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Acute cerebrovascular disease is an urgent and the most socially important problem
in modern neurology, medical science and public health in Ukraine. Disturbed lipid
metabolism plays a key role in development of cerebral atherosclerosis and eventually
cerebrovascular incidents. New pathogenesis-associated treatment approaches are being
searched. This article summarizes the experience of magnetic and laser therapy of patients
with ischemic stroke in acute periods, and the impact of treatment on host lipid metabolism

parameters.
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Disturbed lipid metabolism is a
pathogenic basis for the development of
cerebral atherosclerosis [1].

The current views of disturbed lipid
metabolism emphasize alterations in blood
lipoproteins where changes in apolipoprotein
composition, as well as excessive intake of
exogenous lipids, are considered to play the
key role [1]. Lipid ingestion by tissue begins
from activation of lipoprotein lipase which
cleaves major energy important lipids —
triglycerides - into fatty acids and glycerol
digested by tissues, the role of this lipid
metabolism stage is being quite significant,
if not fundamental [1].

The objective of our study was to
develop magnetic and laser therapy (MLT)
methods and to investigate its efficacy in
complex treatment of patients with acute
ischemic cerebrovascular stroke (AICVD), as
well as its impact on lipid metabolism in
general. 26 patients (19 males, 7 females)
aged 45-70 years with acute ischemic
cerebrovascular stroke hospitalized in
Angioneurology Department of Neurosurgery
and Neurology Clinic of Southern Regional
Army Health Clinical Centre (Odessa) and
General Intensive Care Unit of Kiev Regional
Clinical Hospital (Kiev) were examined. We
evaluated treatment of verified ischemic

stroke (n = 26) in the middle cerebral artery
(MCA) circulation using magnetic and laser
therapy (MLT) and traditional medications vs.
medication-only therapy (n = 30).

Our MLT methods involved transcranial
impact on ischemic focus, projection of
carotid arterial bifurcation on the side of the
focus, on eye bulb through closed eyelid on
the side of the focus and on collar zone (C,-
Th, segment projection), as well as
investigation of high density lipoproteins
(HDL), low density lipoproteins (LDL),
triglycerides, total cholesterol. Magnetic field
(MF) induction reaches up to 30 mT, laser
power (LP) - up to 50 mW, and frequency
modulation — up to 10 and 37.5 Hz.

Based on the direct results, the
treatment of 15 (57.69 %) patients in the
study group, and 33.3 % of patients in the
control group have finished treatement with
minimal and mild neurological deficiency. In
the follow-up the obtained results remained
the same for one year when continuing
rehabilitation activity.

We observed 26 patients with verified
ischemic stroke (IS) in the middle cerebral
artery (MCA) circulation (17 left, 9 right),
average age was 55.3 £ 4.7 years. The group
includued: 19 (73.1 %) males and 7 (26.9 %)
females. When hospitalized, patients, consid-
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ered to have moderate state by clinical
course using NIH SS Scale, Glasgow Coma
Scale, modified Barthel index adapted for
acute stroke trials, were selected for treat-
ment. All patients were examined using the
unified program of clinical, electrophysiolog-
ical, Doppler ultrasonographic, neurovisual
(brain computed tomography and brain mag-
netic resonance imaging) and laboratory bio-
chemical studies.

The main reasons of IS were:
atherosclerosis at 18 (69.23%) patients,
atherosclerosis with arterial hypertension at
22 (84.61 %) patients. For 12 (46.15 %)
patients the proximal cause of development
of hemodynamic brain disturbances was
extra-magistral cerebral stenosis and
occlusion (stenosis more than 50% or
significant deformation of vessels). Patients’
IS developed with blood pressure (BP)
changes, sudden rise or drop. For 6
(23.07 %) patients a stroke was preceded by
transient cerebrovascular events. Using brain
CT or MRI the focus of ischemic lesion has
been verified at 26 (100.0 %) patients: 7
(26.92 %) patients had cortical or subcortical
lesions; 5 (19.23 %) patients had
hemispheric deep lesions, 14 (53.85 %)
patients had cortical foci. We didn’t include
transient cerebrovascular events in our
investigation. The focus was large (more than
40 mm in diameter) in 4 (15.38 %) patients,
and medium (10-40 mm) in 12 (46.16 %)
patients, very small (less than 10 mm in
diameter) in 10 (38.46 %) patients. During
neurological examination of IS patients, we
have found the disordered motor function of
all patients monitored: hemiplegia in 6
(23.08 %), severe hemiparesis in 11
(42.31 %) (reduced muscular power to 1-2
points), moderate hemiparesisin 4 (15.38 %)
(reduced muscular power to 3 points), slight
and mild hemiparesis in 5 (19.23 %) (reduced
muscular power to 4 points). Disturbed or
changed sensitivity has been observed at 24
(92.31 %) patients, speech disturbances
(motor and/or sensory aphasia, disartria of
different intensity) were registered at 23
(88.46 %) patients.

