®Pi3nko-TexHi4YHi ocHoBM hoToGionorii i poToMeanLUMHM

BMeCTe C konebaHnammn Haxogswmuxcst B Herm MHY. TNpu HanoxeHun Ha
Buonornyeckyo cpegy NOCTOAHHOMO MarHWTHOMO MOMSA MarHUTHbIE MO-
MeHTbl MHY opueHTupyloTCs B HamnpaBneHun 3TOro nongd u CUHgasHo
KonebrntoTcsa ¢ yactoTon ynbrpassyka. KonebaHusa MHY Bbi3biBaOT NosiB-
fieHne B OKpYXatoLLleM NPOCTPaHCTBE BTOPUYHOIO NEPEMEHHOIO MarHuT-
HOro nonsi. 3To None perncTpupyeTcs YyBCTBUTENbHBIM MarHUTOMETPOM,
HaxogsALwmMMcs BONM3n yqacTtka Guonornyeckon cpeapl.

BbiBoabl. /13 n3noxeHHOro cnegyet, YTO MarHUTOaKyCTUYECKME 1
aKycToMarHuTHble metoabl obHapyxeHna MHY aBnswoTca npeanoytu-
TeNbHbIMU.
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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 maxillofacial region as consider many authors (V.M.Uvarov,
M.M.Solovyev, T.M.Alehova). These statements are based on the
topographic anatomical, morphological studies 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
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methods as rheoplethismography and photoplethismography is very
perspective. These methods allow to study the pathogenesis of periodontal
disease, periodontitis, mumps and other pathological processes in the
maxillofacial region.

Materials and methods. In recent years, the photoplethismographic
methods for registration of biosignals are introduced in the practice of
functional diagnostics. These methods based on irradiation the area of the
tissue of the biological object by infrared beam and recording, transmitted
through the tissue or reflected from it radiation by optoelectronic sensor.
The use of optoelectronic sensors has provided new opportunities for the
diagnosis of the state of the cardiovascular system.

The main advantage of this method 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. Photoplethismographic
curve shows the phase changes of blood filling of the peripheral vascular
in inflammatory processes, respectively cardiac cycle.

To improve the reliability of received photoplethismographic information
uses a priori information, including the physical characteristics of the
measurement object, the mathematical relation between the measured
values, the data about the spectral composition of informative components
and noise, and also basic biophysical characteristics of the controlled
object. The engineered optoelectronic complex allows to diagnose the
state of blood 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 biomedical signals to the archive, their preprocessing (scaling, filtering),
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comparison and correlation analysis and building the charts and graphs
on the PC.

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

Photoplethismographic 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. Photoplethismographic 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 photoplethismografic signal of phlegmon and abscess significantly
differed of control.

Before surgery, the level of blood filling (photoplethismografic 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 appearance 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 additional 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 photoplethismografic 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 to determine accurately the effectiveness of the treatment; to
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specify the duration of the rehabilitation period; to identify various vascular
disorders in fractures of the jaw; to evaluate the effectiveness of local
anesthesia (anesthesia causes vasospasm, and reducing of the amplitude
of the signal is the feature of the effectiveness of anesthesia); to apply this
method to plastic surgery and transplantation.
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PO3POBKA ONTUYHOIO KACKALY CBITNOAIOAHOI
PYKOATKMANA NMPUNALY «LIKA-LED»

XoniH B.B., IBaceHko B.l., YenypHa O.M., MNaenoe C.B., Titoa H.B.,
PeBa A.B., MNMetpaw M.T, buyeHko B.M., MNeTpywko HO.A.

Mpunag «LIKA-LED» npusHayeHun ong npoBefeHHA HaykoBUX O0-
cnigxeHb. BiH cknagaeTbcs 3 enekTpoHHOro 6noky i Habopy pykosiTok. B
SIKOCTi BUNPOMIHIOKOHOIO efleMeHTa PYKOSTKM BUKOPUCTAHO CBITNOAIoA.
KOHCTpYKTUBHE BMKOHaHHA npurnagy A03BONSAE MigknoyaTtv Ao ogHOoro
€NEeKTPOHHOrO Br10KY OAHOYACHO TPY He3anexXHi ogHa Big OOHOI PYKOATKM
Ons poboTun 3 AekinbKoMa LOBXMHAMU XBUITb.

MeToto gaHoi poboTn € po3pobka ONTUYHOI CUCTEMIN CBITROAIoAHOT
pykoaTku npunagy «LIKA-LED».

CeiTnogiogHa pykosiTka CKMafaeTbCsl 3 [Xepena BUMPOMiIHIOBAHHS
(cBiTnogioga), oNTUYHOIO Kackagy Ta enekTPUYHOI YaCTUHW.

OpHieto 3 3agay € Niabip ONTUYHUX eNEMEHTI, SKi NOBUHHI 3abeane-
YUTU: MiHIMaNbHUN KYT PO3XOLXEHHSI MPOMEHIB; OQHOPIAHUI PO3noain
LLINBHOCTI MOTYXXHOCTI B 300paXkeHi; MakcumaribHO napanernbHUi CBiTno-
OioOHMI NOTIK BUNPOMIHIOBaHHS. ToMy, Ans po3pobKun ONTUYHOIO Kackaay
pyKkosTkM Byno nigibpaHo i BUKOpMUCTaHO pi3HOro Tuny niH3u. AcepunynHa
ONst 3MEHLLUEHHS KyTa PO3KPUTTS MPOMEHIB Ta chepuyHa Ans KoOHUeHTpauii
BMNPOMIiHIOBaHHS B BinbLu By3bKuiA NOTiK CBiTNA.
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