MOIIHOCT Ha aHaln3a ¥ pa3Mep Ha edekra. Te mMorar 1a ce ompesiesnsT oT
u3cienoBaTens 6e3 HaNUYHU NIPeIBAPUTEIHH JaHHH 3@ U3CIIeBaHaTa ChBKYIHOCT.

Ien:
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LlenTa Ha HacTOSIIMS TOKJIA] € Ja MpeACTaBH Ch3laaeHa B ,,R*, Opay3pp-Oazupana
anIMKanus 3a onpeselsHe Ha HeoOXOAMMHMS Opoll €IMHMIM Ha HaONIOJEHHWE, NPU Hai-4ecTo
U3MOI3BAHUTE B ICHTAIHOTO MATEPUANIO3HAHUE METOIM HA M3CIIEBaHE.

Marepuan u MmeToau:

3a ch3aBaHe Ha HACTOSAIIATA AIUIMKALMS CE M3M0J3Ba MporpamMHaTa cpeaa ,,R“. [TakeTsbt
,PWI* € Ch3/1aJIcH 32 U3YUCIIABAHE Ha CTATHCTHYECKa MOIIHOCT 3a OIPE/ENEH CTaTUCTHYECKH TECT
WK He0OX0IMM Opoil eIMHUIIM Ha HAOJIO/ICHHE.

Yacr or  ¢yHKuuatre My  ca
npepaboTeHN 3a MEJIUTE Ha aIIMKalusaTa U ca T a6fiuua 1 Ipeonooxcenu om Cohen
n06aBenn B mporpavuus koi. Topa s mpapu _CMIOUHOCMU 30 pasvep Ha edekma

He3aBHCHMAa OT IPOMEHH M TO3BONsiBa [ a3Mep Ha ANOVA t test
M3IIBIHEHNETO M Jla ce U3BbpImBa 0e3 edekra

HEOOXOIMMOCT OT JPYTHM TakeTH. IIbpBara MaIrbK 0.1 0.2
BB3MOKHOCT B allIMKALMATA € ONpeJelsHe Ha cpeaeH 025 0.5

KOHBEHIIMOHAJICH pa3Mep Ha eheKTa 3a1aaeH OT

Cohen(1982), upe3 dynkuusra ,,Cohen®. Upes TOJIAM 0.4 0.8

HEsl MOXKE€ J1a CE OMpeNeNIAT CTOMHOCTUTE TpHU

ANOVA wu T rtecroBe mokasHu B Tabiuia 1. Ilocouenutre pasmepum Ha edekra ca
OpPHEHTHUPOBBYHN. TeXHUAT m300p TpsAOBa Ja € chOOpa3eH C WHAMBHIYATHHTS M3UCKBAHUS 32
KOHKPETHHS CKCIICPIMEHT.

Jpyrute nBe QyHKIUHU, KOUTO CE M3IIOI3BAT
ca ,,ANOVA“ u , ttestES“. U mpu n1BeTe mapameTspbT
3a Opoii Ha eAMHUITNTE Ha HAOJIONCHNE HE € 3aJa/leH
B KoMaHaHuA pel. Tosa kapa ,,R* na usuncim upes
Pasuep a ecperra AITOPUTHM CTOMHOCT, YI0BIIETBOPSIBAIIIA
B m 1 M3UCKBAHETO Ha YPAaBHEHUATA 3a MOIIHOCT NP JBaTa
CTaTUCTHYECKH aHanmu3a. [Ipy  BbBeXIaHE Ha
OCTaHAJIUTE TapaMeTpu - O - HUBO Ha 3HAYUMOCT,

Bpoii rpynu

B 50

HUBO Ha SHa4MMOCT MOII[HOCT Ha aHauM3a W pasMep Ha edekra ce
o @3 - nojyyaBa HEOOXOMUMHUST Opoil  COUHUIM  Ha
-_—

HaOJII0IeHUE.

3a 7a ce yJlieCHH NMOTPeOUTENAT U 1a ce
HalpaBH alUTMKAlUsATa HHTYHUTHBHA C€ U3IMOJI3Ba
makeTsT ,,Shiny®, KOWTO MO3BOIABA Ch3IaBaHE
Ha Opay3bp-0asupana rpadumuHa cpema 3a
pa6ora c¢ ,R“. MUsmomsBa ce ¢yHKIUATA

CTaTUCTHYeCKa MOLY

[ 03] 1

Queypa 1 Mnvseauu 3a eveexcane Ha »,havbarPage®, kosATO pa3jens ekpaHa Ha MCHIO
Jcenany om nompeoumens cmouHoCmu W ]IBa MaHena - CTPAHMYCH U OCHOBeH.(Pur. 2)
CtapTOBHUAT WpO30pel] HAa IporpaMara 3amo4Ba
cbe cTpanuua MHcTpykuuu®, KbAETO €
00siCHeHA MPUHIMIIHATA paboTa Ha aIUTUKAIUATA U TPUTE U KOMIIOHCHTA .

B crTpanuunus naHen, 4ype3 miab3raud (ur. 1) ce BBBEKAAT CTOWHOCTH Ha
napamMeTpuTe 3a Pa3qU4YHH TECTOBE, KOMTO Ca PEAKTUBHH - T€ MOMAAaT BHB (YHKIHUATA
u34HCIIBaIla HeoOXoauMus Opoil enMHUIM HA HabHMoaeHHe. B OCHOBHUS Tpo30pen ce
U3BEXK/Ia pe3yJliTaTa Ha aHTJIMUCKU €3HK.

Pesynratu u o6chKIaHE:

OOmuAT W3rieq Ha amiauKanusTa ¢ mokaszan Ha Purypa 2. Ta moxe ma 0bae
HaMepeHa Ha CICAHUAT HHTEPHET amapec: ,,http://zlatev.science:3838/zsample/* .

188



Z*Sample  WHCTPYKUWM 3aynotpeba  Pasuep Ha ebexTa - KoHeeHUMOHaneH — Tectoee ~

Z*sample aaBa BL3MOXHOCT 3a W3YUCNABaHE Ha HeoBXoANMUAT Gpoit eauHUUM Ha HaBnlogexue,

NpW HanNnWYHK JaHHK 3a pasmep Ha edexkTa, HUBO Ha 3HAYUMOCT U MOLLHOCT Ha U3NON3BaHUAT
M3bop Ha TecT ngrepuw Rt x

3aga uaﬁepare CTaTMCTUYeCKU aHanus uaﬁepe’re MeHI0 - TecToBe

AKO He MOXe Ja u34ucnuTe pasmepa Ha edekTa 3a BaweTo npoyysaHe, MoXe ga nanonssare
npeanoxexuTe oT Cohen CTOMHOCTI HamMUpaLLYy ce B MeHIOTO - Pasamep Ha edekTa.

B CTPaHWYHWAT NaHen Ypes nie3ra4yn ebBegeTe XenaHute CTOMHOCTH 3a napameTpuTe.

Mpu pasnuyHUTe TeCToBE pasmMepa Ha edeKTa ce USUNCNABA ¢ pasnuyHKU hopmynu. Usbepete
CTATUCTUYECKM TECT OT NEBUA NaHen 3a Aa BuauTe GopMynaTa 3a pasmep Ha edekTa:

Queypa 2 Obw uzened na aniuxayusma

IMpo3opena e pasjaeieH Ha TOPHO, PUKCHPAHO MEHIO, OT KOETO MOTPEOUTEIAT
MoXxe ma u3bmpa pasnuyHute TectoBe. CraproBata cTpaHmma ,WHCTpykmuu®, mnaBa
o0sicHeHHUs1 3a pabora ¢ mporpamara, a W30opa Ha TECT U3BEXkJa B OCHOBHHUS TaHeEN
bopMyIuTEe M3MOJ3BAHK 32 U3YKMCIsIBAHE HA pa3Mep Ha epeKTa MPU HAIUYHU CTOWHOCTH
3a u3ciejBaHaTa ChbBKymHOCT. IIpu u300p 3a mpoBexJaHe HAa HIKOW OT TECTOBETE, B
JIeBHsI AHE] Ce HAMUPAT CTOMHOCTHUTE, KOUTO TPsiOBaA jJa C BbBEJAAT OT MOTpeOUTENs, a B
OCHOBHHSI C€ I0JIy4aBar pe3yJiTaTUTE 32 HEOOXOAMMUS OpOW eJMHUIM Ha HaOJI0JeHUE.
HenocTaThbk Ha mporpamMara € HEBb3MOXKHOCTTA Jla CE M3BEJIAT PE3YJTaTH Ha OBJITrapCKu
e3uk. ToBa e oOma yepra Ha ToJsgMa 9acT OT (PYHKIMOHAJTHUTE MPOTPAMHH C3HIIH,
KOMTO HE MOJABPKAT pPa3IUYHH OT AHIJIMICKUTE 3HAIM B pPCAaKTUBHATA CH Cpela.
Pemennero Ha TO3W mpobieM e NMpuOaBSHETO Ha JereHjaa ykKa3palla 3HAaYeHHETO Ha
AHTJIUHCKUTE TEPMUHHU o1 pesyirara (Dwur. 3).

Kupero, Or wMeHBO ,TecToBe“ ce u3bmpa
Kk - Gpoid Ha cpaBHABAHWTE rpynu

= JKEJIaHHUAT TECT. 3a Imojxy4yaBaH€ Ha pC3yJITaTHu €
n - Gpoii H EAMHULM Ha Hue
- pasmep Ha e(exTa HeOﬁXOHI/IMO HOTpe6I/ITCJ'IHT aa 3aganc

sig.level - HUED Ha 3HAYHMOCT

CTOWHOCTH 3a TPUTE IapameTbpa - o , MOIHOCT

POWeEr - CTaTUCTHYECKa MOLLUHOCT
Ha aHaju3a U pa3Mep Ha edekTa B JCBUS MaHe.

BENEXKA - n e Gpoit eauHuLyu HeoBxoaumK BLB BCAKa rpyna
Duzypa 3 Jlezenda na Gvazapcru e3ux 3anaBaHeTo UM craBa upe3 mib3raun (dur. 1).
W3uucnsBaHetro Ha pasMmepa Ha edekra €
nmokazaHo Ha ypaBHenue 4. Korato numncaa
nndopmamnus 3a pasmepa Ha edexTa M TecTa 3a OHpeAENsiHE Ha HEOOXOTUMUAT Opoii

CIMHUIIM Ha HaOIIOJCHUE Cc€ W3BBpIIBA , a priori”, c¢ W3IOJN3BAT CTaHIAPTHUTE
cTtoitHocTH npeioxkenn oT Cohen u3BeaeHu upe3 Gpynknusta ,,Cohen®.

Z*Sample WVHCTPYKUKM 33 ynoTpeda Pa3Mep Ha EPEKTA - KOHBEHUMOHANEH ~ TECTOBE ~

KoHBeHuuoHaneH pasmep Ha edekra no Cohen (1982)
36op Ha TecT

ANOVA hd
test = ANOVA
size = small
PaSMep Ha eq)eKTa effect.size = 0.1
Kegeto,
MansK -

test - TN Ha CTATHCTUYECKNA aHank3
size - paamep Ha ecperTa - small - MambK; moderate - cpefieH; large - ronam
effect size - CTOMHOCT Ha pasMepa Ha emekTa

Queypa 4 Cmoiuinocmu na cmandapmen pasmep na egpexma no Cohen
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KbM HacTOSIMIMAT MOMEHT aliMKalusaTa pabdoTH ¢ Te3W CTOWHOCTH, KOETO
Ch3/71aBa U3BECTHA HETOYHOCT, HO JaBa o0ma MpeacTaBa 3a HEOOXOJUMOTO KOJIHYECTBO
TECTOBU 00pa3lu CHOpe] pa3IuIHUTE NpUIaraHd TeCTOBE. Bh3MOXHO € Ta3u HETOYHOCT
na Obae wm3berHara TpH HM3MOJ3BaHE HA JHUTEPATYpPHH JaHHU OT EKCIEPHUMEHT C
UJCHTHYCH MU3alH WIN [PU MPOBEXKIAHE HA MUIOTHO IPOYYBAHE, KBJETO KOJIHMICCTBOTO
CMHUIIM Ha HaOJOIeHME ¢ Majlko. PaboTara ¢ amimkamusaTa € MpeJcTaBeHa 4Ype3
CHUMKH Ha HSIKOJKO MPUMEpPa ChC CIyYailHU CTOMHOCTH.

B neBus maHenm moTpeOuTensT u3Oupa KeNaHUS TECT W TOJICMHHATA Ha pa3Mep
Ha e(eKTa, ¢ KOWTO kemae na pabotu. B OCHOBHUS maHen ce MOKa3Ba CTOHHOCTTAa MY,
KaTO aHTJIMICKUTE TEpMHHHU ca pa3siCHCHW B JereHmara. [Ipumepst Ha Dur. 5 e 3a
ANOVA ananms.

Z*Sample  WHcTpykjum saynotpeda  Pasmep Ha eeKTa - KOHBeHUMOHaneH | TecTose =

Paamep a eqerta t TecT ¢ egraken | O

) m 1 o
. ¥

HHEBO Ha JHAYMMOCT n = 17.17927

@8 d = 0.6
sig.level = 0.05
power = 9.4

alternative = two.sided

CraTMcTUYecka Mol Kbaero,
= . - AeTo,

—— ) n - Gpoit EAMHHUM Ha
‘ d - pasmep Ha egexra

sig_level - HUBO Ha 3HAUMMOCT
Annpu:m-ua xunoresa
POWer - CTATMCTHYECKA MOLYHOCT
ABycTpanta e alternative - anTepHaTUBHA XWNOTE3a, HIBUPA ce OT NOCNEHOTO MEHID

BENEXKA - n e Gpoit eguHuyy HeoGXoQuMKU BLB BCAKA rpyna

Queypa 6 Heobdxooum Opoil edunuyu Ha HabawooeHue npu t mecm

.".l - sig.level = 0.85
power = 0.8

HuBO Ka sHawmmocT

s @@ as

_«7}

Keperto,

K - GpOil Ha CpaBHABAHMTE rPyNH
045 05 n - Gpo# SAMHHLM Ha
- pasmep Ha epexta

sig.level - HHBO Ha 3HaYMMOCT

CTaTncTHYecka Mol

POWe - CTATHCTMYECKE MOLYHOCT

04 05 D08 07 08 00 BENEXKA - n e Gpoil eguH1LM HeobXoauMK BbB BCAKa rpyna

Queypa 5 Heobdxooum Opoil edunuyu Ha Habawoenue npu ANOVA ananuz

B neBus manen moTpeOHUTENAT, Upe3 MIB3radd M30Mpa KeJaHUTE CTOHHOCTH Ha
mapaMeTpuTe. B OCHOBHUS MaHeN ce MOKa3BaT pe3yJITaTUTEe, KaTO aHTJIMHCKUTE TePMHUHH
ca pa3siCHEHU B JIETEH/ATa.

3aKJIoueHue:

W3non3BaHeTo Ha alUIMKANMATa 3a OMpENeTsHE Ha HeoOXoauM Opod equHHIM Ha
HaOmonenne - Z*sample, € JeCHO ¥ WHTYWTHBHO. BBIpeKkn OrpaHHYEHHATA CH, TA € IMOJE3EH
MHCTPYMEHT TIO3BOJISIBAIL HA M3CIIEOBATEIS J1a ONpPEAS HEOOXOANMOTO KOJIMYECTBO 00pasIy,
KOUTO TpsiOBa Jia ce u3paboTsiT, C JOCTaThbYHA TOYHOCT 32 TOJy4aBaHe Ha JOCTOBEPHHU PE3YINITATH.
B Obuenu Bepcum Ha mporpamara ce IUlaHUpa BKJIIOYBAHE HA JIOMBJIHUTEIHH CTATHCTUYECKU
TECTOBE, KAKTO ¥ BB3MOMKHOCT MOTPEOUTEN 1a M3YUCIIABA pa3Mepa Ha eeKTa criope] HaIuYHU
JIaHHU.
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CHANGES IN THE TEMPERATURE AND THE COEFICIENT OF
ABSORBTION DURING LASER IRRADIATION OF TITANIUM
IMPLANTS. COMPARATIVE ANALYSIS
Ivan Nachkov*, Plamen Zagorchev**, Maria Dencheva***, Stella
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Abstract. INTRODUCTION: The term perimplant disease describes the biological
complications in the implant dental medicine. It includes periimplant mucositis and
periimplantitis. AIM: In real time to measure the temperature changes and the absorbtion
level of laser energy during irradiation using two types of lasers. RESULTS AND
DISCUSSION: During the interaction between the laser beam and the substance the main
processes are reflection, omission, absorbtion and and distraction. We focus mainly on the
reflection ability of the titanium implant. It turned to be very important from the observed
thermal effects It gives explanation about the low absorbtion of the infrared (warm) laser
beams in the volume of the implant and in the adjacent tissue. The extreme increase of the
temperature in the implant body will inevitably lead to increase in the temperature of the
implant interface which is a natural process of heating. The warming of the bone tissue
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above the biologic limit of 47 °C for a minute leads to necrotic changes which causes
rejection of the wind screwed/helical/spiral implant. The use of different types of lasers in the
treatment protocol of implants should be in accordance with the thermal phenomena during
the irradiation. Conclusion: Er:YAG lasers have better physio therapeutic features. The
physio biologic parameters with wave length 2940nm provide optimal physiological
conditions to the tissues around the implant. Also you can work on defocused and non
contact mode. The increase in temperature of CO2 laser with wavelength 10600nm is under
the biologic border but the temperature has the tendency to increase if there is longer
exposure. Besides the laser can cause limited necrosis in the area of the treated tissues. The
design of the tip does not allow subgingival adaptation when working subgingivally.

BbBenenne: TepMUHBT NEPUUMIUIAHTATHO 3a00NsiBaHe € COOPEH M ONKMCBA OWOJOTMYHHTE
YCIIOXKHEHUsI B WMIUIQHTOJIOTUYHATA AEHTAJlHA MEAWIMHA. TOH BKIIOYBA MEPUUMILIAHTATHUS
MYKO3UT U NEpUUMILTAHTUT. [lapooHTamnuTe 32007 sBaHUs KaTO MAPOAOHTUT U TIEPU-UMILIAHTUT
ca CBBp3aHM C TpaM-OTpHLATENHH aHaepoOH. Ilepu-UMIUIAaHTHTBT c€ Ompenens KaTo
BB3MAJIUTEIHA PEAKnus, CBbp3aHa CbC 3aryda Ha KOCT B THKAHWUTE OKOJIO (DYHKIHOHAIHO
ocreonHTerpupan uMmInianTat (Albrektsson et al., 1994) u ce cumra 3a OCHOBEH PHCKOB (akTOp 32
HO-KBCHUS NIPOBAJI Ha 3bOHUTE UMIUIAHTATH. BBIIpeKy 4e Bce ole He ¢ YCTAHOBEHO KIMHUYHOTO
ompexnenenne 3a nepu-uMmmianTut (Froum et al., 2012), Toif e cBBp3aH C pa3NTUYHH CTETICHH Ha
3ary0ba Ha KOCT, JIbJIOOYMHA MPU COHAMpaHe Ho-rojisiMa oT 4 mm, W KbpBEHE W / WM THOEH
excynar npu conaupane (Roos-Jansaker et al., 2006).Bbnpeku ue maroreHHata MHKpodJopa e
OCHOBHATa IpPHYMHA 33 NEPU-UMIUIAHTHT, ATPOT€HHH (DAKTOPH KATO JIOIIO IO3MLMOHUPAHHUTE
HUMIIIAHTATHU, U3JTUIIBIUTEC OT (I)I/IKCI/IpaHlI/ITe OUMCHTH U CBPBXKOHTYPHUPAHUTC Bb3CTaHOBABAHUSA
MOTar Jia yCKOPAT 3a00J1s1BaHeTo. [Iepr-MMILIaHTUTBT € OCTPO Bh3IaJIeHHE, KOETO Iporpecupa Imo-
IBJIOOKO M MO-0bp30 OKOJNO 3bOHM MMIUIAHTATH, OTKOJIKOTO B CBHCEIHHTE €CTECTBEHHTE 3H0OU
(Lindhe et al., 1992), u moka3Ba IO-IIMPOKO pPa3NpPOCTPAHEHHWE NPH HAIMEHTH C XPOHWYHH
naponoHtutd (De Waal et al., 2013). JlombiaHuTenHM pPHCKOBH (aKTOPU BB3HUKBAT OT
370ynoTpeda ¢ HUKOTHH, HEKOHTPOJMpPAH AWAa0eT, JIUICcAa Ha JOCTAThYHO T'MHIMBAJIHA THKaH U
HE33/I0BOJIMTENHA XWI'MeHa Ha yctHara KyxuHa (Shumaker et al., 2009). 3nauenmero Ha
3a00JIABaHETO MOXE Jla Ob/Ie OlleHeHa OT (pakTa, ye 00IIaTa YeCToTa Ha NepU-UMIUIAHTHT Bapupa
ot 0 1o 6,47% 3a mepuox Ha HabmoaeHue ot 5 roxunau (Rodrigo et al., 2012) u ot 5,8 10 16,9% 3a
nepron Ha HabroneHue >10 roxuau (Simonis et al., 2010). Ilupoko mpuero e, 4e MUKpOOHATa
KOJIOHM3ALMsI BBPXY WMIUIAHTaTH W 360m cremBa chimust Monen (Leonhardt et al., 1999).
Cpo0maBa ce, ye MO BpeMe Ha KOCTHA NECTPYKUMS INpH INEepPU-UMIUIAHTHT, CE YCTaHOBSBA
KOMIUIEKC OT MHKpodiopa, HamomoOsBama Ta3u mpu HampenHaia mapogoHtut (Esposito et al.,
2012). Penuna aBropu (Mombelli et al., 1995) 3akmouaBar, 4ye cChIIUTE MPENIOIATaEMH
MapoJOHTAIHN TATOTeHH, WASHTH(UIUPAHU B OCTATHYHH MAPOJOHTAIHU JPKOOOBE, CHIIO TakKa
KOJIOHM3MPAT UMIUIAHTATH ciiell 3 ¥ 6 Mecella OT MMIUIaHTaLATa, a IpelaBaHeTo Ha OaKTepuu OT
350 KbM HMIUIQHTaTHU TIOBBPXHOCTH C€ IIOTBBpXKJIaBa B W3CIEABAaHUS 3a JAMHAMUKAara Ha
konoumsamusra (Heitz-Mayfield et al., 1995).

MUKpOOPraHU3MHUTE,CBBP3aHd € XPOHMYHUTE W arpecHBHHTE  (QopMH  Ha
MapOIOHTHUT,BKIFOYBAT Aggregatibacter actinomycetemcomitans,Porphyromonas
gingivalis, Tannerella forsythia, Treponema denticola u ap. (Report, 1996). Te3sn MuUKkpoOHH BUIOBE
ce HaOonaBar u npu nepu-umiuiantut (Van de velde et al., 2009).

B nocieanuTe ronuHu ca MpeuIokKeHN HAKOJIKO CXEMH 32 MOAIbPKAHE U TePaIeBTHYHH
crpatern (B T.4. MexaHuWuHd, xumu4Hu).Ilo OTHOIIEeHMe Ha  BB3JCHCTBHETO Ha
NapoJIOHTONIATOT €HUTE,aHTU-HH(PEKIIMO3HUAT PEXUM € BaKEH €JIEMEHT OT BCSKO JIeYeHHE Ha
MapoJIOHTATHUTE W TNEepH-MMIUIAHTUTHH 3a0ousiBaHus. llIMpoko M3MmoN3BaHM ca aHTHCENTHLHM Ha
0azata Ha xmopxekcumuH mukiokoHat (Cosyn et al., 2007), a mpu mO-TEXKKHUTE CIIydaum ce
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npenopbuBar aHtuOHoTHM (van Winkelhoff et al., 2009). Pa3Butnero Ha pe3nMCTEHTHOCT M
Pa3IMYHHUTE CTPAaHWYHM €()EKTH Ha MEANKAMEHTUTE OTIPEACIIAT ThPCEHETO Ha ATEPHATHBH.
Jlazepure nopaay OakTepUIMAHOTO CH JEHCTBHE M OTJIMYHA ThkaHHA abiaus (Deppe et
al., 2001) ce couar kaTo €HO OT Hal-OOCIIABANINTE CPEACTBA 32 JICUCHUETO HA OTXBBPIITHETO HA
nmitanTatate (Sculean et al., 2005). CxopomrHy in vitro MpoydBaHMs OKa3BaT, 4€ OT CHEPTHiTHA
rJIe/IHA TOYKA 33 TO3H JiedeOeH Mpolec ca MOAXO/IAIIM CaMO TPH THIIA JIa3epu OT HH(ppadepBEHUs
muanason: CO2 (Bwriepox amokcuaeH), quojeH u EriYAG (erbium:yttrium-aluminium garnet)
Mopagy CIeNM(pHUYHOTO WM B3aMMOJCWCTBHE C TUTAaHOBHSA uMIUaHtat (Schwarz et al,
2003).Bcuuku Te ce XapaKTepusupaT ¢ PasiUYHU JB/DKHHU Ha BBIHWTE. M3cienaBaHusaTa Ha
peaMIia aBTOpHM He JaBaT TOYHA MH(OpMalus Kos ABIDKMHA € Hai-edexTuBHa.ToBa e BakeH
(akTop,HA KOWTO ciIezBa Ja ce 00bpHE BHIMAHIE,3apain MOTCHINATHUS PUCK OT MPETpsABaHe MPH
M3MOJ3BaHE HA DA3NIMYHU JIa3epd KaTo BaKHO YCJIOBHE Jia HE C€ HAAXBBPIsS OHONOrH4HaTa
rpanuna ot 47°C.TpsOBa chI0 J1a ce MMa BIPEABUJL,YE BCsKA JIBDKMHA Ha BBJIHATA Ha jaszepa
HETOBHTE CIELHU(UIHN HACTPOHKH Ha MOIIHOCTTA(EHEPIUs Ha MMITYJICa,CPEIHa MOIIHOCT,IEPHO
Ha OONbYBAHE,PSKMM Ha MPUIOKEHUE M CIHEHU(PUIHUTE B3aUMOJCHCTBHS MEXKIy Jazepa M
TBKaHUTE INPU Pa3IMYHUTE JBDKMHH Ha BBJIHHTE) Ca BOKHU IApaMETPU,KOUTO OIPENEIT
OT/EJTHA MOJAITHOCT HA JICYCHHUE.
Ien: B peanHo BpeMe 1a ce M3MEPST TeMIepaTypHUTE MPOMEHH M CTENCHTa Ha TOTIIbIIAaHEe Ha
Jla3epHaTa eHeprus 110 BpeMe Ha Mpajiualysi ¢ ABa BUJa JIa3epH.
Mamepuan u memoou: 3a HaCTOSIIOTO U3CJe/[BaHe Oelle M3MOI3BaHa CiIe/lHATa araparypa:
1.Er:YAG nazep (Lite Touch, Syneron, Israel) cbe cnennara cnenudukanus: IbokuHa Ha BhIIHATA
2940 nm; Eneprus Ha ummysca - 1o 700 mJ; Yectora Ha nmnynca - 10 50 Hz; [IponsmkurenHoct
Ha VIMITyJIca: 32 TBBPAM 360HN ThKaHu < 640 us; 3a Meku Thkanu < 800 us.Momtnocr 0,5 — 8,4 W
2. CO2 nazep Daeshin Enteprise ¢ npmkuHa Ha BeiaHaTa 10 600 nm
3.Wutepdeiicna nBykaHanHa cucrema 3a oOpaborBaHe Ha naboparopHu jganHH. Cucremara e
pa3paborena B karenpara o MeaunuHcka ¢usuka u 6nodusrka nHa @D npu MY Ilnosaus. Ts
pabotu ¢ 13 bit anamoroBo-undpoB mMpeodpazyBaTen HNPOrpaMUpaH 3a MapayesiHa KOMYHHKAIIS
C MepCcoHalIeH KOMITOTBD U OCHIYpsBa IIPOCIEIABAHETO HA TEMNEPATypu ¢ TouHocT +0,025°C.
WnrepBansT Ha auckperusanus € 500ms. KbM napanennus mopt Ha KOMIIOTHPA 33 TO3W HHTEPBAT
ce MojaBaT JAaHHM INOJY4YEeHH B CIEICTBHE ChOMpaHeTo M ycpeaHsBaHeTo Ha 800 m3MepBaHHS.
KoHnTponupaHeTo Ha WHAMKMPAHWTE Ha KOMIIOTHPHUS JMCIUICH TeMIepaTypu Ce H3BBpLIBAT
IpeAnd BCAKO H3MEpBaHE WM Ce TapaHTHpa oOTKamuOpupan TtepmomeTsp Hart 1522 Handheld
Standards Thermometers Ha ¢pupmara Hart Scientific Utah, CAILLI, kymiaupaH ¢ moaynpoBOJHUKOB
Tepmocenzop  Steinhart-Hart  thermistor polynomial YSI 400, cepruduumpan u ¢
togrocT +0,005°C 3a mmamazona ot 0°C mo 50°C. Be3mMokHO € B peanmHo BpeMe TpadudHO
npociie/siBaHe Ha TEMIIepaTypHUTE HPOMEHM B MMIUIAHTaTa M OKOJHHUTE THKAHM KAaKTO H
apXWBHpaHe, MOCJIeABaIlo 00paboTBaHe HAa AaHHUTE W ONpPEIENsiHEe Ha BaXHH TEPMOIAWHAMUYHU
apamMeTpH.
4 UnppadepBena Tepmokamepa FlirT620(IlIBennsi) ¢  TemmepaTypHa  pe3OJIIONUS  OT
0,06°C.Bucoka  temmeparypHa  uyBcTBUTENHOCT(N.E.T.D.)-<0.04°C@30°C.Temneparypen
nmanazon:-40°F no 1202°F(-40°C mo 650°C) ¢ Tounoct +2% wmu 2°C.MHppauepBeHa pe30TrOIIs
640x480 mukcena(307,200 mukcena).
Buonozuuen mooen
Kato onmren momen ce mimonssaxa yetupu umintaHtaTa(AlphaBioTec®,Israel), mocTaBeHH Ha
OnoJyornueH MaTepuasn (CBHHCKH YEJIOCTH), B KOWTO ce opopMuxa KaHaId KbM THTAHOBAaTa
MOBBPXHOCT B Pa3iMYHH MO3UIMH. EKCHEpUMEHTATHUAT OMOJOTHYEH MOJEN ce TeMIlepHpa B
CIHeUaTHO KOHCTPYHPaH 3a U3CIeABaHETO TEPMOCTAT B TeMIepaTypeH ananasoH 32+0,5°C.
Emua or wmmmantatute Oeme ciaificHAaT W MOHTHpPaH Ha IOCTaBKa M C IIOMOINTAa Ha
TEpMOJIATUMIINTE Ce M3MepH Koe(HIMeHTa Ha MONIbIIAHE W OTpa3sBaHe Ha Jia3epHaTa €Heprus
TIPH Pa3IMYHUTE JBIDKUHU Ha BbJIHATA.
WmranTatare 0sixa MOANIOKEHHM Ha JazepHO nbueHHe ¢ EriYAG(6,8W,400 mJ,17 Hz) u CO,
(241W,300us,20ms ) nazepu 3a 60 cex. C nmomorra Ha GUKCUpaHU TEPMOABONKH, Oellle u3MepeHa
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MpOMSHATA HA TEMIIEpaTypaTa B U OKOJIO UMILIAHTATHTE. [IpH BTOPHS EKCICPUMEHT MPHU CHIIUTE
mapaMeTpy Ha JIa3epPHOTO JIBUCHUE, B PEATHO BpeMe Osixa PETHCTPUPAHH TEMIICPATypPHUTE
NPOMEHM IO TOBBPXHOCTTA Ha MMIUIAHTATUTE C IOMOIITAa Ha HWH(pavyepBeHa TepMoOKamepa
FlirT620 ¢ TemneparypHa pe3osonust ot 0,06°C.

