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Summary

Encephalopathy is common in people of working age. In the last decade there was an important
question the relationship of thyroid and cerebrovascular disease. The aim of the study was to
investigate the characteristics of the brain’s elektorogenezis and cerebral hemodynamics in patients
with hypertensive encephalopathy and related dyscirculatory hypothyroidism.

We examined 97 patients, including 60 people with the HDE and the associated hypothyroidism
and 37 —with the HDE without hypothyroidism.

The fact, that bioelectrical activity of the brain in patients with hypothyroidism and related HDE
was mostly characterized by desynchronization and disorganization of the cortical rhythm, was
revealed during the study. Changes revealed by the EEG reflected the presence of metabolic
and hemodynamic disturbances of the brain. Also, in patients with GDE and accompanying
hypothyroidism, according to the duplex scanning of cerebral vessels, there is a significant decrease
in cerebral blood supply and structural changes in vessels with a decrease in the elasticity of the
common carotid artery and vertebral arteries and a decrease in cerebral reactivity accordingly.
Thus, the comorbidity of HDE and hypothyroidism appears credible changes in the functional
activity of the brain and decrease in cerebral reactivity.
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INTRODUCTION

Over the last 10 years the growth rate of cerebrovascular
diseases (CVD) has doubled. The largest share in the
structure of CVD is occupied by a chronic cerebrovascular
accident as dyscirculatory encephalopathy (DE), which is
most common in people of working age [1,2].

The main risk factors for cerebrovascular pathology
are arterial hypertension, atherosclerosis of cerebral vessels,
diabetes mellitus, coronary heart disease, and thyroid
lesions [3].

In the practice of a neurologist at a polyclinic there
are often happenings, when patients with dyscirculatory
encephalopathy have a decrease in the functional activity
of the thyroid gland. In the last decade an important issue
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of the relationship between thyroid and cerebrovascular
pathology has arisen.

Hypothyroidism is a condition that is associated
with a lack of thyroid hormones in organs and tissues,
which leads to a violation of organs and systems including
the central nervous system. The number of cases of
hypothyroidism in the population according to the
literature is from 3 to 8%, and in recent years there has
been an increase in pathology in young and middle-aged
people [4,5,6,7].

The goal of our study was to study the features of
brain electrogenesis and hemodynamics of the main vessels
of the head and the neck in patients with hypertensive
dyscirculatory encephalopathy (HDE) and concomitant
hypothyroidism.
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MATERIALS AND METHODS

There was s clinical and neurological examination of
97 patients with hypertensive dyscirculatory encephalopathy,
of which 60 patients had concomitant pathology in the form
of hypothyroidism. Among the examined patients were 88
(90.7%) women, and 9 (9.3%) men.

All patients with GDE were divided into two groups,
which were statistically comparable in terms of the main
diseases (hypertensive dyscirculatory encephalopathy), sex
and age. The first group (main) included patients (60 people),
who had concomitant hypothyroidism in addition to GDE.
The second group (control) consisted of 37 people without
hypothyroidism. Among the examined patients of the main
group there were 57 (95%) women, and 3 (5%) men. Among
patients in the control group, there were 31 (83.8%) women,
and 6 (16.2%) men. The age of the patients ranged from 40
to 66 years old (avarage age 58.2 £ 0.91 years old).

The degrees of dyscirculatory encephalopathy were
established according to generally accepted criteria for
the diagnosis of the specified pathology [11,12,13]. The
distribution of groups according to neurological pathology
(GDE) was statistically homogeneous in both clinical
groups. On the other hand the stages of hypertensive
disease, which pathogenetically related to cerebral
disorders, differed: in the group with hypothyroidism with
a more severe form of brain pathology (DE-II) observed GC
1in 30.0% of patients, at the same time a similar situation
occurred only in 13.5% of patients without hypothyroidism.
That fact indirectly indicates the presence of additional
reasons, which deepen the cerebral deficit — probably
hypothyroidism. All of these require a proof.

Patients of the main group had concomitant
hypothyroidism due to: autoimmune thyroiditis (39
people), after surgical interventions on the thyroid gland (9
people), and 12 patients had spontancous hypothyroidism.

The electrical potential of the brain was recorded
using a 21-channel apparatus «Tredex» with computer data
processing, the quantitative analysis of encephalograms was
optimized, which made it possible to estimate the spectral
power and obtain a topographic mapping of the electrical
activity of the brain. Standard electrodes were used to
measure the indicators, as well as standard functional tests
(hyperventilation, closing and opening of the eyes, photo
and sound stimulation) and head turns in both directions.

Organic and functional changes in extracranial arteries
and the state of cerebral hemodynamics were studied using
ultrasound duplex Doppler with spectral analysis of signals
[14]. The mean peak systolic blood circulation velocity (Vps),
diastolic blood circulation velocity (Ved), peripheral resistance
index (Pourcelot, RI — resistive index) and pulsatility index
(Gosling, PI — pulsatility index) were studied using spectral
analysis of Doppler signals. According to the obtained data
were evaluated: the hemodynamic significance of the range
of functional capabilities of the arterial bed of the brain, the

26

severity of disorders, cerebrovascular reactivity and functional
insufficiency of the regulation of cerebral blood circulation.

