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COMPARATIVE ANALYSIS OF SONOGRAPHIC AND COMPUTER-TOMOGRAPHIC EXAMINATIONS OF THE
STRUCTURE OF THE HEPATOBILIARY SYSTEM IN HEALTHY INDIVIDUALS OF MATURE AGE

Zubko L. Ju., Masna Z. Z.

Abstract. Modern radiation examination methods allow to visualize structural features in tissues and organs dur-
ing lifetime, which is widely used in the clinic. Screening tests allow you to detect pathological changes in the early
stages, which opens up opportunities for treating diseases that do not yet have clinical manifestations. The most com-
mon and safe is the ultrasound examination of the abdominal organs, which absorb ultrasound waves well. Computer
tomography is assigned the role of the standard, due to the higher detail, the possibility of obtaining a large number
of projections to identify the site of the pathological focus. For examination of the liver, gallbladder and extra hepatic
bile ducts, both methods are used. The analysis of sonograms and computer tomograms made it possible to com-
pare the possibilities and informative ness of these methods in the study of hepatobiliary system structures and to
investigate their individual characteristics in healthy individuals of mature age. At examination of 136 adults using ul-
trasound apparatus RadmirUltimaPU-38, in 77 people (56%) pathological changes in the studied structures that could
be treated as a disease were not detected: 48% of them were men (37 people), and 52% are women (40 people). CT
scan was used to examine 37 adults by the Siemens Somatom Emotion 16, an examination of the abdominal organs
for diseases not associated with pathology of the hepatobiliary system or screening test. In 20 people, which is 54%
of the total number of subjects, no pathologies of GBS were detected. Both methods allow us to estimate the size of
the gall bladder, the thickness of its walls, the width of the common bile duct, morphological features of the structure.
However, functional impairments (stagnation of bile) are visualized on ultrasound sonograms, and in the analysis of
computer tomograms — the form, length, width of extra hepatic bile ducts and the corners of their incidence, thanks to
the 3-D image. Among the subjects we examined, the mature age, without clinical manifestations of diseases on the
part of the hepatobiliary system (GBS), the length and width of the gall bladder were determined with the help of the
ultrasound scan. At that, in men after 36 years, the length of the gall bladder increases in comparison with the width
and the frequency of morphological changes increases (overhangs), and in women with age, the indexes of both the
width and length of the gall bladder increases and the bile stasis is more often observed. The same changes were
found in the analysis of computer tomograms. At the same time, in all clinically healthy subjects, both male and fe-
male, the thickness of the wall of the gall bladder does not exceed 3 mm. The width of the common bile ductis 6-8 mm
in 88,3% of the examined people of both sexes. Among patients selected by randomization method, the frequency
of morphological changes in healthy subjects with no complaints from the hepatobiliary system was 18.1% (of which
10.3% were men and 7.8% women). CT examination of the organs of the GBS allows measurements of the angle of
incidence of the bladder duct in the total bile duct, which allows us to understand some of the functional features of
the activity of the biliary system in people of adulthood without clinical manifestations of diseases of the central ner-
vous system. The study of this indicator has shown that in females under the age of 36 years, the bladder duct enters
the common bile duct at dull or sharp angles from 37.44 °t0128.48 °, after 36 years of age — from 15.42°t0113.2°. In
people of a male under the age of 36 years the angle of inclination may also be dull or sharp from 34.52 °to 101.14 °,
after 36 years — from 22.62 ° to 109.02 °. Reproduction of 3-D image in CT examinations of the hepatobiliary system,
in addition to the possibility of detecting biliary edema and bile stagnation, allowed to differentiate the variants of the
form of the gallbladder of the subjects being examined — pear-shaped, spindle-shaped, rectangular and boomerang-
shaped, which occur at different rates in people of different sex and age and can affect the functional capacity of the
surveyed structures.
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[aHa poboTa € pparmeHtom HOP kadenpu ctoma-
Tonorii Ne 1 [OHeubkOoro HaLlioHa/lbHOro MeauyHOro
yHiBepcuTeTy «OnTumisauis cydacHux nigxonis o oia-

