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Introduction. In the pathogenesis of odontogenic inflammatory diseases, an
important role plays disruption of blood circulation in the tissues of the maxillofa-
cial region, as consider many authors (V.M.Uvarov, M.M.Solovyev, T.M.Alehova).
These statements are based on the topographic anatomical, morphological stud-
ies, and on data of studying the blood coagulation. However, all of these methods
allow only indirectly define the state of the regional blood flow. Therefore, use of
such actual methods as rheoplethismography and photoplethismography is very
perspective. These methods allow to study the pathogenesis of periodontal dis-
ease, periodontitis, mumps and other pathological processes in the maxillofacial
region.

Materials and methods. In recent years, in the practice of functional diag-
nostics are introduced photoplethismographic methods for registration of biosig-
nals. These methods based on irradiation the area of the tissue of the biological
object by infrared beam and recording the radiation, transmitted through the tis-
sue or reflected from it, by optoelectronic sensor. The use of optoelectronic sen-
sors has provided new opportunities for the diagnosis of the state of the cardio-
vascular system.

The main advantage of this method - it is the possibility of measuring the
microcirculation level almost anywhere in the body surface, that allows to use
the different modifications of optical devices to solving a number of specific tasks
related to the study of indicators of local blood flow (diagnosis of microcirculation
in spinal motion segments, assessing the state of the microcirculation of the
lower legs in the disease of the systemic lupus erythematosus, vascular state
assessment in the maxillofacial region in inflammatory processes, analysis of
hemodynamic blood flow in pulse diagnosis, and etc.). Furthermore, depending
on the particular method of measurement may be estimated such parameters as
the biomedical total concentration of hemoglobin, total blood oxygen saturation
(the degree of oxygen saturation), total bilirubin concentration. Photoplethismo-
graphic (PPG) curve shows the phase changes of blood filling of the peripheral
vascular in inflammatory processes respectively cardiac cycle.

To improve the reliability of received PPG information an optoelectronic
complex was developed, using a priori information, including the physical char-
acteristics of the measurement object, the mathematical relation between the
measured values, the data about the spectral composition of informative com-
ponents and noise, also basic biophysical characteristics of the controlled object.
The engineered optoelectronic complex allows to diagnose the state of blood
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vessels by express method at different stages of the disease and to fix the
degree of microcirculation and hemodynamic disturbances in some areas by
comparing the received signals.

This device — is a converter for displaying and comparing the transformed
biomedical signals. It is possible to connect the device to PC via a coupling unit.
This significantly expands such functionality of the device as recording of bio-
medical signals to the archive, their preprocessing (scaling, filtering), compari-
son and correlation analysis and building the charts and graphs on the PC.

Results. 30 patients (21 men and 9 women aged 20 to 60 years) with
odontogenic abscesses and phlegmon were examined at the Department of
Maxillofacial Surgery of the Vinnitsa National Medical University. Treatment of
patients included removal of the causative tooth, opening cellulitis or abscess,
ozone therapy with silver ions.

PPG studies were carried out on the optoelectronic diagnostic complex for
analysis of microcirculatory disorders. The optical radiation was directed to the
biological tissue at a distance of 10 mm from the edge of the surgical wound or
intended cut. As a control point was symmetric point of study. Photoplethismo-
graphic signals (PPGS) were registered in the inflammatory focus and in the
control point before the operation, and on the third and fifth day after operation.
There were recorded 180 PPGS, and the obtained data were processed by
designed program «WOSTEO».

Discussing of the results. During the analysis of obtained data it was set
that PPGS of phlegmon and abscess significantly differed of control.

Before surgery, the level of blood filling (PPG index) in the inflammatory
focus is significantly increased in 2,5-3,5 times. State of venous outflow was
sharply deteriorated. That was appeared in the change of form of decaying limb
(it that has become more prominent — 73,3%). Dicrotic jag was less expressed
and shifted to the top of the catacrotism (70%). In 22 cases is noted the appear-
ance of additional venous waveform. The blood flow velocity is reduced due to
the further deterioration of the venous outflow. In 76,6% of cases there were ad-
ditional dicrotic waves, 30% were marked small additional jags on catacrotism.

At the 5-6 days after surgery blood flow was improved in all indicators.
Additional waves were disappeared in 46,6%, and were weakened in 53,4%.
However, in the case of PPGS of inflammatory focus the difference from control
point was remained.

Conclusion. Using of the PPG method is allows to assess accurately the
level of blood-filling in inflammatory processes, thus, this method has the such
positive properties: noninvasive, high degree of sensitivity and reliability, ease of
study. Application of this method allows dentists accurately determine: the effec-
tiveness of the treatment; specify the duration of the rehabilitation period; identify
various vascular disorders in fractures of the jaw; to evaluate the effectiveness
of local anesthesia (anesthesia causes vasospasm, and reducing of the ampli-
tude of the signal is the feature of the effectiveness of anesthesia); to apply this
method to plastic surgery and transplantation.
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KOMBUHUPOBAHHOE BO3[AEACTBUE NA3EPHOIO U3NTYYEHUA
HA 3YBHYIO TKAHb

AHydpuk C.C., BonogeHkos A.., 3Hocko K.&.

