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linda D-dimeris donis momateba, xolo 125-Si 
(57,3%) - C-reaqtiuli cilis maCveneblis. gamo-
janmrTelda yvela orsuli; 17  (7,8%) esaWiroe-
boda mkurnaloba reanimaciuli da intensiuri 
Terapiis ganyofilebis pirobebSi. orsuloba 
bolomde miiyvana 188 (86,%), vadaze adre imSo-
biara 22 (9,9%) qalma; 8 (3,6%) qals ganuviTarda 
abortuli gamosavali. sakeisro kveTis sixSirem 
Seadgina 65 (29,7%), OR=1.61 95% 0.85 3.06; Р>0,05.

COVID-19-is gavrcelebas orsulebSi odesis 

regionSi aqvs pandemiisaTvis damaxasiaTebeli 
suraTi. cximovani cvlis darRveva orsulebSi 
COVID-19-iT avadobis sarwmuno risk-faqtoria. 
COVID-19 warmoadgens riskis faqtors vadamde-
li mSobiarobisa da adreul vadaze orsulobis 
SewyvetisaTvis (OR=4,23 95% CI 1.35 - 13.25; Р<0,05). 
orsulebsa da prenatalur pacientebze COVID-
19-is gavlenis Sesaxeb sarwmuno monacemebis 
miRebisaTvis aucilebelia multicentruli 
kvlevebis gagrZeleba am mimarTulebiT.

MODERN CLASSIFICATION OF POSTERIOR CIRCULATION STROKE: 
CLINICAL DECISION MAKING AND DIAGNOSIS (REVIEW)
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Posterior circulation strokes (PCS) account for approximately 
20-25% of ischemic strokes [1-4]. These strokes are less represent-
ed in the scientific literature, are more difficult to diagnose, have a 
more severe clinical course and have higher mortality compared to 
anterior circulation strokes [5-12]. Terminological definitions and 
classification of PCS have been discussed and changed over the 
years. That is why we consider it necessary to focus the attention of 
physicians on the modern classification of PCS.

We aimed to provide a narrative review of the modern clas-
sification of posterior circulation stroke.

Material and methods. This article is the part of the research 
topic named ”To determine the features of the course and conse-
quences of stroke in patients of different age groups, taking into 
account genetic and infectious factors and comorbid pathology” for 
2018-2021 with the state registration number - 0118U003695.

A comprehensive electronic literature search on Scopus, Web 
of Science, MEDLINE, ScieLo, PubMed, The Cochrane Library, 
EMBASE, Global Health, CyberLeninka, RINC databases, and 
databases of government scientific libraries of Ukraine, European 
Union, United Kingdom, and the USA for the period 1991–2021. It 
was performed to identify scientific publications that discussed the 
modern classification of PCS. The applicable articles are cited and 
referenced. No limit is placed on publication time or the language 
of the article. All relevant articles were identified and screened by 
two authors (MP and OF), and disagreements were resolved by 
consensus. The results are summarized narratively.

Results and discussion. PCS is classically defined as an in-
farction within the vertebrobasilar arterial system (VBS). The 
posterior circulation is supplied by the bilateral vertebral (VA) 
and basilar arteries (BA). VBS serves as a critical arterial supply 
to the cervical spinal cord brainstem, cerebellum, thalamus, and 
occipital lobes [13]. VAs arise from the right and left subclavian 
arteries and travel cranially through the transverse foramina of 
the cervical vertebrae [14].

First studied in the XIX century, PCS remains poorly under-
stood compared to anterior stroke. Terminological definitions 
and classification of PCS have been discussed and changed over 
the years [15]. Neuroimaging techniques have revolutionized 

an understanding of clinical aspects, causes, mechanisms, treat-
ment programs, and consequences of PCS [16]. 
Anatomic	Classification
According to the modern classification, PCS are divided into 

three intracranial anatomical areas [17, 18] (Fig. 1):
 - proximal territory, covering the medulla oblongata and the 

posterior lower part of the cerebellum, which are supplied with 
blood by intracranial VA, the largest branch of the VA - posterior 
inferior cerebellar artery (PICA), and numerous branches of the 
paramedian arteries that branch from them;

 - middle territory of the posterior circulation that includes the 
pons Varolii, the anterior-lower part of the cerebellum, which is 
supplied with blood by BA, one of the lateral branches of the 
BA- anterior inferior cerebellar artery (AICA), deep perforated, 
and paramedian arteries;

 - distal territory of the posterior circulation covers the mid-
brain, upper part of the cerebellum, thalamus, occipital lobe, and 
the area of the posterior temporal lobes of the cerebral hemi-
spheres that are vascularized by the rostral part of the BA, its 
branches - superior cerebellar artery (SCA), AICA, deep perfo-
rated arteries, and posterior villous artery.

