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The purpose of this work was to determine the efiédouble-layer bases in removable dentures @gtiusive part on
the microcirculatory state of the denture foundatiwea vessels compared to the effect of dentuaele rof ordinary base resin.
To achieve this purpose, 20 patients with postratiaic defects of the maxillary bone were examined @rthopedically treated.
The method of laser Doppler flowmetry was usedttiolys the characteristics of blood circulation. Tdeneralized analysis of
microcirculatory parameters showed the absencegsitive effect on the hemodynamic characterisfitseomicrovasculature in
the denture foundation area tissues in the manufacf removable structures with double-layer baségch is a major factor in
preventing the development of functional and stradtchanges that occur both from pressure andeaitly through neuroreflex
mechanisms.

Key words: microcirculation of vessels, double-layer bastspovable denture, occlusive part, mucous membvbiie
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From the numerous literature data [3, 8], it isiobg that even the most modern non-removable
dentures will not be able to replace removable wtestfor a long time. However, they can injure dent
foundation area tissues due to the inevitable pressn the mucous membrane. Analyzing the fachats t
affect the duration of removable dentures operatimal noting their cumulative nature, we can diage
discrepancy of the five-year period of their apgiicn with the period of clinical well-being. Rec¢estudies
show that repeated and subsequent orthopedic eeatmith newly made removable dentures application,
change the hemodynamic characteristics of the defdwndation area tissues [4, 9, 10]. These change
can negatively affect the prognosis of effectivectioning of the denture. Due to this, double-ldyases
of removable dentures become increasingly useds Huhnique is especially useful in such complex
clinical cases as the maxillary bone defects, whighcombined with the maxilla and maxillary sirsjse
when it is necessary to make a removable dentuteami occlusive part. According to M.A. Rebrova th
leading role in the functional and structural chesmigevelopment in the denture foundation areadsssu
belongs to vascular disorders that occur both jpoessure and indirectly through neuroreflex mearani
[2, 8, 11].

Currently, a method of computer registration ofiktagy blood flow in the mucous membrane of
the denture foundation area with the preservatioimagments of video in the database is developed i
dentistry. The high resolution of the obtained wideagments allows not only to see the state of
microvessels, but also to calculate the lineanaidmetric rates of capillary blood circulation bgnals:
arterial, venous and transitional [6, 7].

The purposeof this work was to determine the effect of doulalger bases in removable dentures
with occlusive part on the microcirculatory stafettie denture foundation area vessels comparekleto t
effect of dentures made of ordinary base resin.

Materials and methods. The study was performed on the basis of the Departnof
Prosthetic Dentistry of the University Dental CerdeKharkiv National Medical University.

Deontological aspects are resolved within the fraork of the current legislation of Ukraine, the
Law of Ukraine "On Medicinal Products", 1996, Af{.8, 12, Principles diCH GCP (2008), Order of the
Ministry of Health of Ukraine No. 690 dated 23.0302 "On approval of the Rules for performing cladic
trials and examination of clinical trial materiasd the Standard Regulations on the Ethics Comomissi
as amended; Declaration of Helsinki of the Worlddidal Association. The study was performed with
minimal psychological losses on the part of pateRatients were fully informed about the purpasg a
methods of the study, the potential benefits askkrias well as possible discomfort during diaggiasd
treatment. All ethical requirements are met in agance with maintaining the confidentiality of
information obtained during the study. The work wassidered and approved by the Commission on
Bioethics of KhNMU of the Ministry of Health of Uaime.

20 patients, aged 39 to 56 years, with post-traigndafects of the maxillary bone were examined
and orthopedically treated. They were divided itgroups: | — control group (=10, 8 men, 2 women),
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patients, whose removable dentures were made witlugive part of the ordinary base resin; Il — main
group (n=10, 6 men, 4 women) patients, whose retilewdentures were made with occlusive part and
two-layer bases.