3 (11.54%) patients demonstrated
extrapyramidal symptoms; 2 (7.69%)

patients demonstrated blurring. All IS
patients (n = 56) examined were randomized
into two groups: the first group (study group,
n = 26 pts.) received magnetic and laser
therapy (MLT) with basic medication
treatment; the second group (control group,
n = 30 pts.) underwent medication-only
treatment. Basic therapy included standard
dosages of current medications (ceraxon,
actovegin, aspirin, sulphated magnesia,
cerebrolysin, gliatilin; fraxiparin in individual
patients etc.). Moreover, moderate
hemodilution has been performed with blood
rheology and Ht monitoring, and when
intracranial hypertension symptoms
occurred, furosemide (lasix) was added.
Blood sugar level was also corrected. Our
method of MLT was used for the first group
patients. MLT was performed using serial unit
“MIT-1-MLT” of domestic production by
company “Medintech” SRI LLC. Patients
underwent treatement immediately after IS
verification (brain CT or MRI).

MLT procedures in the middle cerebral
artery circulation at ischemia were as follows:

- transcranially at the projection of
ischemic focus (MF up to 30 mT, LP up
to 50 mW, | = 0.78 jm, frequency
modulation 37.5 Hz). Exposure onto the
focal region supposed regulation of
physical and chemical processes
penumbra, decrease in local edema and
inflammatory events, stabilization of cell
membranes.

- projection of carotid arterial bifurcation
on the side of the focus (MF up to 30
mT, LP up to 40 mW, | = 0.67 jm,
frequency modulation 37.5 Hz).
Exposure to this zone provided magnetic
and laser irradiation of blood, glomus
caroticus and n. vagus. Stimulation of
this important structures resulted in
influencing blood rheology, BP and lipid
metabolism, vegetative functions etc.
Specified zones were stimulated
simultaneously for 10 - 15 min, which
corresponded to irradiation dose of 2-3
J/cm? per zone [2,3].

Subsequently two more zones were
exposed:
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- eye bulb through closed eyelid on the
side of the focus (MF up to 30 mT, LP up
to 40 mW, | = 0.67 jm, frequency
modulation 10 Hz). Magnetic and laser
stimulation of this zone influenced
vessels of the eye fundus (the middle
cerebral artery circulation) and optic
nerve leading to reduced angiospasm
and functional reorganization of optic
and epiphyseal system;

- projection on spinal cord at C,—Th, (MF
up to 30 mT, LP up to 50 mw, | = 0.78
jm, frequency modulation 10 Hz).
Exposure to this zone (segmental
vegetative centre promoting
maintenance of all sympathetic brain
structure) involved normalization of
energetic and metabolic processes in
the brain, vascular tone etc. [2, 3].
Stimulation of these zones was also
concurrent.

Thus, one session included exposure
to 4 zones using two frequency modulations
10 and 37.5 Hz, the total duration was up to
30 minutes. The treatment of 17 (65.39 %)
patients started within 24 hours, 4 (15.38 %)
patients - within 1-5 days, and 5 (19.23 %)
patients - within more than 5 days from
AICVD event.

The procedures were performed twice
24-hours on the first days. MLT procedures
were performed each 24 hours after 5-7 days
of stroke. The control group and the study
group were identical in timing of treatment,
clinical course and other symptoms (p >
0,05).

Therefore, inclusion of MLT into the
complex treatment of AICVD patients
improved the majority of hemodynamic
parameters. The other important data in
analysis of response to MLT included
observations (n = 5) when exactly on day 2—
3 a hypodense zone of medium (n = 4) or
big size (n = 1) was registered, the brain
matter density alterations not being detected
on 20-25 day. These observations were not
found in the control group.

Discussion of the results

Physical and chemical blood alterations
play a major role in mechanisms of vascular