The obtained data were entered into an electronic
database and processed by the program «Statistica 6.0» with
using parametric and nonparametric methods of variation
statistics, so the difference was significant at p <0.05.

RESEARCH RESULTS AND THEIR DISCUSSION

It was revealed according to the results of
computerized electroencephalography (CEEG), that in
patients with GDE and concomitant hypothyroidism the
type 111 of EEG was prevailed (counted 21 patients (35.1%)
(according to A. A. Zhirmunsky), which was characterized
by a diffuse desynchronization of waves with a decrease of
a- thythm up to 16-18 pV. In 16 cases (26.6%), there were
recorded the type IV, an irregular disorganized a-rhythm
with a decrease of an amplitude to 25-27 uV, and in addition
slow waves (delta and theta waves), which may indicate
the interest of mesodiencephalic structures of the brain.
The type II of EEG (hypersynchronous) was recorded in
13 cases (21.7%) of the examined patients with o-rhythm
amplitude up to 65-70 uV. The type 1 og EEG (normal)
was recorded in 10 (16.6%) patients.

In patients with GDE without concomitant
hypothyroidism the type I of EEG was recorded in 4 cases
(10.8%) of the examined patients, the type 11 of EEG — in 29
cases (72.4%), and the type 111 of EEG — in 4 cases (10.8%).

Despite the fact that the examined patients had the
initial state of the intensity of EEG rhythms in the average
physiological limits, however we revealed a significant
presence of pathological waves (namely theta waves),
irritation of diencephalic structures, and interhemispheric
asymmetry (p <0.05) in patients with GDE and
concomitant hypothyroidism, who were compared with
patients without hypothyroidism (Table 1).

The bioelectrical activity of the brain in patients with
GDE and concomitant hypothyroidism was characterized
mainly by desynchronization and disorganization of the
cortical rhythm. Changes, which were revealed on the EEG,
reflected the presence of metabolic and hemodynamic
disorders of the brain, which is consistent with the clinical
data obtained as a result of the study.

There was revealed a probable increase in
peripheral resistance (RI) and pulsatility (PI) indices in
the corresponding arteries in the absence of significant
changes in peak systolic blood flow velocity, according to
the ultrasound duplex scanning of the vessels, the indicators
of RI in the common carotid artery and vertebral arteries,
PI in the middle cerebral artery in patients with GDE and
accompanying hypothyroidism, who were compared with
patients with GDE without accompanying hypothyroidism.
This indicates a decrease in elasticity and structural changes
in the wall of the common carotid artery and vertebral
arteries and a decrease in cerebral reactivity accordingly.

Kainivyna Ta npodiraxTiana meanmmaa, Ne 4(22) /2022



KAIHIYHA MEAVILIMIHA

Table 1
Characteristics of electroencephalography indicators
Indicators GDE V\Eilfgg:]);f);iliﬁoidism GDE wit(llllozlgt7 l)l’yg)/[oitll:lyroidism P
a-rhythm 0,58+0,06 0,7610,07 0,138
B-rhythm 0,43+0,06 0,25+0,07 0,134
delta waves 0,16£0,001 0,15£0,001 0,743
Theta waves 0,070,003 0,03+0,001 0,015
Irritation of diencephalic structures 0,60+0,06 0,30+0,08 0,023
Interhemispheric asymmetry 0,22+0,05 0,08+0,01 0,016

The peak systolic velocity of blood circulation in the
studied main arteries of the examined patients increased
(p<0.05) in the right common carotid artery, in the left
vertebral artery at the level of V4 and in the right vertebral
artery at the level of V1-V3. The peak diastolic velocity of
blood circulation increased (p<0.05) in the right and left
vertebral arteries at the level of V4.

During examining patients with GDE and
concomitant hypothyroidism there was a correlation
(correlation coefficient 0.31-0.37) between the level of
pituitary thyroid-stimulating hormone in the blood and
the indicators of the average peak systolic blood circulation
velocity (Vps) and diastolic blood circulation velocity (Ved)
in common carotid artery.

Thus, based on the results of brain electrogenesis, it
should be recognized that hypothyroidism negatively affects
the functional activity of the brain. This primarily indicates
the inadequacy of the blood supply to stem formations with
suprasegmental homeostasis regulation centers, which
confirms the complexity of the pathogenesis of comorbid
pathology. Also, the insufficiency of thyroid hormones in
patients with hypertensive dyscirculatory encephalopathy
leads to a significant decrease in the elasticity and structural
changes of the wall of the carotid and vertebral arteries and
to a decrease in cerebral reactivity accordingly.

CONCLUSIONS

1. The comorbidity of GDE and hypothyroidism is
manifested by significant changes in the functional activity

of the brain, which is one of the pathogenetic links in the
progression of chronic cerebrovascular insufficiency.