"POAHEHCKUI rocy4apCTBEHHbIN YyHMBEpCUTET MMeHmn A. Kynanebl,
'poaHo, Benapycb

BbinonHeHo akcnepumeHTansHoe uccnegoBaHve no obpaboTtke 3y6HON Tka-
HW (3mManu 1 3yGHOro KamHs) n3nyvyeHnem Ha AnuHe BonHbl 0,53 mMkm, 1,06 Mkm 1
no KOMBVHMPOBaAHHOMY BO3AENCTBUIO (AnnHa BorHbl 1,06 Mkm 1 0,53 MKMm).

[ns uccnegoBaHnsa KOMBUMHMPOBAHHOIO BO3OENCTBUS Bbln MCMONb30BaH na-
3ep «Jlotucy. B BbixogHOM m3nyyveHun nasepa «Jlotme» (Tl LS2147) npucytcTay-
eT nepBas u BTopasi rapMOHWKM U3nyyeHns (anuHa BonHbl 1,06 Mkm 1 0,53 MKkm).

[Ons onpepeneHns aHepruv umnynbca Ha AnvHe BomnHbl 0,53 MKM #©
1,06 MkM, a Takke Ans BblAeNeHnst N3ny4yeHns ¢ onpeaeneHHon AnnHOW BOMHbI
Obina ncnonb3oBaHa oNTUYecKas cxema, npegcTaBneHHas Ha puc. 1.
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Puc. 1. Onmuyeckas cxema 05151 oripedesnieHus 3Hepauu UMmybca
Ha OnuHe 8orsHbl 0,53 mkm u 1,06 MKkM
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M3yueHune nasepa «Jlotuc» Hanpaensanocb Ha npuamy (1) n nponcxogmno
NPOCTPAHCTBEHHOE pasferieHne nyykoB ¢ gnvHamu BonH 0,53 mkm n 1,06 MkMm.
Mpw HanpaBneHWn Ha NOANOXKY (2) Myyka C COOTBETCTBYOLLEN ANIMHOW BOJSHbI
onpefenanacb aHeprus. ManyyeHune, KOTOpPOe NPOXOAMIO 4epes3 nuH3y (4)
HanpaBnAnocb Ha muccriegyemMbli o6bekT. ManyyeHre, oTpaXKeHHoe OT NoArnox-
k1 (2), npoxoanno Yyepes nuH3y (3) 1 nonagano nsmepuTens 3Hepruu, KoTopbIv
ucnonb3oBancsa ana koHTpons. MNMpounssognnace kanubposka nokasaHun VMO-
2H pns KOHTpoNs BenuYUHbI 3Heprun. Kpome Toro, onpenensnocb COOTHOLLE-
HUe mexagy aHepruamu Ha anuHax BonHbl 0,53 mkm 1 1,06 MkM B 3aBMCMMOCTHU
OT YPOBHSI HAKAYKM.

O6pa3subl 3y6HOM TkaHM 065y4anucb Npy NCMONb30BaHUN YacTOThbl NOBTO-
penHns nvmnynscos 10 'y cepment 3 1000 nmnynbCoB.

WccneposaHa 3aBUCMMOCTL MNyOUHBI kpaTepa B 3yOHOM amanun u B 3y6-
HOM KaMHe B 3aBMCMMOCTU OT MfIOTHOCTU 3HEPruv U3nyyvyeHns N OT NAOTHOCTU
MOLLIHOCTU Ha AnimHe BonHbl 1,06 mkm (nocne 1000 umnynbcoB). MonyyeHHble
pes3ynbTaTbl NpeacTaBeHbl Ha puc. 2.
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Puc. 2. Basucumocmsb 2nybuHbl Kpamepa 8 3ybHou amanu (1) u 3ybHom kamHe (2)
om nIomMHocmu 3Hepauu (a) u om nomHocmu MowHocmu (6)

YcTaHoBneHo, 4to nopor abnauum 3ybHon amanu coctaenset 12 [k,
a nopor abnauun 3yGHOro kamHsi cocTaensieT 3 [k/cm?. 3yGHOM KamMeHb MOXeT
3PPeKkTUBHO yaanaTbCs C MOBEPXHOCTM 3Manu npu MIAOTHOCTU SHeprum
~3-12 D/em?

WccneposaHa 3aBUCMMOCTbL MNyOUHBI kpaTepa B 3yOHOM amanun u B 3y6-
HOM KamMHe B 3aBMCUMOCTU OT MIIOTHOCTU SHEPTUM U3MYYEHUSI U OT NIOTHOCTU U
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