Pesynmamu: Tlo Bpeme Ha upagmanmsata cbe Er:YAG(6,8W,400 mJ,17 Hz), ¢ momomra Ha
WHTETpUpaHaTa CHUCTEMa C TEPMO-ABOWKH, CE€ OTYETe MPOMsSHA B TeMIleparypara B ITbpBaTa
MUHYTa B Pa3IMYHATE TOYKH, KAKTO CIIE/IBA: OTYHTA ce TMoHmkeHne ¢ 2 = 0,5 °C B MyKo3aTa; JIeKo
nmosumreHre ¢ okoio 0,5 °C B cpemHara 4acT Ha TUIOTO HAa MIMIUIAHTATA; JEKO MOHIDKEHHE OT
nopagpka Ha 2 £+ 0,5 °C B amekca u anukanHata 1/6 Ha TSUIOTO HA UMIDTAHTATA.

oC Er:-YAG 6.8W. 400mJ.
40

35
30 - T [
25 -
20 -
15 -
10 -

Norm in1lmin mucosa a half 1_6 apex
@ur.1 TemnepaTypHn aMIDIMTYIM B IbpBaTa MHHYTa 10 BpeMe Ha upaguanust ¢ ER:YAG nasep B
pa3IMYHU Y4acThIU B U OKOJO TUTAHOBHS UMIUIAHTAT

Pesynrature mpu CO2 (241W,300us,20ms ) moka3axa CIEIHHTE CTOHHOCTH: CHOTBETHO
noumenue ¢ 8§ °C 3a myko3ara; ¢ 2 °C+0,5 3a cpenara u amekca Ha UMIUTAHTaTHOTO TSJIO M C
okoJio 2 °C moBuIlIeHHE B anvKaiHata 1/6 Ha TSUIOTO Ha UMIUIAHTATa B IbPBaTa MUHYTA.

oC CO2 241 W
60

50

40 T

30 A

20 A

10 4

0 -
Norm in 1min mucosa a half 1_6 apex

@ur.2 TemnepaTypHH IPOMEHH B M OKOJIO THTAHOBHS UMIUTAHTAT MO BpeMe Ha upaananus ¢ CO2
Ja3ep Ipe3 MbpBarta U BTOpaTta MUHYTA.

W3non3Baiiku chllaTa MHTErpUpaHa CHCTEMa C TEpMO-JBOMKH, Oelle perucTpupaHa

CTEICHTa Ha MOTJThIIAaHe ¥ Ha OTpaKEHHE Ha Jla3epHaTa SHEprHs B PEalHO BPEME U Ce ONpeenxa
CJIEJTHUTE CTOMHOCTH:
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100%
90%
80%
70%
60%
50% -
40% -
30% -
20% -
10% -

0%

plate native
@ur.3 CreneH Ha NOMNIbLIAHE HAa EHEPrHsATa OT THTaHOBa IUIacTMHa (plate) M OT TUTaHOB
UMIUTaHTaT (native)
C nomo1ira Ha TepMO-KaMepa, ce BU3yalnu3upaxa TeMIIepaTypHHUTE TIPOMEHHU, KOUTO MOTBbPANXA
pe3ynTaTuTe, U3MEpeHH C TEPMO-/IBOIKH.

za,4 0o |Image Time 10:21:34
29
Isol Temperature 28.7°C
| 2a Isol Width 02°C
Arl Area Average Temperature 284 °C
27
Date 42.2016.....
(2% [Tmage Title IR _4182pg
L o5 Arl Area Max. Temperature 290°C
24.9

dur.4 PasnpezneneHue Ha TemrepaTypaTa B peaiHo BpeMe, 3aCHETO ¢ TepMO KaMepa

Obcvarcoane: I1pu B3anMOJIEHCTBYE Ha JIA3ePHOTO THUECHHE C BELIECTBOTO, OCHOBHUTE IIPOLIECH Ca
OTpaxkeHHe, MpOIyCKaHe, NOIIbllae U pasceiiBane. CpriacHO 3akoHAa 3a CbXpaHEHHE B
MaTepuanHa Win OMOJOrHYHA Cpela, eHepruaTa € YMCICHO paBHA Ha pas3iMKaTa OT MMHUTUpaHA
Jla3epHa CHeprusi W HEHHWTe KOMIIOHEHTH (OTpa3eHa, NpEeMHHalIa M pascesHa), NOPOAEHH B
pe3yaTar Ha B3aMMOJEHCTBHE Ha JTBYUCTHS €JIEKTPOMAarHUTEH MOTOK ¢ BemiecTBOTO. [lorbianara
€HEeprusi BOAU JI0 YeCTOTHO-3aBUCHMH TpoliecH Ha (uryopecteHnus, GOTOTEPMUIHN ¥ TEPMHUIHH
edekrn. [lopaan n3BbHpEeHO CMab0O MPEACTaBEHOTO MPOIMYCKAHE W ABJIOOYNHHO TOTIIBIIAHE, CE
(boxycupa NpeMMHO BBPXY OTpaskaTeHaTa CIIOCOOHOCT Ha TUTAMEBMS UMIUTAHTAT. Ts ce OKa3Ba
M3KIIIOYUTENHO BaXKHA 32 HAOJIOJABAaHUTE TEPMUYHN €(EKTH W /1aBa OOSICHEHHE Ha IPBHB MOTJICH
cmabata abcopOimsa Ha WHGPaYepBEHOTO (TOIUIMHHO) Ja3epHO ITbYEHHE, KakTo B obOema Ha
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HUMIIJIaHTaTa, TakKa n B TNpUHAaUIe)KaIaTa My THKaH.

Laser Tissue Interactions:

Reflection

2 Transmission

3 Scattering

4 Absorption
Photothermal Effects
Fluorescence

Heat

@ur.5 GororepmMuuHn epeKTH

ExcTpeMHOTO MoOBHIIaBaHe HA TEMIIEpaTypaTa B HMIUIAHTATHOTO TSJIO HEMHHYEMO 1€ JIOBEAE 10
NOBHIIABAHE TeMIepaTypara B HMIUIAHTaTHUS HMHTEpQeElc, KOETO € eCTECTBEH Ipolec Ha
TOIUIOOT/IaBaHETO. 3arpsiBaHETO Ha KOCTHATa ThKaH HaJA Owonordnus jyumut oT 47 °C 3a egHa
MHHYTa, BOJM 10 HEKPOTHYHHM H3MEHEHHMS, KOWTO NPUYMHSABAT IOCJIEBAIIO OTXBBPISHE Ha
BUHTOBHS MMIDUIAHTaT. BKIIIOYBAaHETO Ha PA3JIMYHU BUJIOBE Ja3epH B JIeUEOHHUs IPOTOKOJ Ha IIEPH-
UMIDTaHTUT TPsAOBa J1a ce cho0pasu ¢ TeMrepaTypHuTe (PEeHOMEHH M0 BpeMe Ha HpaanaIus.
H3600u: Ot npata BHAa NasepHu C Hail-1o0pm (u3HKO-TepaneBTHYHU Tokasatenn ¢ ER:YAG
nazepbT. DU3UKO-OMONOTHYHUTE MapaMeTpH TPH IBDKHHA Ha BBhIHATa 2940 nm ocurypssaT
ONTHMAJHH (U3HOJIOTHYHH YCIOBHSA Ha ThKAaHUTE OKOJIO MMILIaHTaTa. [lonoxuTennure edexru ce
JONBJIBAT OT BB3MOXKHOCTTA Jia Ce HHTEpBEHHpa Ha AE(POKYCHpaH M OE3KOHTAKTEH PEKHM.
[ToBumasanero Ha Temmneparypata mpu CO2 nmasepa ¢ nppkuHa Ha BeaHata 10600 nm e mox
OuosoruyHara TrpaHWNA, HO TeMIeparypaTa ¥WMa TEHACHLMS Ja ce [OoKayBa MpH I0-
NpoAbJDKUTENHA excrio3uius. OCBEH TOBa, Ja3epbT NMPEJU3BUKBA OrpaHHYeHA HEKpO3a B 30HATA
Ha MHTCPBCHUPAHUTC THKaHU. ﬂl/l?)ﬁﬁH'])T Ha TWlla HC MO3BOJIABA alallTUpaHC Cy6FI/IHFI/IBaﬂHO Iipun
KOHCEPBaTUBHUTE TEXHUKH.
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METO/I 3A U3PABOTBAHE HA OIIUTHU TEJIA 3A TECTBAHE
CUJIA HA BPB3KATA MEXKY JJABOPATOPEH KOMITIO3UT U
HEBJIAT'OPO/IHA CIIJIAB ITOCPEJICTBOM CUJIA HA CPA3BAHE
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SPECIMEN MAKING METHOD FOR TESTING CONNECTION
STRENGTH BETWEEN LABORATORY COMPOSITE AND BASE
METAL ALLOY BY SHARE FORCES
Svetlin Alexandrov!, Zhivko Georgiev', Ilian Hristov', Valeria Alexandrova’
1. Depth. of Prosthetic dentistry- Faculty of dental medicine,
Medical University-Plovdiv
2. Depth. of Operative dentistry and endodontics- Faculty of dental
medicine, Medical University-Plovdiv

Abstract:

Abstract: The ,,ideal” test for bond strength should be precise, clinically accessible and less
technically sensitive. It should include the use of simple and unloaded financial protocols.
Macro bond tests are easily accessible and feasible, do not require a specific adhesive protocol.
The bond strength can be determined using macro (micro) - test apparatus depending mainly
on the bonding area.

Key words: macro test, bond, strength

BwBenenne: ,MneamHuar”, TecT 3a W3cieABaHE CHIa Ha Bpb3Kara, TpsOBa ma ObIe TpeI3eH,
KIMHAYHO [OCTBIICH W TMO-MAKO TEXHWYECKH UYBCTBHUTENCH. TOH TpsOBa 1a BKIFOYBA
W3TOJI3BAHETO HA TMPOCTH W HEHaTOBapeHHW (MHAHCOBO mpoTokoid (7).Makpo TectoBeTe Ha
Cpsi3BaHE ca JeCHO JOCTHITHH U M3IIBIHAMH (6), He H3UCKBAT CrieNU(HIEH aIXxe3uBeH MPOTOKOII (3).
3npaBuHaTa Ha BPB3KaTa MOXKE Ja Ce OIpeel C M3MO0I3BaHeTO Ha arapaTH 3a MaKpo-TeCT (MUKpPO
TecT), 3aBUCElIa IVIABHO OT IUIONITA 3a cBLp3Bade (2). Ilnour mo romsma or 3 Mm%, ompenens
TecToBeTe Karo Makpo-tect. Cropen creunudukanus [SO/TS 11405 (4), 3a mpoBekmaHETO Ha
,,MaKpO“, TECTOBE 3a CHJa Ha BpPb3KaTa ¢ HEOOXOAUMO aJaXe3MBHO (MKCHpAaHE HA IWIMHIBD C
OlpeielIeHn pa3MepH OT H3CJIeBaHHS MaTepHall, KOWTO ce HaToBapBa IOCPEACTBOM CHIIM Ha
CpA3BaHe WJIM CHJIM Ha OITbH JI0 paspymuasane. TecTBaHe Ha IUIONI 32 CBBP3BaHE OKOJO | MM?, Wiiu
MO-MaJIKO Orpeiesis TecTa karo MUKpo-TecT. Criopen crnemudukanust SO 10477, Munumarnnara
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IIpHUETa CTOMHOCT Ha cCujia Ha cpsi3 € 5 Mpa, HO 3a OCBLIECTBSIBAHE HA HAJEKIHA CTPEC yCTOMYMBA
BPb3Ka MEXKILy METall MU KOMIIO3UT ca HEOOXOAMMH CTOHHOCTH 0koj10 10 Mpa. (1,5)

Len: Jla 0bae ampoOupaH ¥ peanu3upaH COOCTBEH MO 3a M3pabOTBaHE HAa OMUTHH Teja 3a
TECTBaHE CHJIM Ha CPsI3BaHE

Marepuan u Meroauka:

OmutHHTE Tena W3pabOTUXME IO OOIIOM3BECTHATA METOJMKA 3a MOJEIMpaHe Ha BOCHUYCH
MPOTOTHII, ¥ BIIOC/IE/ICTBHE OTJIMBAHE OT METaJIHA CIUIAB, IIPH Clla3BaHEe Ha CIEAHUS €TaleH pel;

1. WzpaborBane Ha MarpuyHa Qopma: Temara m3pabOTHXME OT PO30B IUIAKOB BOCHK C
nebemuHa -1,5MM 1 mpodwieH Bockk ¢ Kpbriao ceuenue - S5 MM (Renfert Germany). Taka
MOJICTUPAHNTE BOCHYHH MPOTOTHIH 0sXa ¢ pa3MepH: BHCOuMHaTa - 11Mm, ocHOBa - 15x11mMm 3a
n3paboTBaHe Ha TOJIM Opoil BOCHYHM NMPOTOTHIM HA ONUTHM TeJNa ChC CTAHAAPTHU pa3MepH,
mpemaraMe ToToBa MaTpuyHa (opMa OT JabopaTopeH CHIMKOH 3a JyOIipaHe Ha MOJIEIH
Ormaduplo22 (Major Italy), (®wur. 1,2,3).

\

)
Que. 1 Que. 2 Que. 3
Que. 1, 2, 3. Emanu om uspabomeanemo na mampuuna gopma.
Yactra Ha TECTOBUS TNPOTOTHI M3pa0OTeHa OT IUIAKOB BOCBK CIY)KH 3a 3axBallaHe, a
pasmnoyiokeHarta MEepreHANKYISIPHO Ha Hes IMJIMHAPUYHA YacT ¢ AWaMEThp 5 MM, CIyXHd 3a
(uKcupaHe Ha 1abopaToOpeH KOMIIO3HT.
2. OmnakoBaHe M OTIMBaHe: BOCHYHHTE MPOTOTHIIM CE ONAKoBaXa B CTaHJApTHA OTJIMBHA
Myda, 1o mecT Opost BbB BCsika Myda, Cle/IBaiiki cTaHIapTHHUS IPOTOKOJI 32 ONaKOBaHE U
omiuBage. [ToroToBka Ha BOCHYHUTE 00pasiy 3a oTiuBane (dur.4,5

Due. 4 Due. 5

BocbunuTe npoTtoTunu 0sixa OMAKOBaHU U OTIIATH OT HeOnaropoaua cuias Cristalloy C (Sandental).

3 IlscpkocTpyiiHa o0OpaboTka: BcHYKM OTIATH ONMWUTHU TelNa MOAJIOKUXME HA
msIcbKOCTpyHHa 00paboTka ¢ AlOs, ¢ pazmepu Ha yactunute 110 pM, mox srua ot 45° 1 oTcTOSHNE
OT pasmpaliaBaiiara jr3a 2 cM. 1 HansiraHe 2 6apa.

4. HanacsHe Ha MeTajeH TMpaiiMep W OMakepeH KOMIMO3UTeH ciioi: (DHUKCHpaHeTO Ha
71ab0paTOPHUSI KOMIIO3UT C€ OCBIIECTBHU C MOCPESAHMIECTBOTO Ha METalleH HpaimMep.

Bwpxy Taka moAroTBeHaTa MOBBPXHOCT, CHOpEN MHCTPYKIMHTE HA TPOM3BOTUTENNTE, C
YeTYMIa TIOCNEe/IOBATEHO Osixa HaHECeHW 2 CJIOs METajleH NpaiMep, ¢ MEKIMHHO BpeMe Ha
HaHacsiHe 3 MuHYTH.  [locienoBaTenHO BBPXY TPETHPAaHUTE Bede MOBBPXHOCTH, HAHECOXME
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OMAaKepeH KOMIIO3UTEH CJIOH, KONTO moiaumepusupaxme 3a 60 cexkyHau BbB  naboparopen light
box-HI Lite power (Heraeus-Kulzer, Germany). (®ur. 6)

@ue.6 Onumnume 0bpasyu c HaneceH onaxepeu Coll

5. Hanacsne Ha xoMmmo3uTeH cinoif: 3a ¢popMupaHe Ha KPBITIO CeUYeHHE, C MHHUMAIHH OCTAThUHH
HalpeXeHHus B 00JacTTa Ha TECTBaHE M3IOJI3BaXMe IOJHMIIPOIMIEHOBA IIaka 3a M3paboTBaHe Ha
okiy3anay 3500 mmHE ¢ qedenrHa 2 MM Cavex (Holland). InakaTa ce mputicka u cTabummsnpa
BBPXY METaJHaTa MOBBPXHOCT IIOCPEACTBOM IPEIOKEHAa OT HAc COOCTBEHA IMOCTAaHOBKA (BHXK
¢ur.28,ctp.92). JlabopaTopHUs KOMIIO3UT, KOWTO HaHecoxMe Oe HaHoxuOpuaeH- Signum (Heraeus-
Kulzer, Germany). ®ortononumepusaimsaTa ocbliecTBUXMe ¢ JadopaTopHa dotonamna Step light
sl-1 (GC, Japan) ®wur. 23, 3a ¢uxcupane Ha Bceku HaHeceH cioir JIK. OxoHuarenmHaTa
(doTomonumMepu3aiys ce 3Bbpimd B stadoparoper light box-HI Lite power (Heracus-Kulzer,
Germany). ArMIpaxme JiBa clIost OT 1abopaTopeH KOMIO3HT, ¢ Je0esiHa - | MM KaTo BCEKH CIIOH
6e mommmepusupad 3a 90 cekyHAHW, Npexy OKOHYATENHOTO (GUHATHO mojmMmepusupane 3a 180
CEKYH]IH.

3a pean3upaHeTo Ha TO3H eTall IpeiaramMe cliefHaTa cOOCTBEHA NOCTaHOBKA

NsnomsBaxme minatdopmara Ha nabopartopen mnapanenoduxcarop (BEGO, Germany) 3a
¢ukcupaHe Ha MeTaqHaTa YacT Ha ONWTHUTE Tena. DUKCHpamUTe  METANHH CIUIM Ha
napanenopuKcaTopa HH MOCTYXKUXa 38 CTAOWIM3HPaHe Ha 00pasLuTe M MONUIIPONIICHOBATA TIJIaKa
110 BpeMe Ha HaHacsiHe Ha cioesete ot JIK.

OIMATHH OBPA3ITH

OIKCHPAHE HA JIABOPATOPEH KOMIIO3UT
KbM METAJIHA YACT HA OIILITHO TATIO

Hzrnes orctpasmn

=t

(¢
¢

Haruen otrope

&

1 - QotomomMepHa JlaMia
2 - JlonbIHHITeTHA IOCTABKA
3 - OmITHO TATO

1 - [TomsmpommneHoEa ITaKa 38 MAKpOTECT 4- Hapaneﬂoﬁonkcamp
2 - TlonHnporHIeHOBA IITAKA 32 MEKPOTECT 5- HOHI/]]'JPO].'H/IJ]EHOBH ILIaKa
3 - TlonHuponHIcHOEA IUIEKa 32 MAKPOTECT

6 - OuKcnpany mudToBe

4 - Tomamp TI1TaKa 33 MHKD
5 - OmuTHO TATO 32 MAKPOTECT HA CPAIBAHE
6 - OrmuTHO TAIO 33 MEKDOTECT Ha CpAIBaHe

@ue. 24. Eman om uzpabomeanemo Ha Onumuume meia
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[MonmumponuneHoBara Iiaka € MPOMYCKIMBA 3a MOJIMMEPU3UpAIlaTa CBETIMHA, M HE HapyllaBa
erana Ha (ukcupane Ha cnoeBere oT JIK. 3a moaroroBkata Ha ONMWTHM Tela 3a MakKpoCpes,
MOJNUIPONMIEHOBa MaTpHlla O6e ¢ auamersp 2 MM M jaebenuHa 2 MM. 32 ONHUTHHUTE Tena 3a
MHKpPOCpe3 NOJIMIPOIMIeHOBaTa MaTpria Oe ¢ Auamersp 1 MM 1 iebennHa 2MM.

Pesynratn n o6cwixnane: [1o npeioxkenaTa oT HaC METO/IMKA 32 U3TOTBSHE HA OITUTHU Tela,
u3padoruxme o6mo 320 TecToBM 00pasiy, pa3eieH: Ha JBe Tpymnu 1o 160 BbB BCsSKa, CHOTBETHO
32 Makpo ¥ MHUKpO TecToBe. TecTBaHETO 3a CHila Ha Cpe3 Ce M3BBPIIM MOCPEACTBOM COOCTBEHA
MIOCTAaHOBKA, BBPXY IUIaTopMaTra Ha amapar 3a MUKpoonmbH M MukpoHatnck LMT100 (Lam
Technologies), kbaeTo ce MOHTHpaxa pa3pabOTEHNTE 33APHKHU U HATOBAPBAIIN EICMEHTH.
HaroBapBammsT enemMeHT, KOWTO mpmioxuxme Oe ¢ HoxxoBuaHA Gopma ¢ Brea mpu Bbpxa 120°,
pasNoNIOKEH Ha HUBOTO HAa CPE3HATa MOBBPXHOCT. Pa3CTOSHMETO 0 OMUTHOTO TS0 O 5 mm, a
JBIKEHUETO Ha HATOBapBallaTa yacT - 2,5 mm/min.

Sakimroyenne: Pa3paboTeHara MeToIuKa Ou Moria qa ObJe W3I0J3BaHa KaTo 0a3udHa 3a M3TOTBSHE
Ha roJisiM Opoi ONUTHHU 00pa3iy 3a pealu3upaHe Ha CTATUYHHU U JUHAMUYHHU TECTOBE Ha Cps3BaHe,
3a yCTaHOBSIBaHE Ha CUJIa HA BPb3KaTa MEXKIY J[Ba MaTepHaa.
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POJISITA HA XUMHUYHUSA ChCTAB, CHMJIBPUTE, CPEJICTBATA
3A JESUH®EKIUA U ITIOJIMMEPU3ALIMOHHUSA ITPOLLEC BHPXY
ITPOMEHMUTE B TBbPIOCTTA HA MEKUTE PEBA3UPAIIIN
MATEPHUAJIA - OB30P

HNnuan Xpucros, /loopomupa lllonosa, Credan 3nares, boxana Yyuyicka
Memununcku YauBepcuteT [Linoaus, @aKyaTeT Mo J1eHTAJTHA MeIUINHA,
Kareapa nporeTuyHa ieHTaIHA MeIMLIIMHA

THE ROLE OF CHEMICAL COMPOSITION, SEALERS,
DISINFECTANTS AND POLYMERIZATION PROCESS ON CHANGES
IN HARDNESS OF SOFT RELINING MATERIALS — A REVIEW

Ilian Hristov, Dobromira Shopova, Stefan Zlatev, Bozhana Chuchulska
Medical University Plovdiv, Faculty of Dental Medicine, Department of
Prosthetic Dentistry

Abstract:

The major disadvantage of the soft relining materials is that, despite of the fact that they are
soft from the very beginning, after certain period of time in oral conditions, they become
hard. Because of the differences in their chemical composition this period is different. The
use of sealer is strongly recommended.

Key words: hardness, disinfectants, sealer.

ChlIecTBeH HENOCTAThK Ha MeKuTe pebasupairy marepuanu /MPM/ e, e mMakap M MeKu B
HA4yaJoTO ClIeJl U3BECTEH INPECTOM B YCIOBHATA HAa yCTHaTa KyXWHA, TyOAT CBOATa MEKOTa U
MIOCTENIEHHO CTaBaT TBHPAM. [Ipy pasnuyHuTEe BUIOBE MaTepHaly TOBA CTaBa CHOTBETHO 32 I0-KbC
WK TIO-TIPOABIDKUTEIIEH IEPHO OT BPEME.
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Pesynrature oT m3cienBaHe Ha eKCIEPHMEHTAJICH (OTOMONMMEPU3UpAI] MaTepHal, MOKa3BaT,
94e TBBPAOCTTA C€ YBEIHWYaBa IPU H3JIaraHeTO HA CBETIMHA M KOraTo TeYHaTa ChCTaBKa Ha
Marepuaia ChIbpkKa Mankd KoiudectBa auOytundranat /DBP/ u moseue eranon. Kakro e
W3BECTHO C€TAaHONBT OKa3Ba BIMSHHAEC BBPXY BpEeMETO Ha TelHpaHe, CBUBAaHETO W
BUCKOCTIACTUYHHUTE CBOWCTBA. In Vitro W3cIemBaHUATAa TPOBENCHH CIEI CKCIO3WIUS B TPH
paboTHU pa3TBoOpa / MUCTHIMpaHa BOJA, (DM3UOJOTUYCH Pa3TBOP U €TAHOI/, MOKa3BaT 4e OIle Ha
TpeTusl JIeH €TaHOJN'bT W3THYa B M3KYCTBEHAaTa cpela, a C HEro W rojJeMd KOJIUYECTBa OT
miactuukaropa W 9YacT OT Hepearupamus ermwiMerakpunar /EMA/. Ertanomst mpm
(bOTOMOIMMEPH3UPAIUTE MATEPHATN € TIPUYKHA 32 (HOPMHUPAHETO Ha MUKPOCKOITMYHU KyXHHU B
0JM30CT J10 MOBBPXHOCTTA, KOUTO TIOCTEIEHHO ce yrojeMsBar. ToBa yckopsiBa TAXHOTO pa3najiaHe
W 3aTOBA Ce MPernopb4BaT KOJMIECTBOTO MY Jla Ce HaMaJIM MM M3IISUIO 1a Ce IPEMaxHe OT ChCTaBa
uM. Bbrpeku ropensnoxeHoTo ce cumra, ye potononuMeprusupariure MPM ca mo-craOuiHu BbB
BPEMETO M TEXHUTE MPOMEHH B TBBPAOCTTA, ABJIKAIIM CC HA M3JIMBA HA IUIACTH(UKATOPH HE ca
TOJIKOBA CHIIECTBEHH, KATO CHIIEBPEMEHHO paboTaTa ¢ TiX € ynecHeHa. OCBEH TOBa JOOABSIHETO
Ha €TaHOJ MOAOOpSABA OMOKPSHETO MEXAY MOIMMEpa M MOHOMEpa, a KOMOMHALHUATA OT BUCOKH
konmuectBa EMA u manku xonudectsa DBP, Boau 10 yBennuaBane Ha TBbpAOCTTa HA MaTepuaia

(1].
BinsiHue Ha cHiliIbpa BbPXY IPOMEHHUTE B TBLPAOCTTA

IMpomsiHaTa B TBBPIOCTTA, AB/DKAIA CC HA W3JIMBA HA IUIACTH(HKATOPU B yCTHATAa KyXWHA
Moxe na Obje enmumuHupan crnopex Mante F. et al. upe3 BmbkBaneto Ha n-butyl- win ethyl-
METAaKpUIIaTH, KOUTO Jja KOTIOJIMMEPHU3UPAT B IO-ITACTHYHA Maca, KOSTO MO-TPYAHO OM M3THYaa
HaBBH [2]. BTBEpAsSBaHETO MOXKeE J]a C€ HaMalM M 9pe3 M3IMOJI3BaHe Ha CHIAIBD. TakbB MaTepuan e
HanpuMmep Permaseal, koiTO mpencTaBisiBa BHHWIOB MOJMMEDP B METHI-eTHI-KeToH. Crnen
M3MapsBAaHETO Ha KETOHA BbpXy MNOBbpXHOcTTa Ha MPM ocraBa 3ammureH cioil, KOMTO
BB3IPEIITCTBA W3JIMBA HA IUTACTH(MKATOPH OT €JHA CTpaHa W NPOHMKBAHETO HAa TEYHOCT OT
BBHIIHATA cpefa. M3BoabT, KOWTO aBTOPUTE HA TOBA U3CIIEIBAHE TIPABST €, Ue:

e cuilmppa 10 TONSIMA CTENCH 3ama3Ba CBOMCTBATA Ha MAaTepHaINTe NPEOd U Clex
€KCTIO3HIHS B CHOTBETHHUTE Pa3TBOPH

e Je3UH(EKTHPAIIHUTE PA3TBOPH BOJT JI0 BTBBP/SBAHE HA U3CJIE/IBAHUTE MaTEpHAIN

e  CTAHONBT UMa pa3pymasail edekT no oTHomenne Ha MPM u Boau 10 pa3MeKBaHETO UM

®  CHJIMKOHOBUTE MAaTepHalHM Ca MO-yCTOWYMBHU HA BB3/ICHCTBUETO HA BHHIIHK (aKTopu

MPM noKpHTH ChC CHITBP OCTABAT MHTAKTHH 32 TTIOHE JIBE CEIMHIIH, CJIe] KOSTO TOi TpsOBa a
ce HaHECE OTHOBO.

Binsinue Ha cpefcTBaTa 3a Je3snHpeKINsl BbPXY NPOMEHHTE B TBbpAocTTa HAa MPM

[MonnbpKaHeTo Ha a/ileKBaTHA XUTHEHA 3aBHCH 10 roJsiMa CTENEH OT PElOBHOTO MOYHUCTBAHE Ha
npotesute. B cBoe m3cmenBaHe Pavan et al. Hammpar 3aBHCHMOCT MEXIy BHIa INPOTE3EH
Martepual ¥ BUJa Ha Je3MH(EKTHPAIOTO CPEACTBO, HO HE M 3aBHCHMOCT [0 OTHOIICHHE Opost Ha
Ne3NH(PEKIMOHHNTE LUKIM M IIPOMEHHTEe B TBBbpAocTra. Hail-Bucoku croiiHoctn mo Ilop
aBropure oruuTar npu Marepuana Molloplast B n excriozunus B 2% pa3TBOp Ha TITyTapanaexu
[3]. IIprunaUTE 32 TOBA € B MO-BHCOKATa CTEIEH Ha KPBCTOCAHN BPB3KH Ha MOJMMEPHUTE BEPUTH
NIpH €1aCTOMEpHTE, B CPAaBHEHHE C aKpHIIOBHUTE Tu1acTMacu. M3cnenpaiiku marepuanure Viscogel
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u Coe-soft, ce koHcTaTupa, ye nmpoTuBorsOnuHUTe areHtu Fluconazole u Clotrimazole, BomsaT 10
MOBHUINIABAHE HA TAXHATA TBBPIOCT, KATO MIBPBHUAT BOJH 10 IMO-BUCOKH CTOMHOCTH Ha TBBPAOCT TI0
lop, ot BTOpUSA [4].

ChcTaBbT Ha cpefaTa CbIIO OKa3Ba BIUSHUE BBPXY BUCKOGJNACTHYHMUTE CBOMCTBA Ha
marepuanure. [Ipy in vivo u3cneqBaHMsATa MMa pa3iiMKa B pe3yJTaTUTe B CPaBHEHHE C TE3U
TMOJIyYEHH in Vitro ¥ MpUYMHATA € ChAbPKAHUETO Ha HAKOM €H3UMHU, MUKPOOPTaHU3MH H CIIEH OT
JIEKapCTBEHU CPENCTBA, IPUEMaHM OT NAalUeHTa, npoMeHure B pH u Temneparypara B ycTHaTa
KyXHHa.