BcTyn. 3HayHWIA nporpec y po3BUTKY CTOMATOMO-
riyHOro maTtepiano3HaBCTBA, L0, K BiAOMO, CNOCTEpI-
raeTbCsl OCTaHHIMU OECATUNITTAMU, AO3BONSE MOBHOIO
MIpOIO BILHOBUTWN LNICHICTb PPOHTaNbHUX Ta Bi4HUX

FHOCTWKMW, NIKyBaHHSA Ta peabiniTauii nauieHTiB 3 3axBO-
PIOBAHHSIMUM OPraHiB NMOPOXHWHW poTa Ta LENENHO-IN-
ueBoi obnacTi», Ne nepxxaBHoi peecTtpadii 0116U004055.

3y0iB 3 ypaxyBaHHSAM YCix aHaTOMO-(dYHKLiOHaNbHUX Ta
ecTeTu4HMX xapakrepucTuk [1,2,3]. na Takmx BigHOB-
JIEHb Y TENEPILLHIN Yac iCHYe LWMpPoKunii BUGIp BiOHOBIO-
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BaJIbHUX MaTtepianis, cepen gakux, y TOMy YUCJli, KOMMNO-
3ULiHI MaTepiany CBITNIOBOro TBEPAiHHSA. HanyacTiwe
3aCTOCOBYIOTb HAHOHAMNOBHEHI (GOTOKOMMO3ULLNHI Ma-
Tepianu, sIki, 3aBAsSKM CBOEMY YAOCKOHaNEHOMY Ccknaay,
MaloTb HMU3KY 6e3nepeyHnx nepesar, 30Kpema, 3HauHy
MeXaHi4yHy MiLHICTb, CTINKICTb 4O CTUPaHHS, NEBHY Nnac-
TUYHICTb, WO A2E MOXMBICTb TPUBANNM Yac MOAENtoBa-
TV BignoBsigHy gopmy 3y6iB, Towo. [Jo Toro X, Taki Ma-
Tepianu BiANOBIJAOTb BUCOKMM E€CTETUYHMM BUMOram
LLLOO0 KOJIbOPY, NPO30POCTIi Ta IHLWNX ONTUYHUX IKOCTEMN,
BOHW TakoXx Aobpe nonipyloTbcs Ta O0Bro 36epiranTb
6nnck. OgHak, y TOM Xe 4ac, HaHOMDOTOKOMMO3WLLINHI
MaTepiann He No36aBneHi NeEBHUX BaA, WO NPUTAMaHHI
yCiM 6€3 BUHATKY KOMMO3uTaMm, [0 cknany sknx Bkove-
Hi XiMiYHi 3’eQHaHHsa opraHivyHoi cknagosoi TEGDMA Ta
Bis-GMA, a came, 06’eMHa ycagka, ka € HacniaKom no-
niMepisauiiHoi Hanpyry, Wo BUHUKAE Nif, 4ac TBEPAiHHSA
marepiany, Ta BiACYTHICTb MOBHOI KOHBEPCIi NOABINHNX
3B’A3KkiB MOHOMepiB [3,5]. Ons 3HWXEHHS HeraTMBHO-
ro BMAMBY UMX YAHHWKIB CEPEL, iHWKX ByB 3anponoHo-
BaHWN METOZ, CBIT/IOBOI nofiMepusadiji, SKnin oTpumas
Ha3By «M’AKMIA CTapT». CyTHICTb LIbOr0 MeToAy Nonarae
Yy OMPOMIHEHHI (POTOKOMMO3ULINHOrO Marepiany CBiT-
JIOBMM MOTOKOM CTOMATOJIONYHOro ¢oTtononimepusa-
Topa 3 6yab-gKMM OKEPENOM CBiT/ia 3 NOCTynoBUM abo
Pi3K1UM 36iNbLLIEHHSAM IHTEHCUBHOCTI CBITIOBOrO MOTOKY
[3]. LLle ogHMM nigxoOoM € 3acTOCyBaHHS O CTBO-
peHHs1 6a3uncy Bennkoro 3a 06’eMOM BigHOBEHHS dO-
TOKOMMO3ULINHUX MaTepianiB HM3bKOi B’A3KOCTi, TOOTO
Tak 3BaHUX PiAKOTEKY4MX POTOKOMMO3UTIB, AKi MaloTb
ONTUMAlbHUI MOAY/Mb MPYXXHOCTI Ta 3HWXEHY ycanky
[5]. MepcnekTVBHOO Yy LBOMY MaHi Ta He 40 KiHudA [0-
CNiOXXEHO 30a€ETbCS BiAHOBAOBAbHA TEXHONOrIA, Bia-
MOBIAHO [0 AKOi, aire3nBHa CUCTeMa, IKOK BKPUBAKOTb
LEHTVH Ha OHi Ta CTiIHKax Kapio3HOT NOPOXHUHU BigHOB-
NOBaHOro 3yba, Ta nepLunii wap GoTOKOMMO3ULLINHOIO
marepiany, SKMin BHOCUTLCS Ha OHO LET MOPOXHUHN Ta,
BnacHe, 3abe3ne4vyye MilHICTb 3’€dHaHHA 3 OEeHTUHOM,
nignaraloTb OAHOYACHIM CBITNOBINM Mnofimepusadji 3a
pPaxyHOK CBIT/IOBOIFO MOTOKa CTOMATOJIOMNYHOro ¢oTo-
nonimepidatopa. Ane ¢i3nKo-MexaHivyHi BAACTUBOCTI,
AKMX HabyBae HOTOKOMMO3ULHWIA MaTepian y BUnaaky
BUKOPUCTAHHSA Takoi TEXHONOTIi, Ha BIAMIHY Bif, BNacTu-
BOCTEN PiAKOTEKYYMX (POTOKOMIMO3UTIB, MOBHOIO MipOI0
HEe OOCNIoKEHi, TOYHO Tak, SK i KMiHIYHI HACNIOKM LbOro
nigxon4y, i MOXJIMBOCTI 3aCTOCYBAHHS MOrO Y PI3HUX K-
HIYHMX CUTYyaUisax.