2. There is a significant decrease in cerebral blood
supply and structural changes in vessels with a decrease in
the elasticity of the common carotid artery and vertebral
arteries, and a decrease in cerebral reactivity in patients
with hypertensive dyscirculatory encephalopathy and
accompanying hypothyroidism, according to duplex
scanning of brain vessels.

3. The systolic and diastolic speed of blood
circulation in the vertebral arteries increases significantly
in patients with hypothyroidism, which may be indirectly
related to the anatomical and physiological features of the
vegetative supply of the thyroid gland and vertebral arteries.

PROSPECTS FOR FURTHER RESEARCH

The lack of thyroid hormones in patients with
hypertensive dyscirculatory encephalopathy leads to
a significant decrease in cerebral reactivity and changes
in the functional activity of the brain, which is one of the
main pathogenetic links in the progression of chronic
cerebrovascular insufficiency. That is probably potentiated by
metabolic changes associated with a decrease in the activity
of thyroid hormones and needs further study. The obtained
results will make it possible to improve early diagnosis and
develop a complex of therapeutic and preventive measures
for patients with hypertensive dyscirculatory encephalopathy
and accompanying hypothyroidism.
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Pestome

0COB/IMBOCTI BIOEJIEKTPUYHOI AKTUBHOCTI FOJIOBHOIO MO3KY TA LLEPEEPAJIbHOI TEMOAVHAMIKU
Y XBOPUX 3 FMEPTOHIYHOIO AUCLIUPKYNIATOPHOKO EHLLEDAJIONATIEIO TA FNMOTUPEO30M.
KoeaneHko 0.€':2, Jluteun 0. B."

![lepxaBHa HaykoBa ycTaHoBa «HaykoBO-NpakT4HMiA LEHTP NpodinakTuyHoi Ta KNiHiYHoi Meguumtns IYC, M. Kuis.
HaujoHanbHuii yHiBepeuTET 0XOPOHU 300poB’s YkpaiHu im. M. J1. Lynuka.

AucrpKyAsSTOpHa eHIledaAoIIaTisl HalfdacTillle 3yCcTpidaeThesl B OCi6 Ipalie3AaTHOTO BiKy. B ocTtaHHe aecsTu-
AITTSI BUHMKAO Ba’KAMBe IIMTAHHS B3a€MO3B 3Ky TUPEOIAHOI Ta IlepebpoBacKyAsapHOi IaToAorii. MeToio Ao-
CAiAKeHHSI 6YAO BUBYEHHS OCOOAMBOCTET €AeKTOPOTeHe3V TOAOBHOTO MO3KY Ta IlepebpaAbHOI TeMOAMHAMIKIA
Y XBOPMX 3 TiIIEPTOHIYHOIO AVICIVMPKYASTOPHOIO eHIlepaAOIaTi€lo Ta CyIyTHIM TiIIOTUPEO30M.

Gyao obcrexxeno 97 marienTis, 3 Hux 60 oci6 3 TAE Ta cynyTHiM rinotnpeosom ta 37 —3 IAE 6e3 rinotupeosy.
B pesyabTaTi AOCAIAXXEHHSI 6yAO BUSBACHO, IO 6ioeAeKTpyIHa aKTMBHICTh TOAOBHOTO MO3KY y xBopux 3 TAE
Ta CYIyTHIM TilIOTUPEO30M XapaKTepusyBaAacs IIepeBaXkHO AeCHMHXPOHI3allielo Ta Ae30pTraHi3allielo KipKoBoi
purmikn. 3miny, BusiBaeHi Ha EET, BiaoGpa3uay HasiBHICTh METaOOAIYHIUX Ta TeMOAVHAMIYHMX TIOPYIIIEHD TO-
AoBHOro Mo3Ky. Taxox y xsopux 3 TAE Ta cynyTHIM rinoTupeo3om 3a AQaHUMMU AYIIA€KCHOTO CKaHYBaHHSI CY-
AVIH TOAOBHOT'O MO3KY CIIOCTEPiraeThCsl AOCTOBipHE 3HVDKEHHS MO3KOBOIO KpOBO3abesIledeHHs Ta CTPYKTYPHi
3MIiHM CyAVH 31 3MEHIIIEHHIM eAaCTMYHOCTI 3araAbHOI COHHOI apTepil Ta XpebIieBux apTepiii i, BiATIOBiAHO, 3HI-
JKeHHsI IlepebpaAbHOI peaKTHBHOCTI.

Taxmm umHOM, KOMOPb6iAHiICTE 'AE Ta TinoTmpeosy mposBASIETbCSI AOCTOBIpHMMI 3MiHaMM (PYHKITIOHAABHOI
aKTUBHOCTi TOAOBHOTO MO3KY Ta 3HUXEHHsI IlepebpaAbHOI peaKTUBHOCTI.

Kniouoei cnoea: rimepToHiYHa AMCIMPKYASITOpHasi eHIedaAoOmaTisl, TioTupeos, eAreKTpoeHIedaro-
rpadis, AyiAeKcHe cKaHYBaHHSI CyAUH, Ilepe6parbHa PeaKTUBHICTb.
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