The method of laser Doppler flowmetry (LDF) usingnaltifunctional laser diagnostic complex
"LAKK-02" was used to study the characteristicdbtfod circulation. The measurement was performed
before dental prosthetics and at different timésrahe imposition of removable dentures: 1 dayahth
and 6 months. Operation of the "LAKK-02" complexsyaerformed in the "LDF+spectrophotometry”
mode. Before starting the study, the signal waibekd according to the manufacturer's instrustion

Capillary blood circulation indices were measunea@ istate of complete physical and mental rest
in a room with a temperature of 20-22 °C. During Eroppler imaging, the patient was in a sittingifms,
the head was fixed on the headrest. Records weferped in the area of the muco-gingival junctidn a
the level of the interdental gingiva from the viestar surface. The duration of each measuremegerhn
from 30 to 60 seconds. Each indicator in the subjes determined three times in the same exammatio
area, taking into account biometric and chronoroetniaracteristics, and considering their averagigeva

The study evaluated the following characteristiysthe method of laser Doppler flowmetry (LDF)
— the microvascular flow index (MFI) according beetfollowing formula:

MFI = C x Nrbc x Vav., where:

C — coefficient of proportionality (constant),

Nrbc. — the number of red blood cells in the volumhé&ssue probing,

Vav. — the average speed of red blood cells.

The MFI parameter determines the dynamic charatienf blood microcirculation — the change
in blood flow per unit of time in the studied volerof tissue of about 1 mhin relative blood perfusion
units (BPU). LDF signal has a constant and timeswgr components associated with the tone of
microvessels.

The database formation based on the results obraizeéd controlled trials was carried out in
Microsoft Excel, 2007. Statistical processing & #tudy results was performed using the "STATISTICA
V. 8.0" software package. We calculated the aritiommeean value of the quantitative indices presigirie
the text as (Mxm), where M is the sample mean, thaserror of the mean. The results of the qualiat
index description (frequency of withdrawal) werepmssed in percentage. In all statistical analysis
procedures, the achieved significance level (p) eadsulated, and the critical significance leveltlins
study was assumed to be 0.05. The hypothesis @afliggof general means in the two compared groups
was tested using the nonparametric Wilcoxon-Manritiély test for independent samples, and the
percentages were performed using the chi-squaségilie

Table 1
Microcirculatory indices in the mucous membrane othe denture foundation area
of patients with post-traumatic defects of the madiary bone
Control group, ordinary base resin (nzlo)‘ Main gradouble-layer removable dentures (n=10)
Indices Treatment stages
. Befo_rg 1 day 1 month| 6 months . Befo_rg 1 day 1 month 6 months
imposition imposition
Microcirculatory 16.9+ 23.2+ 21.8+ 20.3% 17.14+0 54 16.8+ 17.2+ 17.3+
index, M, BPU 0.32 0.42 0.51 0.75 T 0.192 0.35 0.22
Flaxmotion index, 1.51+ 1.05+ 1.11+ 1.19+ 1.4+ 1.42+ 1.46x 1.53+
FMI 0.13 0.19°b 0.09¢ 0.08¢ 0.2 0.28b 0.13°¢ 0.15¢
Intravascular 5.39+ 3.28+ 3.39+ 3.49+ 541+ 5.48+ 5.36+ 5.46+
resistance, R, % 0.31 0.42 0.29 0.38¢ 0.2 0.41 0.28 0.444
Vascular tone. % 91.6% 84.3% 83.1% 79.6x 94.8+ 92.9+ 93.6% 94.3%
’ 3.15 2.75P 4.16 3.84¢ 2.53b 3.2 291 4,14

2 — significant differences between groups | anghithe first day at the level 0&p.01;
b _ significant differences between groups | anahithe first day at the level 0&p.05;
¢ — significant differences between groups | anaftér 1 and 6 months at the level e05;
d_ significant differences between groups | anaftér 6 months at the level 0£0.01.

Results of the study and their discussiorAs a result of our study, we found a reliably sfgaint
(p<0.01) increase in the microcirculatory index va{&&. 1, Table 1) in the control group of patients
immediately on the first day of denture applicatitom 16.9 BPU up to 23.2 BPU, indicating an incea
in vascular perfusion and a decrease in their tariech further decreased due to the compensatory
response of the organism, while in patients oftlaén group a significant difference in indices iffiedent
stages of measurement was not observed.
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Determination of the flaxmotion index (FMI) (Fig) 8howed the variability of perfusion in the
control group — on the first day the index sigrafitly (p0,05) decreased from 1.51 to 1.05, lateciteased
after 1 month only by 0.06 and after 6 months 80but it did not return to the initial level. Rive main
group, the flaxmotion index increased slightly wiéhch subsequent measurement, but no significant
difference between the stages was found — no vbityalvas observed throughout the study. Comparing
the FMI of both groups in 1 and 6 months after deptosthetics, we recorded a significant5)
difference in results in favor of double-layer rarable dentures.