MeTa po6oTu. MeToto Haluoi poboTn Oyno nadbopa-
TOPHE OO0CHIAKEHHA MIKPOTBEPAOCTI HAHOMOTOKOMIMO-
31LINHOro MaTepiasny 3a yMOBU Pi3HUX NigXOL4iB A0 CBiT-
NI0BOI NoniMepuaalii Lpboro Mmatepiany Ta 3aCTOCYyBaHHS
aare3vBHOI CUCTEMM.

006’ekT i mMeTOoaM OocnimXeHHda. BuBYyeHHA Mi-
KPOTBEPOOCTI  HAHO(POTOKOMMO3MLIAHOIO  MaTepiany
Filtek Ultimate, 3M ESPE, konbopy A2, nposBogunu Ha 40
3paskax yepes 1 roamHy nicng onpPOMiHEHHS CBITSIOBUM
NMOTOKOM CBiTNnogiogHoro doTtonoJsimepusartopa. Jlabo-
paTopHi 3pa3ky OOCNiAKYBaHOrO mMarepiana y Burnsagi
umninapis giameTtpom 4,0 mm, Brucotor 3,0 MM, BUro-
TOBNSINV 32 LLOMOMOIrOI0 PO3HIMHOT popmu. ONpoMiHEH-
HS 3pa3kiB MPOBOAMAM CBITSIOBMM NMOTOKOM CBIiTNOAi0A-