BinsiHue Ha MOJIMMEPU3ALMOHHUSA NIpoLec BbPXY TBbpaocTTa Ha MPM

Buma Ha monmMmepw3anus /AMPEKTEH WM WHIUPEKTEH/ CHIIO € OT CHIIECTBEHO 3HAYCHIE.
Marepuaiaure IMOUIOKCHH HA TOIUIMHA, HANTaHE W JIPYTH KOHBCHI[MOHAIHU JIaDOPaTOpPHU
CHOCOOM MMAT T0-BUCOKA CTETMCH Ha IOJMMEPHU3aInsl OT MaTepUATINTE 33 TUPEKTHO pedasupaHe.
OcCBEH TOBa TE3W MAaTCPHAIM Ca W C MO-JT00pU MEXaHWYHO-SKOCTHHU IMOKa3aTelH. Bwrpekw, ue
ONTHMAJHUTE CTOWHOCTH Ha TBBPAOCT pu MPM He ca TOYHO ompeesicH!, 100pe u3BecTeH (PakT
€ Y€ TeXHUS ,,Bh3TIaBHUYCH” e()eKT ¢ TOJKOBA MO-TOJISIM, KOJIKOTO Ca MO-MEKH. 3ama3BaHeTO Ha
TOBa MM Ka4eCTBO C€ OKa3Ba CEpPHO3EH MpoOieM, 0COOEHO MpH MO-IPOIBIKHUTENCH NPECToil B
yCTHaTa KyXHHA WK B Ie3NH(PEKINOHHN Pa3TBOPH.

Bucokara temmeparypa BOAM /O AONBIHUTENHA MOJIAMEPU3ALMS M JONBIHUTENCH H3JIMB Ha
iactuukaropy. Ta3u Xumoresa ce cyuTa 3a MPUEMIIUBA, Thi KaTO CHIIMKOHOBUTE MaTepHaId HE
CbAbpKaAT l'l)'laCTI/I(bI/IKaTOpI/I M TOIUIMHATa NpyU TAX HE BOAM 10 TaKHWBa IMPOMCHU KaKTO IIPHU
MarepHalliTe Ha aKpwiHa ocHoBa. AkpuiHute MPM mokaszBar mo-no0pa CTaOWIIHOCT 110
OTHOILIECHWE Ha TBBPAOCTTA, OTKOJIKOTO CHJIMKOHOBHTE. MUKpPOBBIHOBATa MONUMEpPH3AIMSA HE
Biomse Ha TBBpHocTTa Ha Molloplast B, B cpaBHeHHE C KOHBEHIHMOHATHATA TEPMHUYHA
TOJIMMEPH3aIi Ha ChINUS MaTepuan [5].

Buusinue Ha qu3aiina Ha MPM BBpXY ,,BE3IVIABHUYHHSA eeKT”

Jlokb/ie 1a JoCTUraT rpaHULUTe Ha peda3upaiins MaTepHal, KOJIKo Jia Obje Heropara JedeanHa
U Kak TOBa e Ce OTPa3y Ha aMOPTU3HMPAILO MY AEHCTBHE ca BBIPOCH OT CBIECTBEHO 3HAUCHHE.

Cnopen BopoHoB u ko, 1eOenuHaTa TpsOBa 1a Obae MexIy 2 U 3MM. AKO € TO-TOJIIMa, TOBa
1€ JIOBeJIe 10 OTciadBaHe Ha IpoTe3ara M JI0 HeHHOTO CUyNBaHe, a ako € I10-MaJika Iie ce U3ryoun
amoprmupammus epekt Ha MPM. M3kimroueHne OM MOTIIO J1a ce HANpaBH B CIyYaWTe, KOTaTo €
HEOOXOJUM CBBCEM THHBK CIIOH CHIMKOHOB pebaszupamr marepuan /0.2-0.3 Mm./, koiito na
W30JMpa aKpWIHUS 0a3Mc OT HEMOCPEACTBCH KOHTAaKT C JIMTaBHIaTa, B CIyYail Ha JOKa3aHa
aneprust KbM MMA.

[IpoBenennTe mpoyuyBaHUs C pa3nuyHa aebOenmHa Ha pebasmpamus cioit /3mm, 4.5MMm, 6MM/,
JIEMOHCTPHpAT Y€ C yBelndaBaHe Ha AeOenuHata Ha MPM, HamansBa W cuiata Ha Bpb3Kara ¢
npore3Hus Oasuc. ToBa sBIeHHE ce OOSCHSABA C EBEHTYaJHHUTE BKIIOUBAHMS Ha BB3IYIIHU
Mexypuera 1 ManpopMalii BbTPE B MaTepyana, OT TaM F'eHepUpaHe Ha BhTPEIIHN HAIPEXeHUs U
pasmaj Ha Bpb3KaTa.

Ju3aiiHa Ha pebaszupaliys clioil BiIMsie BbPXY MpepasipeielieHHeTo Ha IbBKAaTEIHOTO HAJIATaHe
BBPXY HMOAJIEKAIIUTE CTPYKTYPH, KAKTO U BEPXY JIBIDKEHHETO Ha camara rpotesa [6].
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[Mpu au3zaiin Nel MPM ce pasnpocrtupa dax 1o nepudepusta Ha nporesara.  [Ipu an3zaiin No2
MPM mnokpuBa 30HHTE Ha HAaTOBapBaHE HO OCTaBa 3MM IIO-KbC CIPSMO NPOTE3HHs Oa3uc B
nepudepusra. [Ipn muzaitn Ne3 MPM e mexny aBa ciiosi akpuieH Oa3uc /caniusuu edext/.
[Mocnenuust e BpBesieH ot [lapkbp mpe3 1966 r. Plotnick mpe3 1967r. nemonctpupa , ve MPM
UTPasT POJIATA HA CTPEC-PETYNIATOPH, HAMANISBAHKY HAJIATAHETO YIPAKHEHO BBPXY MOJUICHKAIIHITE
Thkauu ¢ 10 60%. Kawano et al. mpeamnonarar, 4e Texnus crpec-adbcopOuparr edexr 3aBuCH OT
nebenmHaTa Ha pebaszupamust ciaoi. M3mons3BaHWTE MaTepuaad B HW3CICABAHETO BOJAT [0
HaMmalsgBaHE HA cwiara Ha ynaapa oT 28.2% mo 82.6% B cpaBHEHHE ¢ aKpWIHHSA MaTepuai, a
mm3aiie Nel nemoHCTpupa Hail-no0pu mok-adcopOupain KaqecTpa.
3akioyenne: X1MMUYHHS ChCTaB, cpecTBaTa 3a Je3MH(EKIUS U HOIMMEPH3aLHOHHUS MIPOLIEC
OKa3BaT CBILIECTBEHO BIHMAHME BBPXY TBBPIOCTTA HAa MEKHTEe pebazupamy MaTepuaiu.
W3non3BaHeTo Ha CHIUIBD yOb/DKABA KIMHUUYHMS XKUBOT HA MPM. IlpenopbuntenHo € HEroBoTo
U3II0JI3BaHe, a B ClIydauTe Korato (pupMmara-IipoM3BOJMTEN HE Tpejijiara TakbB, Ja ce HaMepH
MOAXOAAI aHAJIOT.
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METO/IU 3A U3CJIEABAHE U ®AKTOPHU OKA3BAIIU BJIIUSAHUE
BbPXY IPOMEHMUTE B IIBETA HA MEKUTE PEBA3UPALLIU
MATEPHAJIN
Nimnan Xpucros, {usn CiaaBueB, Tans boxkoBa, Bukrop Xagkuraen
Menununcku YausepcuteT [linosaus, @aKyaTeT Mo JeHTAJTHA MeIUMINHA,
Karenpa nporeTuyHa 1eHTaJIHA MeTHIIHHA

METHODS OF INVESTIGATION AND FACTORS HAVING
INFLUENCE ON COLOR CHANGES OF SOFT RELINING
MATERIALS
Ilian Hristov, Diyan Slavchev, Tanya Bozhkova, Victor Hadzhigaev
Medical University Plovdiv, Faculty of Dental Medicine,
Department of Prosthetic Dentistry

Abstract:

There are several methods of investigating the color changes. The most popular are: visual
and colorimetric. The first one is most frequently used, because there is no need of qualified
personnel, special equipment etc. The second method allows the color change to be measured
digitally. The most substantial factors having influence on the color are: different food
colorants, water absorption, dissolution of some ingredients, surface irregularities etc.

Key words: visual and colorimetric methods, absorption, dissolution

WNma HsKONKO MeTOoAa, MO KOUTO MOXKE Ja Ce U3MepAT NpoMeHuTe B LBeTa. Haii-uecto
M3MOJI3BAHUTE Ca: BU3YalleH M KoJopuMeTpuueH. JIoKaTo MBPBHAT € J0CTa CyOeKTHBEH, MPH
BTOPHAT € BB3MOXKHO J]a CE OIPEACNH TPOMsSHATa B I[BETa, YHCIOBO. Hali-uecTo M3mon3BaHmS
METOJI 32 OTpE/CTIsTHE Ha IIBETOBUTE MIPOMEHHU € YHCTO BHU3yaHaTa OIEHKA. ToBa OT CBOS CTpaHa
nopakJa U HEOOXOAMMOCTTa OT HajexkaHa (opMa Ha KOJIMYECTBEH aHATH3 HA TE3H MPOMEHH.
[[BeToBara CTaOMITHOCT € 3aJ(b/DKUTENHA XapaKTEepUCTHKA HAa MPOTE3HUTE MOJUMEPH /aKPUIHU
IIACTMACH 33 W3pab0TBaHETO Ha MpoTe3Hu Oazucu win MPM/. Te3u XapakTepHCTHKH Ca OTUCAHH
B ADA Specification No. 12 [1].

KOJ’IOpI/IMeTpI/ISITa € KJIOH OT HayKaTa 3a LBCTa 6a31/1paHa Ha I_[I/I(prBOTO H3paKCHUEC Ha LBCTaA
TIOJYHUCH OT HM3CJICABAHUSA 00€KT. HpI/I OII€HKaTa Ha XPOMAaTUYHUTE Pa3JINUuA CE H3II0JI3BAT IBE
CUCTCMHU:

e [IBeroBara cucrema Ha MaHcen
e CIElab cucremara

Cnopen Teopusita Ha npodecop AndepT MaHcen BCeKH IBST € B JIOTHYECKa B3aHMMOBPB3Ka C
OCTaHAJIUTE I[BETOBE M CE OMNCBA ChC CICAHUTE XapaKTEPHCTUKH [2]:
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- Hue — uBereH ToH
- Chroma — HacHTEHOCT Ha IIBETa
- Value — Geneene Ha 1sera

[To-xbcHO € mobaBeHa M TPAHCIYLEHTHOCTTA /CTENEHTa B KOSTO CBETIIMHATA CE TPOIyCKa Ipe3
JameH O0CKT/ KaTo YeTBBPTU CJIEMEHT, ThH KaTo TS € Hai-TOJSIMOTO MPEIN3BUKATENCTBO IIPU
€CTETUYHHUTE BH3CTAHOBSIBAHUSL.

Cucremara ClElab, npemnoxkena or Commission Internationale de 1’’Eclairage (CIE) [3],
MO3BOJISABA [Ia CE ONPEIHIN KOJMYECTBOTO Ha MPUEMIIMBO JOIMYyCTHMA MPOMSIHA B I[BETA HA BCIKO
OITUTHO TSJI0. ANIAPATHT, C KOWTO CE MPAaBSIT U3CICIBAHUATA CE HAPUYA CLIEKTPOPOTOMETBP.

Konopumerpuyaute U (OTOMETPUYHUTE MHCTPYMEHTH H3MEpBaT KOJMYECTBEHO IIBETa M IO
HpecTaBsAT MpocTpaHcTBeHo B Tpum3MepHa cucteMa (CIElab).  LiBeroBoTo pasinune mMexay iBa
nssaTa /AE/ Moe [1a ce onpezeny KaTo pa3iiukara B CbOTBETHUTE KOOPIUHATHH CTOHHOCTH.

IloBeueTo TEXHONOTMYHO OCHOBAHM LBETOBM cucTeMu wu3non3Bar AE , 3a nma ompenensr
paznukara B 1BeTa Ha 3b0Oa M TanoHa. AE e Haii-kpatkoTo pascrosane B CIE Lab nBeroBoTto
IPOCTPAHCTBO MEXIy CpaBHABaHWTE IBeToBe. DopMyriaTa W3MOI3BaHA 3a H3UHCIABAHE Ha
1BETOBHTE pasmuyans ¢ cnennara: AE = [(AL*)? +(Aa*)? +(Ab*)?|'2, xbaero:

L” - naBa npezcrapa 3a GeneeHeTo, Mo06HO Ha value /0T 6510 KbM 4epHO/
a" — NPE/ICTaBs KOJIMYECTBOTO HA YEPBEHHUS WJTH 3€IEHHUS [BAT
b* — OpeacTaBd KOJIMYCCTBOTO HA KXBJITUA UJIA CUHUA LBAT

AE croifHOCTHTE HE ca AUPEKTHH T.C. T¢ HE MMOKA3BaT JAIU I[BETA € MO-CBETHII WX MMO-THMEH a
Jami ce Mo0MmKaBa MaKCHMAllHO J0 TajloHa 3a cpaBHeHHe. LludpoBoTo ommcanme Ha IBeTa
M03BOJISIBA TOYHO AU(UHUpPAHE Ha CTOMHOCTTA HA Pa3Inire MEXIY IIBETOBETE Ha JIBA M3CICIBAHH
obekta. CTOHHOCTHTE Ha MIBETOBUTE PA3IMIUS CE OMPEICIAT OT B3NPUATHETO HAa YOBEIIKOTO OKO.
Croitroctn mo-ronemu oT 1AE ce Bp3mpueMaT camo OT ToJIOBHHATa OT HabmomaBammure. [Ipn
TPYIO KOHTPOJIMPYEMHTE KIMHHYHU YCIIOBHS, TakuBa Maiku croiHoct /1 AE / Ouxa Ouin
He3a0enexMH, Thii KaTo cToHHOCTH mo-Manku oT AE 3.7 ce Bp3npuemar karo ,,chbBHajgeHne” Ha
[[BETOBETE WJIN KIMHUYHO TIPUEMIIHBH [4].

AL*e Hali-BaXHHS NapaMeThP Thil KAaTO YOBECHIKOTO OKO MO-JIECHO BB3IpHEMa pa3iiKara B
OelleeHEeTO, OTKOJIKOTO B HBeTHUSA TOH. CroitHocTH Ha AL*<2 u AE<4 ce cuuTaT 3a KIMHHYHO
TPUEMIIABO IIBETOBO CHOTBETCTBHE [5].

Hsixonko ca ¢axkropuTe, KONTO OKa3BaT BIMSHUE BBbPXY NPOMSHATA B IIBETa HA pedaszuparnure
Mmarepuany. Haii-3Haunmure ca:

- aKyMYJIHPaHETO Ha OI[BETUTEIIN
- abcopOuusTa Ha BozIa

- pa3TBapsIHETO HA YACT OT ChCTABKHTE /AJIKOXOJ U IUTacTU(uKaTopu/
- JlerpajaiysTa Ha MTUCMEHTHTE

- MOBBPXHOCTHUTE HEPaBHOCTU

B exenHeBHeTO CH CHBPEMEHHHS YOBEK ITOEMa Pa3lIMYHM XPAaHU M HAIMTKH, HIKOU OT KOUTO
ChABbpKAT CHJIHO OarpwjHM BELIECTBA, KOMTO OWXa MOINIM CBIIECTBEHO Ja OLBETIT WIIH
00€31BETAT HE CaMO ECTECTBEHOTO Ch3b0UE, HO M IIPOTE3HUTE KOHCTPYKIMK. TakuBa ca HanpuMmep
€CTECTBEHUTE OLBETUTENNU B IBEKJIOTO U UYIHIKATE, TAHUHUTE B YEPBEHOTO BUHO, BB3JEHCTBUETO
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Ha canpoduTHaTa MHUKpoQopa, (GakropuTe Ha paboTHata cpeda (ra3oBe, M3MAPCHUS, TUM),
BpeIHH HABUIM (TIOTIOHOMYIICHE, MPEKOMEPHA KOHCYyMalMsi Ha JIMMOHH), H3IOJ3BAaHETO Ha
MPOTIOJIUC, BOJIA 33 YCTa H Ae3uH(DEKIMpAIy TabIeTH 1 Pa3TBOPH 3a MPOTE3H, (PUKCHUPAIIH areHTH
(rernoBe, TaKOBe, KPEMOBE, TTACTH U Mp.), IpHEM Ha OMJIKOBH OTBapH, yai, kade [6].

[Ipu m3cnenBane Ha MPOMEHHUTE B IBETa Ha HAKONKO PMMA wmarepmana ciiel eIHOCEIMIYCH
MIPECTOi B pa3TBOPH Ha Kade W Haif, ce] MbPBOHAYAIHOTO IIOTHMHSBAHE HA ONMUTHUTE 00pa3u
UMa TEHICHIN KbM BB3BPBIIaHE HAa MbPBOHAYATHUS [BAT. OUBETUTENNTE JOCTUrAT ONpeaeieHa
nebenrHa Ha CiIosl, Clie[] KOeTO OTHOBO C€ BPBILAT 00paTHO B pa3TBopa. HUKOTHHBT € mo-cuiieH
ousetuten 3a MPM, B cpaBHenue ¢ 4das u kKadero. Kadero orpersiBa moBede CHIMKOHOBHTE
Mmarepuani. XuapopoOHUTE MaTepuaIn ce OLBETSABAT MO-JIECHO OT XUAPO(GOOHM OLBETUTENH, a
CaMOTIOJIMMEPU3UPAILIIUTE MATEpUay, MOKa3BaT MO-TOJISAMO OO0C3IBETSIBAHE B CpPaBHCHHE C
TOILIONOIUMEpU3upamure [7].

[Ipe3 mepBuTe 48 Haca OoUBETABAaHHATA OT Yail ca MO-IPACTUYHH OT Te3W Ha kadero. YaeHuTe
MUTMEHTH TMO-JIECHO ce aacopOMpar Ha MOBBPXHOCTTA, HO W TIO-JECHO C€ OTCTpaHsIBaT B
nmocneacteue. [Ipn  kadeeHnTe MUrMEHTH, OCBEH IOBBPXHOCTHA afcopOmus, ce HabmogaBa U
MIPOHMKBAaHE B ABIOOYMHA HA ITO-MAJKO MOJAPHATE UM MOJICKYJIH M Ha CHBMECTUMOCTTA UM C
MOJIEKYJIUTE Ha MaTpHKca. [IpoTHBOpeUYneTo MpH Te3u M3CIe/BaHus ce IbKH Ha (akTa, ye Bce
MaK TE¢ Ca MPaBEeHH BBPXY KOMIIO3UTHH MaTepHaiM, a He BBbPXY aKpHIHA IUIacTMaca.
OrBeTHTeNUTE B Ae3MH(EKTUPAIINTE PA3TBOPU MMAT I0-C1a00 M3pa3eHO ACHCTBUE B CPABHEHHE C
Te3W B XpAHUTE, HANUTKWUTE /4ail, kade, Konma/ u murapeHus nuM. barpmiarta, W3MOI3BaHU B
XPaHUTENHO-BKYCOBaTa MPOMUIIIEHOCT CheTaBmsiBaT He nosede oT 0.02% - 0.1% ot ckcraBa Ha
XpaHUTE, HO Ca CWJIHO pa3TBOPHUMHU BBB BoJa. Thi KaTo MMa EICKTPOCTATHYCH 3apsja I10
MOBBPXHOCTTA HA TE3W MOJICKYJIH, T¢ OMPENCICHO BOIAT J0 OUBETABaHWA. [IpHCHCTBHETO Ha
IUIACTU(HUKATOPH yBEIMYaBa ,,pa3TATaHETO”’ Ha TONMMEPHUTE BEPUTH ¥ TOBA IPaBU
MPOHMUKBAHETO HAa MUTMEHTH IO0-1ecHO.OT Japyra CTpaHa M3THYaHETO” Ha IUIacTHGUKATOp U
AIKOXOJ, OCBOOOXIaBa MACTO B MOJCKYIUTE Ha TMONMMEpa, KOETO C€ 3aeMa OT OI[BETHUTEINN.
Tps0Ba ma ce WMa BIPEABHA W EINEKTPOCTATHIHHUS 3apsl Ha MOJEKyIuTe Ha moimMmepa. [lpm
[IMMA Tte ca xuapodwmman.ToBa BoaM OO 3aCHIICHO NPHUBIMYAHE C BOJHHUTE MOJEKYIH M
yIecHsBaHE Ha BOAHATa abcopObuus. llBeroBara CcTaOMIHOCT, 3aBHCH M OT KOJHMYECTBOTO Ha
ocTaThbuHHs MOHOMEp. HeroBoro aeiicTBre MOXeE [1a Ce€ ONMPHIMYM C TOBA Ha IUIACTH(HKATOPA.
OcraBaiiku B MOJMMEpHAaTa Bepura, BiWs€ BbPXY MEXaHWYHUTE U (PU3MYHUTE CBOWCTBA Ha
aKpUJIaTHTE, YBEIMYaBaKU TAXHATA IMOPHO3HOCT. ToBa BOMM JI0 MO-JICCHO MPOHHKBAHE Ha
OLIBETUTEIH B IbI00YKHA [§].

CunvkoHOBHTE peba3upani MaTepHalli ce€ ChCTOAT OT TMOJIMMEPH Ha JUMETHICHIOKCAHA,
xnpodoOHH ca 1 He TMO3BONABAT abcopOIMATa Ha BOJHU MOJIEKYNIH. ToBa € efHa OT MPUYHHHTE
TE Ja ca MO-yCTOMYMBH IO OTHOIICHHE Ha HATPYNBAaHETO HA NUTMEHTHUTE B CPaBHEHUE OT
aKpHUIIATHTE.

Ilo-ronxsmara PasTBOPUMOCT U a600p611m[, BJIMAAT Ha MPOMCHUTC B LBETA, KOUTO IIbK OT CBOA
CTpaHa C€ CBBHP3BAT CbC CTAPCCHETO. MaTepI/IaJ'II/ITe C BUCOKa Ha4aJiHa TBBPAOCT Ca HO-YCTOﬁQHBH
Ha NPOMEHM Kacacly pa3TBOPUMOCTTA, a6cop6um{Ta " 1BETa.

MarepuaiauTe Ha aKpWiIHA OCHOBa IMO-JieCHO ce oupersBar. OT eqHA CTpaHa MOJEKyJaTa Ha
aKpUIaTUTe € XUAPO(UIHA 1 TOBA YIIECHSBA IPOHUKBAHETO HA TEYHOCTH B Ibji00unHa. OT apyra
HaJMYUETO Ha MIACTH(HUKATOP, KOMTO JIECHO ce OT/elsl B OKOJIHATA Cpejia, OCBOOOXKaBa MSCTO,
KOETO BeHara ce 3aeMa OT pa3JInIHU OI[BETUTENH [9].

Benukn cunmukoHOBH MaTepraan CbAbPKAT CUIMIUCBU YaCTULU B pPa3/iIMiHA KOHICHTpAIUA.
HMeHHO TOBa OU MOTJIO Ja 6’Lﬂe (I)aKTop TNOBJIMsABAIl U pa3jiniHaTa TBbPAOCT. HpI/I MAaTepUAIINTEC C
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BUCOKa KOHIICHTpALMs HAa TakuBa (WIbPH,  MOJUMEPHO-QUIBPHUTE B3aHMOJCHCTBUS Ce
yBEJNUYABaT U 10 TO3M HAYMH MOJIMMEPHUTE BEPUTH CTaBaT IO-TPYJHO NOjABMKHU. OCBEH TOBa
HOBBPXHOCTHO MOJMGHIMPAaHUTE (QUIBPH OKa3BaT BIMSHUE BHPXY aOcopOLusATa Ha TEYHOCTH.
[IpuchbcTBUETO HA XUAPOKCUIIHM TPYIH NPH HeMoau(uIuMpaHute Guirbpy mmojrmomara BOAHATA
abcopOrms. Moandunupanute GUIBPH, OT Apyra cTpaHa ca XUApo(hoOHH MO MPUPOAA U 10 TO3H
HAYMH OTONBCKBAT BOMHUTE MOeKynn [10].

3akjarouenne:

Hopa;m pasjinuuAaTa B XUMUYHUS CbCTaB, MCKUTE pe6a3npau11/1 MaTeprain Ha CUJIMKOHOBA OCHOBA
ca mo-cTabuIHU B HOBETOBO OTHOWLICHUE OT AKPUIIHUTEC U Ca 3a MPCANOYUTAHEC B ACHTAJIHATa
IMpaKTHKa.
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Abstract

Laser Doppler flowmetry is a non invasive objective method to measure the pulp
blood perfusion.

The aim of this study is to measure the blood perfusion of maxillary canine teeth
and to come up with a mean value.

The pulp blood perfusion of thirty upper canines have been measured by laser
Doppler device moorVMS-LDF 2 with two needle probes at the Faculty of Dental Medicine,
Medical University-Plovdiv. The study was conducted from December 2014 to January 2017.
The mean values have been calculated with the help of the licensed software of the device
and the data have been statistically analyzed by SPSS 13.0.

The mean value of the measured upper canine teeth perfusion is 13,97 PU. The
mean age of the people involved in the study is 23,56. Nineteen of the teeth are right and
eleven are left and their mean values are as follows 12,81 PU and 15,97 PU.

For the first time the mean value of the pulp blood perfusion of maxillary canines was
calculated so that it can be used in further clinical investigations.
Key words: laser Doppler, pulp blood perfusion, canine teeth.
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BBBEJAEHMUE: Jlazep momiep ¢oymeTpusTa ¢ HEHHBA3UBCH OOCKTHBEH METOH 3a
n3MepBane Ha mynmHaTa nepdysus (Cheremisinoff NP, 1998). Cemmuoctra Ha Qu3nIecko
sBJIEHNE ,,J10TIIepOB edeKT” ce ChCTOM B IIPOMSHA HA YECTOTATa Ha 3ByKOBUTE, YITPA3BYKOBUTE U
CBETJIMHHNTE BBJIHH, KOTAaTO TE CE OTPa3sBaT OT ABMIKEIIN CE€ TPEAMETH. B 4OBEMKOTO TSII0 posist
Ha JBWJKEIIN C€ NMPEAMETH UrpasT epUTPOLUTUTE W OCTAaHAIUTE (JOPMEHH EIEMEHTH Ha KPBBTA.
Jlazep noruiep ycTpoicTBaTa ca M3TOYHHMIM, M3ThUBAIIM MOHOXPOMATHYHA CBETJIMHA C HHCKA
MOIIIHOCT, KOATO C€ OTpa3siBa OT JBIDKCIIUTE CE YEPBEHNW KPBHBHM KIIETKH, B PE3YNTAT HA KOETO
HelHaTa YecToTa ce mpoMeHs. Ta3u mpoMsHa ce OTYMTa OT Jiasep JoruiepHus amapat (Stefanova
V, 2015).

HEJ: [la ce m3mepu kpbBHaTa mepdy3us Ha TOPHHU Ky4YeUIKH 3501 M Ja ce MpeICTaBh
cpeJiHa CTOMHOCT.

MATEPUAJI U METO/IM: M3mepeHa ¢ KpbBHaTa mepQy3us Ha TPHUICET TOPHU
KydJenku 350a upe3 yazep jgomiep (uoymerpus u amapat moorVMS-LDF 2 u nBe urioBumHH
coHau BbB DakynTeT 1o JeHTalHAa MeAUIMHA, Menuuuacku yHuBepcutet-Ilnosaus (¢pur. 1). B
MPOYYBAHETO Ca BKIIOYEHM 37paBu J0OpoBONIM Ha Bb3pacT 18-35 roxmnm, Oe3 naHHM 3a
cucTeMHH 3a0omsBaHus. 3HOMTE, HA KOWTO € IMPOBEIEHO MOHUTOPHUPAHETO Ca BHUTAIHHU, 0e3
KapHUeCHU, HEKapHECHHW, IEPUOJOHTAIHM, MapoJOHTAIHH M OPTOAOHTIAKM HM3MEHEHHs U 0e3
00Typanuu WM JpYyrd BB3CTAaHOBABaHWA. Ha mammeHTHTE ca W3paOOTBaHW WHIWBHUIYalHU
CHJIMKOHOBH ILIMHH B 3aXalka OT TeCTOO0pa3eH OTIeYaThbueH MaTepHual 3a ChOTBETHATa 00JIacT, 3a
Ja Obaar (UKCHpaHW HEMOJBIKHO MWIJIOBUAHHTE COHAM B KOHTaKT ChC BeCTHOyJIapHaTa
MOBBPXHOCT Ha 3b0a 110 BpeMe Ha TPH MHHYTHOTO MOHUTOpPHpaHeTo. V3cieaBaHeTo € mpoBeIeHO
or pexemBpu 2014 r. no sHyapu 2017 1. CpenHuTe CTOWHOCTH ca HM34YMCICHH 3a HM30paH
eIHOMUHYTeH HHTepBan (0e3 HamM4YHM apredakTH MO BpeMe Ha 3ampca) ¢ MOMOIITa Ha
mureH3upanust copryep Ha amapara (moorVMS-PCV3.1 for Vascular Monitor System) wu
a”anu3upanu craructudecku ¢ SPSS 13.0.

@Duzypa 1. Anapam moorVMS-LDF 2

PE3VJITATU U AUCKYCHSI: Cpennara CTOHHOCT Ha KpbBHara mnepdysus Ha
usmepenure ropuu kanumHu ¢ 13,97 IIE. Cpennara Bb3pacT Ha wuscneaBaHute € 23,56 T.
JleBeTHaiiceT OT 3pOUTE Cca JIECHH, a €IUHAMCET JIEBH M ChOTBETHUTE cToiiHOCTH ca 12,81 I1IE u
15,97 TIE (ur. 2,3).

B HayunaTta nmTepaTypa JMICBAaT KOHKPETHH JAHHHM 332 CTOMHOCTHTE Ha KpbBHATA
nepdy3us Ha IynmaTa, M3MEpeHa upe3 Jjasep gnomiep. B gpyro Hame wu3ciexBaHe ca
MoHUTOpHpaHH 50 MHTAaKTHU BHTAIHH 3b0a Ha JMIa B Miajga Bb3pacT. CpenHara CTOHHOCT Ha
kpbBHa nepdys3msa 6e 20.38 TIE. B ToBa m3cienBaHe HE ce OTKPUBAT CTATUCTUYCCKH 3HAYMMHU
pa3NuKK B HUBAaTa HAa KPBBOTOKA MEXIy MBKE M XKEHH, JISBU M JICCHHU, NMPEJHU U 3aJHU U
OT/ICJTHUTE TPYIH 3bOM-(PPOHTAIHY, KYUCIIKH, MPEAKbTHAIN, KbTHHIM (p>0.05). Honnure 3601
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METO]I 32 KOJTMIECTBEHA OIIEHKA Ha ITyIMHOTO cheTosiHue (Stefanova V, Tsanova Sn, Manchorova
N, Manolova M, 2015).

JII® e eauHCTBEHMAT OOEKTMBEH METOJ 3a KIMHMYHA OLEHKAa Ha KPBBHHS TOK Ha
nynnara (Orekhova L, 2013). Tlopaaun Hsixou cnenuukn (BHCOKa IEHAa M BpeMe 3a IPOBEXKIaHEe
Ha M3CIIEIBAHETO) TOW HE € HAaJIOKEH B PyTWHHATA JAeHTanHa mpaktuka. C ycmex Moxe na Obiae
HPHUJIOKEH KaKTO MPH Bb3pacTHH, Taka u npu jena (Roeykens H, 2011). Moxe ja ce u3noissa 3a
YTOUYHABAHC Ha JWardo3ara nNpu pPEHTTCHOJOTMYHU JaHHU 3a TCpHalMKaJIHu U3MCHCHHUA (Ha
0azara Ha MyJIHUS BHUTAJIMTET), Ja CE H3CieiBa e(eKTa BbpXy IMylnara Ha pasuyHU
MEJUKaMEHTH, CICKTPUYHN WM TEPMHUYHH JIPA3HUTEIN., Jla C€ M3CJIe/Ba IMyJIHATA PEakKIus Ha
OPTOZIOHTCKO JICUCHUE WM pa3iuyHu TpaBMaTnuHu yBpexaanus (lkawa M, 2003). JIAD e
JI0Ka3aHo I0-TOYEH IPH ONpEJeNsHe Ha MYJHUS BUTATUTET B CPABHEHHE C KOHBEHIMOHATHUTE
meroau. Emuncreno JI[A® Moke KIMHWYHO JAa OIEHM MYyJIHOTO KPBBOOOPBIICHHUE,
OrmarogapeHne Ha KOeTo 1a ce rud)epeHimpa BUTaiHa oT HekpotuyHa mydmna (Jafarzadeh H, 2009).
ITpu TpaBMa MOe Jja ce M3M0JI3Ba OIE B IIbPBUTE AHU CIIE MHIMCHTA, Korato fanuante oT EO/]

HE ca HAJEKIHH.