This classification takes into account the presence of vascu-
lar syndromes of the posterior circulation and brainstem in the 
case of damage only to the deep arteries, not superficial. In ad-
dition, this classification accounts for the previously mentioned 
features of the distribution of intra-stem branches of arteries, as 
well as arteries of the posterior circulation of the cerebellum and 
thalamic vascular areas.

According to the modern classification, strokes in the men-
tioned above proximal, middle, and distal areas are divided 
into medial, lateral, dorsal, combinations of medial and lateral 
strokes, and classic thalamic stroke (anterior, paramedian, low-
er lateral, and posterior) [13,19-24]. Clinical and neuroimag-
ing allows accurately verifying the topography of the brainstem, 
cerebellar, thalamic stroke, and the corresponding arterial area 
involved in the pathological process in the case of PCS. Infarcts 
of certain parts of the brainstem, cerebellum, or thalamus are 
identified as isolated.
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Fig. 1. Intracranial areas of the posterior circular basin and 
brain stem:

I - proximal area (medulla oblongata, posterior inferior part 
of the cerebellum); ІІ - middle territory (pons Varolii, the anteri-
or lower part of the cerebellum); III - distal territory (midbrain, 
upper part of the cerebellum, thalamus, occipital lobe, and a 
part of the posterior temporal lobe of the brain)

Quite often, several anatomical structures of the posterior cir-
cular basin are affected. They are classified as multiple infarc-
tions/strokes. These are also isolated infarctions that occur in at 
least two arteries iso- or bilaterally and are always small in size.

Combined or associated infarctions are ischemic lesions of 
various structures of the brainstem or brainstem and other areas 
of the blood supply by the VBS (thalamus, cerebellum, occipi-
tal, and temporal lobes of the brain); lesions of the cerebellum 
and other areas (medulla oblongata, pons Varolii, midbrain, 
thalamus, occipital lobes of the brain); thalamus and other areas 
(midbrain, occipital lobes) [25-28].
Etiologic	Classification
According to etiological factors, according to the criteria of 

TOAST, all posterior circular infarctions are divided into lacu-
nar and non-lacunar [13,29-33]:

- lacunar infarctions are formed due to damage to small para-
median arteries, as well as deep perforated arteries, caused by 
microangiopathies due to hypertension, often are associated 
with diabetes, in the absence of sources of cardioembolism and 
stenosis of the vertebral arteries (VA);

- non-lacunar infarctions caused by cardioembolism are 
formed due to the lesions of short and/or long enveloping 
branches of VA and BA in the presence of sources of cardioem-
bolism and the absence of stenosis of the large VA;

- non-lacunar infarcts caused by macroangiopathy are formed 
due to occlusive lesions of large-diameter arteries (VA and BA) 
in the extra- or intracranial areas.

Given the data of the above classification, clinical and neuroim-
aging analysis can improve the diagnosis and description of specific 
symptoms, vascular syndromes, clinical forms of PCS of different 
localization, and reveals the essence of the PCS, in particular the 
presence of neurological symptoms and the mechanism of their oc-
currence. Stroke education programs should be provided to all PCS 
patients as a part of medical care to prevent recurrent cerebrovascu-
lar events, improve the length and quality of life [34–43].

Functional Outcome
Correct formulation of the clinical diagnosis in PCS patients 

is also critical for predicting the functional outcomes of stroke. 
The short-term and long-term functional outcomes after an in-
farction in different intracranial vascular territories of the pos-
terior circulation basin had certain features of the evolution of 
functional and neurological recovery [13,44,45]. The defeat of 
even small arteries of the posterior circulation causes much more 
frequent disability of the patient after 3 months of observation 
compared with occlusion of small arteries of the internal carotid 
artery [46]. Particularly high risk of disability was observed in 
patients with occlusive processes of large in diameter (vertebral 
and basilar) arteries, which required much more active treatment 
and careful care of patients. Recent studies highlighted that cer-
ebellar infarctions had a significantly better functional outcome 
compared to infarctions of the medulla oblongata in the short 
and long-term perspective when midbrain infarctions — on the 
90th day of the prospective observation [47].

Samples of diagnoses in patients with PCS
Taking into account the modern classification of PCS, we 

would like to share samples of correct formulation of the clini-
cal diagnosis in patients with PCS:

- Intracerebral hemorrhage into the right hemisphere and cere-
bellar vermis, lightni zourse of the disease complicated by blood 
breakthrough into the ventricular system, subarachnoid space, 
and dislocation of the brain stem.