Horo ¢oTononimepusaropa 3 iHTeHcmeHicTio 1500 mBT1/
CM? 4yepes3 LenynoigHy matpuuio. 3anexHo Bid yMOB
CBIT/IOBOI0 BM/IMBY Ta HAasABHOCTi ab0 BiZICYTHOCTi 3aCTO-
CYBaHH$ are3nBHOI CUCTEMM 3pa3km HAHODOTOKOMIMO-
3ULINHOro Marepiany po3noainan Ha YHOTUPW FPYNK Mo
10 3paa3kiB: 3pas3ku | rpynun nonimepunaysanu CBITIOBUM
MOTOKOM CBiTNIOAi0gHOro doTtononimepnsaropa 3 3a-
3HAYEHOI0 IHTEHCUBHICTIO CBITSIOBOrO MOTOKY Y PEXUMI
«M’aKOro ctapTty» npotarom 20 cekyHa,; 3pasku Il rpynu
nonimMepmnaysanu 3a AOMOMOro TOro X caMoro CBiT/o-
niogHoro ¢doTtononiMmepuaaTtopa 3 BUCOKOK NOYaTKOBOO
iHTEHCMBHICTIO CBIT/IOBOrO MOTOKY TakoX npoTtarom 20
cekyH,; npu BurotosneHHi 3paskis Il Ta IV rpyn Ha oHO
PO3HIMHOI GOPMK CNOYATKY HAHOCUAN LWap aare3vBHOI
cuctemun n’atoro nokoniHHa Adper Single Bond 2, 3M
ESPE, a notim dopmyBanu 3pasku 3 HAHOPOTOKOMMO-
3ULINHOro MaTepiany Ta ONPOMIHIOBaAM CBIT/IOBUM MO-
TOKOM CBIiT/I04ji0gHOro doTononimepmsaropa, Bigmno-
BiHO, 32 «M’KMM CTapTOM» Ta BUCOKOi iHTEHCUBHOCTI
B 060x Bunagkax npotsarom 20 cekyHa. MoTim 3pasku
marepiany wnidysanu i nonipysann oig BUAAIEHHA 3
iX MOBEPXHI LWapy, iHFOGOBaHOro KMCHEM, | BUBYanIM Mno-
Ka3HWKN MIKPOTBEPAOCTi 3paskiB LOC/iAKYBAHOIO Ma-
Tepiany 3a 4ONOMOrow npunagy — MikpoTBeEpAOMeTpa
MMT-3, wWo cknagaeTbes 3 Mikpockona 3i 30iNbLLIEHHSAM
480x, anMasHoi nipamigku 3 BaHTAXKHUM MEXaHi3MOM i
npegMeTHUM CTOAMKOM. MpuHUMn gji npunagy 3acHo-
BaHWN Ha TUCKY asiMa3Hoi Nipamigkn Ha SOCNIAXYBaHNA
Marepian nig NeBHUM HABAHTAXEHHSAM i BUMIPI NiHIN-
HOi BENMYMHW AiaroHani oTpMmaHoro Binoutky [4,6,7].
Yucno TBepaocTi (H) BU3HavYanu, sk 4acTky Big, po3nogi-
Ny HaBaHTaXeHHs1 P (B Krc) Ha GiyHy NOBEPXHIO BigOUTKY
C (B MM?) B MpUNYLLEHHI, LLIO KYTW BigOOPaXeHHs! Biano-
BigaloTb KyTam nipamigkm, 3a GopMysioto:
H=1854P/C2,

ne H — uncno TBepaocTi B Krc/mMm?;

P — HaBaHTaXeHHA B T;

C - piaroHanb BigOUTKY B MM.

3pas3ok poaMillyBann Ha NMPeaMeTHUn CTONUK Mi-
Kpockona. CrnocTepiraoym 4yepes okynsap npunagy go-
cnigKyBaHWUin 3pa3ok, 0bupanu Micue Ha oro NoBepxHi
ONs oTpUMaHHs BiaoduTtky. MNnaBHO NOBEPHYBLUM NpeS-
METHMIN CTONINK NPOTN FOANHHUKOBOI CTPINIKK 0 YNopy,
3aKpinaBanmM Moro reMHTOM, BCTAHOBMBLUM MOKA3HUK
HaBaHTaxeHHs 20 r, MOBINbHMM MOBOPOTOM PYKOSITKU
onyckanu nipamigky B LOCNiAXYBaHUMA maTepian Ha 5
CeKyH[, 419 OTPUMAaHHS BigOUTKy, NiCns 4oro noBeptanu
PY4Ky B MOo4aTKOBE NOI0XKEHHS. [MOTiM nig, oKynsapom Mi-
Kpockona 3Haxoaunn BigodpaxeHHs nipamiaku, poounu
BUMIp AiaroHani BiondbuTky Ha BUMiptoBasibHOMY 6apabaHi
OoKynsap-MikpomMeTpa. BumiptoBaHHSA NpoBOAVAM B 5 TOY-
Kax 3pasKy Ha NoBepxHi, sika Byna HanbAMXKYOLo A0 AXe-
pena CBiTna, Ta Ha MOBEPXHIi, NPOTUAEXHIN i1, a TAaKOX Ha
KOXHilh 3 MOBEPXOHb, Ky OTPUMYBaIN Npu LWlidyBaHHI
3paskiB 40 HeoOXiaHOT A1 BUBYEHHS IMMOMHU, 30KpeMa,
Ha mnbuHi 1,0 MM Ta 2,0 MM. MeToam BUMIpIOBaHHS Mi-
KpoTBepaocTi pernameHToBaHi AECT 9450-76.