4¥mooryMs-PC ¥3.1 for Yascular Monitor System (Registered Yersion) - [Review {Mohamed36b,37.vms)] o |
-_‘Lf Ele Edit Options Zetup Monitor Analysis  Service  Window Help & x|
™38 | s e s i ARV B e
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Quzypa 2. Crkpunwiom HA eKpaHa HA MOHUMOpPA ¢ OmoeleH nposopely, NOKA3B8AU)
yughposama cmouHoOCm Ha 8CeKU OM KAHAIUMme.

=
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B statistics {Martini 1,21.vms-2)

File Options Report

ROIs Setup Information

=18l x|

ROl Mo Label Stark Time End Time Duration

Samples |

ROI Based Param Based

1 00:00:44.000 | 00:01:44.000 | 00:01:00.000 | 2400

Active ROT |

Report Design | Report Preview |

ROIs Statistics Results
AOINo [ Paiem [ Mean [5 Dev [ 5.En [Median| Min | Max [T ofMin [T oiMax] Sum [ Area [ Difset [ Slope [ TC |
T Chanel £139 16 003 200 151 246 OOM:20 000136 478000 11950 184 002
1 Channel 2214 18 Q04 215 166 278 DDOOSA ODO2 513710 12043 208 002

0.1 sec

0.1 sec

Quzypa 3. Cmamucmuyecku obpabomenume OAHHU OM MOHUMOPUPAHEMO, C NOMOWMA
Ha U3NON36AHUS TUYEH3UPAH copmyep.

3AK/IIOYEHHUE: MN3unucnenara 3a mbpBU IOBT CpefHA CTOMHOCT Ha MyNIHATa
nepdy3uss Ha TOPHM KydelmIKH 3b0M NpH 100po OBIajsBaHE Ha METOAWKATa Jiasep IOIuiep
(droymMeTpuaT MOXe C ycnex aa ObJe NPHIOKEeHa, KaKTO 3a LEMUTEe Ha HAYyYHUTE M3CICBAHMS,
Taka M B ACHTAJIHATA NTPAKTHKA 3a MPEIU3UPaHe Ha AUArH03aTa U yTOUHSABAHE [UIaHA Ha JICYCHHE.
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Abstract

The aim of this study is to assess the contribution of the pharmacist in the management and
the control of diabetes in pregnancy on a global and European level and to comment on the
possible implementation of pharmaceutical care in Bulgaria. A systematic review of the
references has been carried out to identify relevant publications. The following databases
were examined: PubMed, Embase, Science Direct, Cochrane Library, SpringerLink and the
Internet through the keywords: '"pharmacist", "patient education", '""pharmaceutical care",
"diabetes in pregnancy". The results of the reviewed publications show that the role of the
pharmacist in the management of diabetes in pregnancy improves patient care in terms of
disease control, treatment and avoidance of the complications. The teamwork between
doctors and pharmacists and the possibility of active involvement of the pharmacist in the
treatment are a key element to achieve better therapeutic control.

Keywords: diabetes, pregnancy, pharmaceutical care, patient education

BbBenenue

BpeMeHHOCTTa € CIUH OT Haﬁ-B"bJ]HyBaHlPITC 1 CBKPOBCHU IICPUOJAN B KMBOTA HA €1HA
kKeHa. Bpnpekn ye OpeMeHHOCTTa € (DPM3HONOTHYHO ChCTOSIHHE, TS € U CTPeC TeCT — HabioaaBar
ce peaMia MPOMEHHM B XOPMOHAJHHTE HUBA M B NPOTHYAHETO Ha METa0OIMTHUTE TPOIECH B
TSUIOTO Ha JKEHaTa.
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XUIeprimKeMusTa € eJHO OT Haif-4eCTUTEe MEAWUIIMHCKH CHCTOSHUS, C KOCTO JKCHUTE Ce
conbekBar 1o Bpeme Ha 6pemennoct (FIGO, 2015). PasnpoctpaneHuero Ha auabera 1o Bpeme Ha
OpEeMEeHHOCT HapacTBa yCIOPEAHO C BHUCOKHS TPOIEHT HA HAJHOPMEHO TErJIO M 3aTIBCTSABAHE,
KaKTO U 3acefHalus HAayuH Ha XKuBOT. OT roysiMO 3HAa4YeHHE € Ja ce IMO3HaBaT PUCKOBUTE
(axTOpH, KOWTO MOTAT Jia IOBEAT J0 NMPOMSHA B METaOOJMTHHS CTaTyC Ha ObJenaTa Maiika u 1a
Ce TIOJIOKAT YCHJIMS B ITOCOKA HA TAXHOTO CIMMUHUPAHE.

Hsxon xeHn pa3BuBat quabeT 1o BpeMe Ha OpeMEeHHOCTTa, KOHTO OOMKHOBEHO M34e3Ba
CIleNl paxkaaHeTo. ToBa ChCTOSHHE € M3BECTHO KaTo recTalroneH 3axapeH quadet (['3/1). Bee mak
nosisata Ha ['3/] kpue puCK NpH 3acerHaTHTE JKCHU 3a pa3BUTHE Ha 3axapeH auaber Tum 2 B
opmeme (Mayo Clinic, 2016). Xenure, nuarHoctunupann ¢ ['3[] mmar Hyxma oT mOApOOHA
UHGOPMALHS U TTOJXOAAII0 00ydYeHHe 3a JISYEHUETO, KOHTPOJIA U Bh3MOYKHUTE YCIIOKHEHUS.
FIGO (The International Federation of Gynecology and Obstetrics) nmpemopbs4Ba BCHIKH TbPKaBU
Jla OCBLIECTBSIBAT Haii-100poro ynpasnenue Ha ['3]], u3nonsBaiikn Hanuuuute pecypeu (FIGO,
2015). OcHoBHHTE 1IeMH B MEHWKMBHTA Ha 3] BKITIOUBAT:

- 4ecTo ImpocieasBaHe

- TpeHaTaJHa Ipika ¢ 00y4eH 1o oTHomeHne Ha ['3/] criennanmicT mo 3apaBHU TPIDKH

- CaMOKOHTpOJ Ha KpBBHATA 3aXap MPH BCHYKH OpEeMEHHH ¢ auaber.
KoHncynrauuure 3a XxpaHeHe n (u3nyecka aKTUBHOCT ca KJOYa KbM HaMaJsBaHETO Ha pPHCKa 3a
OBJICIIO 3aTIBCTSABAHE, THUN 2 3aXapeH Iua0eT W KapAHOBACKYNApHH YCIOXKHCHHSI. AKO
IpOMsiHaTa B HauyMHAa HA JKMBOT cama 1o cebe CH He € JocTarbyHa 3a INOCTUraHe Ha J00bp
TTUKEMHYeH KOHTPOJ, JICYCHHETO C HWHCYIHH € Oe3omacHa W e(eKTHBHA TepareBTHYHA
antepHatusa (FIGO, 2015).

®dapmMareBTHTe ca Hal-JOCTBIIHUTE MEAUIMHCKM CIENHATUCTH, NPU KOUTO MALUEHTHT
MOXeE J1a OTHAC 32 KOHCYJITAIlUs WIN ChBET Oe3 MpeaBapuTedHa yroBopka.Te ca B ChCTOSHEE /1
HANOMHST, 3aCHJIBAT M INPOJBIDKaBaT OOyYEHHETO Ha TAlMeHTa, Ja OLEHsBaT 3HaHWATA M Ja
OCHTYpSIBaT CBIVIACHETO MYy C INPEANHCAHOTO JieueHne. DapMarieBTHTE ca eINH HEeIOCTATHYHO
H3MON3BaH PECype, KOMTO MpHUTekaBa KOMIIETEHTHU 3HAHMS 3a JIEKapCTBaTa M KOWUTO MOxXe Ja
moIo0py TPEBEHIIUATA U TPWOXKUTE TpH aAuadbeTHo OomHuTe. [lanieHTHTe OOMKHOBEHO TPYIHO
pa3bupar cioXHUS TPOGECHOHATCH €3WK Ha JIGKapUTe W MOTraT Ja IOJy4aT OTTOBOp Ha
He3aJaJICHUTE BBIPOCH MO0 OTHOIICHHWE HA MpHEMa Ha JIeKapCTBaTa MMEHHO OT (hapmalieBTa B
anrtekara. dPapManeBTUTE UMAT ABJITOCPOYHH B3aWUMOOTHIICHUS C [MOBEYETO XPOHHYHO OOJHHU
HALMEHTH, KOETO MOCTaBsl J0Opa OCHOBA 3a B3aUMHO JIOBEPHE U YBAKEHHE, KAKTO M OCUTHPSBaHE
Ha kamIutaiibHC (Berg, 2009).

O0yuenuero Ha sxeHute ¢ [3]] ¢ OT U3KIFOUNTETHA BAKHOCT 32 HOPMAITHOTO IPOTHYAHE
Ha OpeMEeHHOCTTa W W30sTBaHe HAa YCIOXKHEHUATA.AKO KeHaTa He € uMmala auadeT Tpeau
OpEMEHHOCTTa, MOJXKE JIa HE 3HAC KaK Jla M3MEpBa CTOMHOCTUTE HA KPbBHATA CH 3aXap WIHM KakK Jia
HpuIara HHCYJIHH.

OOy4eHHeTo 3a CaMOKOHTPON Ha MAIMCHTHTE € MPOXBIDKUTENCH IPOIeC Ha MpUA0oOMBaHE Ha
3HAHMSA, YMEHHS U CIIOCOOHOCTH, HEOOXOJWMH 3a CaMOCTOSATETHA TIprbka 3a 3a00NSIBaHETO
(Funnell, 2007). ®apmarnieBTHTe OMXa MOTJIH J]a TOMOTHAT Ha JIeKapuTe Upe3 00yUIeHUe Ha )KEHUTE
¢ I'3]] xax mpaBHJIHO Ja W3MOJI3BAT IJIIOKOMEpa M Ja U3MEpBaT CTOMHOCTHTE Ha KPbBHATa CH
3axap, KakTo W KaK CaMH Ja CH TOCTaBIT MHCYIHMH. 3a marueHTkute ¢ ['3]] ocHOBHaTta 1en Ha
JICYCHUETO € Ja CC HaMajld PHUCKBT OT YCJIOKHCHHS, CBBP3aHU C Xwuiepriukemusra.lesn
YCIOKHEHUSI BKJIIOYBAT MaKpO3OMHSA, pOJAOBA TpaBMa M METAOOJNUTHH HApyIICHUS IpU
HoBOponeHoTo (Metzger, 2007). Ilpu sxeHH, KOUTO MOHUTOPHPAT CaMH KPbBHATA CU 3aXap, MHOTO
Ho-psiiko ce HabmromaBar Te3u ycioxkHeHus. JKenute ¢ I'3]] Tpa6Ba na ObaaT HachpUaBaHU Ja
HU3MepBaT CTOMHOCTUTE HA KpPBhBHATA CH 3axap 10 4-6 MbTH Ha JEH C IeJ OCHI'ypsBaHE Ha
OTNITHMaJIeH KOHTPOJL.

en

Llenra Ha HACTOAIIOTO MPOYYBaHE € Jia MPOCIEAN y4acTHeTo Ha (apmarieBTa B MEHHIKMBHTA 1
KOHTposla Ha jauabera mpu OpeMEHHH B CBETOBEH M €BPOINCHCKM IUIAaH W Oa KOMEHTHpA
BB3MOKHOCTHTE 3a MpUJIaraHe Ha (papMalieBTHYHU TPUKU B Bhiarapust.
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Matepuaan u MeToAH

H3BbpIIeH € cucTeMaTH4eH Hperiie] Ha JUTepaTrypara, 3a Aa ce MAEHTHU(UUUpAT peleBaHTHU
nyOnukanun. M3cnenBanu ca ciemHuTe enekTpoHHM 0Oa3m manHu: PubMed, Embase, Science
Direct, Cochrane Library, SpringerLink u wunTepHer no witoyoBu aymu: “dapmanest”,
“o0yueHme”, “dapManeBTHYHH TpWwkH’, “auaber M OpeMeHHOCT”, “TecTalMOHEeH 3axapeH
nuaoet”.

Pe3yaTaTtu u o6chbiknane

CBBp3Baiiku XUNEPrIUKEMHUsTa [0 BpeMe Ha OpeMEHHOCT C JIOIIUS M3X0J Ha OpeMEHHOCTTa U
OpmemmTe pUCKOBE 3a AMA0ET NpH MaiKaTa M HOBOPOJEGHOTO, MMa InoOaigHa HyXAa OT
¢dokycupaHne BBPXY NPEBEHIMATA, CKPHHUHTA, paHHATa AWArHOCTHKAa M OBJAJSBAHETO Ha
xunepriaukemusta npu 6pemensoct (FIGO, 2015).

TepaneBTuunoTo oOydeHue Ha skeHuTe ¢ ['3]] ce doxycupa BBPXY TEXHHUTE HYXIH, PECYpCH,
LEHHOCTH W LeJIM, ClioOMaraiiku Ja ObJaT MOBHIIEHM HE CaMO YMEHMATa ¥ IO3HAaHHWATa 3a
3a00NIIBaHETO, HO M Te3W Kacaemy TsaxHoTo jedeHue (Golay, 2008). OOydeHmeTo T0Ka3aHO
MOBHIIaBa Ka4eCTBOTO Ha JKMBOT, JONIPUHACS 32 M0JI00psBaHe HA KOMIUIAbHCA U peyLiupaHe Ha
ycnoxuernusta (Golay, 2008).

3a OCHOBOIIOJIO)KHUK Ha CHBPEMEHHOTO anuabeTHo oOydeHue ce cmsata A-p Emusr I1. [xocnun
(Rhee, 2005). Ome mpe3 1925 r. Toif mpoBekaa 0Opa30OBATEIHH KypCOBE, KOHTO BKIIOYBAT
o0sicHeHHMs1 32 3a00JIIBAHETO, MHCYJIMHOBOTO JIeYeHHE, TpUeMa Ha XpaHa U (Gpu3nyecKka akTHBHOCT
(Daskalova, 2013). OOyd4eHHETO € KalWTAIOBIOXEHHE, KAKTO 3a NHAa0CTHUIWTE, Taka W 3a
3MIpaBHUS MEPCOHAIN, Thil KaTO MO-CKOPO CIECTsIBa, OTKOJIKOTO u3pasxojsa Bpeme (EASD, 1985).
Yacr or exuna Ha Joslin Clinic e IIpucuna Yaiit, kosTo ce cMATa 32 MHOHEp B JICYCHHUETO Ha
nuabera mpe3 OpemenHoctra. Ilpe3 1949r. B pesynraT Ha MHOTOTOIWINIHATA CH paboTa T
nyomukyBa “White Classification” (White, 1949). Ta3zu HoBaTOpcKka KOHIETIIUS C€ M3I0JI3BA KATO
TOAXOJ 32 KiIacH(HIIpane Ha Truadera 1 OpeMeHHOCTTa.

Wscnensane, nposeneHo B CBAJIATT “Maitunn nom” Codus, mpoyuBa poisTa Ha
00yueHHeTo npe3 OpPEeMEHHOCTTa W BIMSHHETO My 3a HaMalsiBaHE YeCcTOTaTa Ha MaWYMHUTE U
HeoHaranuu ycnoxHenus (Todorova, 2004). V3ebpiieHo e npoyuBane npu 50 OpeMeHHH KeHHU C
tun 1 3axapen auabet. [Ipu 30 xernu (rpyma 1) e mpoBeaeHo o0ydeHHE IO CIIEIHAIHO Ch3JaIeHa
3a menta mporpama, oOXBallalla BCHYKM acleKTH Ha mpoOiiema jauaber U OpeMeHHOCT, a
octaHaimte 20 >xeHu (rpyma 2) He ca meseBo oOy4yaBaHu. B rpynara Ha oOyuaBaHHTE KEHH €
MOCTUTHAT JKeJaHWAT Merabomuren KouTpon (HbA[c<7,55%), mokaro B rpymara Ha
HeoOydaBaHHTe XeHH ocTaBa TpaitHo mormr (HbAc>8,4% p<0,05). UecroraTa Ha MaifdnHHUTE U
HEOHATAJIHN YCJIOKHEHHUS € Mo-roisiMa Ipu HeoOy4uaBaHuTe >kenu (Todorova, 2004).

@apmareBTT MOXE Aa ObJE YaCT OT MyNTHANCIUIMIIUHAPHKSA ANAOETEH €KWl U 1a TO
MO/NIOMOTHE 4pe3 Npe/cTaBsHe Ha 00CKTHBHA JIEKapCTBEHA MH(OpPMAIUs, OT e/lHa CTPaHa U upe3
CTHUMYJIMpaHe Y9acTHEeTO Ha MalMeHTa B MOHHUTOPHPAHETO Ha TepamusaTa oT apyra (Amin, 2013).
[MpoyuBanusi ca mokasanu, 4e ydyacTHeTo Ha (apManeBTa B Jie4eOHMs MNpOLEC BOIM IO
mofoOpsiBaHEe Ha CHIVIACHETO C TEpamusaTa M IIOHIDKABaHE Ha CTOWHOCTHTE HA TJIMKHPAHHA
xemornobun (HbAic) (Wubben, 2008). dapmaneBture TpsOBa Ja NPUTESKABAT JCTAIHU
MO3HAHMS 332 MEHW/DKMBHTA Ha aAnabeTa W HEroBUTE YCIOXKHEHMs, 3a Ja ObJaT OT moJsiza Ha
OpeMeHHHUTE JKeHH, KOWTO 3a MpBB IBT ce cOmbckBar ¢ Ooxectra (Amin, 2013). [Taunentkure
TpsOBa na ObIaT 0OydYeHH 3a CTpaHMYHHUTE e(DeKTH Ha TepamuaTa U Kak Ja TH u30sreart, 0co0eHO
Te3W, KOMTO Ca Ha JICYEHWE C MHCYIWH. Tepammsara ¢ MHCYJIMH KpUE PHUCK OT XHITOTJIMKEMUS,
0cO0EHO KOraro MMa OrpaHHYeH IpUeM Ha KaJOPUM W/WIN CJel NMPOIbIDKUTENHA (HU3nYecKa
aKTHBHOCT. bpemeHnunTe TpsioBa 1a OBAT CHBETBAHHU a MOHUTOPHPAT PEIOBHO CTOWHOCTUTE HA
KpbBHATa CH 3axap, 3a Jia M30erHaT pHCKa OT XMIOIIMKEMHS M 32 1a MOAABPXKAT INIIOKO3HUTE
HMBA B PaMKHUTE Ha KeJaHUTe rpanuny. OCHOBHATa poist Ha (papMarieBTa B MCHH/DKMBHTA Ha I'3/]
¢ oOyyeHuero Ha mnanueHture. OOydeHmero Ha skeHa c¢ ['3/] Moxke Ja BKIIOYBA JIMETHYHO
KOHCYITHpaHe, TEXHUKA W JEMOHCTPAIMS 32 IPHIOKCHHE HAa MHCYIUH W OOyUCHHE OTHOCHO
CaMOCTOSITEITHOTO U3MepBaHe Ha KpbBHaTa 3axap (Thacker, 2009). ExxeTHEeBHUSIT CAMOKOHTPOJ Ha
KpbBHATA 3axap € Mo-e(peKTHUBEH, OTKOJKOTO M3MEPBAHETO TPH PYTHHEH MEIMIMHCKU TperJies,

217



HO "YecToTata Ha caMOKOHTpou mipu kerute ¢ ['3]] e aucka (Metzger, 2007, ADA, 2004, ACOG,
2001).

B mpocrekTHBHO paHI0MH3UPAHO MPOYyYBaHe, u3cienoparenu oT ObenuHenuTe Apadcku
EmupcTBa ca oneHmm Kak (hapManeBTUTE MOTAT Jia MOJ0OPST 30pAaBHUTE PE3YJITATH HPH JKEHU C
I3 (Elnour, 2008). IIpoy4uBaHeTo € ¢ MPOIBIHKATEIHOCT 18 Mecena u B HETo ca BKIOUeHU 165
JKCHH, Pa3[elicHH B JIBE TPymu. B ekcrepuMeHTamHaTa rpyna ca BKIIOYCHH 99 JKeHHW, a B
KOHTponHaTa — 66. JXeHuTe OT eKclepuMeHTalHaTa Tpyna ca MOMYYHIH CIHeIHaTHn3UPaHu
(hapMaleBTUYHI TPIDKH, BKIOYUATEIHO OOYYCHHE M WHCTPYKIMH 32 CAaMOKOHTpOIN. JKeHute oT
SKCIIEpUMEHTAIHATA TPyMa ca MOKa3alu 3HAYMTCIHU MOJO0OpEHMs B 3HAHUSTA CH 3a jauadera,
CBBP3aHOTO CBC 3PABETO KAa4eCTBO HA JXMBOT, KOHTPOJAa Ha KPBBHATAa 3axap, MalYMHHTE U
Heonatanuu ycnoxueHus (Elnour, 2008). Pesynrature oT TOBa MpOydYBaHE IOKAa3BaT KOJKO €
BaYKHA POJISATA Ha (hapMarieBTa B KOHTPOJIA Ha TuabeTa U KaK Ta3| poJisi MOXKe Ja HaMaJlk PUCKa OT
ycaoxxkHeHus. B Bbarapust c¢pmio ¢ mposeieHa oOpasoBaTenHa mporpama Ha yxeHu ¢ [3]] ¢
yuactiero Ha ¢apmanetu mpe3 2011r. (Petkova, 2011). B mpoydBaHeTo 0T THma ciydaii-
koHTpona ca BkitoueHn 30 sxenu ¢ ['3]] Ha BB3pact 19-41 rogunm, paszeneHd B JIBE YU —
rpyna 1, mpemuHala egHOMecedHa oOpa3zoBaTeliHa IporpamMa W rpyna 2 (KOHTPOJIHA) -
HeoOydaBaHa. V3creoBaTennTe yCTaHOBSBAT 3HAYUTEIHO MOJOOPEHHE B KAYECTBOTO HA JKUBOT
mpu sxenute ¢ ['3]], yuactBamu B 00pa3oBaTeIHATa MPOrpamMa, HaCOuCHa KbM 00YYEHHE OTHOCHO
XpaHeHe, pu3ndecka akTHBHOCT, CAMOKOHTPOJ 1 JieueHue ¢ uHcyimH (Petkova, 2011).

KiuanmyauTe QapmaneBT#H ChIIO MOraT Ja ObaaT enHa jgo0pa BB3MOXKHOCT 3a

noo0psiBaHe Ha MpeHaTagHaTa GapmaneBTiHyHa rpwxka npu sxenn ¢ ['3]]. @apmanesture B CAILL
MOraT Jia TpaBiT KPbBHO-3aXapHU TECTOBE W Jia IPOCICISIBAT PE3yJITaTUTE OT JEKapCTBEHATa
teparuss  (Evans, 2004). Mmaiiku kiauHH4YeH ¢apMareBT, JKCHHTE MOraT Ja Ioaydar
BHCOKOKA4eCTBEHO 3/IpaBHO 00CITyKBaHE.
3aki0ueHue
KnrouoB eneMeHT 3a HOPMAIHOTO NPOTHYaHE Ha OpeMEHHOCTTa € OOY4YEeHHeTO Ha KEHHTE C
nradeT, KOeTo mono0psiBa 3HAHUsTA 3a AuadeTa, XPAHUTEIHUTE HABHIM, IBUTATCIHATA KYJITypa,
KOHTpOJIa Ha KpBBHATA 3aXap M MPEANa3BaHeTO OT YCIOKHCHHUS.
[Mammenture B Bbrirapus ce HyXmasT oT MoJepHa ABbp)KaBHA CTpATeTHs 3a (papMaleBTHYHU
TPWKH, KOSATO Ja OTYUTA TEXHUTE MOTPEOHOCTH, J1a HAChPYaBa MMAPTHLOPCTBOTO MEXTY 3/IPABHUTE
CIICIIMAIMCTH U J]a rapaHTHpa Oe3omacHata U eeKTHUBHA JIeKapCTBeHa ynoTpeba. Peammsupanero
Ha Ta3¥ KOHIICTIHS ¢ HEBb3MOXKHO 0€3 aKTHBHOTO yJacTue Ha (hapMalleBTUTE, KOUTO UMAT IJIaBHA
poisi 3a momoOpsBaHE Ha 3/[paBEeTO Ha HaceJeHHeTo. 3a Na ObaaT e(eKTWBHH CHBETHHIMN 3a
ManyeHTuTe ¢ auaber, GapmaineBTUTe TPsAOBA 1A AKTYaJIM3UPAT CBOUTE IIO3HAHUS B 00JacTTa Ha
Hal-HOBHTE TECHJCHIIUKM W J1a TIPUTEKABAT MOOpH KOMYHHKAIIMOHHU yMeHHs. DapmareBTHYHATa
TpI>Ka € Ta3u 00JacT OT (apMarieBTHYHATa TPodecusi, KOATO TPIOBa Ja UMa MPHOPUTET, KOTaTo
CTaBa BBIPOC 32 OPEMEHHHU U KbPMEIIHU JKEHH.

Baaropapuoctu
[IpoyuBanero e ¢puHaHCHpaHO 0T MeantmHckn yHEBepcuTeT — [Imoams no mpoext C/IIT 06/2016
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FOOD SUPPLEMENTS USED IN SPORT- BENEFITS AND RISKS
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Abstract

This paper reviews the current scientific data related to the benefits and the risks of food
supplements intake for athletes. Sport supplementation and nutrition strategies are essential
for athletes performance, achievements and recovery. These strategies include appropriate
selection of food, fluids and food supplements, timing of intake and appropriate doses.
Usually sport supplementation depends on different sports, energy requirements and
personal needs of athlete.

Well balanced and structured sport supplementation is a challenge for contemporary sport
medicine. It must be done a balance between potential benefits and potential risks (anti-
doping rule violations). Unfortunately the quality control for food supplements often absent
and it is not obligatory. Many researchers all over the world have found that many food
supplements could contain non-labeled prohibited by World Anti Doping Agency
substances. Undeclared prohibited substances in food supplements not only risks athletes
health but also could destroy a sport carrier.

Key words: doping, sport, food supplements

BbBenenne

CTpeMeXbT Ha HOBEKa Ja TOBUIIN (PU3MUYECKHS CH KalalUTET B CIIOPTHO-CHCTE3aTEIIHU
yCIOBHA Upe3 ymoTpedaTa Ha pPa3IHYHM CYOCTaHIIMA W TEXHWKH Cce HaOIIomaBa oOIme OT
JIPEBHOCTTA U € MpoJbikaBa 110 aHec (Aziz, 2006), (MBaHoB, 2016). CybcTaHuuKTe, U3MOI3BaHN
B CropTa MoraT Ja ObjaT pa3elieHd B [[BE TOJIEMH TPYIH: TaKkhBa, KOMTO ca 3a0paHeHH OT
WADA (CBeToBHa aHTH-IONMHIOBA arcHIMsA) W TaKMBa, KOUTO ca IO3BOJICHHM 3a ymoTpeda.
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Bwmpekn, ye 3abpanutennuar cmiuchk Ha WADA e H3KITIOYHTENTHO H3YepraTeleH W BKIIFOYBA
MHOTO JIEKapCTBEHH W HEJICKAPCTBEHN MPOAYKTH, CYIUIEMEHTAIMATA C MO3BOJEHH CyOCTaHIHH,
npH IpoheCHOHANTHH aTIeTH, € KparHo HeoOxoxuma. [IpodecnoHanHuTe CIOPTHCTH Ca U3JI0KEHH
Ha €XKeJHEBHU U MHTEH3UBHU (DPU3MUECKH CBPBbXHATOBApBaHUs KaTo decTo TpeHupat Hax 20 daca
Ha ceaMmuIa. 3a Ja ce oOe3mnedyar eHeprUUHHUTE MOTPEOHOCTH Ha OpraHu3Ma, ChCTe3aTeNUTe
NpUeMaT pas3IMyHM XPaHUTENHH J00aBKM, W30TOHMYHM HANUTKM M ClasBar crenuduyeH
XpaHHUTEJeH PEXUM, KOUTO MM IOMarar Aa ce BB3CTaHOBAT MO-ObP30 MEXAY TPEHUPOBKUTE M
ChCTE3aHMATA, J]a HAMAJIST yMOpaTa u Jia MoBHIIAT pou3BoauTenHoctTa cu (MBanos, 2016).
BemectBaTta u Meromure, KOWUTO ca 3a0paHeHH IO BCAKO BpeMe (10 BpeME€ HAa W H3BBH
cecre3annss) or WADA ca: S1. Anabomum cpexctBa ; S2. XOpPMOHM W CBBp3aHH C TAX
BemecTna; S3. bera-2 aronuctu; S4. XopMOHHU aHTaroHUCTH U MofaynaTtopy; S5. JuypeTuiu u
Jpyru Mackupamu cpeactsa M1. IlogoOpsiBane Ha nmpeHoca Ha KUCIOpOoA (KpbBEH AOIMHHT); M2.
Xummdecko U pusnaecko Manumyiupane; M3. I'enen normar; S6. Ctumymnanty; S7. Hapkotumm;
S8. Kanabunonan;S9.I" mokokopTHKOCTEPOUIH.
BemectBaTa, KOUTO ca 3a0paHeHH caMo MU ompeseneH: croprose ca: P1. Ankoxon u P2. bera-
6nokepu[4]. YnorpebaTa Ha anKoxXoj ce CUMTa 3a JOMUHT U € 3abpaHeHa MPH aBTOMOOWIH3bBM,
MOTOLMKJIETH3bM, CIIOPTOBE C MOTOPHHM JIOJKH M cTpenda. berabnokepure ca 3abpaneHu mpu
ABTOMOOWIIU3BM, CTpenba, Owisapna, maptc, roiad, cku u noasomHu croproBe (MBanos, 2016),
(unTepuer, WADA).

Xpauuteanu 100aBku- moy3u: CymieMeHTanusITa B CIOpTa € OT M3KIIOYNTENHO 3HA4YeHHE 3a
CIIOPTHOTO M3ITBJIHEHHE W OBJCIIM pe3yiTaTd. YHorpedara Ha aMHHOKHCEIMHH, NPOTEHHOBU
NPOAYKTH M KpeaTWH ce HaOyiojaBa B IOYTH BCHYKM CIIOPTHM JUCUMIDIMHM. B mocnemnure
TOAMHU WMa TEHJACHIMS Ha MOBHIIEH HMHTEPEC KBbM XPAHUTEIHHM HO00aBKM C aHIPOTEHHH H
aHaOoMHN e(DeKTH WIN Taka HapeUYeHHTE ‘‘TeCTOCTepoHOBH ctumynaropu’. IlpmemsT Ha X/ OT
Ta3W KaTeropus  BOAM JIO TOBHWIIABAaHE HAa HMBAaTa Ha TECTOCTEPOH. TBpPCEHHTE pe3ynTaTH
HACTBIIBAT MHOTO T0-0aBHO M B TO-HHCKA CTENeH, B cpaBHeHHWE ¢ ymorpebata Ha AAC, HO
npodmrsT Ha GE30MACTHOCT HA TE3W NMPOAYKTH € MHOTO MO-T00Bp, B CPaBHEHHWE C TO3M HA
aHaboJHHUTE CTepouauTe. YIoTpebara UM e JieraiHa, eekTuTe 4ecTo ca 3aJ0BOJUTENHH, KOETO
BOJIH JI0 HapacTBalll HHTePeC KbM TAX OT CTpaHa Ha motpedutenute. M30ToHMYHN HAUTKA U X[
ce mpueMat B a0COFOTHO BCHYKHU CHOPTHU AUCLUUIUIMHY, 3aI[0TO HE O3BOJISIBAT HA OpraHU3Ma Jia
ce AexuApaTHpa M mojanomarat Bh3craHoBsBaHeTo (MBanoB, 2016). ITomsure ot mpuem Ha X]|
IIpH CTIOPTHUCTH ca 00001eHn B Tabnuna 1.

