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ATHEROMA REGRESSION WITH INTERMITTENT PNEUMATIC
COMPRESSION

There are a huge amount of mathematical models for behavior modelling of arterial
pulse wave. At the moment, there are many systems analyzing pulse waves (in most cases,
mathematical statistics methods are used for the analysis). The idea of applying the apparatus
of mathematical modeling in this topic seems to us auspicious, but most of mathematical
models are quite complicated and difficult to apply in practice.

The method of pulse waves modeling based on soliton solution of Korteweg-de Vries
equation is considered in this work, test calculations in Maple 8 environment are made. The
results obtained allow us to speak about the applicability of soliton theory for pulse wave
modeling. It is planned to analyze the possibility of further application of N-soliton solution
for medical purposes.

Intermittent pneumatic compression (IPC) is used in patients with peripheral arterial
disease and critical ischemia for its ability to increase arterial blood flow and having
undefined benefit on plasma lipids. We predicted that, under compensated lipids ratio, IPC
can promote the resorption of cholesterol deposits within 1.5-3 years [1].

A 54-year-old woman was admitted with complaints of frequent episodes of dizziness.
The patient followed a diet, took omega-3 drugs and had a regular aerobic activity. An
ultrasound examination revealed atheromas in the arteria carotis bifurcation, up to 10% on the
right, and 30% on the left. IPC procedures lasting 72 minutes were carried out once a week
for two years without lifestyle changing and with no additional medication. Each of 10
chambers was inflated for 1 s with the pressure 50 mm Hg. Two years later, an ultrasound
scan was performed again by the same doctor and device. Atheromas decreased on the right
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up to 5% and on the left up to 25%.

The formation of stable laminar blood flow changes the expression of shear-dependent
genes of endothelial cells to anti-inflammatory and anti-atherogenic [2]. Surface contacts
augmentation leads to acceleration of cholesterol molecular transport, macrophage and
endothelial progenitor cells migration [3].

The paper considers the approach of pulse waves modelling using soliton theory. The
basic idea is that the real pulse wave nature is very similar to the properties of solitons. The
central role is played by the elastic interaction properties between solitons and solitons with
local perturbations.
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POJIb JOCJIIHULLKAX JABOPATOPIIA
B YMOBAX PO3BYJOBU KJACUYHOT'O YHIBEPCUTETY
IPH MIITOTOBII ®AXIBIIB MPUPOTHUYNX CITENIAJILHOCTEM

VYHiBepcUTEeTChbKa HayKa 1 HaBYaJbHUI HpPOLIEC PO3BUBAIOTHCS y B3a€EMO3B S3KY 1
BUMAararoTh BIJNOBIHOTO OpraHi3aliiHOTO 1 METOAUWYHOro 3abe3meueHHs. 3aCBOEHHS
CTYJICHTaMH TPHUPOJHUYMX, 30KpeMa, (PI3UYHMX CIeliadbHOCTEH MPOrpaMHOTO Marepiany,
MPHUCBSIYCHOTO BUBUEHHIO (PYHIAMEHTAILHUX 3aKOHIB MPUPOIU Ta iX MPHUKIATHUX ACIEKTIB
HEMOXJIMBE 0€3 aKTHBHOTO 1IX 3ajdy4eHHs JO HAayKoBOI poOOTH, JO Vy4YacTi B
EKCIIEPUMEHTAIbHUX Ta TEOPETUYHUX AOCTIKEHHSIX. OCOOIMBO TaKWM MiJIX1J] BOKIUBUHA y
PO3YMIHHI 3aCTOCYBaHHsS OJIep’KaHUX 3HaHb y MaillOyTHIN mpodeciiiHiii MIAIbHOCTI — Ha
BUPOOHUIITBI, KOJIM HEOOX1IHO pPO3pOOJIATH HOBI TEXHOJIOTii 1 BIPOBA/KYBaTH CBITOBI
JIOCSITHEHHS Y PO3BUTOK Cy4aCHOTO Taly3eil MPOMHUCIIOBOCTI a00 y MearoriyHii 4u HayKOBO-
[EeJaroriydii JisUIbHOCTI.

Bucoka skicTh HaBYaHHS 1 pPe3yJIbTATUBHICTH HAYKOBOI POOOTH B CY4acCHOMY
VHIBEPCUTETI HE MOXKYTh PO3TJISIATUCS SIK JBAa aBTOHOMHI MPOLIECH. 3arallbHOEBPOMNEHCHKI
MiXOAH JI0 BU3HAYEHHS POJIi YHIBEPCHUTETCHKOI OCBITH MOXHA MPOCTEKUTU B TBEPKEHHI,
mo "...3pOCTaHHs 3HAHHEBOTO CYCIUIBCTBA 3aJ€KHUTh BiJi BUPOOHUIITBA HOBUX 3HAHb, iX
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