Pe3ynbTaTtn JOCRigXEeHHs Ta iX 06roBopeHHs. Y
pe3ynbrati NPoOBEeAEeHOro OOCiIOKEeHHST BCTaHOBMEHO,
L0 Ha HarbMXYin 40 CBITNOBOAA CBITNOAIOAHOrO POTO-
nonimepmnsaropa NoBepxHi 3pas3KkiB HAHOPOTOKOMMNO3U-
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uinHoro martepiany | rpynn MikpoTBepAiCcTb LOPiBHIOBaNa
71,63+1,21 krc/mm2. Lleli nokasHMK Ta NOKa3HMK MiKPO-
TBepaocTi 3paskis Il rpynu, skuii cknae 72,12+1,17 krc/
MM?2, BUSIBUINCS HANHXXYMMW CePeS, iHLLIKX, SKi oTpuMa-
Ny XOA4j JOCNIAKEHHS L€l NOBEPXHI 3pa3kiB HOTUPLOX
rpyn. Mix coboto aBa 3a3HayeHi MOKasHWMKU Po3pi3-
HAMCs He BiporigHo (p>0,05). Came y umx rpynax ons
TBEPAiIHHA MaTepiany 3aCTOCOBYBaIN CBITIOBMI NOTIK Y
pexumi «M’akuii ctapT». Tak camo He BiporigHo (p>0,05)
PO3PI3HANNCS MiX COOO0I0, a TaKOX 3 HAaBEAEHNUMU BULLIE
3HAYEeHHAMMN, NOKAa3HMKN MIKPOTBEPLOCTI 3paskis Il Ta IV
rpyn, gki cknaganu, BignosigHo, 72,89+0,94 krc/mm? Ta
73,25%1,34 krc/mm2. Ins TBEpAiHHS 3paskiB maTepiany
LMX rpyn BUKOPUCTOBYBaASIN CBITSIOBUIM MOTIK BUCOKOI iH-
TEHCUBHOCTI.

Taka > TeHaeHujis 6yna BUsiBNieHa Mif, Yac BUBYEHHSI
MIKPOTBEPAOCTI HAHOPOTOKOMMO3ULIMHOMO MaTepiany
Ha rmubuHi 1,0 MM, 3okpema, nokasHuku 3paskis | Ta lll
rpyn maixe He BigpisHanucs i cknanm 70,15%1,14 krc/
Mm? Ta 70,62+1,29 krc/mm? (p>0,05), nokasHukn 3pas-
kiB Il Ta IV rpyn Takox 6ynun oyxe 6am3bkumu i JOPIBHIO-
Banu, BignosigHo, 71,34%+1,10 krc/mm? Ta 71,07+1,23
krc/mm? (p>0,05). Cnig 3a3Ha4YNTH, WO YCi Lii MOKA3HWKK
He BiporigHo (p>0,05) BigpisHanucs Big, Takux, WO Oynuv
BU3HA4eHi Ha HalMBGVXXYIl [0 o)kepena CBiT/I0BOro NoTo-
Ky MOBEPXHi 3pa3kiB Matepiany.

Ha rmmbuHi 2,0 MM NOKa3HMKN MiKpOTBEPAOCTi Ma-
Tepiany 3paskis ycix rpyn, kpim lll, BigpisHanmucs oamH
Bif, iHWOro He BiporigHo (p>0,05), BOHM OopiBHIOBaNU,
BiAMOBIAHO OO0 Hymepauii rpyn, 67,34+1,27 krc/mwm?,
69,18+0,88 krc/mm?Ta 68,43+1,18 krc/mm?. LLLo cTocy-
eTbcs 3paskiB lll rpynu, To B HUX Byna HaHWXYa Ha Ui
mMunbuHi MikpoTBepaicTb — 66,05+1,12 krc/mMm?, uei no-
Kag3HuK BiporigHo (p<0,05) Bigpi3HABCS Bifg, HANBULLLOIO
MoKasHu1Ka MikpoTBepaOCTiI 3pa3kis Il rpynu.