- Lateral infarction of the medulla oblongata with the devel-
opment of alternating Wallenberg syndrome, atherothrombotic 
subtype.

- Lacunar lateral infarction of the pons Varolii with the de-
velopment of incomplete hemisensory syndrome (cheiro-pedo-
oral) in a patient with hypertension and diabetes.

- Infarction of the lower lateral area of   the thalamus with the 
development of Degerin-Russi syndrome, cardioembolic sub-
type.

- Infarction of the posterolateral area of   the thalamus with the 
development of full hemisensory syndrome, atherothrombotic 
subtype.

- Paramedian infarction of the right thalamus, combined with 
infarction of the posterior temporal lobe of the brain, cardioem-
bolic subtype.

- Myocardial infarction of the middle part of the pons Varolii  
on the right, combined with infarction of the left hemisphere of 
the cerebellum, atherothrombotic subtype.

Conclusions. Classification of PCS is extremely important in 
the compilation of statistics on causes of morbidity and mortal-
ity. It is crucial to know what kinds of PCS are prevalent in an 
area and how these prevalence rates vary with time.

We provided a comprehensive narrative review of the modern 
anatomical and etiological classification of PCS. Summarizing 
the results of this literature overview, we would like to address 
an essential question about the formation of a clinical diagnosis 
in patients with PCS and offer the following provisions:

1. In the case of PCS with medullar, pons, mesencephalon, 
cerebellum, or thalamic infarction, vascular area (proximal, 
middle, distal), a clinical variant of infarction, and anatomical-
topographic analysis should be considered in the formation of 
the diagnosis. Also, it should be noted if the infarction is isolated 
or combined with other infarctions.

2. In the case of ischemic infarction in different parts of the 
brain stem or cerebellum, the wording of the diagnosis “isch-
emic stroke in the vessels of the vertebrobasilar arterial system” 
should not be used, as it only partially reveals the nature of 
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stroke, including the presence of clinical neurological symp-
toms and their mechanism. Therefore, such a definition cannot 
be considered methodologically correct.

3. The diagnosis of different parts of the brainstem is not 
recommended to replace with the diagnosis of “thrombosis” or 
“embolism” of a particular artery, because the intracranial vas-
cular areas of adjacent areas of the brainstem overlap, forming a 
vascular association.
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SUMMARY

MODERN CLASSIFICATION OF POSTERIOR CIRCU-
LATION STROKE: CLINICAL DECISION MAKING 
AND DIAGNOSIS (REVIEW)

1Prokopiv M., 2Fartushna O.

1O. Bogomolets National Medical University, Kyiv; 2Ukrainian 
Military Medical Academy, Kyiv, Ukraine

Posterior circulation strokes correspond to around 20–25% of 
all strokes. These strokes are challenging to diagnose because of 
the complexity of especially the structures, differences in pre-
senting symptoms, clinical evaluation, diagnostic testing, and 
management strategy. Little is published about the modern clas-
sification of posterior circulation stroke.

We aimed to provide a narrative review of the modern clas-
sification of posterior circulation stroke. 

A comprehensive electronic literature search was performed 
on Scopus, Web of Science, MEDLINE, ScieLo, PubMed, The 
Cochrane Library, EMBASE, Global Health, CyberLeninka, 
RINC databases, and databases of government scientific librar-
ies of Ukraine, European Union, United Kingdom, and the USA 
for the period 1991–2021. It was done to identify scientific pub-
lications that discussed the modern classification of posterior 
circulation stroke. 

A narrative review of the modern classification of posterior 
circulation stroke is presented and discussed. We provided a 
comprehensive narrative review of the classification of posterior 
circulation stroke.

Keywords: posterior stroke, classification, posterior circula-
tion stroke, vertebrobasilar, review.

РЕЗЮМЕ

СОВРЕМЕННАЯ КЛАССИФИКАЦИЯ ВЕРТЕБРАЛЬ-
НО-БАЗИЛЯРНЫХ ИНСУЛЬТОВ: ПРИНЯТИЕ КЛИ-
НИЧЕСКОГО РЕШЕНИЯ И ПОСТАНОВКА ДИАГНО-
ЗА (ОБЗОР)

1Прокопив М.М., 2Фартушная Е.Е.

1национальный медицинский университет им. А.А. Бого-
мольца, киев; 2украинская военно-медицинская академия, 
киев, украина

Инсульты вертебрально-базилярного бассейна составля-
ют около 20-25% от всех инсультов, являются более слож-
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ными в диагностике, имеют худший прогноз и неблагопри-
ятное течение. 