pathology development, and when severe
disturbances, the vascular-thrombocytic
factor is added to atherosclerosis. In
vascular-thrombocytic mechanism
realization, two main processes are involved:
fibrinogenesis and fibrinolysis at the same
time. Normally they are mutually balanced,
the platelet adhesion increase in case of
pathology and the thrombocytic agents can
appear on the inner surface of cell wall,
especially in the sites of its lipid infiltration.
Further involvement of blood sedimentation
different factors results in fibrin thrombus
formation. As a result, the important objective
of the modern clinical medicine is to search
for medicinal products and methods which
would extensively influence intravascular
hemocirculation and would be safe for
patients. One of these methods is a magnetic
and laser therapy (MLT) which has favorable
impact on hemostasis according to
numerous studies issues: reduced
aggregation of red blood cell and platelet,
increased time of hemorrhage and
coagulation, decreased content in fibrinogen,
increase in fibrinolytic activity. MLT and
medication treatment had more favorable
impact on these parameters compared to
medication-only therapy. After ten sessions
of magnetic and laser therapy (MLT) we
observed reduced levels of triglycerides from
2.18 £ 0.054 mmol/L to 1.89 = 0.129 mmol/
L and low density lipoproteins from 3.2 %
0.451 mmol/L to 3.1 = 0.342 mmol/L at our
patients. Evidently MLT has peculiar heparin-
like effect eventually due to the breach of
heparin-sulphate links resulting in lipoprotein
lipase (LPL) enzyme release into blood
circulation. This enzyme provides exogenous
fat intake by tissues [1]. LPL is localized onto
vascular endothelium, to which it is
“attached” with heparin-sulphate
proteoglycan chains [1], breaking off after
heparin administration. This enzyme can
cleave triglycerides [4]. At the same time an
increase in cholesterol level from 5.6 + 0.654
mmol/L to 5.9 = 0.263 mmol/L, B-
lipoproteins from 53 £ 3.67 U to 54 £ 2.375
U, and high density lipoproteins from 1.4 £
0.153 mmol/L to 1.6 £ 0.146 mmol/L was
observed.
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Thus, MLT inclusion into the complex
treatment had a favorable impact on all key
values of blood rheology and coagulation;
essential is that those changes were reported
relatively early on 7-10 day after IS.
Subsequently, changes rate was not so fast
but de facto continued for the whole acute
period. Significant changes (p < 0,05) of
several hemorheological values in the control
group were recorded on 12—-14 day only.
Specifically, changes in hemorheology and
coagulation blood parameters correlated with
improved clinical manifestations. According
to immediate results, 15 (57.69 %) patients
in the study group, and 33.3 % of patients in
control group underwent treatment with
minimal and mild neurological deficiency.
While analyzing the treatment outcomes in
the study group in 6 months, the following
data was obtained. The recovery processes
continued within the whole group, and
rehabilitation level of the patients increased
significantly (p < 0,05) (the number of
patients with severe and partial dependence
reduced and the number of patients
“completely independent” increased by
10 %). In the control group (n =30): 1 patient
had suffered the internal carotid artery
operation and 1 patient died due to repeated
AICVD, other patients kept de facto the same
rehabilitation capacity with slight increase in
positive gradation. In one year we could
obtain data concerning health condition of 23
(88.46 %) study patients and 28 (93.33 %)
control patients. It should be noted that the
number of patients “completely
independent” and “independent in everyday
life” remained almost unchanged, and the
number of patients with more severe
condition decreased by 7.69 %. Patients’
social activity level in the control group did
not significantly change compared to 6
months period, but it remained lower that in
the study group. Therefore, our investigations
show that the most significant recovery time
for loss functions at patients with moderate
AICVD was acute period of IS when patients
reached by 21 day a certain social activity
level. No wonder that the tendency for early
rehabilitation at cerebrovascular accident
patients is evidently observed in modern

angioneurology. These effects are observed
when patients are transferred from intensive
care unit to early rehabilitation unit under
condition of the stable hemodynamics on 5-
7 day of disease. Therefore, our clinical
studies show that complex treatment of acute
IS (optimal treatment beginning in the
“therapeutic window” period) using
conventional medication therapy, and MLT
represents an effective method significantly
better than medication-only therapy.
However, medication therapy with MLT of
approximately 30% patients in the very early
period allows preventing development of
ischemic focus and restricts its development
(hypodense zone registration). Moreover, the
early rehabilitation of AICVD patients is a
necessary instrument to prevent
development of muscular contractures,
dystrophic changes in joints etc., eventually
determining patient’s ability to work, self-
maintenance, namely to social
independence.