BiporigHa pisHuus Mixk nokasHvkamu Gyna BusiBne-
Ha nig, Yac AOCNIOKEHHS MIKPOTBEPOOCTI HAa MOBEPXHI
3pa3kiB, fika Oyna HanbinbL BigoaneHowo Bif, okepena

cBiTna. HariHxyoto BoHa 6yna wono 3paskis marepiany
Il rpynn — 46,36+0,97 krc/mm? (p<0,05), nepen, Buro-
TOBJIEHHAM LMX 3pa3kiB Ha AHO GOpPMM HAHOCUAW aare-
31BHY CUCTEMY Ta NOniMepudyBany MaTepian y pexummi
«M’'aKuiA cTapT». Jani 3a 30iNbLUEHHSIM MALLOB MOKa3HUK
3paskiB IV rpynu, skuii ckna 52,78+1,03 krc/mMm? (Mix
cobol0 [Ba HaBefeHi MOKa3HUKM BiAPISHANMCSA BipO-
rigHo, p<0,05). Y 3paskax IV rpynu Takox nonepenHeo
3aCTOCOBYBa/M aAre3vBHy CUCTEMY, ane CBIT/IOBUM
BMAMB OGyB BMCOKOI iHTEHCUBHOCTI. BiporigHo HaiBuwa
MikpoTBepaicTb (p<0,05) BcTaHoBneHa y 3paskax | Ta
Il rpyn, BoHW, BignoBsigHo, cknanu 60,27+1,23 krc/mMm?
Ta 62,54%1,12 krc/mMm?, ona TBEPOiHHA MaTepiany umx
3paskiB 6yB BMKOPMCTaHMIA CBIT/IOBUIA NOTIK CBITIO4ion-
Horo ¢goTtononimepusaTopa y pPexuMmi «M’sikuii ctapT»
Ta BUCOKOI IHTEHCUBHOCTI, @ NMpu BUrOTOBJIEHHI 3Pa3kKiB
MaTepiany He 3aCTOCOBYBaun aaresnsHy cuctemy. Mix
Cc06010 MOKA3HVKM MIKPOTBEPAOCTI 3paskiB LMX rpyn Bia-
pi3Hsanncsa He BiporigHo (p>0,05).

BUCHOBKW. TaknMm YMHOM, NpOBeaeHe nabopaTopHe
[OCNIOKEHHS nokasano, Lo BipOrigHO HaHMXX4Ya Mikpo-
TBepAiCTb Oyna Ha Halbinbll BigoaneHin Big oxepena
CBITNIOBOro NMOTOKY MOBEPXHi 3paskiB HAHODOTOKOMMO-
3ULIMHOro Matepiany, nepen BUrOTOBIEHHAM Ta MNoNi-
Mepu3auielo IKUX Ha AHO PO3HIMHOI GOPMU HAHOCUAN
aZire3vBHy CUCTEMY, MPUYOMY i Y pasi 3aCTOCYBaHHS pe-
XUMY «M’SIKOrO CTapTy», i y BUNAAKy BUKOPUCTAHHS CBIT-
JIOBOr0 NMOTOKY BMCOKOi iIHTEHCUBHOCTI.

