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Reduced metabolic processes in hypothyroidism induce quantitative changes of hemodyna
mic parameters: reduced minute and stroke volume, reduced circulating blood volume, decreas
ed blood flow rate, etc. Literature data about brain circulation conditions in hypothyroidism 
are relatively scanty although the earlier progress of cerebral atherosclerosis ana typical psychic 
disorders in hypothyroidism is familiar in clinical practice. 

According to angiographic and pathomorphological investigations, the lesion of extracranial 
parts of head magistral arteries plays a main role in the pathogenesis of ischemic brain disease 
with almost half of the cases ( 1 ) . Cerebral angiography is required to determine exactly the lo
calization and the extent of dissemination of the occlusive process. However, it is a certain risk 
for the patient, it requires expensive apparatuses and thus can not be widely used. That is why 
the elaboration of easily accessible and safety methods for diagnosis ot cerebral vascular lesions 
is very actual. One of these methods is ultrasonic flowmetry by using Doppler's effect enabling 
the registration of pulsatile changes of blood flow rate in the vessels in cases of intact skin. 

The aim of the present work was to study by means of ultrasound dopplerography carotid 
and vertebral arteries in primary hypothyroidism patients in order to receive information about 

*the condition of brain circulation in these patients. 

Material and Methods 

A total of 28 hypothyroidism patients with mean age of 49.8 years were sonographic ally 
studied. A l l of them were hospitalized. We obtained data about internal carotid artery "stenos 
i s " (thrombosis) by blood flow localization in the same carotid and in the supratrochlear ar
teries. Vertebral arteries were transcutaneously (retromastoidalis) examined. The diagnosis "ste
nosis" or "thrombosis" of trie internal carotid or vertebral artery was ascertained according to 
generally-accepted criteria (2 ) . Thyroxin therapy was administered to all the patients. Drug eff
ect on cerebral hemodynamics was read by threefold Doppler sonographic investigation of ma
gistral cerebral vessels (prior to treatment, one month and 3 months after treatment). T i с !« 
lowing parameters of dopplerograms of common carotid and vertebrni arteries weiс qua? nta* 
vely analyzed: 

1. Maximal stroke rate ( M S R ) . 
2. Stroke rate increase ( S R I ) . 
3. E n d diastole rate ( E D R ) (fig. I ) . 
A va^ular Dopple*, 762, Kranzbihler , F R G was used in our study. T L control groir, con 

sisteu of 20 healthy persons without clinical and рагасШис.и] lata sbout ,j disease of the cardio
vascular system or of the thyroid eland having a sex-age composition lose to that of the patie-
ents studied (the лют age of H>divi<h ate o f the control group - ,s 46.6. years). 
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Fig. 1. Doppleiographic parameters of a common carotid artery. 

AC - maximal stroke rate (MSR); ВС - stroke rate increase (SRI); DE - end diastole rate (EDR) 

Results and Discussion 
Table 1 shows the results from the study of the parameters of cerebral magistral vessels in 

patients with primary hypothyroidism and healthy controls. I t is evident that linear rate of 
dopplerograms in these four vessels is significantly lower for all the three parameters analyzed 
which indicates that there is an increased resistance distally from the localization of the lesion. 
This fact proves the presence of non-intact brain vessels in our patients studied. 

We find out sonographic data about stenosis (thrombosis) of the internal carotid and/or ver
tebral arteries in 44.4 per cent of primary hypothyroidism patients studied. In three cases two 
or even more magistral vessels are affected. 

The results from dopplerograms of patients with cerebral magistral vascular disorders in cas
es of primary hypothyroidism are compared with these of the rest patients without dopplero-
graphic abnormalities. There is no statistically significant correlation between duration of di
sease and presence of accompanying diseases, e.g. arterial hypertension, ischemic heart disease, 
with both patients groups. I t is to be noted that hyperlipidemia is considerably more frequent 

Certain changes manifested by positive reaction in blood cells were established in all the pa
tients with diabetes mellitus studied notwithstanding the age, sex, type, severity, compensation 
and duration of the disease. I n most cases these changes were even more considerable than the 
most severe stages of manganese poisoning in animals or the high degree of manganosis in cases 
of occupational exposure. 
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Ultra*-Hind Г >p rograph' n p\ nary hypothyroidism patients 

V c 

M S R 

patients health; 

>lc rograph ic } 

patients 

S R I 

healthv h ?h\ 

let < C O ! ! U ; i O ; i • . Г О !.<•:! 

r ight common carotid 
lef t ver tebra l ar ter\ 
right v i rtcbral a r tery 

3 6 2 <*» 16.0 Я 44.0225.14 22.12: 7.25 26.86x4.81 
34.6615.86 41 .60±4 .90 19.3816.97 26.62-5 12 
14.50 4.7 ' 18.0415.68 9.41 3.84 ll .05±4.3fc 
14.6.< "5.3 ' 15.48+5.10 9 , ^ - U 2 10.4813 9. 