Fig. 1. Microcirculatory index (M), BPU

Fig. 2. Kimotion index, (FMI)
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Indices of intravascular resistance (Fig. 3) ranfyeth 3.28% to 5.48%. As we had suspected,
using double-layer removable dentures, we did eetssgnificant changes from stage to stage anthier
parameter, while in the control group there waguificant (p<0.05) decrease in the 2nd stage of the study,
at the 3rd and 4th stages it increased slightysgiindly due to compensatory reactions), but remained
significantly lower than the measurement beforetalgprosthetics. As a result — a significant@@1)
difference between the main and control groups Gthwafter dental prosthetics.
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Fig. 3. Intravascular resistance, R, % Fig. 4. demctone, VT, %

The next studied parameter was a vascular tone4Figrom the obtained data we see a significant
(p<0.05) difference between the groups already aPtitestage, and a year later the difference becomes
significant at the level of 99.9%.

Thus, we see that a number of previous studies fueussed on studying the effect of partial or
full removable dentures on the state of the oratasa [3, 4]. Other studies were aimed at analyttieg
relationship between the microcirculation of orasties and general diseases of the organism [BY&].
were the first to use the method of laser Dopgtawnetry to control the quality of orthopedic tneeint
of patients with post-traumatic defects of the ari bone using occlusive dentures with a doubiget
base.

Therefore, a generalized analysis of the micro¢atmuy parameters in the mucous membrane
of the denture foundation area of patients withtycmumatic defects of the maxillary bone showed
that in comparison with standard manufacturing artial removable dentures with an occlusive part,
manufacturing of removable dentures with doublestdyases had a number of essential advantages.
In particular, our study proved the lack of negatimpact on the hemodynamic characteristics of the
microcirculatory flow of the denture foundation arissues, which is fundamental in the functional
and structural changes development that occur fsoth pressure and indirectly through neuroreflex
mechanisms, and this will undoubtedly have a pesiteffect on the prognosis of the denture
functioning.
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1. When using double-layer removable dentures aitlcclusive part, the microcirculatory index
did not change significantly §®.05).

2. No significant blood perfusion variability walsserved when determining the flaxmotion index.

3. A significant (p0.01) difference between the intravascular restgtandices of the main and
control groups 6 months after dental prosthetics getermined.

4. After 1 year of dentures application, a sigmifit difference in the "Vascular tone" index was
recorded between the studied groups at the levéd &%.

The performed study made it possible to clearly aiestrate the effect of two-layer removable
dentures with an occlusive part on the microcirmriastate of the denture foundation area vesssels a
compare it with the effect of dentures made ofrmady base resin. Prospects for further researatthéu
research will focus on ways to improve the occlegfitiency of patients with partial maxillary adien

and a defect of the hard palate and alveolar psacesnprove their quality of life.
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AHAJII3 BIVIUBY JIBOINAPOBUX BA3UCIB
3HIMHHUX IIPOTE3IB 3 OBTYPYIOYOIO
YACTHHOIO HA CTAH MIKPOLIUPK Y JIALIIT
CYJAMH ITPOTE3HOTI' O JIOKA
SAnimen L.B., ®exorosa O.J1., Xaucryn H.JL,

Omenko I1.JI., {oas A.B.

Meroro pmaHol poGOTH OyJI0O BHM3HA4YEHHS BIUIUBY
JBOIIAPOBUX 0a3uCiB 3HIMHHX TMPOTE3iB 3 OOTYPYIOUOIO
YaCTHHOIO Ha CTaH MiKPOLMPKYJISILIT CyANH MPOTE3HOTO JI0XKa
MOPIBHSHO 3 BIUIMBOM MpOTE3iB, SKi BHTOTOBJIEHI 3i

3BUYaiiHOi  0a3ucHOl  IiactMacu. s JTOCSATHEHHS
nocraBieHoi Metn Oyno oOCTeXEHO Ta IPOBEACHO
OpTOIEIUYHE JIKyBaHHS 20 MaLi€HTIB i3