MepcnekTBM nopanblNX AochigXeHb. [1po-
BefeHi nabopaTopHi OOCHiIOKEeHHs MatoTb OyTM Mpo-
[OBXEHI 3 TOYKN 30PY BUBYEHHS IHLWINX Pi3nKO-Mexa-
HIYHUX XapakTepuCTUK, AKi Bi4irpaTe NPOBIAHY POJb Y
3abe3neyeHHi JOBrOCTPOKOBOCTI Ta (YHKLIOHaSIbHOCTI
BiAHOBNEHb 3y6iB, a iX pe3ynbTaTii CTBOPIOIOTL NEBHE
NIAFPYHTS 019 BUBYEHHS MOXJIMBOCTI 3aCTOCYBAHHSA BU-
3HAYEHMX YOOCKOHANEHUX MIOXOAIB Y KAiHIYHUX yMOBaX.
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AOCNIOXEHHA MIKPOTBEPAOCTI HAHOdJOTOKOMﬂOSVILl,IVIHOFO MATEPIANTY 3A PIBHUX YMOB
TBEPAIHHA

Ypoop O. A., Beky3apoga X. I.
Pesiome. Yy cTaTTi HaBeeHi

pesynbratn

nabopaTtopHOro  AOCHIAXKEHHS MiKpOTBEPOOCTI

HaHOMOTOKOMMNO3ULiINHOro MaTepiany, 40 3paskiB SKOro 6ynM onNPOMiIHEHI CBITNIOBUM MOTOKOM CBITNOAiO4HOMO
doTononimepmaaropa BUCOKOT IHTEHCUBHOCTI Ta Y PEXUMI «M’IKOro CTapTy» B YMOBaXx BiCYTHOCTi abo HasiBHOCTI
HEeNoniMepmn3oBaHoi aare3nBHOI CUCTEMUM Ha AHI PO3HIMHOI GOpMU ONS BUFOTOBMEHHS 3paskiB. [MoKa3HWMKM
MiKpOTBEpPA0CTi MaTepiany Ha HanGMXKYIl 40 AXepena CBiTna noBepxHi Ta Ha rMrduHi 1,0 MM ycix 3pa3kiB BiporigaHo
He BigpisHanuca. Ha npoTunexHin go gxepena CeiTna NoBepxHi 3paskiB BipOrigHO HANHMXYOIO MIKPOTBEPLICTb
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METOAM | METOAUKU

Oyna 3a HasiBHOCTI aAre3nBHOi CUCTEMM 3 MOJIIMEpPU3aLLiEld MaTepiany 3a «M’akUM CTapTOM», HAMBULLIOW — 6e3
a[re3nBHOI CUCTEMU 3 NOJTIMEPU3ALLIEIO CBIT/IOM BUCOKOI iIHTEHCUBHOCTI.
Kniouogi cnoBa: HAaHODOTOKOMMOIULIMHUIA MaTepian, aare3nBHa cuctemMa, noslimepu3aadis, MiKpoOTBEPAICTb.

UCCNEOQOBAHUE MUKPOTBEPOOCTU HAHODOTOKOMMNO3ULIMOHHOIO MATEPUAJIA B PA3JINY-
HbIX YCNOBUAX TBEPOEHU4A

Ypop A. A., Bekysaposa K. U.

Pesiome. B ctaTbe npuBeaeHsbl pesynstathl 1abopaTtopHOro nccnefoBaHns MMKPOTBEPAOCTU HAHODOTOKOM-
no3uumMoHHOro Matepunana, 40 o6pa3sLoB KOTOPOro 6binn 06yYeHbl CBETOBLIM MOTOKOM CBETOAMOAHOrO (hoTo-
noJsinMmepusaTopa BbICOKOM MHTEHCMBHOCTU U B PEXUME «MATKOro ctapta» B YC/I0BUSX OTCYTCTBUS UIN HANNYUS
HEenoNMMepr30BaHHOM aare3nBHOM CUCTEMbI HA [HE Pa3beMHON GpOopPMbl A1 N3roToBneHns obpasuos. MNokasa-
TenM MMKPOTBEPLOCTU MaTepuana Ha 6nvxaniuen K UCTOYHUKY CBeTa MOBEPXHOCTU U Ha rmybuHe 1,0 mm Bcex 06-
pPasL0B AOCTOBEPHO HE OTNINYANUCL. Ha NPOTMBOMONOXHOW MCTOYHMKY CBETA MOBEPXHOCTM 06PA3LL0B JOCTOBEPHO
CaMoW HN3KOM MUKPOTBEPAOCTL Oblfia NPU HANNYUN aare3anBHOW CUCTEMbI C MONIMMEPU3aLIMen MaTepumana «Msr-
KM CTapTOM», CaMOW BbICOKOM — 6e3 aare3nBHOM CUCTEMbI C NOIMMepU3aL et CBETOM BbICOKON MHTEHCUBHOCTMU.