Tabmuna 1. XpaauTenan 100aBKH- TON3BU MPH AKTHBHO CHOPTYBAIIN WHINBHIN

[IpoTenH u aMMHOKHCETUHU CtumynupaHe Ha IPOTEMHOBHS CUHTE3,
HapacTBaHE Ha MyCKyJIHa Maca, II0{IoMarat
BB3CTAHOBSIBAHETO CJIE/l TPEHHUPOBKA.

Kpeatun [ToBumapa cunaTa u U3IPHKIMBOCTTA.
Kpeatnn B koMOWHAIIUS OT BUCOKH JI03U
allETWILMCTENH BOAH 0 ITOBHUIIAaBaHE Ha
CeKpelusaTa Ha XOpPMOHa Ha pacTexKa.

Marue3uii ITomara 3a Bb3CTaHOBSIBAHETO CJIE/l TPEHUPOBKA.

W30TOHMYHM HATIUTKU U U30TOHUYHU X]] [IpenoTBparsaBar gexuaparaius 1 nomarar 3a
BB3CTaHOBSIBaHETO. [IpreMar ce 1o Bpeme u cien
TPEHUPOBKA.
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TecrocTepoHoBU cTUMyIaTopH (HOXUMOWH, | YBEIMYaBaT TECTOCTCPOHOBUTE HHUBA U IIOMAaraT

exctpakt oT Tribulus terrestris u apyru ) 3a HapacTBaHE Ha MYCKyJIHAaTa Maca, CHjara u
U3APBKIUBOCTTA.
X1, MOBUILIABAIIN €HEPTUATA Kodenn cpappxamy X/[- 00MKHOBEHHO ce

IpUeMaT P CTapT Ha ChCTE3aHUETO KAaTO
MOBHUINIABAT U3IPHKINBOCTTA, BB30yxnat LIHC.

Hpyru X/, ceabpxally eKAUCTEPOH- UMaT U3pa3eHa
aHa0oJIHAa aKTUBHOCT, KOSITO ITOJIIOMara
HapacTBaHETO Ha MYCKYJIHaTa Maca (TO3U eeKT
ce T0JIy4aBa caMo IPH aKTUBEH CIIOPT U
(hu3MYeCKN HATOBAPBAHMUS).

XpaHHUTEJTHH 100aBKH- PUCKOBe

1. XJI 3a moHmkxaBaHe Ha TEJIECHOTO Terjo: M3mon3Bar ce 3a MOHIDKaBaHE HAa TENECHO
TErJo, C IIeJl BIM3aHE B ONpeAelieHa Karteropus. Haii-dyecTo B Ta3u KaTeropusi XpaHUTEIHH
J00aBKM KaTo HEOOsBEHH CyOCTaHIMK Ce OTKPUBAT CHOYTPaMHUH HIIN TUyPETHIIH.

CuOyTpaMHUHBT € JIEKapcTBEH MPOIYKT OT OJIM3KOTO MUHAIIO, KOMTO HE Ce M3II0JI3Ba JISTUTHMHO B
HAaIllW JHU OPaIy TEXKKU CTPAHUIHH eeKTn.

Huyperunure ca JIeKapCTBEHU NMPOIYKTH, KONTO YBENHUYaBaT INype3ara, 4pe3 MpsSKO Bb3ICHCTBHE
BBpXy OBOpernmTe, 3aCHIBanki €KCKpeIiaTa Ha HaTPUH W BTOPUYHO Ha Boza. M3mom3mar ce 3a
JIeYeHNe Ha OTOLM OT PAa3jIMdYeH IPOM3XOJ KaKTO M XUIEPTOHWs. BKiIIoueHn ca B CIHCBHKa ChC
3abpanenn cyOcranmmu Ha WADA B kareropus S5. WADA ompenenst AMypeTHINTE KaTo
MacCKupamy ar€éHTu, KOWUTO MOoraT Jda M[OPUKPUAT Cjlae€au OT ApYru JOIUHI Cy6CTaHHI/II/I.
I[I/IypeTI/IHI/ITe HEC TIOBJIMABAT CIIOPTHUTEC IIOCTHMOKCHUATA, JOPHU B M3BECTHA CTCICH BIIUAAT
OTpHULIATENHO NpH (HU3UUECKO HATOBAPBAHE, KaTO JAEXUIpATUpAT Opranu3ma. 3ioymnorpebdara ¢ Tax
Ou Morna Ja Npeu3BUKa CEpUO3HHM HEXelaHW e(EeKTH KaTo MPUIaIbLH, IoJarpa, MyCKYJIHH
cxBalIaHus U MyciynHa ciadoct (MBanos, 2016). 2.TecTocTepOoHOBU
ctumynatopu u X/ 3a moBuIIaBaHe Ha MYCKyJHaTa Maca: Te3u kareropun XJI ca Haii-
W3MON3BAHUTE OT CIIOPTHUCTH, HO M Hal-pUCKOBHTE 3a HAIMYME Ha HEOOSBEHHW CyOCTaHIMH
(Papanov S, 2016), (Geyer, 2004). 3a Te3u kateropuu X/ € ycTaHOBEHO, Y€ MMa MOTEHIHAICH
puck oxonmo 20% pga cpabpkar HeoOsBeHH aHaOonHM aHnporeHHH crepounu (AAC). Ako
npoecHoHANIeH cheTe3aTen npuemMa X/, KOATO ChIbpXKa CTEPOMAN M OTYETE MOJIOKHTEIHA
JOIHHT TIpoba IIe ce TpreMe 3a BUHOBEH W IIe MoHece HakaszaTenHu neiicteusa. Cropenq WADA
BCEKHU aTJIET HOCH OTTOBOPHOCT aKko 3a0paHeHa CyOCTaHIWS MOMaaHEe B OPraHW3Ma My JOPH TOBa
Jla € HECh3HATEJIHO, HEYMMIIUICHO WM 10 HeBHUMaHue. XJ[, KOMTO OMxa MOINIM Ja ChABPXKAT
HEOoOSBEHN CTEPOHIH Cca JOCTBHIIHHU M 32 OOMKHOBEHHHUTE MoTpebutenu. Clie10BaTeTHO PUCKBT OT
TE3W MPOAYKTH € HE caMo 3a MpO(ECHOHAIHM CHOPTUCTH, HO W 33 BCHYKU MNOTEHIHAIHH
notpebutenu. IIpu npoxbikuteneH npueM Ha AAC Morar aa HAaCTBIAT CICAHUTE MATOJOTHH:
apTepuaiHa XUIIEPTOHHS, apUTMUSL, JIeBOKaMepHa XUNepTpodus, MHOKapAeH HH(APKT, ChpleyHa
HEJI0CTaThYHOCT, TPOMO03a, THHEKOMACTHSI, HIMIIOTEHTHOCT.

Hewmckute n3cnenosarenn Geyer H. u exun npoBexnar Mamaden ckpuauHr Ha 634 X]|
3a HeoOsiBeHu cyOctannuu (Geyer, 2004). Mscnenpanusta ca npoeaeHn ot okromspu 2000 no
HoeMBpH 2001r. X]I nobaBku ca 3akynenu ot 13 crpann u 215 nocrasunka. 14.8% (94 npodu) ca
ChABpXKAIM HeoOsBeHM aHabomHM crepouan. Ilo-romsmara gact or XJI ca 3akymeHm OT
Xomauaus.3aMbpceHUTe JOOABKM Ca IOKa3aJ HAJMYMETO Ha CTEPOMIM B KOHIEHTpPALUHTE:
0,0lMkr/rp. mo 190mkr/rp. Ham 1 MKr/rp. € mOCTaTh4HO MNpoQecHoHaNeH aTieT na aanue
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noJyiokuTenHa nonuHT mpoba (Geyer, 2011).B npyro m3crnenBane M3cIeIOBATEICKUAT eKum Parr
MK u Geyer H oTkpuBaT BUCOKH KOHIIEHTpaIiK Ha cteponnu B X/I: metandienone (16.8 mg/ B 1
tabserka) u stanozolol ( 14.5 mg/B enna tabnerka). M3cnemoBaTeaute aHOHCUPAT, Y€ yrnoTpedara
Ha momo6Hu XJ[ me moBeme mo ceprosHu 3apaBocioBHU mpobaemu (Parr, 2007). Green GA u
eKkun mpaBsaT u3cnensane Bepxy 12 XJI. 11 ot 12-Te He ca OTroBapsuli Ha M3MCKBAHHUATA 3a
CTHKETHpaHe. YCTAaHOBSIBA C€, Y€ ¢JHATA XpaHUTENHA J00aBka Chabpka 10 Mr TECTOCTEPOH,
ocraHanute 11 He ca OTroBapsUTH HA KOJMYECTBEHOTO ChABPKAHKE, KOCTO ¢ OMIO OOSBEHO OT
npoussoaurens (Kohler 2010). B ciyuas nanenosarenure nokassat 100% necborBercTBHe. [Ipe3
2005 mBeimapckure m3cnepoBatenu Baume N. u exunm (Baume, 2006) uscmemsar 103 X1,
3aKyMeHH TMPEIUMHO Tpe3 WHTepHeT. XJ[ ca B CICTHHUTE KaTETOPHH: KPEaTHH; IPOXOPMOHHU;
aMHHOKWCETIMHH, HOOTPOMHHU. V3ciemoBarenuTe MpaBsIT CKPUHUHT 332 aHAOOIHH CTEPOHIH.
YcranossBar, e moutn 20 % 0T m3caeaBaHuTe MPoOH ChIbPKAT HEOOSBEHH aHAOOIHH CTEPOUIH.

3 dpyru  XJI, cpappxamu HeoOsBeHH cyOcrtanmmm: B gpyro  mpoydBane
m3cnenosatenute Parr MK u Geyer H oTkpuBar 3ambpcsiBaHe cbe ctepound B X/I, ceappxamum
ButamuH C, MyNITHBHTAMHHMA M MarHe3uil. M3cieaBaHuTe MpOIyKTH ca mpousBeneHH B Kutait
(Geyer, 2008). 4. OmacHu CyOCTaHIMM, KOWTO ca
pa3peIICH! B XPAHUTEITHH TO0ABKH: 4.1. Moxumbun:
anKajJouj, W3BJe4YeH oT AbpBoTO Pausinystalia yohimbe (Rubiaceae) (uHTEpHET, HOXHMOMH).
Bernpeku ue camara CyOCTaHIMS € C BHUCOK IOTCHIMAJICH PUCK U MHOTO KOHTPAWHIWKAIINU
3aKOHBT B bhITapus u Ha MOBEYETO MECTa MO CBETA IO3BOJISABA Jia ce mpemiaraT X/, chappxaIim
Hoxum6uH. Te3u X]{ ca aTpakTUBHM KaKTO 3a CHOPTHCTH Taka M 3a OOMKHOBEHHHU MOTPEOHTENN
3aII0TO TPETCHINPAT 3a MOHMKaBaHE Ha TEIECHOTO TETJI0 W MOBWINABAHE Ha M3IPHKIMBOCTTA
npu husMyecko HaToBapBaHe. MOXHMOMHBT MMa M3paszeHa anda GIOKHpAIIA AKTHBHOCT, KOATO
BOJIU JIO TIOBHIIIABaHEe HUBATa HA TECTOCTEPOH IMPU MBIKETE, M3IOJ3BA CE CHIO U MPU EPEKTHIHA
nucyHKIMsA. Hexenanurte peakunu, KOUTO ca CBBP3aHU C IIPHEM Ha HOXMMOWH ca: ChpIeOneHe,
TpeMOop, Pa3APa3sHAUTEIHOCT, HAPYIICHNS B CHHS, MOBUIABaHE HA KPBBHOTO HAISTAaHE, TAHMYECKU
NPHCTBIN, OPOHXOCIA3bM, ANCPrHUHM peakiud W Apyru. Moxumbun XJ{ ca HM3KIIOYHTENHO
OTIaCHU 3a XOpa, CTpajaIy oT 3a00JsIBaHMs Ha ChPJCYHO-Ch0BaTa crucTeMa. Hskon eBpomneiicku
ctpanu kato Upnanmus, BenukoOputaus, Xonauaus, benarus, Janus u Yexust Beye 3abpaHuxa
BJaraHeTo Ha Ta3u cyOctaHuus B X]I, mopamy BHCOKHS PUCK 3a 3/paBETO Ha MOTpEOHTENHUTE.
Kanana, Asctpanus u Hoa 3enanmus ChIlo HE MO3BOJSABAT HOXUMOUWH Jla ce mpejyiara kato X/
(Schum, 2013), (Ivanova, 2017) 4.2. JlexunpoenuaspocTepoH:
Hexunpoenuanapocrepor (DHEA) e BakeH €HIOTEHEH CTEPOMICH XOPMOH. 3aKOHBT B Bhirapus
1 Ha MHOTO MecTa o CBeTa mo3BoisiBa cyOcranimsTa aa ce Bkirousa B X/I. DHEA e mpekypcop
Ha TecTocTepoH M ¢ 3abpanena cybcranims or WADA. He e mpenopbunTeneH nmpueMbT Ha
DHEA npu mbxe moj 20-romumrHa BB3pacT, MOPaIH Bce ONe HeCcTaOWIHATA XOPMOHATHA
cUCcTeMa W HOPMAllHO BHCOKHTE HHBA Ha TMOJOBHTE XOPMOHH. lIpreMBT Ha TakwBa JOOaBKH B
MIIala BB3pacT MOXKE [a HapyIld XOpMOHATHHS OalaHC W TOBa [a IOBENEe A0 HEKEIaHU
cTpannuHH edektd. HeymecTeH € W mpHeMbT UM OT MOMHYETa, BbB BpPb3Ka C Pa3BUTHETO Ha
MacKyJIMHM3anus (TI0siBa Ha BTOPUYHH MBKKH ITOJIOBU Oenesn). Ymorpebara Ha X /I, chappxKamu
DHEA ce cunra 3a JOIUHT.
3akJ0ueHne
WBKImounTenHo CI0KeH € MoAOOpBT Ha CpelcTBara 3a CYIUIEMEHTalus IpH MpodeCHOHATHA
amrern. OOMKHOBEHO TO3HM M300p ce ¢opmupa OT TPEHHOPH M CIIOPTHH JIEKapu, KaTo ce MMa
TIpeABU/ WHANBHIYATHUTE ITOTPEOHOCTH HA ATIETUTE CHPSAMO (M3MYECKOTO UM HATOBapBaHE U
CHCTE3aTeNHATE TIepHONN. DBbopexkn romemMuss HAOOp TO3BOJEHH CYOCTAaHIIMH, KOUTO
npodecHOHAHITE CHCTE3aTEN MOTaT Jia IpHeMar, IPH HeJIOCTAThUHO MPENU3NpaH moadop Ha
MPOIYKTHTE, Morar pit:} Opmat OTYETCHU MTOJIOKUTEITHH JIOTIFHT poOH.

WADA cwobmaBa, uye Hag 40% OT TONOKUTETHUTE TOMMHT IPoOU ca B pe3ysTaT Ha
IpUEM Ha XPaHUTEIHHU 100aBKU. MHOTO ChBPEMEHHH M3CIEI0BATENN, KOUTO Ca 3aIl03HATH C TO3U
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mpoOieM MpPOBEXKAAT MAI[a0HU HW3CICABAHMS, 33 J1a YCTAHOBIT KAKbB € PUCKHT XPAHUTEITHA
nobaBka J1a Chabpika HeoOsBeHa cyOcTannmsa. CpeqHo H3CiIeIoBaTeNuTe Cho0maBar, 4e okoro 20
% OT W3CNeIBaHUTE XPaHUTETHH M00aBKH, CHIBpPKAT HeoOsBeHH cyOcranHuuu. HeoOsBeHuTe
cyOCTaHI[MM OOMKHOBEHHO Ca JIEKAPCTBEHH MOJICKYJIH, KOUTO MOTaT Jia ObJIaT BKIIOUBAHH CAMO U
€IMHCTBEHO B JIEKAPCTBEHM MNPOXYKTH. JlekapcTBeHH CyOCTaHLMM, OTKPUTH B XPAHUTEIHU
N00aBKM KaTO aHAOOJNHHU CTEPOWIM, JUYPCTUIM WM Jp. OMXa MOIIIM Ja JOBEAAT J0 CEPHO3HU
3IPBHH TIOCJACACTBUS HE caMO 3a MNPO(ECHOHAIHWTE AaTJeTH, HO W 332 OOWKHOBCHHHTE
norpebuteny, mopaad (Gakra uye MOTPEOJEHHETO HAa XPHHUTEIHH N00aBKM ce € YBEIUYMIO
MHOTOKPA3THO Tipe3 mocieanute 10 roauHm.

Bubaunorpagus

Aziz R, "History of Doping," Presented at the WADA Asia Education Symposium, 2006

Ivanov K, Ivanova S. Doping v sporta- istoricheski aspekti, Substancii v sporta.2016.p. 6-14
Ivanov K, Ivanova S. Deferincirane na substanciite , izpolzvani v sporta, Substancii v
sporta.2016, p.13-22

https://www.wada-ama.org

Ivanov K, Ivanova S. Stranichni efekti ot strana na surdechno- sudovata sistema pri upotrebata na
doping substancii, Substancii v sporta, 2016, p.64- 86.
http://tongkatali-ingredients.com/yohimbe-sources-in-west- africa.htm

Schum K, Pierreex B. Scientific opinion on the evaluation of the safety in use of yohimbe. EFSA J
2013; 11: 3302.

Ivanova S, Ivanov K, Gueorgiev S, Petkova E, UHPLC/MS detection of yohimbine in food
supplements, 2017, Biomedical Research, 28(7).

Papanov S, Petkova E, Nutritional supplements - risk for inadvertent doping, [JSEAS, 2016,
Volume?2, Issuel2, 77-83.

Geyer H, Parr MK, Mareck U, Reinhart U, Schrader Y, Schanzer W. Analysis of non-hormonal
nutritional supplements for anabolic-androgenic steroids - results of an international study. Int J
Sports Med. 2004 Feb;25(2):124-9.

Geyer H, Braun H, Burke LM, Stear SJ, Castell LM. A-Z of nutritional supplements: dietary
supplements, sports nutrition foods and ergogenic aids for health and performance-Part 22. Br J
Sports Med. 2011 Jul;45(9):752-4.

Parr MK, Geyer H, Hoffmann B, Kohler K, Mareck U, Schianzer W. High amounts of 17-
methylated anabolic-androgenic steroids in effervescent tablets on the dietary supplement market.
Biomed Chromatogr. 2007 Feb;21(2):164-8.

Kohler M, Thomas A., Geyer H. et al. Confiscated black market products and nutritional
supplements with non- approved ingredients analyzed in the Cologne Doping Control Laboratory
2009. Drug Test Anal. 2010 Nov-Dec; 2(11-12): 533-537.

Baume N., Mahler N., Kamber M., Mangin P., Saugy M. Research of stimulants and anabolic
steroids in dietary supplements. Scandinavian Journal Of Medicine& Science in sports, Ferbuary
2006, 16(1):41-48.

Geyer H, Parr MK, Koehler K, Mareck U, Schianzer W, Thevis M. Nutritional supplements cross-
contaminated and faked with doping substances. J Mass Spectrom. 2008 Jul;43(7):892-902.
Ivanov K, Ivanova S. Suplementacia v sporta- hranitelni dobavki s androgenni i anabolni efekti.
Suplementacii v sporta, 2016, p.87-112.

224



Hayunu tpynose Ha Cbro3a Ha yueHuTe B bbarapus—Iliosaus Cepus I. Menuuuna,
¢apmanusa u aenraana mequnmHa T.XXI. ISSN 1311-9427 (Print), ISSN 2534-9392
(On-line). 2017. Scientific works of the Union of Scientists in Bulgaria-Plovdiv, series
G. Medicine, Pharmacy and Dental medicine, Vol. XXI. ISSN 1311-9427 (Print), ISSN
2534-9392 (On-line). 2017.

MAPKETHUHI'OB AHAJIN3 HA JIEKAPCTBEHMU ITPOAYKTH,
MOBJIUABALIA PEHUH-AHI'MOTEH3UHOBATA CUCTEMA
Januena I'pexoBa', Kanuna AnapeeBcka’, Bacua Mamxkapos',
Mujen lumurpon?, BasenTuna IleTkoBa’
1Meauunncku YauBepcuret - [LiioBaus, @apmaneBruyeH GpakyJrert,
2 Meanuuncku YauBepcuret - Copusi, DapmaneBruueHr gakyarer

MARKETING ANALYSIS OF MEDICINES ACTING ON
THE RENIN-ANGIOTHENZINE SYSTEM
Daniela Grekoval, Kalina Andreevskal, Vasil Madzharov,1 Milen
Dimitrov2, Valentina Petkova2
IMU-PLOVDIYV, FACULTY OF PHARMACY
2 MU-Sofia, Faculty of Pharmacy

Abcstract.

Introduction.

The medicines acting on the renin-angiotensin system (called RAS-acting agents) belong to
three main classes: angiotensin-receptor blockers (ARBs, sometimes known as sartans),
angiotensin-converting enzyme inhibitors (ACE-inhibitors) and direct renin inhibitors such
as aliskiren.

Aim

To analyze the market of RAS-acting agents for the period 2013-2016

Materials and methods.

The methods used in this analysis are IMS 2013-2016, documentary analysis.

Results.

The total number of packs of the analyzed medicines for 2013 are 19 066 820 and in 2016
they reach 19 233 071 pcs. In 2016 the market in value increases to 200 000 000 leva while in
2013 it was estimated on 173 556 305,67 BGN.

Conclusion.

The market of RAS-acting agents is a real challenge and is growing fast. A high percentage
of these drugs are partly or 100% reimbursed by the National Health Insurance Fund.

Key words: marketing analysis, renin-angiotensin system

BbBeaenue:

Bposit Ha peructpupanute ciydan (O0JIECTHOCTTA) OT XUNEPTOHUS C€ MPEIABIKAA 1a CE YBEIMIN
ot 234 muH. npe3 2010 r. Ha 246 muH. nipe3 2018 1. [Ipe3 2016 r. CAILL ocraBa crpaHarta ¢ Haii-
romsiM Opoit Oonmam oT xumeproHus ¢ 83 MiuH. OomHM, crnemBaH oT Amonus ¢ 49 MuH.
XMIEPTOHUIH.

ITo oTHOIIEHME Ha YecTOTaTa Ha Pa3mpocTpaHeHue (B % OT HACEIEHHUETO) 10 Kpast Ha MPOTHO3HUS
nepuon, Vicmanus me 3aeme Boaema no3uiws ¢ 43%, cnensana ot Anonus ¢ 39,1%.
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[opanyn yBenuueHaTa cpeHa NPOABIDKUTEIHOCT Ha KUBOTA MPE3 MPOTHO3HUS IIEPHOJI Ce OYaKBa
TOBeUe X0opa J1a ObAaT N3JI0KEHU Ha PHCK J1a Pa3BUAT XUIICPTOHHUS.

XUIEepTOHUATA € Hal-4ecTO CPELIaHOTO XPOHUYHO 3aboisiBane B bwirapus. OTHOCHTENHMAT JIsuT
Ha XWUIEPTOHUINTE B bbarapusa ocraBa TpailHO BUCOK - 24%, a Bb3pacToBaTa IpaHMIA Ha
uH(pApPKTUTE TPOAbIDKABA HEYMONMMO Jia Maja. XHUIEPTOHHATa € Hal-pa3lpoCTpaHeHOTOo
XpOHMYHO 3abossiBaHe, kKoero 3acsra 18.3% ot mbxere m  24.4% or kennte. B Momenta B
crpanara Hu uMma Hag 1 800 000 XxumepTOHUIN U BCAKA TOIMHA OposT UM ce yBenmdasa ¢ 1mo 9000
naymd. 3a0onsBaHeTO TMOpas3siBa IPEAMMHO JIMNATa OT Bb3pacToBara rpyma 45-64 1., HO B
MOCIEHO BpEME C€ YCTaHOBSIBA BCe TMOBEYEe M CpeA Jenara. EnmpemMuonorndHure
MpOYYBaHUS ITIOKa3BaT, 4Ye IMOJOBHHATA OT OBArapure Hajg S0-rofauImHa BB3PACT ca C BHCOKO
KpbBHO Hamsirane. OT XUNEPTOHUs cTpaaar 42 Ha cTo OT Xoparta Haj 25 I. u 5% oT jenara, Kato
BCSIKO TPETO JIETE C BUCOKO KPHBHO MMa M YBPEXKAAHMUS Ha CHPIIETO.

Cropen Mex/IyHapoaHaTa acolHalys 1O XUIEPTOHUS, BBIIPEKH pa3iMuusTa MEXIy OTIECITHUTE
CTpaHH, TOJOOpEHMATa B CTWIA HA JKMBOT INE JOBEAAT O HaMalsBaHE Ha BIMSHUETO HA
pHuCcKOBHTE (HAKTOPH 3a MPOsIBA HA XUMEPTOHHS CpeJl TO-TOJIEMHU TPYITH OT MOy IanHsTa.
CBETOBHHAT aHTUXHUIICPTEH3MBEH Tasap e oreHed Ha 19,1 mapa. $ npes 2002 r., a mpe3 2010 r. —
Ha 29,9 mipx $. CpegHoroauiiHusIT pheT 3a nepuoza e 5,8%. (Compound Annual Growth Rate -
CAGR). Ouaxsa ce To3u masap fa gocturue mpe3 2018 r. 32,6 mipa. $ mpu CpeaHOTOAUIICH PBCT
ot exsa 1,2% mexmy 2010-2017 r. (Ognianov, 2015)

OcHOBHaTa NPHYMHA 32 YYBCTBHTEJIHO 3aHM)KCHUS PHCT HAa AHTHXUIIEPTCH3MBHHS CETMEHT Ha
CBETOBHHUS (hapMaleBTUUCH Ma3ap B ONM3KOTO ObJEIIE € M3TEKNA WM MPEJICTOSN0 M3THYAIla
MaTeHTHA 3allMTa HAa OCHOBHH aHTUXHIIEPTECH3UBHU JiekapcTBeHH npoayktu (JIIT) mexmy 2007 .
u 2015 1. Taka Hamp. nmponax6ute Ha Norvasc Ha [Idaiizep, equH 0T Hal-4eCTO MPEAITICBAaHHUTE
JIIT 3a neveHwWe HA XWIEPTOHUS W aHTHHA MEKTOPHUC B CBETa, MoKka3axa cmax ¢ 12% mpes 2009 .
clie]] HaBJIM3aHETO Ha reHepudHH 3amectutenu npe3 2007 r. OueBHAHO cepusTa OT M3THYAILN
MAaTeHTH e JOBE/E /0 CHam B oOeMa Ha CBETOBHMS aHTHXHUIIEPTECH3WBEH Ma3ap B OJIM3KOTO
Obmemie. OT gapyra crpaHa OYakBaHOTO HapacTBaHE Ha MOIMYJAlMATa OT XUIEPTOHHMIH,
yBeNu4eHara ynorpeda Ha GUKCHpaHH J030BM KOMOMHAIMK 1 HaBnu3aHeTo Ha reHepuann JIIT ce
Mperoiara, ye e MoBJIUSAAT CTOMHOCTHUS pa3Mep Ha TO3HM Ta3ap ¢ Jeko HapacTBane cien 2015
T.

Hlect dapmaneBTHYHN KOMMaHHU (GopMmupaT 76% OT CBETOBHMS AHTHXWIEPTEH3WBEH Ias3ap.
Jlunep, ¢ Haii-BrCOK mazapeH 1sut oT 28% e HoapTuc mopaau mMarmabHuTe npoaaxou Ha Diovan —
6 mupa. $ pe3 2010 r. u Ha apyru antuxuneprensusnu JIIT: Exforge, Tekturna, Rasilez, Lotral u
Lescol. Ha Btopo mscto e Dauru Cankuo ¢ 14% mnasapeH st KaTo mOpTHOIHOTO MY OT
antuxuneprensusnu JII1 ce ornmassiBa ot Benicar. Actpa 3eHeka n CaHodu CrOAENAT TPETOTO
msicto ¢ 10% mazapeH s BCsika M BBPXOBH ITPOJIax0M choTBeTHO Ha Atacand u Avapro.
(Tsonev, 2012)

JITI, moBnmsiBamy penuH anrnoteHsuH cucremara (PAC) npuHaaexar KbM TPH OCHOBHHM Kilaca :
AHT'MOTEeH3MH-perentopun  Onokepu (ARBs), anruorensun-konseprtupany ensumu (ACE-
inhibitors) u peruH mHXHOUTOpU Kato aliskiren. ARB ca mHXMOWTOPM Ha PCHUH-aHTHOTCH3HH-
anpocteponoBara cuctema (PAC). To3m xiac IekapcTBa TpHIOOMBA BCE TO-TOISIMO U
CaMOCTOSITEITHO 3HAUCHHE TIPH JICYEHNETO Ha ChpeYHOChA0BUTE 3a0ossiBanus (CC3).
AnrnoteHsuH penentopaute Omokepu (ARB) ca ¢ nokazaHa epeKTHBHOCT TpH JIEYEHHETO Ha
naiueHTy ¢ aprepuanHa xunepronus (AX), cepaeuna HexocrarbuHocT (CH) m nmaberna
He(pomarua. KM Tasu (apmakonorndHa rpyrna ce oTHacs U candesartan, KOHTO, OCBEH IpH OIH-
CaHUTE KIMHUYHU CUTYaIN{, HMa KIMHUYHY [TOJI3M U B PAaHHUS MIEPHOJ CJIe]] MO3bYCH HHCYIIT.
Kbm Onoxepure Ha PAAC npunamiexar M MHXHMOMTOPUTE Ha aHTHMOTEH3MH-KOHBEPTHPALIMS
en3um (ACEi), kato nockopo ARB ce u3non3Baxa OCHOBHO KaTo TEXHU 3aMECTUTENH - TIPH TI0sBA
Ha cTpannuHu edextn ot steuenuero. Cropen IMS Health, ot 3.9 Mmunmapzaa peuentu, oTIrycHaTi
B CAILl mpe3 2016, 162.8 mummona (4.2%) ca 3a ACE inhibitors. (Adam, 2017)

B bwarapus nazapbT Ha JEKapCTBEHHU NMPOIYKTH, TOBIHUABALIY PEHUH-aHTHOTEH3WHOBATa CUCTEMA
e IMHamMudeH U ce oneHsasa Ha Haja 180 000 000 1eBa roaumiHo.

226



en m 3amaum; [la ce aHanm3upa mMasapa Ha JEKAapCTBEHH MPOJAYKTH IOBIMABAIIN DPEHUH-
aHTMOTEH3MHOBAaTa cucTema 3a nepuona 2013-2016 r.