л 5 ± 4 . 5 4 
>>R + • 32 < 



46 L. Koeva, P. Mangov, P. Velkova. 

in hypothyroidism and cerebral disorders (there is a manifested hyperlipidemia in 8 from 12 pa
tients with cerebral disorders in cases of primary hypothyroidism) as compared with that of the 
other group - hypothyroidism without cerebral vascular disorders (there is hyperlipidemia in 
only two from 16 patients). The difference of T 3 level between the groups is not statistically 
significant. However, the lower T 4 level and the higher T T H one is statistically significant in pri
mary hypothyroidism patients with cerebral vascular disturbances. 

Table 2 demonstrates dopplerographic parameters of the common carotid arteries in primary 
hypothyroidism patients prior to and after L-thyroxin treatment. One can see that an increase 

T a b i c 2 
Ultrasound Dopplcrography of the common carotid artery in hypothyroidism patients prior to and after 
L-Thyroxin treatment 

Dopplerographic 
parameters 

Prior to 
treatment 

After one-month 
treatment 

After three-month 
treatment 

% 

M S R 37.05 ± 8 . 6 2 36.95 ± 8 . 3 5 44.78 ± 8 . 8 2 120.86 
S R I 25.91 ± 6 . 3 4 23.41 ± 5 . 9 8 24.37 ± 6 . 7 7 
Е D R 12.64 ± 3 . 7 7 14.49 ± 4 . 1 0 19.75 ± 3 . 9 5 155.88 

of linear rate of the common carotid arteries is registered in two dopplerographic parameters, 
i.e. in M S R and E D R , after a 3-month treatment with L-thyroxin. However, there are no similar 
changes after one-month drug treatment. Linear rate increase is particularly well-outlined after 
L-thyroxin treatment when E D R as parameter with the greatest diagnostic significance is conc
erned. I t is known that this parameter best illustrates the conditions of brain hemodynamics. 
After a 3-month L-thyroxin treatment it increases by 55.88 per cent. 

I t can be concluded that ultrasound dopplerography is appropriate in the diagnosis and the
rapy o f cerebral vascular disorders with primary hypothyroidism. On the basis of our study we 
are allowed to draw the following conclusions: 

1. Incomplete compensation in primary hypothyroidism (increased T T H level) due to inade
quate therapy can be discussed as a pathogenetic factor for cerebral vascular disturbances as
certained. 

2. Hyperlipidemia is a second probable factor. I f it is not improved by substitution therapy 
with thyroid hormones a separate therapy of hyperlipidemia is required. 

3. Being non-invasive and atraumatic, ultrasound dopplerography can be widely used for in
vestigations of therapeutic influence of some thyrotropic medicaments upon brain hemody
namics. 
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УЛЬТРАЗВУКОВАЯ ДОПЛЕРОГРАФИЯ В ДИАГНОСТИКЕ НАРУШЕНИЙ 
МОЗГОВОГО КРОВООБРАЩЕНИЯ ПРИ ПЕРВИЧНОМ ГИПОТИРЕОДИЗМЕ 

Л. Коева, Я. Мангов, П. Велкова, Д. Пащиева 

Р Е З Ю М Е 

У 28 больных с первичным гипотиреодизмом в возрасте 48-49 лет методом ультразвуковой 
доплерографии исследованы позвоночные и внутренние сонные артерии - с целью изучения со
стояния мозгового кровообращения. Количественному "анализу подвержены следующие параметры 
доплерограммы: 1. максимальная систолическая скорость; 2. систолическое повышение скорости; 
3. крайняя диастолическая скорость. 

Устанавливаются стоимости более ниской линейной скорости доплерограмм в четырех указан
ных сосудах и трех анализированных параметров. В^качестве контролей использовались 20 практи
чески здоровых лиц того же возраста. Проводится сопоставление результатов динамического ис
следования мозгового кровообращения через один, три и шесть месяцев после замещающего ле
чения гормонами щитовидной железы. После одного* месяца не устанавливается изменений по срав
нению с исходным состоянием. После третьего и ше<?1^|Го "месяца, однако, максимальная систоли
ческая скорость и крайняя диастолическая скорость повышаются. 