KnioueBble cnosa: HAHODOTOKOMMNO3NLMOHHBIN MaTepuan, aare3mBHas cMCcTema, nonMmMmepusaums, MUKpo-
TBEPAOCTb.

STUDY OF NANOPHOTOCOMPOSITE MATERIAL MICROHARDNESS UNDER VARIOUS HARDENING
CONDITIONS

Udod O. A., Bekuzarova Kh. I.

Abstract. Considering all anatomical, functional and aesthetic characteristics, the nanofilled photocomposite
materials, which have a number of undeniable advantages are commonly used while performing teeth restoration.
Although, the certain disadvantages of mentioned materials can be observed, namely, volumetric shrinkage and
incomplete conversion of double bonds of monomers. To reduce the negative effect of these factors, the light-
polymerization method of photocomposites called “soft start” is used, as well as the application of low viscosity
photocomposites, so-called fluid-flow for basic restoring, with the optimal elastic modulus, reduced shrinkage, but
little mechanical strength. The restoration technology is also promising, when the adhesive system is applied to the
dentin of the prepared cavity, and the first layer of the photocomposite material on its bottom is polymerized by the
luminous flux simultaneously. But the physical and mechanical properties of the material according to such technol-
ogy have not been fully investigated.

The aim of research was the experimental investigation of the nanophotocomposite material microhardness ap-
plying various approaches to light-induced polymerization of this material and adhesive system application.

Object and methods of research. The microhardness of Filtek Ultimate, 3M ESPE, color A2 was studied on 40
samples in the form of cylinders 4.0 mm in diameter, 3.0 mm high, after 1 hour exposure to luminous flux of LED
photopolymerizer with the intensity of 1500 mW/cm?. All samples were divided into four groups of 10 samples:
samples of | and Il groups were polymerized by luminous flux in the “soft start” mode and constant high intensity,
correspondingly. Before lll and IV groups sample manufacturing, the adhesive system was applied to the bottom
of the split-type mould, samples were formed using material and polymerized by luminous flux, correspondingly, in
the indicated modes. Microhardness was studied applying PMT-3 device at 5 points of each sample on the surface
nearest to the luminous flux, then on the opposite surface, and also at a depth of 1.0 and 2.0 mm.

Results of research and their discussion. The microhardness parameters of the sample surface of all groups
closer to the photopolymerizer were almost the same (p> 0.05), according to the group order they amounted
to 71.63 = 1.21 kgf/mm?, 72.89 + 0.94 kgf/mm?, 72.12 = 1.17 kgf/mm? and 73.25 % 1.34 kgf/mm?. The indices
were also not significantly different at a depth of 1.0 mm (p>0.05). The significant difference at a depth of 2.0 mm
(p<0.05) was observed only between the Il group microhardness parameters (69.18 + 0.88 kgf/mm?) and Ill group
(66.05 £ 1.12 kgf/mm?). The material microhardness of the Il group samples was 46.36 * 0.97 kgf/mm?2 on the sur-
face most remote from the light source (p<0.05). The IV group samples index was 52.78 + 1.03 kgf/mm? and also it
was significantly different from all the others (p<0.05). Probably, the highest microhardness (p<0.05) was observed
in the samples of | and Il groups, which amounted to 60.27 + 1.23 kgf/mm? and 62.54 * 1.12 kgf/mm?, correspond-
ingly (the indices differed insignificantly p>0.05 in terms of | and Il groups).

Conclusion. The experimental research determined that the lowest microhardness was detected in the most
remote from the luminous flux surface of the nanophotocomposite material samples, when adhesive system was
applied to the bottom of the split-type mould before manufacturing and polymerization, even in case of “soft start”
mode as well as luminous flux of high intensity application.

Prospects for further research. The further experimental research should include the study of other physical
and mechanical characteristics, which provide the durability and functionality of teeth restoration, and basis for
possible implementation of certain improved approaches to clinical settings.

Keywords: nanophotocomposite material, adhesive system, polymerization, microhardness.
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