Matepuayuu u MeToau: V3Mmon3BaHUTE METOIM B HACTOSIIIMAT aHAIU3 Ca JOKYMEHTEH aHAJIU3 Ha
IMS 2013- 2016 roauna.

Pesynratu; IlazapsT Ha JieKapCTBEHUTE NPOAYKTH, MOBIMSABALIM PEHHH-aHTHOTEH3MHOBATA
CHCTEMA, € M3KIIUYUTENIHO JAWHAMUYEH U € HCTUHCKO IIPEAU3BUKATENICTBO, KaKTO 3a
(apManeBTUYHNTE KOMIAHWHM, Taka M 3a HPEINICBalNTe, a U 3a nanueHture. Ha mazapa mma
CHJTHO TIPUCHCTBHE HA MYJITHHAILIMOHAIHY (hapMaleBTHIHNA KOMIAHHH.

JlaHHUTE OT aHAIM3a Ha MPOAAKOUTE TTOKA3BaT, ye Ma3apbT € ObP30 PACTAIl M MPOMEHSI] ce U
TOBA C€ JBJDKU Ha PAa3INYHN MAapPKETHHIOBM aKTHBHOCTH Ha OCHOBHHUTE YYaCTHHIM Ha TO3M Masap,
HaBJIM3aHE Ha HOBU MPOAYKTH; yBElINYaBaHEe HA MHPOPMHUPAHOCTTA U HKEAHMETO Ha MAaIIEHTUTE
3a JedyeHne W NMpo(MIaKTHKa; 3acTapsBaHe Ha HACEICHHETO; M3IMCBAHETO Ha I0-BEYe OT €IUH
JICKapCTBEH MPOAYKT 3a JeueHue; yBennyapane ponsta Ha OIJI 3a neyenue Ha XUmepToHUATa

Ot naHHUTE € BUJHO, Y€ Ha TO3M Ia3ap NPHCHCTBAT OCHOBHO TAOJICTHU JIEKAPCTBEHU (OPMHU U
TakuBa noj GopMara Ha KarcyJiu, Kato npeodsaaasaiia e TadneTHara jekapcTBeHa popma.

Ha ¢ur.1. e npencraBeH Opost ONAKOBKU Ha JIEKAPCTBEHUTE MPOJYKTH, KOUTO TOBJIUSABAT PEHUH-
AHTMOTEH3MHOBATa CHCTEMA, 3a aHanu3upanute roaunu 2013,- 2016 roauHa.

3a 2013 roxuna oOmusT Opoil Ha aHANU3UpaHHUTE JIeKapCTBeHU NpoaykTH e 19 066 820, 3a 2014
OposT 3HaumTenHO HapactBa Ha 19 203 904 omakoBku. 3a cnenBamara romuwHa 2015 OposT
ONIAKOBKU Ha T€3U JIEKApCTBEHU MPOAYKTU OCTaBa MOYTH HempoMeHeH- 19 188 744, kato 3a 2016
rojvHa ce 3a0ersi3Ba phCT OTHOBO Ha MpoJiaXkouTe, KaTo oOIusaT Opoit onakoBku gocrurar 19 233
071. TIpomopumoHATHO pacTe W o0IIaTa cCymMa Ha JEKapCTBEHUTE MPOIYKTH, KOWTO TTOBIHSIBAT
PEHUH-aHTHOTEH3MHOBATA CHCTEMA.
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¢urypa 1 Ilazsap B onmakoBKM Ha JeKAPCTBEHH MNPOAYKTH, IOBJIUSABAIIM PEHHH-
AHIMOTEH3MHOBATA cucTeMa 3a nepuoga 2013-2016 r.
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¢urypa 2 O6ma cToifHOCT B JieBa Ha JIeKAPCTBEHUTE MPOAYKTH, MOBJIHMSBAIU PEHHH-
AHTMTEeH3MHOBATA cucTeMa 3a nepuoaa 2013-2016 r.

Ha ¢ur.2. ca npencraBenu croiinocrure Ha JII1 3a pasnuunure roaunu. Ipes 2013 r oOmara
CTOMHOCT Ha aHAJIW3UPAHUTE JEKApCTBEHH IIPOIYKTH ce oleHsBa Ha 173 556 305,67 miH 1eBa.
IIpe3 2014 r. Ta3u croiiHocT HapactBa Ha 177 238 083,65 mun nesa. [Ipe3 2015 - 183 676 295,39
MIJIH. JieBa, a npe3 2016 roguna cymata e 192 712 118,01 muH. neBa, KOETO € pbCT Ha
npogaxOuTe B cTOWHOCT Mexny 2 u 4 % oT mpenxonHa roguHa. Taka 3a cpaBHeHms mpe3 2016
roanHa o0ImaTa CTOHHOCT Ha MpomaxouTe ce e yBenudmia ¢ okomno 20 000 000 neBa ot Ta3u mpe3
2013 roauna.

3akimiouenne: IlazapbT Ha JIEKapcTBEHWTE NPOAYKTH, MOBJIHUSBAIIM PEHUH-aHTHUTEH3MHOBAaTa
CHCTeMa € IMHAMHYCH M TOBa CE ABJDKU Hail-BEPOATHO HAa PA3IMYHU MAPKETHHTOBH aKTHBHOCTH
Ha OCHOBHHTEC YYaCTHHIIM B HEro, BBBE)KIAHETO HAa HOBHU JICKAPCTBEHH MPOIYKTH WU
HPENOYUTAHNATA HA PEINUCBAIUTE CIICIUATNCTH.

3a a"anusupanute roguHu 2013- 2016 roguHa ma3apbT ce € yBEIWYMI 3HAYUTENTHO, KaKTO KaTo
Opoii omakoBKH, Taka M kato obma cyma. [Ipe3 2016 r obmiara CTOWHOCT Ha aHAJIU3UPAHUTE
JIEKapCTBEHU MPOJYKTH B CTOMHOCT CpeTHO HapacTBa Mexay 2 U 4 % OT MpeAXOoAHUTE TOANHH.
Bucok nponeHT oT Te3u JeKapcTBEHU MPOIYKTH Ce 3alllalliaT HambaHO uiK yactuuHo oT H30K,
KOETO T'M IIPaBU JOCTHIIHU 3a MALUEHTUTE.
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DETERMINATION OF THE OPTIMUM HLB VALUE OF LAVENDER
OIL - AN ESSENTIAL PARAMETER FOR THE DEVELOPMENT OF
EMULSION FORMULATIONS
Martina Savova, Veronika Hristova, Bissera Pilicheva*
Department of pharmaceutical sciences, Faculty of pharmacy,
Medical University-Plovdiv, Bulgaria
*Technological center for emergency medicine, Plovdiv, Bulgaria

Abstract

Lavender oil is an essential oil that has been widely used in food industry and aromatherapy.
It has a variety of cosmetic applications as well as therapeutic purposes in herbal medicine.
Emulsification and further microencapsulation of lavender oil is a reliable approach for the
enhancement of its stability in terms of oxidation, chemical interactions, or volatilization. To
limit the composition degradation and loss during processing and storage, the formulation of
a stable emulsion of lavender oil is essential. Since determination of the hydrophilic-
lipophilic balance (HLB) value of oils appears as a crucial step for the development of
emulsions, evaluation of optimum HLB value for lavender oil was the aim of the present
study. A series of emulsions with varied HLB values were developed and the stability of the
formulated coarse disperse systems was evaluated in terms of droplet size distribution,
degree of creaming, effect of centrifugation and turbidimetry.

Keywords: lavender oil, HLB value, emulsion

Introduction

Essential oils have been widely used as natural preservatives, fragrances or flavourants (Hammer,
1999). Recently, significant data concerning various therapeutic applications has been piled,
which entails the evaluation of their capacity for incorporation in various delivery systems.
Lavender oil has a variety of cosmetic applications as well as therapeutic purposes in herbal
medicine. It is generally obtained from species of the family Lamiaceae (Lavandula angustifolia,
L. latifolia, L. stoechas and L. x intermedia). Lavender oil, like most essential oils consists of
volatile components, which is often a cause of instability during formulation and storage.
Microencapsulation is a feasible approach to incorporate liquid substances into carriers, thus
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preventing the essential oils from decomposition or evaporation and improving their stability. The
development of a stable coarse formulation of essential oils into the wall material solution is of
crucial importance. A critical step in this process is the estimation of optimum hydrophilic-
lipophilic balance value (HLB) which is required of the oil phase. Currently, there is no data in the
published literature concerning the optimum HLB value for lavender oil. Therefore, the present
study aimed at the estimation of required HLB value for that essential oil which would serve as a
prerequisite for the development of a stable emulsion and effective microencapsulation.

Materials and methods

Lavender oil (Ph.Eur.), sorbitan monooleate (Span® 80, Sigma Aldrich, USA) and polysorbate
(Tween® 80, Sigma Aldrich, USA) were used.

Preparation of the emulsions

Essential oil emulsions were prepared at a final volume of 100 mL, containing 10% essential oil, 5
% emulsifying blend and 85 % purified water (table 1). Both emulsifiers were dissolved in the oil
phase and the mixture was heated up to 40°C. The aqueous phase was heated up to 70°C and both
phases were mixed by the inversion method under constant stirring at 600rpm for 20 minutes. A
series of eight emulsions at varied HLB values in the range from 8 to 12 were developed. All the
emulsions were stored in capped test tubes at room temperature 25+1°C throughout the
experiment.

Optical microscopy

The emulsions were observed at magnification x400 using an optical microspcope Leica DM2000
LED (Leica Microsystems, Germany), equipped with a camera and software for image processing.
Droplet size analysis

The droplet size was determined by dynamic light scattering after proper dilution using a Nanotrac
Wave Il instrument (Microtrac, USA).

Degree of creaming

A 25 mL emulsion sample was poured into a graduated cylinder. The volume ratio of the
separated aqueous phase to the total volume of the emulsion was calculated after 7 and 20 days
storage at room temperature. Another 10 mL sample was subjected to centrifugation for 15 min at
3000 rpm and the same calculations were made.

Turbidimetric method

1 mL sample was withdrawn from the bottom of the emulsion and was further diluted with 25 mL
purified water. The percentage transmission was measured spectrophotometrically at 600 nm
using UV/Vis spectrometer Evolution 300 (Thermo Fisher Scientific, USA) after 7, 20 and 30
days.

Results and discussion
A series of eight emulsions was developed varying the ratio of the surfactant blend (Table 1).
Table 1. Composition, mean droplet size and zeta potential of the sample emulsions

HLB value EO Emulsifying blend Purified Mean droplet size
% 5% water pm
Span 80 Tween 80 % %
Y%

8 10 65,4 34,6 85 0,546
9 10 56 44 85 0,587
9,8 10 48,6 51,4 85 0,615
10 10 46,7 56,3 85 0,450
10,2 10 44,9 55,1 85 0,659
10,6 10 41,1 58,9 85 0,601
11 10 37,4 62,6 85 0,571
12 10 28 72 85 0,593
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Figure 1. Photomicrographs of the emulsions at magnificat;on x400.
The obtained disperse systems
1 were analyzed in terms of the
droplet size as an indicator for the
0.8 emulsion stability (figure 1).
’g 06 Higher dispersity is generally
S related to enhanced formulation
© 04 stability ~ (Orafidiya,  2002).
o According to our results, the
0.2 samples having HLB values in the
range 10 — 10.6 showed smaller
0 droplet size compared to the rest
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Figure 2. Mean droplet size, analyzed by dynamic light scattering

light scattering (figure 2).

of the models and therefore are
more stable than the others. That
was confirmed when droplet size
was analyzed by advanced
equipment based on dynamic

Moreover, a tendency towards coalescence and increased droplet size after storage was observed
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Figure 3. Mean droplet size inmediately after emulsification,
compared to that after 7 days storage

in emulsions of low HLB values,
whereas at HLB>10 the initial
droplet size was retained to a
certain degree (figure 3). This
fact is a clear indicator for the
higher  stability of  these
emulsions. Table 2 features the
effect of HLB varying on the
degree of creaming. It is evident
that the models with HLB>10

have greatest stability after
centrifugation. Similar results
were obtained for the same

samples after storage for 7,
respectively for 20 days.
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Table 2. Effect of HLB value on the degree of creaming

HLB % (v/v) separated aqueous phase It is common for unstable emulsions to
value Aft‘t’r,f i Atfter 7 days Atfter 20 days coalescent during storage, which results into
3 = uga;(;"; Storag? T oraae 1 lifting of the oil droplets to the surface

9 90 3 10 | depriving the lower segments of dispersed

9.8 86 6 8 | phase. Measuring the transmission of that

10 84 0 0 | aqueous phase could serve as another
}82 33'5 g 8 approach  for  stability = assessment
T 85.2 0 5 (Fernandes, 2012). Higher transmission

12 345 10 1o | corresponds to lower concentration of

emulsified phase, respectively to lower

stability. Our results clearly show significantly higher transmission percentage at low HLB values
7 days after preparation compared to those at HLB>10 (figure 4). In addition, a further
clarification of these emulsions occurred after storage for 20 and 30 days. Unlike them, the
HLB=10 model exhibited low transmission not only at the early stage, but also during storage,
which clearly indicated the enhanced stability of the emulsion.

Conclusion & . — =38
The present work " _F-— -7 ----9
focuses on  the °° T -7 S 9,8
application of = -7 —_—-10
various methods for %0 7 -1 102
the evaluation of = ___---7" i 106
emulsion stability so >° -- "~ : '
that an optimum -T2
HLB  value for 29

lavender essential oil

could be estimated. *°

Although there was

no definitive method  °

applicable for that / 12 17 22 27 days
purpose and all the Figure 4. Transmission of emulsions of varied HLB values after 7, 20 and 30

methods should therefore
be used to support one

days storage

another, HLB=10 might be considered optimum for the enhanced stability of lavender oil

emulsions.
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Abstract

Essential oils (EOs) have numerous applications both in food and pharmaceutical industry,
thus being widely used in aromatherapy, cosmetic products or as therapeutics in herbal
medicine. A major consideration regarding EOs is their stability during processing and
storage. Microencapsulation of EOs is a reliable approach to enhance stability in terms of
oxidation, chemical interactions, or volatilization. In the present review, we focus on the
microencapsulation of EOs as a promising and attractive application area for
pharmaceutical industry. Some of the most widely used preparation techniques will be
discussed; the conventional and novel coating materials will be noted. A particular attention
on factors affecting microencapsulation will be drawn. Moreover, the most important
characteristics and the methods for their evaluation will be thoroughly described.
Prospective applications in various routes of administration of the formulated microcapsules
will be pointed out.

Keywords: essential oils, microencapsulation, emulsion, stability

Introduction

Essential oils have been widely used for numerous applications both in food and pharmaceutical
industry. EOs are complex liquid mixtures of volatile, lipophilic and odoriferous compounds
biosynthesized by living organisms, predominantly aromatic plants. More than 300 EOs have
recently gained commercial importance due to their characteristic flavour and fragrance
properties, as well as various biological activities, which have been thoroughly studied and
reported in the scientific literature. However, EOs have a short shelf life, as they are volatile and
reactive in the presence of light, heat, moisture and oxygen. To overcome these challenges,
microencapsulation has been considered as one of the most effective techniques. Furthermore,
microencapsulation provides the controlled-release delivery and improves the handling of the EOs
(Carvalho, 2015).
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Microencapsulation of EOs

Microencapsulation is the process by which very tiny droplets or particles of liquid or solid
material are surrounded or coated with a continuous film of polymeric materials. Depending on
the method of microencapsulation employed, the morphology of microparticles produced can
generally be divided into two main categories: matrix and reservoir types (Fig 1). Matrix-type
microparticles are usually termed microspheres, while those with reservoir-type structures are
commonly known as microcapsules. In a relatively simplistic form, a microcapsule is a small
sphere with a uniform wall around it. The coated material is called active or core material, and the
coating material is called shell, wall material, carrier or encapsulant. Microencapsulation
technique allows the improvement and/or modification of the characteristics and properties of the
active material, as well as its protection, stabilization and sustained release. Microencapsulation
can modify the colour, shape, volume, apparent density, reactivity, durability, pressure sensitivity,
heat sensitivity and photosensitivity of the encapsulated substance. Additionally, it can protect a
core substance from the
effects of UV rays, moisture
and oxygen and decrease the
rate  of evaporation or
transfer of the active material
from the core to the medium
thus increasing the storage
life of a volatile compound.

Matrix Microsphere Shell-matrix Microcapsule Shell-core microcapsule Mpreover, .
microencapsulation may
reduce agglomeration

Figure 1. Types of microparticles problems of finely divided
powders and improve the
handling properties of sticky materials. It also enables controlled release of substances and reduces
toxicity or irritancy.
Microencapsulation techniques
Various techniques have been developed to microencapsulate different active materials. The
method should generally be simple, reproducible, fast, effective and easy to implement on
industrial scale. The choice depends on aspects such as physicochemical properties of the
encapsulated and encapsulating material, the release characteristics of the encapsulated compound,
purpose and cost. Some of the most important and usual microencapsulation techniques are
summarized in Table 1.

Table 1. Various microencapsulation techniques (Carvalho, 2015)

Microencapsulation  Particle size ~ Advantages Drawbacks
technique pm
Spray drying 1-50 Simple; Low process cost Lack of uniformity; Low oil loading
Easy scaling-up technique Possibility of oil loss
Spray chilling 20-200 Suitable for water-soluble  High process costs
materials Require special handling and storage
conditions
Simple 20-200 High encapsulation efficiency =~ Expensive method
coacervation
Complex 5-200 Efficient control of particle Aggregation of particles; Hard scaling-up
coacervation size Evaporation of volatiles; Oxidation of product
Fluid bed >100 Low operational costs Long time process
spray coating Total temperature control
Emulsification 0.1-100 Small droplets Low encapsulation efficiency; Production of
high quantity residual solvent; Expensive
method
Interfacial 0.5-1000 Fast Difficult to control
polymerization High encapsulation efficiency ~ Production of high quantity residual solvent
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Wall materials for oil encapsulation

Wall materials are major determinants of the quality and functionality of the encapsulated product.
An ideal wall material should be highly water soluble, of low viscosity and should have film-
forming properties; it should be inert and not react with other excipients. It should also be able to
produce stable emulsions prior to microencapsulation. The wall material must be able to confer
optimal protection to the encapsulated material and be capable of high loading efficiencies. On the
other hand, it must be able to release the encapsulated material readily when required. Typical
shell materials for microencapsulation include polysaccharides (e.g. carrageenan, gum arabic),
proteins/peptides (e.g. collagen, gelatin) and lipids (e.g. lecithin, heparin) (Table 2). The most
commonly used natural materials are the polysaccharides alginate and chitosan. Chitosan has
many advantages such as availability, low cost, biocompatibility and biodegradability. Alginate is
applied as encapsulating agent because of its low immunogenicity and biocompatibility.
Additionally, alginate microparticles preparation involves mild reaction conditions. Starches that
have been oxidized or incorporated with lipophilic groups were generally found to have good
emulsifying and oil retentive properties with low viscosities at high solids concentration. Starches
are more costly compared to some other wall materials like maltodextrins. Maltodextrins are
hydrolyzed starches that are inexpensive and exhibit high solubilities with low viscosities in
aqueous medium. However, they have very poor film forming and emulsifying properties and are
generally unsuitable as oil encapsulates when used alone. Maltodextrins have been used in blends
as matrix-forming materials to reduce the amount of the other more expensive wall material
needed.

Table 2. List of shell materials used in microencapsulation Sugars like lactose,
Core Shell material Microencapsulation technique maltose or sucrose have
material also been used as
Lime GA and maltodextrin  Spray drying encapsulating agents due
Clove Alginate Emulsion extrusion to their good solubility
Thyme Alginate Emulsion extrusion and low cost. Gum
Cinnamon Alginate Emulsion extrusion Arabic has been the
Citronella Chitosan o/w emulsification conventional gum of
Holy basil Gelatin Simple coacervation choice for the
Rosemary Ethylcellulose Phase separation encapsulation of flavours
Lavender Ethylcellulose o/w emulsification and oils by spray drying
Jasmine PMMA o/w  emulsification  solvent

due to its good solubility
and emulsifying
properties. Proteins, in particular whey protein and sodium caseinate, have been studied as oil
encapsulates due to their amphiphilic properties. They have been used alone or in blends with
other wall materials to encapsulate a variety of volatile and nonvolatile oils. Synthetic polymers
have also been used to form microparticles. The modulation and proprieties optimization of
synthetic polymers are easy, as they are available in different compositions and molecules.
Nevertheless, the wide range of synthetic polymers show lack of biocompatibility. Aliphatic
polyesters, such us poly(lactic acid) and copolymers of lactic and glycolic acids (e.g. PLGA), have
been used as biodegradable wall synthetic polymers for controlled delivery systems. In summary,
the selection of appropriate coating material should be based on the desired physical and chemical
properties of the resultant microparticles. Consequently, several factors should be taken into
consideration: physical and chemical properties of the core and coating materials, the stability and
release characteristics of the core material, and the microencapsulation method.

evaporation

Applications of microencapsulated essential oils

Microencapsulated oils have found various applications in the fields of foods, pesticides, textiles,
and pharmaceuticals. Due to the wide range of essential oil applications, there has been a growing
interest to encapsulate such oils to fully tap their potential benefits. Clove bud and red thyme oil
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microcapsules, having acaricidal activities, were applied to fabric (Kim, 2011). In another study
(Specos, 2010), citronella essential oil microcapsules applied to cotton textiles had insect-repellent
activities. Such fabrics demonstrated a higher repellent effect (>90%) and long (3 wk) lasting
protection from insects compared to fabrics sprayed with bulk essential oil. Microcapsules of
limonene oil were successfully incorporated into perfumed textiles (Rodrigues, 2008). Medical
use of textile fibers is increasing day by day. It has been found that the application of jojoba oil
microcapsules onto compressive knits, developed for severe burns, preserved the initial
characteristics of the knit, such as touch, flexibility, and lightness, besides playing a role in skin
hydration and avoiding sebum accumulation (Jaafar, 2012). In another study, a functional textile
product with aromatic oil, having good odor, moisturizing, relaxation, and anti-aging effects, was
designed for use at aromatherapy and spa centers or personal care to improve the quality of life for
the users. Thyme oil encapsulated in zein nanocapsules has been studied recently for its
antioxidant activity and release kinetics (Wu, 2012). Chitosan microcapsules containing limomene
oil were thoroughly studied for prolonged release and antibacterial activity against a wide range of
species (Souza, 2014).

Conclusion

By the virtue of their biological, functional, and physicochemical properties, essential oils are
being used in the preparation of safe products with a positive impact on consumer health.
Microencapsulation is an effective and important tool to prepare oil-based high-quality and health-
beneficial products in various industries in order to enhance their chemical, oxidative, and
thermal stability. Concomitantly, the shelf-life, biological activity, functional activity, controlled
release, physicochemical properties, and overall quality of oils can also be enhanced.
Microencapsulated oils have been successfully applied in various food, pharmaceutical, textile,
and pesticide products. Further research should be directed towards the optimization of
microencapsulation technology in terms of enhancing the encapsulation efficiency.
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Abstract

The purpose of this study is to characterize powdered flax seeds mucilage obtained by spray
drying method. Aqueous flax seed extracts were prepared with seed concentration of 10%.
We vary the extracting conditions as the seeds stay for 72 hours in water at 20 ° C, 40 ° C
and under mixed conditions with warming and standing at room temperature. These three
models are pulverized under certain conditions of the apparatus by monitoring the effect of
the extraction temperature on yield and rheological properties of the powder. The moisture
content as well as the shape and size of the particles were evaluated to determine the
possibility of incorporation the powdered mucilage into tablets as a superdisintegrant.

Key words: Flax seeds, mucilage, spray-drying method, moisture content, flow ability

Introduction

Flax seed (Linum usitatissimum, Linaceae) is rich of different polysaccharides. According to
literary data it includes rhamnose, fucose, arabinose, xylose, galactose, glucose, uronic acid and
proteins. The polysaccharides can be extracted with water at a certain temperature in the form of a
mucilage (Leon-Martinez, 2010). The resultant dry extract can be further used in orodispersible
tablets as a superdisintegrant due to its ability to swell in contact with liquid — water or saliva
(Naydenov, 2015). Dry extracts can be obtained by spray drying — method of transformation of
material from a fluid state into a powder by spraying it through a hot drying medium (Cervantes-
Martinez, 2014).

The purpose of this study was to establish the optimal conditions for obtaining and spray drying of
flax seeds mucilage and to characterize the resulting powders by yield, size and shape, moisture
content and flow ability.

Materials and methods

Plant material and mucilage extraction

The flax seed was purchased from Bilec Ltd., Troyan, Bulgaria. We prepared three models of
linseed water extracts in the following ratio: 25 grams of linen seed in 225 grams distilled water
for 72 hours (10% seed concentration in water). Model 1 (M1) - the extract was aquired at 20 °© C
under stirring for 72 hours. Model 2 (M2) - the water temperature is kept constant at 40 ° C and
stirred for 72 hours. At model 3 (M3) the seeds are soaked in hot water (40 °C) and the
temperature was maintained for 36 hours, followed by cooling down to 20 © C for another 36

237



hours under constant stirring. After 72 hours, the resulting aqueous extracts, called mucilages, are
filtered through a gauze to remove the seeds.

Spray-drying (Katsarov, 2015)

Aqueous extractions were spray-dried using Mini Spray Dryer Biichi B-290 (Biichi Labortechnik
AG, Flawil, Switzerland) through a 0.7 mm nozzle. The conditions of the spray-drying method
were as follows: inlet temperature — 110 ° C, aspiration — 60%, pump- 20%, spray flow rate - 601
L/hour.

Powder analysis
Production yields of the obtained powders were calculated using the equation:

Yield (%) = (W1/W2) x100
where W1 is the weight of the resulting powder, W2 — the weight of the filtered mucilage.
The visualization of the microparticles shape was achieved using light microscope Leica DM2000
LED with camera Leica DMC2900 (Wetzlar, Germany). The particle size distribution was
determined using LS 13 320 Laser Diffraction Particle Size Analyzer (Beckman Coulter, USA).
The moisture content was expressed in terms of percentage of residual moisture. The loss on
drying was defined using drying oven, where the three model powders were dried for 2 hours
under 100° C to reach constant weight.

Flow properties (Pilicheva, 2015)

The angle of repose was measured using fixed funnel method at three measurements. The funnel
(7 mm diameter) is fixed at a height of 5 cm and 0.5 g of powder is flown through it to form a
cone on a horizontal surface. The following equation was used (1):

Angle of repose (0)=tan™ (ﬁj
(1)

y
where @ is the angle of repose, 4 — the height of Tapped Density

the formed cone, » — the radius of the cone’s Hausner Ratio (HR) = ———

base. Bulk Density

The Hausner ratio (HR) and Carr’s Index (CI) (2)

were calculated using the bulk density and the

tapped density of the powders. The bulk

volume and tapped volume were measured

using 0,5 g of powder of each model and 5 mL Carr's Index(C) =
volumetric cylinder by tapping the powder 250

times using SVM tapped density tester (Erweka

GmBH, Germany). The rheological parameters

were calculated using equations (2) and (3).

Tapped density — Bulk density
Tapped density (3)

Results and discussion

The data from Figure 1 shows that the temperature, at which it is produced, is of crucial
importance for the production yield. At a higher temperature, a larger amount of polysaccharides
is recovered which results in higher powder yields under the same spray-drying conditions. This
can also be acertained by the higher viscosity of the liquid extract in Model 2, observed during the
preparation of the models. With regard to the spray-drying conditions, these were precisely
selected as a result of previous experimental work. It was found that the inlet temperature should
not exceed 110 °C because, on such
cases, the polysaccharides adhere to the parts of the apparatus. On the other hand, lower
temperatures are unable to evaporate the water from the extract, which results in a lack of
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production yields. In terms of the yield, in all studied cases it is not high, which necessitates a
higher concentration of the seeds in the water. Optical microscopy (Figure 2) shows the spherical
shape of the microparticles and also their tendency to aggregate, which may cause handling
difficulties related to unfavourable flow properties.

1
Production 82
ield (% 0.7
yield (%) 0.7
0.5
0.4
0.3
0.2
0.1
0
M1 M2 M3
Ovyield % 0.6045 0.7835 0.6515
extracting temp,o C 20 40 40/20
inlet temp, 0o C 110 110 110
aspiration % 60 60 60
pump % 20 20 20
spray flow litre/hour 601 601 601

Figure 1. Influence of production variables on the production yields

Model 1 dso=9,675um

Figure 2 — Micrographs of the microparticles

Model 2

dso= 4,360um

Model 3 dsp=21,79 um
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Figure 3 — Particle size distribution
The size of the particles ranges from 4 to 10 pm (Figure 3), but model 3 shows a greater tendency
to aggregation which is confirmed by the particle size distribution analysis.
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The moisture content (Table 1) is not high and powders with such values are expected to have
good flow properties. However, the loss on drying is also very low, which means that the large
amounts of polysaccharides retain substantial moisture and together with the van der Waals and
electrostatic forces of attraction might be the main reason for cohesion.

Table 1
Model moisture content % +SD loss on drying %+SD
M1 2.275 40,502 5+1,414
M2 2.23+£0,764 7+ 1,414
M3 1.875+£0,247 7+1,414

The angle of repose, Hauser ratio and Carr’s index are shown in Table 2. They are an expression
of the flow characteristics of the powders and when compared to the European Pharmacopoeia 7,
show very, very poor flowability.

Table 2
Model Hausner ratio HR + SD | Index Carr %+ SD | Angle of repose © + SD
M1 1,79+£0,08 44,18 £2,64 59,17+4,20
M2 1,71£0,10 41,5043,58 57,57£5,16
M3 1,92+0,24 47,32+6,55 63,07+8,30
Conclusion

Spray drying is a method that can be successfully used to produce dry extract of flax seeds. The
resulting powders fall into the group of superfine powders and have low residual moisture and loss
on drying. They have very, very poor flow properties, which is a precondition for using optimum
methods to improve the flowability in case of using them as superdisintegrants in tablet
formulations.
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It has been widely recognized that deregulation of redox responses at intra- and
extracellular levels is one of the pivotal factors for the initiation and progression of multiple
diseases. Thioredoxin (Trx) is an ubiquitously expressed protein in all forms of life, executing
not only antioxidative and protein reducing activities, but also playing an important role in
signal transducion, inflammatory modulation, anti-apoptosis, immune function and
atherosclerosis. Diabetes mellitus (DM) and its complications have been
associated with increased oxidative stress and alterations in the serumlevels of Trx
and its endogenous inhibitor — thioredoxin-interacting protein (TXNIP). This suggests their
participation in disease pathogenesis, but the exact mechanism has not been fully
elucidated. In this review, the biological properties of Trx, TXNIP and the regulation of their
activity by various posttranslational modifications (PTM) such as glutathionylation, thiol-
oxidation and S-nitrosylation are highlighted.

Keywords: thioredoxin, thioredoxin-interacting protein, diabetes mellitus

Oxidative stress is defined as an imbalance between the production of reactive oxygen
species (ROS) and the biological system's ability to readily detoxify the reactive intermediates or
easily repair the resulting damage (Valko et al., 2007). The biological systems are normally able to
defend themselves against ROS by regulating the cellular reduction/oxidation (redox) status
through the use of several antioxidant systems. Sulfhydryl biochemistry has been shown to play an
important role in regulating cell function, since the redox state of cysteine sulthydryls often
determines the structure and activity of enzymes, transcription factors, and transport proteins
required for cell viability. The thioredoxin (Trx) system and the glutathione (GSH) system are the
two main ubiquitously expressed thiol-reducing antioxidant systems (Fernanades & Holmgren,
2004).