Thus, magnetic and laser therapy of
patients with acute ischemic cerebrovascular
stroke has a significant neuroprotective
effect manifesting in positive dynamics of
cognitive functions and whole brain
symptoms. And the focal symptoms
decreased faster with essential function
recovery speed compared to the group of
patients received medication-only therapy.
Magnetic and laser therapy positively
influenced the vegetative nervous system,
enabled improvement in blood rheology,
elimination of vasospasm, reduced cerebral
edema (if present) and decreased the period
of its existence evidently influencing the rate
of thrombosed vessel recanalisation. Actually,
the developed method of magnetic and laser
therapy has no contraindications, however it
is advisable to use it during acute period,
optimally during “therapeutic window”
period, namely, on the first 24 hours of a
cerebrovascular accident. At the same time,
the MLT method is still advisable in later
periods (up to 12-15 days after stroke).
Magnetic and laser therapy is convenient to
apply for each patient without complications
and it can be carried out at the specialized
angioneurology units in combination with
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standard medication therapy with
significantly reduced pharmacological load.
The mechanisms of lipid metabolism
regulation in vascular cerebral accidents are
still not completely studied. Verification of our
hypothesis of MLT impact on lipid
metabolism will enlarge our knowledge of
cerebral atherosclerosis pathogenesis and
consequently of acute ischemic
cerebrovascular disease thus giving
opportunity to prevent the vascular cerebral
accident, and when incurred, to include MLT
into pathogenetic therapy of acute ischemic
cerebrovascular disease.
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Pe3iome

BMNMB MATHITOJIABEPOTEPANIT HA
NINIAHAA OBMIH NPY KOMMJIEKCHOMY
JIIKYBAHHI XBOPUX B TOCTPOMY
NEPIOCAI ILLEMIYHOIO IHCYJIbTY

Tewyk B.B., Tewyk B.1.,
Cko4ko C.11.

[oCTpi NOpyLLIEHHA MO3KOBOIO KPOBO-
006iry npencraBnsaioTb co600 akTyasibHy Ta
HaMBINbLL coujanbHO 3HaYMMY rnpobnemy cy-
4YacHOI HEBPOJOTii, MEOMYHOI HAyKu Ta OXO-
POHM 300pOB’S Ha YkpaiHi. [NopyweHHsa

ninigHoro o6MmiHy BiZirpalTb OCHOBHY POJib
B PO3BUTKY LlepebpasnibHOro aTepockieposy
, @ B MOCiayto4oMy iHCYnbTIiB. [poBOoANTLCA
NOLLYK HOBMX NATOreHeTU4HO 0OYMOBNEHNX
MeToAiB NikyBaHHA. B cTaTtTi npeacrasneHni
[OCBIfA 3acTOCYBaHHS MarHiTtonaseporepanii
npwv JNikyBaHHi XBOPMX B FOCTPOMY nepioai
iLLEMIYHOrO IHCYNLTY , BMNAMB JIiKyBaHHA Ha
NoKa3HWKW ninigHOro o6MiHy B OpraHiami
MaLjeHTIB.

Kno4oBi c/ioBa : rocTpe ropyLUIeHHs
MO3KOBOIro KpoBOOOIry, iLLeMIYHWNI iIHCY/IbT,
marHitonasepHa tepariisi , JirnigHui OOMiH.

Pe3iome

BIMAHNE MATHNTOJTASEPOTEPAINA
HA TMNOHLIA OBMEH MPU
KOMIMJIEKCHOM JIEHMEHUW BOJ1bHbIX B
OCTPOM MNEPNOAE NLWLEMWNYECKOIO
NHCYJIbTA

Tewyk B.B., Teuiyk B.U., Ckouko C.T1.

OcTpbie HapyLLeHNss MO3roBOrO KPOBO-
obpalleHns NpeacTaBnsaoT COOON akTyanb-
HYIO 1 Hambornee couyanbHO 3HA4YMMYIO MpPo-
651eMy COBPEMEHHOI HEeBPOIOrnMn, Meau-
LLMHCKOMN HaykKu U 30paBOOXpPaHEeHns Ha YK-
pauvHe. HapylueHus nunnaHoro obmMmeHa wr-
palT OCHOBHYIO POJib B Pa3BUTUM LLeped-
pasibHOro aTepockepos3a, a B NocneacTsnm
MHCyNbTOB. MPOBOANTCH N3bICKAHME HOBbIX
naToreHeTn4yeckn oOyCnoBlEeHHbIX METON0B
neyeHuda. B ctatbe 0600LLEH OMbIT NCMOJIb-
30BaHMs MarHuTonalepoTepanuu Npu nedve-
H1KM 60JIbHbBIX B OCTPOM Nepmoae UemMmn4ec-
KOrO VHCY/bTA, BAUSAHUE NIeYEeHUs Ha rnoka-
3arenu MiMnnaHoro obMeHa B opraHmu3me na-
LIMEHTOB.

KntoueBble croBa: 0CTpoe HapylLueHue
MO3roBOro KpoBoobpaLLeHus,
WLLIEMUYECKUI MHCYJIbT, MarHUToaa3ep-
Hasi Tepanusi, IMNuaHbIG 0OMEH.

Bnepssie noctynuna B pegakumio 01.12.2011 r.
PekomeHgoBaHa K reyaty Ha 3acenaHum
penakuMoHHON KOJIJIErny nocsie PEeLEeH3NPOBaHNs
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