MOCTTPABMATHYHUMHU Je)eKTaMH BEpXHbOI wiesiend. J{is
BHBYCHHS XapaKTEPUCTHK KPOBOTOKY 3aCTOCOBYBAJIM METOJ
nasepHoi gonruiepiBebkol duioymeTpii. V3aranpHeHuid aHaii3
mapaMeTpiB  MIKpOLMPKYJIALIl  [MOKa3aB  BiICYTHICTh
HEraTHBHOIO BIUIMBY Ha TEMOJMHAMIYHI XapaKTepHUCTHKU
MIKPOLIUPKYJIATOPHOTO pycia TKAHUH HPOTE3HOTO JIOXKA TIPU
BUTOTOBJIEHHI 3HIMHUX KOHCTPYKIiff 13 JBOIIApOBUMU
Oasucamy, IO € OCHOBHHM (haKTOPOM NPOGITaKTUKI
PO3BUTKY (YHKLIOHANBHUX 1 CTPYKTYpHHMX 3MiH, SKi
BUHHUKAIOTh SK BiJl THCKYy TaK 1 OIOCEPESIKOBAHO dYepe3
HEPBOBO-pe(ICKTOPHI MEXaHI3MH.

KirouoBi  cioBa: MIKPOLMPKYJIALISL  CYAHUH,
IBOLIAPOBHUII 0a3uc, 3HIMHHHI IMpoTe3, 00Typylo4a yacTHHA,
CJIM30Ba 00OJIOHKA TIOPOIKHUHH POTa.

Crarrs Hagiiinuia 4.08.201%.

AHAJIN3 BJIUSHUASA IBYXCJOMNHBIX BA3UCOB
CBEMHBIX ITPOTE30B C OBTYPHUPYIOIIEM
YACTbBIO HA COCTOSHUE MUKPOLIUPKYJISIIUNA
COCYOB ITPOTE3HOTI'O JIOKA
SAuumen U.B., ®enorosa E.JI., Xasictyn H.JL.,
KOwmenxo I1.JI., Toas A.B.

Llenbio maHHOWH pabOTHI OBUIO ONpeleieHHe BIMSHHS
JIBYXCJIOWHBIX 0a3MCOB CHEMHBIX NMPOTE30B C 0OTypHUpYIOLIeH
YaCThIO HA COCTOSHUE MUKPOLIMPKYJIAILIMH COCYI0B IPOTE3HOTO
JI0’Ka 110 CPAaBHEHHMIO C BIMSHUEM IIPOTE30B, U3TOTOBJICHHBIX U3

oObIuHOM  Oa3WcHOM  1uractMacchl. g TOCTHXKCHHS
MMOCTABJICHHOM 1€  OBUIO 00CIEIOBaHO W IPOBEACHO
OpTOIEUUECKOe JIe4eHHe 20 MalueHTOB c

NOCTTPAaBMAaTHYECKUMH JedeKkTaMu BepxHed uenmoctd. [l
U3y4YEHHs] XapaKTEePHUCTHK KPOBOTOKA IPUMEHSUIM METOJ
Ja3epHOi ornepoBckoi uioymerpun. OOGOOLICHHBIN aHANIN3
HapaMeTpoB  MMKPOLMPKYJIALMH  IOKa3al  OTCYTCTBHE
HETaTHBHOTO BIIMSHUS HA TEMOANHAMUYECKHIE XapaKTEePUCTUKU
MHKPOLMPKYJISITOPHOTO pyclia TKaHeH MPOTE3HOTro JIoXKa Tpu
H3TOTOBJICHUHM CBEMHBIX KOHCTPYKIMH C JIBYXCIOWHBIMU
6aszucami, 4TO SBISIETCS OCHOBHEIM (haKTOPOM IMPO(UIAKTUKI
pa3BuTHs (YHKIMOHAJIBHBIX ¥ CTPYKTYpHBIX HW3MEHEHHH,
KOTOpbIE BO3HHUKAIOT KaK OT JABJICHUS TaK ¥ OMOCPEIOBAHHO
4yepe3 HEPBHO PeICKTOPHbIE MEXaHU3MBI.

KiioueBble  cj10Ba:  MHKPOLMPKYJSILMS — COCYZOB,
IIBYXCIIOWHBII 0a3uc, CheMHBIH MPOTE3, 00TypUpYIOLIas 4acTb,
ciu3ucTas 000JI04Ka MOJOCTH PTa.
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