Diabetes mellitus per se is a state associated with increased oxidative stress, that may also
worsen the clinical course of the disease and contribute to development of diabetic complications.
On one hand glucose autoxidation, activation of hexosamine and PKC pathways, induction of
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NADPH oxidase, advanced glycation end product/receptor interactions etc. may contribute to
increased production of free radicals in diabetes. On the other hand the enzyme activity of Cu-Zn
superoxide dismutase (SOD) and levels of antioxidants such as vitamin E, vitamin C, and reduced
GSH have been reported to be decreased in diabetes (Matough et al.,, 2012). Trx has been
suggested as a marker of oxidative stress in various diseases, as it is induced by oxidative stressors
such as hydrogen peroxide, ultraviolet irradiation and inflammation (Nakamura et al., 1997).
Therefore, evaluation of the possible role of Trx and TXNIP in diabetes has recently gained much
interest. So the current review summarizes the biological properties of Trx, TXNIP and the
regulation of Trx activity by some PTM in DM type 2 (DMT2).

Thioredoxin (Trx) and Trx system

The thioredoxin system comprises thioredoxin (Trx), truncated Trx (Trx-80), thioredoxin
reductase (TrxR), and NADPH, besides a natural Trx inhibitor, the thioredoxin-interacting protein
(TXNIP). Three distinct forms of human Trx, encoded by separate genes, have been characterized
so far: cytosolic Trx (Trx1), mitochondrial Trx (Trx2), and a Trx variant that is highly expressed in
spermatozoa (SpTrx/Trx3) (Nordberg & Arner, 2001). The classical 12 kDa cytosolic Trx1 is the
most studied of the three forms of Trx and it is the subject of the present review.

Depending on its subcellular localization, Trx exerts different roles. In the extracellular
environment, Trx exhibits chemokine-like activity, while in the cytoplasm, it regulates the cellular
redox environment and also the activity of certain proteins. In the nucleus, Trx1 has been shown to
interact with many transcription factors with implication on oxidative stress, inflammation,
apoptosis and regulation of metabolism in DM such as redox effector factor 1 (Ref-1), hypoxia-
inducible factor (HIF- la), nuclear factor kappa B (NF-«xB), p53, activating protein-1 (AP-1),
nuclear factor (erythroid-derived 2)-like 2 (Nrf-2), glucocorticoid receptor, estrogen receptor, and
others (Go & Jones, 2010). Thereby Trx regulates their gene expression. Several factors induce
nuclear translocation of Trx1, despite the lack of a nuclear localization signal, which suggests that
Trx]1 may be associated with signaling molecules that bridge the cytoplasmic and nuclear
compartment. By contrast, the translocation of Trx1 to the membrane requires binding of TXNIP
(Yoshihara et al., 2013).

The thioredoxin system reduces oxidized cysteine groups in proteins through an
interaction with the redox-active center of thioredoxin (-Cys-Gly-Pro-Cys-). The oxidized Trx so
formed is then reduced by the help of TrxR and NADPH. It is known that Trx performs most if its
antioxidant functions through peroxiredoxins — Trx peroxidases, which aid in the direct reduction
of peroxides such as H,O, and different alkyl hydroperoxides (Arner & Holmgren, 2000).

Trx system is essential for maintaining the balance of the cellular redox status and it is
involved in the regulation of redox signaling but also plays an important role in signal
transduction, inflammatory modulation, anti-apoptosis, immune function and atherosclerosis
(Yoshihara et al., 2013). Therefore, it has been suggested that deregulation of Trx system may be
involved in DMT2 pathogenesis and its complications.

The major characteristics of DMT2 are peripheral insulin resistance and decompensation
of the pancreas that can no longer keep up with the increased insulin requirements, resulting in
hyperglycemia. The elevated glucose levels have detrimental effects on various tissues including
the pancreatic B-cells. Glucose toxicity leads to progressive B-cell dysfunction, impaired insulin
gene transcription and irreversible B-cell loss by apoptosis (Rhodes, 2005). Initiation and
execution of apoptosis is triggered by changes in the redox environment, which suggests the
participation of Trx and TXNIP in the stringently controlled process of cell death. Trx1 has been
shown to be involved in apoptotic processes in at least two different ways. Firstly, the redox status
of one of the key determinants of the apoptotic process, caspase-3, is maintained by Trx1 (Mitchell
& Marletta, 2005). Secondly, Trx1 binds to and inhibits the apoptosis signal-regulating kinase-1
(ASK-1). This molecule, ASK-1, has been identified as mitogen-activated protein (MAP) kinase
kinase kinase and oxidation of Trx1 causes the release of this binding followed by the induction of
apoptosis via the activation of p38 MAP kinase and c-Jun-NH2-terminal kinase (Hsich &
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Papaconstantinou, 2006). Therefore, high levels of Trx1 protein could be effective in suppressing
the progression of diabetes. In fact, transgenic overexpression of Trx1l ameliorates glucose
intolerance, enhances pancreatic duodenal homeobox factor-1 (PDX-1) and Maf A expression and
preserves B-cell functions, especially the insulin-secreting capacity. Its protective effects are also
apparent in the early phase of B-cell failure, where it suppresses insulin hypersecretion induced by
hyperglycemia and the ROS production associated with the glucotoxicity (Yamamoto et al, 2008).
In contrast to Trx, TXNIP possesses proapoptotic activity, which is discussed below.

Streptozotocin induced diabetic rat (SIDR) model is one of the best described animal
models for diabetes mellitus. It was very recently shown that there was a significant increase in the
Trx1 expression at the baseline level in the SIDR ischemia-reperfused (I/R) myocardium
(Thirunavukkarasu et al., 2007). Kakisaka et al. also documented elevated serum levels of Trx in
patients with DMT2 (Kakisaka et al., 2002). This could possibly be a compensatory mechanism
against the hyperglycemia induced oxidative stress. Furthermore, Thirunavukkarasu et al. reported
that resveratrol treatment in SIDRs, protected the myocardium from the adverse effects of I/R
injury by the induction of VEGF expression through Trx1 mediated heme oxygenase-1 expression
and Mn-SOD activity (Thirunavukkarasu et al., 2007). However, the Trx activity was found to be
significantly reduced while the protein Trx levels did not differ in the SIDRs when compared to
the normal control (Haendeler, 2005). On the contrary the expression of TXNIP dramatically
increased in diabetic animals.

DMT?2 is one of the major risk factors for cardiovascular diseases (CVD). Diabetes has
been associated with the acceleration of atherosclerotic plaque formation (Giacco & Brownlee,
2010). The dichotomy of Trx is also evident from the involvement of Trx in atherosclerosis. Trx
mRNA and TrxR mRNA have been reported to be increased in endothelial cells and macrophages
of human atherosclerotic plaques (Zhang et al, 2007). The Trx2 system appears to have a more
important role in preventing mitochondrial dysfunction than the mitochondrial GSH system in
endothelial cells (Nordberg &Arner, 2001). Furthermore, Trx2 improves endothelial cell function
and reduces atherosclerotic lesions in the apolipoprotein E-deficient mouse model. Yin et al.
demonstrated that application of exogenous recombinant human Trx1l can be a promising novel
strategy for the attenuation of DMT2 cardiac complications (Yin et al., 2010). However, Trx2
transgenic mice have shown higher levels of total antioxidants, reduced oxidative stress and
increased nitric oxide levels when compared to the control (Zhang et al, 2007). But it still remains
unclear whether the Trx system is beneficial or harmful with respect to the pathogenesis and
progression of atherosclerosis.

Thioredoxin-interacting protein (TXNIP

TXNIP, a multifunctional protein, which is also titled as Vitamin D3 up-regulating
protein-1 or thioredoxin binding protein-2. It is a negative regulator of Trx1 function because it
directly interacts with the active center of Trx1, thereby inhibiting its reducing activity. In addition
to its inhibitory role, TXNIP plays important roles in lipid and glucose metabolism, inflammation,
cardiac function, cell proliferation and apoptosis (Chung et al., 2006). TXNIP expression is
ubiquitous and is induced by a variety of stresses, including UV light, y-rays, heat shock, and
H,0,, as well as glucose. TXNIP overexpression renders cells more susceptible to oxidative stress
and promotes apoptosis (Corbett, 2008). Furthermore, peroxisome proliferator-activated receptor
gamma (PPARy) activation stimulates apoptosis in human macrophages by altering the cellular
redox balance via regulation of TXNIP (Billiet et al., 2008). Under stress conditions, the
TRX1/TXNIP complex dissociates. Thus, free TRX1 reduces oxidized proteins and scavenges free
radicals. However, TXNIP binds to the cytosolic multiprotein complex NLRP3 (NACHT, LRR
and PYD domains-containing protein 3) inflammasome and changes its function from TRX1
repressor to NLRP3 activator. Upon stimulation, NLRP3 oligomerizes with the adaptor protein
ASC (apoptosis associated speck-like protein containing a caspase-recruitment domain), which in
turn activates caspase-1 and induces the cleavage and activation of the proinflammatory cytokine
IL-1B. Induction of the active form of IL-1B mediates B-cell dysfunction and apoptosis (Zhou et
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al., 2010). These evidences confirm the hypothesis that TXNIP is a key mediator of the DMT2
pathogenesis and links glucotoxicity with B-cells apoptosis.

Chronic hyperglycemia enhances the TXNIP expression, which inhibits Trx1 glucose
uptake through its arrestin domain independent of its binding to Trx1 protein. Recent studies have
also suggested that TXNIP expression is increased in skeletal muscle of human DMT?2 and
impaired glucose tolerance patients TXNIP aggravates hepatic glucose production and insulin
sensitivity in skeletal muscle and adipose tissue (Parikh et al., 2007), while insulin reduces TXNIP
expression (Chutkow et al., 2010). Considerable attention gained recently the role of TXNIP in the
induction and progression of microvascular complications in diabetes such as diabetic retinopathy
and nephropathy. TXNIP mRNA and protein are highly expressed in renal mesangial cells
(Hamada & Fukagawa, 2007), neurons and retinal cells (Perrone et al., 2010). The blockade of
TXNIP decreases oxidative stress and protects diabetic subjects from complications (Perrone et al.,
2010).

Posttranslational modifications (PTM) of Trx

PTMs are strategies routinely used by cells to expand their function, but can also reflect
the status quo of struggled cellular functions under stressed conditions They play critical roles in
cellular signaling, the impairment of which leads to many diseases (Cai et al., 2013). In the context
of oxidative stress the redox regulation through the reversible oxidation of protein cysteines as in
the case of glutathionylation, disulfide formation and S-nitrosylation have been regarded as protein
damage. However, these PTMs are now considered as regulatory mechanisms. In addition to the
two cysteine residues in the highly conserved active site sequence Cys32—Gly—Pro—Cys35
(CXXC), human Trxs contain 3 other, critical structural Cys residues, at positions -62, -69 and -73
(Niwa, 2007). They can undergo PTM, providing unique biological properties to Trx and
regulating its activity.

Glutathionylation of proteins has been considered as a reversible means of storing GSH
during oxidative stress and thus as a protective mechanism against irreversible protein thiol
oxidation. This PTM occurs under normal physiological conditions, suggesting that it is not thus a
characteristic modification during oxidative stress. Glutathionylation of Trx at Cys-73 reduces
significantly Trx activity during oxidative stress, but Trx has shown to possess some means of
degluthionylation and autoactivation (Niwa, 2007). Glutathionylation of Trx proves the existence
of a balanced redox network and a crosstalk between GSH and Trx system, that were earlier
considered to be clearly separate (Casagrande et al., 2002). Probably, the extent of this interaction
between the two systems under conditions of oxidative stress may be an indicator of redox status
of the cell.

Thiol-oxidation of Trx can affect not only Cys-32 and Cys- 35 in the active site, but also
two other structural cysteines (Cys-62 and Cys-69) outside the redox regulatory domain. The
oxidation of these two structural cysteines, involved in the maintenance of Trx tertiary structure,
results in inhibition of the reduction of the two active site cysteines by TrxR (Niwa, 2007). In
addition to this Trx has been reported to homodimerize via Cys-73 (Watson et al., 2003).
Therefore, it can be speculated that the reversible oxidation of the conserved structural cysteines in
Trx maybe a critical regulatory mechanism that can influence the accessibility of other proteins
(e.g. TrxR) to Trx thereby regulating the function of these proteins.

S-Nitrosylation is the covalent addition of a NO moiety onto a cysteine thiol. S-
nitrosylation of Trx at Cys-69 in endothelial cells increases the activity of Trx and also accounts
for its anti-apoptotic capacity (Gaston et al., 2003). Available evidences imply S-nitrosylation in
cardiovascular and neurological functions and impairments, which are one of the major
complications of DM. Interestingly, Trx system can act as a major S-nitrothiol-caspase-3
denitrosylating protein, because denitrosylation by Trx1 alone in the absence of TrxR1 has been
found ineffective (Mitchell & Marletta, 2005). The same authors documented that S-nitrosylation
occurred not on Cys-69 but rather on Cys-73 of Trx. Thus it can be suggested that both Cys-69 and
Cys-73 are required for S-nitrosylation and transferring NO to target proteins. S-nitrosylation of
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Trx seems to be a potential therapeutic target, inducing the endogenous protective mechanism
conferred by Trx. As a proof of the above statement, it was recently observed that the antioxidative
effect of HMG-CoA reductase inhibitors (statins) via activation of endothelial NO synthesis was
due to the S-nitrosylation of Trx (Haendeler et al., 2004).

The considerable evidence, presented in the current review, implies that the redox-

sensitive signaling complex Trx/TXNIP is a key component in the redox regulation and the
pathogenesis of DMT?2. Therefore, it should be more profoundly studied and considered as a target
for novel therapeutic approaches in diabetes mellitus and its complications.
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Abstract

Na/K-ATPase is a membrane-bound enzyme that generates an electrochemical gradient
critical to the regulation of cell volume, intracellular pH and Ca?*-levels in platelets. The
activity of the enzyme is regulated by phosphorylation of serine-16 in the al-subunit of
Na/K-pump: increased phospho-Ser-16, reduces pump activity. Wortmannin, caffeine,
quercetin (inhibitors of platelet aggregation) and ouabain (activator of platelets) inhibit
Na/K-ATPase activity and/or increase phosphorylation of Ser-16 in different cell types.
Lactoferrin is a natural anticoagulant that stimulates the activity of Na/K-pump in
erythrocytes. In the present study we examine the effect of lactoferrin, wortmannin, caffeine,
quercetin and ouabain on the degree of phosphorylation of Ser-16 in human platelets, using
cell-based ELISA. The results obtained indicate that lactoferrin itself, does not affect
phospho-Ser-16, while wortmannin, caffeine, quercetin and ouabain, applied alone and in
combination with lactoferrin, enhance Ser-16 phosphorylation in the al-subunit of Na/K-
ATPase.

Keywords: Phosphorylation, Ser-16, a1-subunit, Na/K-ATPase, Platelets

INTRODUCTION

Na/K-ATPase, also known as sodium pump, is a membrane-bound enzyme that uses the
energy from the hydrolysis of one molecule of ATP, to transports three Na* out in exchange for
two K™ that are taken in.

Structurally, the Na/K-ATPase is an oligomer that is composed of distinct molecular
forms of two major polypeptides, the a and £ subunits (Blanco, 2005). The a-subunit is a
membrane protein which repeatedly crosses the plasma membrane; it is also responsible for the
catalytic and transport properties of the enzyme and it contains binding sites for cations, ATP, and
the inhibitor, ouabain (Schwinger et al., 2003; Morth et al., 2009). The S-subunit is a polypeptide
that crosses the membrane once; it is essential for the normal activity of the enzyme and it
modulates the affinity of the sodium pump to Na* u K'-ions (Geering, 2001). At present, four
structural variants of the a (al, 02, @3 and a4) polypeptide (Lingrel et al., 2007) and three £ (51,
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f2 and f3) subunits (Geering, 2001) have been identified in mammals. A third protein, termed the
y-subunit, has also been identified (Tejral et al., 2017). Association of the a and § polypeptides in
different oligomers results in multiple isozymes of the Na/K-ATPase that have unique functional
properties and a tissue-specific pattern of expression (Blanco, 2005). The al and 1 isoforms
constitute the Na/K-ATPase isozyme that is expressed ubiquitously in tissues (Tokhtaeva et al.,
2012). Platelets have only pl-isoform of S subunit (Stengelin & Hoffman, 1997). The
electrochemical gradient the Na/K-ATPase generates is critical in maintaining cell volume,
intracellular pH and Ca**-levels in platelets. (Borin & Siffert, 1991; Aviv, 1992; Marx et al., 1992;
Rosskopf, 1999).

Although it is known that the sodium pump activity is regulated by the intracellular and
extracellular ionic composition, regulation can also occur through phosphorylation of the a subunit
by various kinases (Therien & Blostein, 2000). Féraille et al. (2000) discovered that there are
complex regulatory mechanisms that affect the activity of Na/K-ATPase after stimulation of
phorbol ester-sensitive protein kinase C (PKC) — incubation with 10”7 M phorbol 12,13-dibutyrate
for 15 min at 37°C, inhibits the activity of sodium pump in COS-7 cells, which is due to
phosphorylation of Serine-16 (Ser-16) in a1 subunit by the activated PKC. So far it has not been
investigated in human platelets whether the degree of phosphorylation of Ser-16 in the catalytic al
subunit of Na/K-ATPase is affected.

The purpose of the present study is to investigate the effects of lactoferrin, wortmannin,
caffeine, quercetin (platelet aggregation inhibitors) and ouabain (platelet activator) on the degree
of phosphorylation of Ser-16 in al-subunit of Na/K-pump in human platelets. It was studied
whether these modulators, with proven effects on coagulation, may influence the intracellular
signaling, mediated by the processes of phosphorylation in these cells.

MATERIALS AND METHODS
Isolation of platelets

Platelets were obtained from human blood of 10 healthy donors using sodium citrate.
Platelet-rich plasma was separated by centrifugation at 400 g for 10 min, followed by
centrifugation for 15 min at 1100 g to obtain platelets (Maneva et al., 1993). After being washed
three times with 1 mM EDTA/phosphate-buffered saline (PBS), pH 7.4, and once with PBS, pH
7.4, platelets were suspended in 50 mM PBS (Maneva et al., 1993) to a final concentration of 1.5 x
10° cells/probe. All the procedures described were carried out at room temperature.
Determination of Ser-16 phosphorylation

A cell-based colorimetric ELISA was used for in vitro determination of the phosphorylation
level of Ser-16 in Na/K-ATPase. The experiment was performed with “Phospho-ATP1A1 (Serl6)
Colorimetric Cell-Based ELISA Kit” (Aviva Systems Biology, USA). In accordance with the
protocol, two types of primary antibodies were used — the first type is specific for the a-subunit of
Na/K-ATPase phosphorylated at Ser-16 (Anti ATP1A1 P-Ser 16 — A) and the second type is
specific for the a-subunit of Na/K-ATPase (Anti ATP1A1 — B).

Following the protocol, first, we placed the isolated platelets (1.5 x 10° cells/well) in each
of the wells (Versteeg et al., 2000), and incubated the plate overnight at 37°C. Then, the platelets
were treated with modulators separately and in combination with lactoferrin for 30 min at 37°C
(Cesar et al., 2006). The agents were applied at the following concentrations: lactoferrin (25 nM),
wortmannin (50 nM), caffeine (20 mM), quercetin (1.5 uM), ouabain (0.5 mM), lactoferrin (25
nM) + wortmannin (50 nM), lactoferrin (25 nM) + caffeine (20 mM), lactoferrin (25 nM) +
quercetin (1.5 uM), lactoferrin (25 nM) + ouabain (0.5 mM). The untreated cells were regarded as
control, while the cells to which the modulators were administered were regarded as samples. Both
the samples and control were incubated under the same conditions. After incubation, the platelets
were washed twice with TBS and fixed with 8 % formaldehyde. Several washing steps and
addition of blocking buffer preceded the addition of primary antibodies (each of them in a single
well). Then, secondary antibodies conjugated with horseradish peroxidase were applied, and
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finally, the substrate for this enzyme. The absorbance was measured after the addition of stop
solution at 450 nm wavelength against blank.

The OD (optical density) values obtained for the phosphorylated target protein were
normalized using the OD values obtained for the non-phosphorylated target protein via the
proportion, OD4so (Anti-ATP1A1 P-Ser16 Antibody)/ODaso (Anti-ATP1A1 Antibody) — A/B.
Statistical analysis

Statistical analyses were performed using independent T-test. The results are expressed as
means =+ standard deviation. Values were considered statistically significant when the p-value was
less than 0.05. The effect of modulators is represented as percentages.

RESULTS

Table 1 shows the mean absorption values obtained by incubating with the two different
primary antibodies (A and B) after treating the platelets with the modulators, the proportions —
A/B and the level of significance (p) showing how statistically significant is the effect on the
phosphorylation of Ser-16 under the action of each one of the modulators. The mean absorption
values were obtained by ten-time repetitions (n=10).

Table 1. Phosphorylation of Ser-16 in a1 -subunit of Na/K-ATPase.

n= Antibodies | Anti ATP1A1 | Anti ATP1AI
P-Serl6-A |  -B P A/B
Modulators (Xopaso = SD) | (Xopaso £ SD)
Without an agent 0.146 £0.035 | 1.018£0.340 | <0.001 | 0.143
Lactoferrin (25 nM) 0.127+£0.037 | 0.896+0.371 | <0.001 | 0.142
Wortmannin (50 nM) | 0.134+0.030 | 0.849+£0.258 | <0.001 | 0.158
Caffeine (20 mM) 0.140+£0.036 | 0.893+£0.318 | <0.001 | 0.157
Quercetin (1.5 uM) 0.145+0.034 | 0.929+0.207 | <0.001 | 0.156
Ouabain (0.5 mM) 0.145+£0.030 | 0.886+0.178 | <0.001 | 0.164
Lactoferrin (25 nM) +
Wortmannin (50 nM) 0.145+£0.023 | 0.864+£0.179 | <0.001 | 0.168
Lactoferrin (25 nM) +
Caffeine (20 mM) 0.158+£0.037 | 0.843+£0.182 | <0.001 | 0.187
Lactoferrin (25 nM) +
Quercetin (1.5 uM) 0.155+0.016 | 0.861+0.038 | <0.001 | 0.180
Lactoferrin (25 nM) +
Ouabain (0.5 mM) 0.167+£0.022 | 0.848+0.172 | <0.001 | 0.197

Legend: Xopaso — mean absorption value obtained at 450 nm wavelength; SD — standard deviation;
p — level of significance; n — number of repetitions.

All the modulators used, alone and in combinations, at the concentrations administered,
influenced the phosphorylation of Ser-16 significantly (Table 1).

To find the effect of each of the modulators on phospho-Ser-16, according to the
manufacturer, the proportions in Table 1 (Anti ATP1A1 P-Ser 16/Anti ATP1A1 = A/B) for the
samples and for the control are juxtaposed with one another, for example, A/Bractoferrin (25
My A/Bwithout an agents A/Bwortmannin (50 nM)y/A/Bwithout an agent, €t¢. The values obtained show the level of
increase or decrease of phosphorylation in the samples, compared to the control. The values of
increase or decrease are presented in Figure 1 in percentages, taking 100 % to be the
phosphorylation of Ser-16 in the control — cells not treated with an agent.
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Wortmannin (50 nM), caffeine (20 mM), quercetin (1.5 pM) and ouabain (0.5 mM)
stimulate Ser-16 phosphorylation in a1-subunit of Na/K-ATPase from 9.09 % to 14.69 % (Figure
1A). Lactoferrin (25 nM) increases the stimulating effect of the four modulators, as administered
together with them it enhances additionally the phosphorylation of Ser-16 — from 17.48 % to 37.76
% (Figure 1B). However, lactoferrin itself did not affect phosphorylation of the serine residue
(Figure 1).
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DISCUSSION

Platelets are targets of Na/K-ATPase inhibitors — specific ouabain-binding sites have been
found on their surface (Bork & Mrsny, 1993). It is well-known that ouabain inhibits the Na-pump
in human erythrocytes and in T84 cells (Whittam et al., 1962; Ecay et al., 2000), as well as it
increased Ser-16 phosphorylation in a1-subunit of sodium pump in rat parotid acinar cells (Soltoff
et al., 2010). Our findings showed that ouabain elevates Ser-16 phosphorylation in a1-subunit of
Na/K-ATPase in human platelets by 14.69 % (Figure 1A), which suggests a reduced membrane
pump activity, and this coincides with the observation that it forms a complex with the al-subunit
in these cells (Blanco & Mercer, 1998).

Through in vitro experiments, Ogundajo et al. (2014) found that quercetin is an inhibitor
of the brain Na/K-ATPase in rats. A year later, Ogundajo and Imoru (2015) found, through in vitro
and in vivo experiments, that quercetin also inhibits the liver Na/K-ATPase in rats. These data
support our results according to which quercetin increases the level of phosphorylation of Ser-16
in human platelets by 9.09 % (Figure 1A), and this suggests a reduced activity of the membrane
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enzyme (Féraille et al., 2000). Probably, increased phosphorylation of Ser-16 in the a1-subunit of
the pump (Figure 1A) is one of the mechanisms through which quercetin inhibits the activity of
Na/K-ATPase.

Wortmannin inhibits Na/K-ATPase in human colonic cell line T84 (Ecay et al., 2000).
Our findings showed that wortmannin increases Ser-16 phosphorylation of Na-pump in human
platelets by 10.49 %, in comparison with the control (Figure 1A). This means that the modulator
used influence the phosphorylation of this key amino acid residue as well, and hence the Na/K-
ATPase activity, as according to the literature data, it is reduced (Féraille et al., 2000). Since
wortmannin is a specific inhibitor of phosphoinositide 3-kinase — PI3K (Yano et al., 1993), the
data from the study show that PI3K-dependent pathway is included in the control of Na/K-ATPase
(Figure 1A).

Caffeine is an inhibitor of phosphodiesterases (Feneck, 2007). It also inhibits Na/K-
ATPase activity by 62 % in rat pancreatic islets (Tung et al., 1990). In 2002, Lee et al. proved that
in kidney cells of caffeine-treated rats the expression of al and fl-subunits of Na/K-pump
decreases, as well as that of Na*/H"-exchanger 3 (NHE3), which in turns, leads to a decrease of the
catalytic activity of Na/K-ATPase, too. It has not been found any caffeine influence on the human
platelet sodium pump, as well as how this methylxanthine affects Ser-16 phosphorylation in the
al-subunit. Our findings showed that caffeine increases the level of Ser-16 phosphorylation by
9.79 %, in comparison with the control (Figure 1A), which means that the phosphodiesterase
inhibitor influences the phosphorylation of this key amino acid residue as well, and hence the
Na/K-ATPase activity, as it is reduced (Féraille et al., 2000). The results obtained show a probable
involvement of a cAMP-dependent pathway (Lev et al., 2007) and/or of caffeine-sensitive protein
kinases (Biovin et al., 1988).

Lactoferrin does not affect Ser-16 phosphorylation in human platelets, as it decreases by
only 0.7 % (Figure 1). However, lactoferrin increases the tyrosine phosphorylation of membrane
proteins (Kobayashi et al., 2005). In renal epithelial cells, it has found that al-subunit of Na/K-
ATPase may be phosphorylated on Tyrosine-537 by tyrosine kinases, and this phosphorylation is
necessary for initiating an intracellular signaling pathway (Doné at al., 2002). Lactoferrin activates
Na/K-ATPase in erythrocytes and this might be due to either its stimulating effect on NHE (Sun et
al., 1991) or to some changes in enzyme phosphorylation (Maneva et al., 2007). The presence of
lactoferrin receptors on the platelet membrane surface has been established (Maneva et al., 1993).
Lactoferrin-receptor interaction may cause conformational changes altering the accessibility to
enzymes phosphorylating Na-pump: protein kinase A (PKA) and PKC may phosphorylate a-
subunit in a certain conformation, depending on the cell type (Feschenko & Sweadner, 1994).

On the other hand, lactoferrin increases the stimulatory effects of wortmannin, caffeine,
quercetin and ouabain on Ser-16 phosphorylation (Figure 1B). This shows the involvement of
PI3K (wortmannin), cAMP-PKA-pathway (caffeine), changes in membrane redox state
(quercetin), changes in the level of phosphorylation of proteins (wortmannin, caffeine, quercetin
and ouabain) in the mechanisms of lactoferrin biological activity in platelets.

In our experiments, wortmannin, caffeine, quercetin and ouabain stimulate
phosphorylation of Ser-16 (Figure 1A). The increased phosphorylation of this amino acid residue
is related to the reduced activity of the Na/K-ATPase (Féraille et al., 2000). Some authors have
observed sodium pump endocytosis (Ecay et al., 2000; Khundmiri et al., 2004) that requires ERK-
dependent phosphorylation of Ser-16 in al-subunit of the membrane enzyme (Khundmiri et al.,
2004). According to Ecay et al. (2000), such endocytosis decreases the overall activity of the
Na/K-ATPase, but it does not reduce the total content of the enzyme in the cell, which means that
it does not interrupt the signal pathway that originates from the pump. In cardiac myocytes, the
binding of ouabain to Na/K-ATPase initiates a signalosome formation on the membrane, involving
a large number of molecules from which an intracellular signaling pathway that stimulates cell
growth begins (Xie & Cai, 2003). In a similar mechanism, wortmannin, caffeine and quercetin can
also initiate changes in cellular signaling in human platelets, which may affect the behavior of
these cells.
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This indicates that the agents used can be both modulators of platelet aggregation and of

intracellular signaling pathways in human platelets.
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Abstract

With regard to platelet concentrates, most products are called platelet-rich plasma (PRP).
This term is very general and incomplete, leading to a lot of confusion in the scientific
database. The terminology used to designate products derived from platelet-rich plasma
undergoes constant modification and adaptation due to the wide range of their
physicochemical characteristics. The most important factor in determining the different
types of platelet concentrates is to ensure the exact number of their cellular components.
Without their precise quantification, validation and comparison will remain an extremely
difficult task, which ultimately is most important for proper clinical application.

PRP can be prepared in a variety of different ways and also in many different forms, and
this variety reflects multidisciplinary application. These variations inevitably influence the
composition and potential efficacy of the biologically active material. The large variability
leads to a lack of consensus with regard to activation time of the PRP product or whether the
activation is generally needed. There are also divergent views on whether PRP is better to be
activated in vitro and placed in vivo or to allow local factors to induce (in vivo).

The aim of this study is to analyze the existing classifications of platelet-enriched
concentrates.

In order to achieve this goal a literary review of existing classifications for platelet-enriched
concentrates was made. The leukocyte content, amount of concentrated platelets, activation,
fibrin mesh were analyzed.

In conclusion, we can summarize that the more specific and less extensive the classification
for these products, the easier it would be to characterize and adapt to the desired clinical
application.

Key words: plasma concentrates, platelets, classifications

254



Bbeenenne

[Ipe3s mocnenHoTO necerwieTHe, OOOTaTeHHTE C TPOMOOIMTH KOHIEHTpAaTH ca HaTpyHaiu
MOBUIIEHO BHMMAaHWE M €A HAMEPWIM IIUPOKO NPHIOKEHHE B OPTONENMATa, CIOPTHATa
MEIUINHA, TePMAaTOJIOTHATa, HEBPOXUPYPTHS, JIMIEBO YENIOCTHA XUPYPTHs, KapIHOXUPYPTHA U
Ipyru obnacty. JlutepaTypaTa € M3IIBJIHEHA ¢ TSPMUHH ONUCBAIIY KOHICHTPHPAHU TPOMOOLUTHH
MPOMYKTH: aBTOJOXHO (HOPHMHOBO Jemmio, (HOPHHOB CHCHPEK, AaBTOJOKHA-KaIlaI[UTHpPaHA
IIa3Ma, Ia3Ma Oorara Ha TPOMOOLMTH M JIEBKOLMTHU, aBTOJIOKEH TPOMOOLMTEH KOHIIEHTPAT,
IJIa3MeH resi OoraT Ha TPOMOOLWMTH W JAPYTH, KaKTO M HEOOXOAMMOCTTa WMIIM HE OT TAXHOTO
IPEABAPUTEIIHO aKTHBHPAHE, CBBP3aHO C IIOCIEABAIOTO UM IPHIOKEHHE.