Цель исследования - обзор научной медицинской литера-
туры о современной классификации инсульта вертебраль-
но-базиллярного бассейна. 

Проведен комплексный электронный поиск ретроспек-
тивной и текущей литературы в базах данных Scopus, 
Web of Science, MEDLINE, ScieLo, PubMed, The Cochrane 
Library, EMBASE, Global Health, CyberLeninka, RINC, а 

также в базах данных государственных научных библиотек 
Украины, Европейского Союза, Великобритании, США и 
других стран за период 1991–2021 гг. для выявления науч-
ных публикаций, в которых обсуждается современная клас-
сификация инсульта вертебрально-базилярного бассейна. 

Проанализирована научная медицинская литература о со-
временной классификации инсульта вертебрально-базилярно-
го бассейна. Представлен аналитический обзор современной 
классификации инсульта вертебрально-базилярного бассейна.

reziume

vertebralur-bazilaruli insultebis Tanamedrove klasifikacia: 
klinikuri gadawyvetilebis miReba da diagnozis dasma (mimoxilva)

1m. prokopivi, 2e. fartuSnaia

1a. bogomolcis sax. erovnuli samedicino universiteti, kievi; 
2ukrainis samxedro-samedicino akademia, kievi, ukraina

vertebralur-bazilaruli auzis insultebi 
Seadgenen arsebuli insultebis daaxloebiT 
20-25%. daavadebis diagnostika gacilebiT rTu-
lia, gaaCnia cudi prognozi da mimdinareoba. 
vertebralur-bazilaruli auzis insultebis 
Tanamedrove klasifikaciis Sesaxeb gamoqvey-
nebuli samecniero naSromebis odenoba sakmaod 
mwiria. 
kvlevis mizans warmoadgenda vertebralur-ba-

zilaruli auzis insultebis Tanamedrove kla-
sifikaciis Sesaxeb samecniero samedicino li-
teraturis moZieba da analitikuri mimoxilva. 
ganxorcielda 1991-2021 wlebis mdgomareobiT 

samecniero publikaciaTa momcveli eleqtro-
nuli literaturis moZieba monacemTa bazaSi 
Scopus, Web of Science, MEDLINE, ScieLo, PubMed, The 
Cochrane Library, EMBASE, Global Health, CyberLeninka, 
RINC, agreTve ukrainis, evrokavSiris, didi bri-
taneTis, aSS da sxva qveynebis saxelmwifo sa-
mecniero biblioTekebSi, romlebSic ganixileba 
vertebralur-bazilaruli auzis insultebis 
Tanamedrove klasifikacia. 
Catarebuli analizis Sedegad warmodgenilia 

vertebralur-bazilaruli auzis insultebis 
Tanamedrove klasifikaciis detaluri analiti-
kuri mimoxilva.

CIRCADIAN RHYTHM DISORDERS AND NON-MOTOR SYMPTOMS 
IN DIFFERENT MOTOR SUBTYPES OF PARKINSON’S DISEASE

Tarianyk K., Shkodina A., Lytvynenko N.

Poltava State Medical University, Ukraine

Parkinson’s disease (PD) is neurodegenerative disease, usu-
ally characterized by tritium of motor symptoms: bradykinesia, 
rigidness and rest tremor. The symptoms of PD are accompanied 
by degenerative changes concerning the brain, spinal cord and 
peripheral nerves. In Parkinson’s disease there is a depletion of 
dopaminergic neurons in the compact part of the substantia nigra 
(SN) and significant changes in the red nucleus, hippocampus 
and cortical structures [11].

There are different algorithms of determination of engine sub-
type of PD, depending on the prevailing symptoms of motor dis-
orders. Thus, recently there is an increase in the frequency of de-
velopment of akinetic-rigidity (AR) and mixed (ART) (akinetic-
rigidity-tremor) subtypes [2]. At the same time, a systematic 

review of neuroimaging changes in different motor subtypes of 
CP indicates the «benign» course of tremor-dominant (TD) form 
compared with other. In patients with non-tremor-dominant (AR 
& ART) subtypes of PD, there is a deficiency of striato-thalamo-
cortical and other thalamocortical pathways, which leads to a 
connection with cognitive and sensorimotor disorders, and in 
the tremor-dominant subtype there is a greater dysfunction of 
the cerebellar-thalamo-cortical pathway. TD, unlike other motor 
subtypes, has no changes in the cortico-basal pathways [3]. 

Recent studies show that phenotype of the disease depends 
not only on the prevalence of certain motor signs, but also on 
the non-motor symptoms. Determination of different profiles of 
the PD allows to improve forecasting of the course and manage-