Tepmuna PRP moxe na Obne nedunnpan, kato odeMHa (pakuust OT KpbBHA IUa3Ma, KOSTO MMa
HapacTBaHEe Ha TPOMOOIMTHATA KOHLEHTPALHsl OT U3XOJHOTO CEpyMHO HMBO. KOHIEHTpalus oT
1407 640 knmerkw/ pl (cbe crammaptHOo oTkIoHeHHe oT 320,100) e mpemiokeHa na Obae
npeannara gepununms 3a PRP (Weibrich et al. 2002).

Juckycus

Penyna aBTOopm mpencTaBAT pamMKa Ha KiacH(UKAnWs U MPEIoIoKeHHEe 32 CTaHAapTU3NpaHe Ha
MHOTI000pa3feTo 0T TEepMUHH HAOJI0/1aBaHO B CETAIIHUTE MTPOYYBAHMS.

Hskolt aBropm kato Mishra u komextuB (2012) wracupumupar oborareHaTa ¢ TPOMOOLIUTH
IJ1a3Ma CIIope]l NPUCHCTBUETO WM JIMIICATa Ha JIEBKOIIUTH, M3MOJI3BAHETO HA AKTHBHUPAIL areHT
KpaifHaTa KOHIIEHTpanus Ha TPOMOOLIUTH, CIIOPE/ KOETO CE JEIAT Ha YETUPH THIA!

Tun 1 Bucoka neBkoLMTHA KOHIEHTpalus 0e3 aktuBupane leukocyte-platelet rich plasma L-PRP
solution;

Tun 2 BucoOKa JIeBKOIMTHA KOHIIeHTpanus ¢ aktuBupane L-PRP gel;

Tun 3 ¢ HUCKa WK JIMIICBAIA KOHIICHTPAIMs Ha JIEBKOLUTH 0e3 akTHBHpaHe pure-platelet rich
plasma P-PRP solution;

Tun 4 ¢ HUCKa WK JIMIICBAIA KOHIEHTpALys Ha JIeBKOLMTH ¢ aktuBupane P-PRP gel.

Bcudky Te3u npoayKTH ca Knacu(pUIMpaHu KaTo:A- nMalla TpPOMOOIIMTHA KOHIIEHTPALHS MET W
IoBeYe ITbTH HaJl M3XO0HOTO HUBO WM B- mMaria TpoMOOIMTHA KOHIIEHTPALMS 110 MaJKO OT HET
ITBTH OT U3X0HOTO HKBO.(Mishra A, et al. 2012)

Cnopen napyru aBtropu Everts m komektuB (2008) xmacupumupaHeTo Ha TPOMOOIMTHHTE
KOHIIEHTPATH c€ OCHOBABA Ha /IBa MPHHIINIIA!

| HEBB3MOXKHOCT 32 MOTy4aBaHe HA MPOAYKTH 0€3 IEBKOLUTH

2 HeoOXOAMMOCT OT aKTUBHPAHE Ha TPOMOOLUTH 3a IPOU3BEKAAHE Ha reJI000pa3HU IPOAYKTH 3a
BBTPEIIHO MM BHHIIHO NPUIOKEHHUE.

Te3u aBropu 00sICHSIBAT, Ye MHOTO OT oborarteHuTe Ha TpomOouuTH a3mu PRPs, BebiHOCT ca
ma3Mu, ooratu Ha neskoitH U TpomOoimTi (LPRPs). Criopen TX HalmuyueTo Ha JEBKOLMTH B
TE3W XUPYPrUUECKH aJIOBAHTU MOXeE Ja ObJar MHOro moisiesHo. [1o To3u HauuH Te BHBEKIAT
TEPMUHBT Oorata Ha TpoMOOUMTH M JeBkouuTH masma Platelet- and Leukocyte Rich Plasma (P-
LRP) Oceen TOBa, Te mOCOYBaT, ue jBeTe (OPMHU 3a aKTHBHPAHE HA MPOAYKTa (TEYHA
TPOMOOIMTHA CYCIIEH3MSI WM KeIeoOpa3eH ChCUPEK OT TPOMOOUMUTH U GUOPUH UMAT pa3IMyHU
XapaKTEePUCTHKU U Y€ KOHIEHTPATHTE aKTHBUPAHH C areHT, pa3kbcBall GpuOprHoreHa (TpoMOMH,
Batpokcobun) Tps6Ba a ce mocovaT B JEHCTBUTEIHOCT KaTO TPOMOOLMTHO-JIEBKOLIMTHY T'€IOBE
Platelet Leukocyte Gel (PLG). CnenoBarenHo ¢ HOHATHETO TPOMOOLMTEH W JICBKOIUTEH Tell
(PLG)e mpemmoxkeHo nma ce o003HA4YaBa BCEKH MPOAYKT MONYyYEH OT TPOMOOIUTH, KOETO
MIpeAToara ICTHHHOCTTa Ha BhBexnane Ha 1 u 2.(Everts PAM, et al. 2008)

Cnopen xnmacudpunupaneTo Ha Anitua u konekTuB (1999) oT BakHO 3HAa4YCHHUE €, Y€ HE BCHUKH
oboraTteHd ¢ TPOMOOLNTH IUIA3MEHN KOHIIEHTPATU ChABPKAT JIEBKOLUTH, C KOUTO T€ JIOK/IA/IBaT,
ye MOXe Ja ce MpeIu3BHKBA NMPOMH(IAMATOPHH e(eKTH, NMOpagd HAIMYUETO Ha NPOTeasu M
kucenuHHH xuaponasu. Ot apyra crpaHa, PRP cbabprkanym JeBKOIUTH ca KIacH(UIUPaHU KaTo
L-PRP: T03u akpoHMM U3IJIEKAA OYEBUIHO IO-JOTMYEH U IO-leceH 3a dyereHe or P-LRP. Te
npemiarat tepmuHa PRGF platelet rich growth factors -mmazma Gorata Ha pacTexHHu (akTopu
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OCHOBaBallKM C€ Ha MpPUHIMIA, Y€ BCEKH TPOMOOLMTEH KOHLEHTPAT Clie]l aKTHBHpAHE IIe
0cB00OIM pacTexHH (PAKTOPH, KOMTO ca (pyHJaMEHTATHUTE B JieueOHaTa Kackana (Anitua E, et al.
2009).

Jpyr Haunn 3a knacudukaiupane Ha Ehrenfestet u konektus (2014) nenu mpoxyKTUTE CIIOpEN
JIBa KJIIOYOBHM ITapaMeThbpa: OTHOBO HAIMYME HA KJICTHYHM KOMIIOHEHTH, IJIaBHO JIEBKOLUTH U
(ubpuHOBaTta apxuTekTypa. ToBa paszaensHe M03BoJsiBa J1a ce ehMHUPAT YETUPHU OCHOBHHU TPYITH
npoxyktu (Ehrenfest, et al. 2014).

1. Pure Platelet-Rich Plasma (P-PRP) umu Leukocyte Poor Platelet-Rich Plasma -npogykrure ca
MIPUTOTBEHN 0€3 JIEBKOLIMTH M HUCKA IUIBTHOCT Ha (PMOPHHOBATA MpEXa CIIe/l aKTHBALHSL.

2. Leukocyte-and Platelet-Rich Plasma (L-PRP)-mpoxykTuTe ce mpUTOTBAT C JICBKOIUTH U HHUCKA
IUTBTHOCT Ha (pHOPHUHOBATA MpPEXXKa CIIE AaKTHBAIIUS.

3. Pure Platelet-Rich Fibrin (P-PRF) unn Leukocyte Poor Platelet-Rich Fibrin—npurotsst ce 6e3
JIEBKOIIMTH U C BUCOKA IUIBTHOCT Ha (pMOpHHOBATA MpEXKa.

4. Leukocyte-and Platelet-Rich Fibrin (L-PRF) - nmpoayktute ce momy4aBar C JIEBKOLMTH H C
BUCOKa IUIBTHOCT Ha ¢ubpunoBarta mpexa. (Ehrenfest DM, et al. 2010).

Cnopen PAW wiacudukanusra (Platelets, Activation, White cells) ma DeLong, PRP ce ocHoBaBa
Ha 3 KoMIoHeHTa: 1. abcoMoTHUS OOl Ha TPOMOOIIUTHTE, 2. HAYNHA, [T0 KOMTO 1€ ce aKTHBUPAT
TPOMOOIMTHTE U 3. HAJIMYMETO WM OTCHCTBHETO Ha Oennt KpbBHU KieTku. (DeLong et al. 2012)

1. Criopent TpOMOOIIMTHOTO ChABPKAHKE MTPOIYKTUTE OMBAT C:

-HUCKa KOHIEHTpalys Ha TPOMOOLMTH IIO-MAJIKO OT lX, CIpsAMO H3XOAHOTO HWBO. TakuBa
TPOMOOIIMTHY TpenapaTH MOXE J1a He OCBIIECTBSIBAT yCIeleH KieTbueH ortroop. (Haynesworth
SE et al. 2002).

-cpelHa KOHIIEHTpAIHs, ¢ YBeIHICHIE Ha Opos Ha TPOMOOIMTH MOBEYe OT 1X M IMO-MajJKo OT 4X
mm npuomusurenHo g0 750,000 tpombonutn/pl (DeLong et al. 2012). B ycmoBus in vivo u in
vitro, mpoyuBanus Ha Anitua u Sanchez, KakTo U Ha TEXHHU KOJICTH MMOKa3BaT e(eKTUBHOCT Ha PRP
¢ TpoMOoIMTHA KoHIeHTparust 2x 1 3x(Anitua E et al. 2008, Sanchez M et al. 2007)

-BHCOKa KOHIICHTPAIHS OT 4X 10 6X HaJ n3XoaHoTo HHB0>750,000 mo 1,800,000 TpomOOIiTH/ 1l
-CBpbX KOHIEHTpalus @oBe4e OT 6X yBeduueHwe HajJ u3xoaHoro Huso >1,800,000
TpombormTH/pl

2. AKTHMBMpaHETO Ha TPOMOOLMTHTE CIIOPEX Ta3W KIacHU(HKAIMA ce OCHUIECTBSIBA UPE3:
€K30TC€HHH ¥ CHIOTCHHN aKTHBATOPH

3. ObmoTto chabpkaHue Ha Oenmn KPBBHH KICTKH ce HIeHTH(UIMpa KaTo(A) HAJ W3XOTHHTE
croiinoctu Wi (b) mox unu paBuu Ha usxoanure croiHoctu. (DeLong et al. 2012)

Magalon ¥ chTpyAHHIM IpelaraT KIaCH(UKAILMA, KOATO PA3IIMpsBAa XapaKTEpUCTHKHTE Ha
umkektupanata PRP-DEPA kiacudukanus (Dose of injected platelets, Efficiency of production,
Purity of the PRP, Activation of the PRP)-noBeuero knacuduxanum ca 6a3upaHu OCHOBHO BBPXY
KOHIIEHTPAIIMUTE Ha TPOMOOLIUTUTE M JIEBKOLIUTUTE, KOETO MPEJCTABISIBA HENOCTATHK, Thil KaTO
HE CE OTYMTAT OLIE HAKOJIKO OCHOBHH (haKTOpa: KOJMYECTBOTO HA NPHUIOTBEHUs KPacH MPOJYKT,
NPUCHCTBUETO HA YEPBEHHM KPBBHU KIETKM B CYOCTaHIMATa M €()EKTUBHOCTTA HA IPOJYKTa.
ABropuTe Ha 0a3zara Ha 3aJbJ00OYEH PETPOCIEKTHUBEH AaHAIM3 110 JIUTEpaTypHH JIaHHH,
kracupuimpar 20 pasnuyHM MeTonu 3a m3roTBsiHe Ha PRP, momydeHn upe3 aBromMaTrudHU
TBPTOBCKM CHCTEMH, 3a KOWTO WMa xapakrepuctuku. (Magalon J, et al. 2016). DEPA
KTacu(UKanusITa ce OCHOBAaBA HA YETHUPH Pa3IMYHM KOMIIOHEHTAa: 1 mo3ara Ha MH)KEKTHPAHHTE
TpoMOOIHTH, 2. €()eKTHBHOCTTAa HA MPOM3BOJICTBOTO, 3. YACTOTATa HA MOJIydeHaTa oOoraTeHa Ha
TpoMOoIMTH MnasMa M 4. mpoleca Ha akTUBHpaHe. M3umcisgBaHETO Ha TE3W MapaMeTpu e
BB3MOKHO CaMO aKO C€ M3BBPIIBAT IBIHH KIEThYHH NPEOPOsIBaHMS, KAKTO 32 [s1aTa KPbB Taka U
32 TPOMOOLIMTHHMAT IIJIa3MEH KOHIIEHTPAT.

Ot HanpaBeHust 0030p Ha Kiacu(HUKALMUTE CUUTAME, Y€ BCSAKA €IHA OT TSIX MMa CBOS PUHOC B
00eIMHSABaHETO U OTAU(EPUHIIMPAHETO Ha IIa3MeHuTe NpoAyKTH. L{smoTo ToBa pasnoobpasue Ha
nokaszarenu, npu 1no6uB Ha PRP u ocBoOokmaBane Ha pacTexHd (HakToOpu, BOAU JIO
HEOOXOAMMOCTTa OT M3TOTBSIHETO Ha eIuHHAa 000O0IeHa Kiacu(HUKalMOHHA CHCTeMa 3a
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pa3IMYHUTE TPOMOOLMTHN MPOAYKTH, KOATO Aa ObjAe yHHGWIMpaHa U CBBP3aHA C KIMHUYHOTO
HPUIIOKEHHE.

3akJjiouenne

3a1b1004YeHUAT JTUTEpATypeH 0030p IMOKa3Ba CHINECTBYBAHETO HA 3HAYUTCIHH OHOJIOTHIHU
pa3Uuusl TPH H3TOTBSIHETO HA OOOTATCHUTE TPOMOOIMTHU KOHIICHTPATH, KOETO OOSCHsBA
IIMpOKaTa W TPOTHBOPEYMBA BapHAOWIIHOCT MO OTHOIICHHE KIMHUYHOTO TNPHIOKCHHE U
tepareBTHYHUS edekT Ha PRP. Kimacupummpanero Ha Te3W OHONOTHMYHH MTPOAYKTH € OT
CBLIECTBEHO 3HAUCHHE 32 ONPEACISIHE Ha UHIUKAIIMUTE B KIIMHUYHATA IPAKTUKA.
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CbABPKAHUE

1. [IpoMeHH B KHCJIOPOIHATA KOHCYMALHsi HA MbKKH H KEHCKH ILTbXOBE MOMJIOKEHH Ha
KOMOMHHPAHA BUCOKOIMNIIHA-BHCOKOBBIVIEXUIPATHA IHETA U CYyOMAKCHMAJIHA TPEHHPOBKA
- [Tersp Xpucues, Karepuna ['eopruesa, [lenka Anremosa 4

2. Ioxka3aTejin HA aepOOHMA KaNAUMTET NMPHU €JIUTHH ChCTe3aTeJH MO IUIyBaHe U aepodHa
THMHACTHKA B KHOIIECKAa Bb3pacT - Ilenka AnrenoBa, VBan JlamsiHoB, Anbena lBaHoBa,
Ilersp Xpucues, Huxona I'eoprues, Hukonait bosxues 8

3. YoBeKbT KaTO PUCKOB ()aKTOP 32 HABOJAHEHHs 10 Mope4yneTo HA peka Mapuna - Pymsna
EtoBa, Poctucnas Kocragunos, Jlecucnasa Togoposa 12

4. HoBM mpeau3BUKATEJICTBA B 00y4eHHETO MO MeJWIHHA HA OeJCTBEHHTE CHTYAUHH -
Poctuciaas Kocragnuos 16

5. Tepopuctuynara ataka B Cankt IleTepOypr — u3BegeHuTe MEIMIIMHCKH NMOYKH - Enena
Brakanosa, Poctucnas Kocraaunos, Mapus I'eopruesa 20

6. Ynpapienne Ha KOHQUIMKTH B 3ApaBHATa opranmsanusa - bopsHa JleBrepoBa, Enena
Hparosa, Teonopa {umuesa, [lecucnaBa bakosa 24

7. IBa kauHu4HU cay4dasi Ha kouHexkuuu Clostridium Difficile/ Salmonella u Clostridium
Difficile/Rota Virus - Ilersp Bacunes, Mapusna CtoitueBa 28

8. Ko:kHa CEeH3MTHBHOCT KbM JIOKAJTHH JENUTMEHTAHTH — Pe3yJTaTH OT eIHOTOAMIIHHU
eNMKyTaHHH TecTyBaHmsl - JJonka bpembaposa, [{BeTana Abaxnesa 32

9. Acnupauus Ha KPbB U CTOMAIIHO Ch/IbPKUMO B 0eJiuTe Ipo0oBe NPU IbTHO— TPAHCIIOPTHO
NMpou3IIecTBHe- KINHUYeH ciaydaii - MBan LlpraueB, Munena ['ynmunan, Csemno3ap Cracos,
T'eopru NBanos, bopucnasa Teodmiosa 36

10. [lmarHocTHYHA CTOHWHOCT HAa YJITPa3BYKOBaTa KOMIIPeCHOHHa eJjacTtorpadus npu
NMALUEHTH ¢ XPOHMYHU BUPYCHM XenaTuTH - Jlanuen JloiikoB, Branumup AnnoHos 39

11. Ananu3 1 onenka Ha I / D nmosmmopdu3ma Ha reHa 3a aHTMOTEH3HH KOHBEPTHPAIINS
ensum (17Q 23.3 ) B pasBuTHeTO Ha AMaldeTHa HedpoONaTHs NPH NMANUEHTH ChC 3aXapeH
AuadeT TMI 2 M Bb3MOKHOCTTA 32 U3MO0JI3BAHETO MYy KaTO paHeH Mapkep - {umuTsp Huxonos,
T'eopru Huxonos 47

12. HenHBa3uMBHA OLlEHKAa HAa (PYHKIMOHAJHHMTE U CTPYKTYPHHM CBHIOBM NMPOMEHU NPH
NMAalMEeHTH ChC 3axapeH quader Tun2 u quaderna Hepponatus upe3 DOPPLER exorpadcko
u3cieaBaHe Ha 0bOpeuHuTe apTepuu - Jumutsp Huxonos, ['eopru Hukonos 51

13. PesunyajiHa BHCOYMHA HA JIaTepajHaTa MaKCcHia, u3MepeHa ¢ 3-D KoHycHoO-Tb4YeBa
KOMIIOTHPHA ToMorpadus - E. boxxuxosa, H. YV3ynos, T. Kutosa 54

14. lloBumIaBaHe KAYeCTBOTO HA MPAKTHYECKOTO 00y4yeHHe HA MEIUIMHCKUTE CeCTPpH —
cbBpeMeHHU npuopurtetu (0030p) - Cuexana [parymesa, Ilenka IlernemkoBa, [lecucnasa
Bbakosa 59

15. Ye0-0a3upana uH(OPMANMOHHA CHCTeMa 32 OLEHKA HA KA4YeCTBOTO Ha o0y4deHHe B
MeIUIUHCKU yHuBepcuTeT - IlioBauB — ankeTHo npoyusaHe - Kpuctuna Kumosa, Honka
Maresa, [lecucnaba bakosa, Tans Kutosa 63
16. OcHoBHu ¢akTopu 32 npodecuoHaseH U300pP HA CTYIEeHTHUTEe MEJUIUHCKU CECTPU B
MeanUHHCKH YHuBepcuTeT — [LinoBamBs - Mopnanka [{okosa, Tans TaneBa, Aurennna Kupkosa-
bornanosa 67
17. IlpodmiakTuKa HAa HMHTPAONEPATHUBHUTE YCJOKHEHHMS] OT €HJOBACKYJAPHHUS eTall
B A0PTOH-JIMAYHHUS CerMeHT NPH XUOPHIHU ONepaluu B ChAOBaTa XHpyprusi - borommia
Yemmemxnena, 3anpuH Brke 72

18. Onpenesisine Ha Bb3MOKHOCTHTE 32 H3BbPILIBAaHe HA XUOPHU/IHHU ONlepallMy MPH NALUEeHTH
Tasc C u D B chaoBaTa xupyprus - boromuna Yenvmempkresa, 3anpu Brxes 77
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19. AHTPONOMPTHYHHM M KJIMHHUKO-XUMHYHHM XapPaKTePHUCTHKH NMPH MJIAJeKU € BHCOKO-
HOPMAJIHO apTepuHaJiHO HaJjsiraHe - Mapuana banenosa, FOnus Huxomosa, Taust [lenesa,
Hounxa Maresa, Iletsp Hukonos, Mapus banenosa 84

20. YarpasBykoBa enacrorpadus npH OneHKATa Ha 4depHoapoOHata ¢ulpo3a - [lanuen
HoiikoB, Biiagumup AHIOHOB 88

21. Bb3/ieiicTBHE HA OLBETUTEIUTE ChAbPKAIIM Ce B HAKOU HANIMTKU BbPXY MPOMSIHATA B
BeTa HAa MeKUTe pedazupaniu marepuasu - Miman Xpuctos, Crosia SukoB, Ctedan 3nares,
Ceerniua Anexcanapos, Atanac Kones 95

22. IlpoyuBaHe Ha Koja0opanuaTa Me:kAy 3bOOTeXHMIUTE W JIEKAPUTE MO JICHTAJIHA
MeIMIHHA IPU U300pa Ha MaTepHaJl U MeToA 3a peda3anus - nuan Xpucros, Tans boxxkosa,
Ho6pomupa Ilonosa, Jlro6omup I'pozes, Beprunus Bopucosa 100

23. AKYCTMYHO-IEepLeNTHBHA OLEHKA Ha BJUSHUETO HAa 3bOHUTE MPOTE3U BbPXY
apTHKYJAIUATA HA 3ByKOBeTe B apadckus e3uK - Mamken XycenH 104

24. Martypanus Ha opaJjieH 6uoduiam, chpopmupan B In Vivo yciioBusI BbPXY HOBBPXHOCTTA
Ha komno3unnoHed marepuan Filtek Z250. cem uscaensane - Kocragun I'eoprues, MBan
OuUIImnoB 109

25. AHKETHO NpPOy4YBAaHe OTHOCHO NPHYHMHHTE 32 NMOCTABAHE HA OpaJieH NMUBbPCHUHI CPej
yyenunu - Huxona CramenoB, Pama KasakoBa, Hams bubosa, Huxomait Hukomos, L[Betan
IIBeTanoB 115

26. AHKeTHO NMpoy4YBaHe OTHOCHO MH(OPMHPAHOCTTA HA YYEHULIMTE 32 YCJ0KHEHUATA OT
nocTraBsiHe Ha opaJjieH nmubpcuHr - Hukoma Cramenos, Pagka Kazakosa, [IBetan I[Beranos,
Mapus Myraduuesa, Visan Haukos 119

27. AHKeTHO NMpPOy4YBaHe HA XMTHEHHHTE NMOPSAAKH B CTYIHSTa 32 NOCTABSIHE HA OpaJieH
nubpcuHr - Hukona CramenoB, Hans bubosa, Crunsina KpwereBa, Hukonait Hukonos, Pana
KazakoBa 123

28. AHKeTHO MPOy4YBaHe cpeJ MNUbPCUCTHTE OTHOCHO MeTUIIMHCKHUTE ACNeKTH Ha IeiiHOCTTa
uMm - Hukona Cramenos, Enka [TonoBa, ['eopru Tomos, [seTan IIBetanos, Paaka Kazakosa 127

29. OpajHu Je3Ud - JHATHOCTUYHA e(eKTUBHOCT MPU KJIACHYECKHUS METOI W CHCTeMHTe
Velscope u Visilite Plus - Huxonait Huxosnos, Enka [Torosa, ['eopru Tomos, Hukona Cramenos 132

30. PasnpocrpaHeHMe W CTPYKTYPHO pasnpejejleHHe Ha JMIAaBUYHHTE JIE3HH CpeN
nauMeHTHTe HAa OTIeJl OpajHa maroJorus 3a nepuoaa 2013-2016 roa. - Hukonait Huxonos,
Enka I[Tomosa, I'eopru Tomos, Huxona CrameHOB 143

31. 3nayeHneTo Ha (GYHKIHOHAJIHOTO O0(hopMsIHE HA MHAMBHAYAJHATA JbKULA NPH LeJH
NpoTe3u - aHKeTHO npoyuBaHe - J[. Illonosa, T. boxkona, /I. CnasueB, M. Xpucro3ona, .
Xpucros 154
32. VASA VASORUM - XHCTOXMMHYHA XAPAKTePHUCTHKA M KJINHUYHO 3HAYCHHE B

MeJUIMHCKATA W CTOMATOJIOTMYHATA mpakTuka - Enena Artanacosa, 'eprana Kacnakosa,
Wmmana Crosaosa, Hanms IlenkoBa 158

33. MHoKecTBeHH OTOHTOTeHHU HECHHAPOMHH KePaTOKHCTH- JOKJIA/I HA KIMHUYEH cIy4qai
- Tans Coupxona, [lets [Teyanoa, ['anuna ['aBa3oa, Enena Iopsizosa, Jlumutsp [ocnoguHoB
162

34. 3navyeHue HA OKJIY3UATA cje]l MPOTETUYHO JieueHue — aHKeTHO npoyuBane - T. boxkona,

M. llomoga, /1. Cnapues, A. [lomies, Ct. SlakoB, C. CtedanoBa 167
35. BugoBe apTUKYJIaTOPH B JeHTAJIHATA npaKkTuKa - [I. CnaBues, T. boxkkosa, /I. I1lonoga, A.
Homes, C. CaBToBa 171

36. UzciaeqBaHe Ha Bb3MOKHOCTTA 32 H3pa00TBaHe HA KOHCTPYKIMH OT NOJIMeTepeTepPKeTOH

(PEEK) cpea Jexkapute mo JeHTajHa meauuuHa - JKusko I'eoprues, Anrenuna Biaxosa,

CeerniuH Anexcanapos, CTunsH XpUCTOB 175
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37. CbrBpeMeHHH ACNeKTH HA KOHTPOJIa HAMoCcToNepaTuBHaTa 00JIKa, Ype3 U3IMO0JI3BaHe HA
FMRI 3a oruntaHe Ha epeKTUBHOCTTA HA HANIPABEHATA AHAJTeTUYHA HHTEPBEHUMS - TaHs
Coupkosa, Jlessn Heiiuen 180

38. Z*Sample - anuiukanus 3a U34UCIsIBAHE HA He00XonMMMsI OPOii eTMHUIIY HA Ha0/II00eHne
- Credan 3nares, Bukrop Xamkuraes, Panren Togopos, Cuinena JIpymena 185

39. [IpoMenu Ha TeMIepPaTypaTa U Koe()UIIMEHTA HA MONTbIIAHe HA EHEPTUsTA 10 BpeMe Ha
Jia3epHo 00, IbYBaHEe HA THTAHOBH MMILJIAHTH - CDaBHUTEJIeH aHau3 - MiBan Haukos, [Tnamen
3aropues, Mapus [lenueBa, Crenna Xpucrona, [eopru Tomos, Hukona CrameHoOB 192

40. MeTtox 3a u3pa0oTBaHe HAa ONMTHHM TeJa 32 TeCTBAHE CHJIA HA BPB3KaTa MEKAY
JadopaTropeH KOMIO3UT U HeGJATOPOHA CIVIAB MOCPEACTBOM CHJIU Ha cpsi3BaHe - CBETIIMH
Anexcanapos, JXKusko I'eoprues, Mnuan Xpuctos, Banepus Anexcanaposa 199

41. PoasitTa Ha XUMHYHHSI CBCTaB, CHILTBPHTE, CcpeacTBaTa 3a Jae3uHpexkuus u
NMOJIMMePH3alHOHHHUS NMpolec BbPXy NMPOMEHHTe B TBbPAOCTTAa HA MEKHTe pedasupaiiu
MaTtepuaaun — o03op - Mmman Xpucros, [Hobpomupa Ilomosa, Credan 3mareB, boxana
Uyuayncka 203

42. MeTtoau 3a u3ciaeBaHe U (paKTOPH OKA3BAIM BJIMSIHHE BbPXY NIPOMEHHTE B IBETA Ha
MekHuTe pedasupamu Marepuayuu - Mnuan Xpucros, [lusa Cnasues, Tana boxkosa, Buxrop
XaJpKuraen 207

43. CpeaHa cTOHHOCT HA HUBATa HA MYJNHATa KPbBHA mepdy3usi HA TOPHH KAHHUHU
H3MepeHUu ype3 Ja3zep gomiep ¢uioymerpus - Becena Credanona, Pycu Aprupos, Koncrantun
Tpudonos, Kenn PaitueBa, Bacunena Cramosa, Aranac Kones, Cetnoszap Bogernaapos, Hermka
Mangoposa, Caexana [lanosa, CtossH Bnagumupon 211

44. Posist Ha papmManeBTa B MEHM’KMbHTA Ha JuadeTa npu OpemeHHu - Paguana CraiiHoBa,
CranucnaB l'eoprues, Enuna IletkoBa, Bacun Mamxapos, CranucnaBa HMBanoBa, Kamun

HBanos 215
45. XpaHuTeJHH A00aBKHU, U3MOJI3BAHM B CHOPTA - MOJ3H M puckoBa - Enuna Ilerkona,
Cranucnas ['eoprues, Panmana CraitHoBa, Ctanuciasa lBanosa, Kanua 1BanoB 220
46. MapKeTHHIOB AaHAaJIU3 HA JIeKApPCTBeHH TMNPOAYKTH, MOBJIUSBAINM PEHUH-
aHruoTeH3uHoBara cucrema - Jlanuena I'pexoBa, Kanmna AnnpeeBcka, Bacun Mamkapos,
Munen lumutpos, Banentuna Iletkosa 225

47. Onpenelisine HA ONTHMAJIHA XJIP CTOMHOCT HA JIaBAHAYJI0BO MACJI0 — Ba’KeH MapaMeThbp
npu pa3padoTBaHeTo Ha (papmaneBTHYHM eMyJicuu - Maptuna CaBoBa, Beponuka Xpucrosa,
Bucepa [Munnuesa 229

48. Mukpokancy/jdpaHe Ha eTePUYHU Macjia — MOJI3H M TNpeIu3BUKaTeJcTBa (0030p) -
Becenuna CrostnoBa, Pocunia JlukonakoBa, bucepa [Twimyaena 233

49. Characterization of Powdered Flax Seeds Mucilage - Yana Georgieva, Bissera Pilicheva,
Plamen Katsarov, Todor Naydenov, Margarita Kassarova 237

50. TuopeaoKCHH, THOPEIOKCUH - B3auMoJelcTBal 0eJThbK U MOCTTPAHCIALUMOHHUTE UM
Moaupukanuu npu 3axapen auader tunm 2 - Teogopa CrankoBa, Pexman Anu baur, ['nnka
JlenueBa, Ana MaHeBa 241

51. Moaysampane gochopunupanero Ha Cep-16 B al-cydenununara na Na/K-ar®a3a npu
qyoBelKH TpoMooruTH - Kpacumup bosinoB, Ana Manesa 247

52. Anann3upaHe CbIIECTBYBAIH KJIACH(UKANHNHA HA 000raTeHH ¢ TPOMOOLMTH IIa3MeHHU
konuenTparu (PRP) - Hukonera MBanosa, Crosin Banos, 'anuna fxeBa, Llonka umurposa,
Jo6pu MBanoB 254
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