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Clinical vascular syndromes of thalamic strokes
iINn anterior and paramedian vascular territories:
a prospective hospital-based cohort study

Abstract. Background. The article covers pathophysiological features and patterns of the occurrence
of neurological, neuropsychological, and clinical vascular syndromes of thalamic strokes in anterior and
paramedian vascular territories. The features of neurological clinical picture, topical, and neuroimaging
diagnosis of thalamic strokes in anterior and paramedian vascular territories are analyzed and described. We
purposed to describe and analyze the clinical and neuroimaging features of vascular syndromes of thalamic
strokes in anterior and paramedian vascular territories in a prospective hospital-based cohort study. Materials
and methods. We have prospectively recruited 319 acute stroke patients, admitted within 24 hours from the
onset of the stroke symptoms to the Neurological Center at an academic hospital (Oleksandrivska Clinical
Hospital) in Kyiv, Ukraine. Comprehensive neurological, clinical, laboratory, ultrasound, and neuroimaging
examinations were performed to all patients. Results. MR1/CT-proven thalamic stroke was diagnosed in 34
(10.6 %) of 319 patients, forming a study group. Twenty-two of 34 patients (average age 61.9 = 10.2 years)
were diagnosed with an acute isolated ischemic thalamic infarction, and 12 patients (average age 59.0 + 9.6
years) were diagnosed with an acute thalamic hemorrhage. Conclusions. Specific neurological features of
clinical vascular syndromes of acute thalamic strokes in anterior and paramedian vascular territories were
analyzed, compared, and described.
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Background

Worldwide, stroke is the second leading global cause
of death, accounting for 11.8 % of total deaths [1—17].
According to the World Health Organization, 15 million
people suffer from stroke each year. Of these, 5 million
die and another 5 million are permanently disabled [10,
18, 19]. In addition, more young people are affected by
stroke in low- and middle-income countries. On avera-
ge, stroke occurs 15 years earlier causes more deaths
in people living in low- and middle-income countries,
when compared to those in high-income countries
[8,20—22].

The thalamus plays an important role in different
brain functions including memory, emotions, sleep-wake
cycle, executive functions, mediating general cortical
alerting responses, processing of sensory (including taste,
somatosensory, visual, and auditory) information and
relaying it to the cortex, and sensorimotor control [23].
Thalamic stroke, both alone and in combination with in-
farcts involving other structures, is not rare, accounting
for approximately 11 to 23—25 % of cases of all posterior
circulation strokes, especially in combination with dama-
ge to other structures [24, 25]. However, currently, there
are not enough published prospective hospital-based co-
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hort studies that report and analyze pathophysiological
features and patterns of the occurrence of neurological,
neuropsychological, and clinical vascular syndromes of
the thalamic strokes in anterior and paramedian vascu-
lar territories, and their topical diagnosis using clinical,
neurological, and neuroimaging methods in a prospective
hospital-based cohort study [25—31].

Neurological and neuropsychological symptoms of
thalamic strokes are invariably investigated by doctors
during an objective examination of the patient, being
an integral part of establishing a syndromological, topi-
cal, and clinical diagnosis. An analysis of the description
of the clinical manifestations of thalamic vascular syn-
dromes in a historical aspect, an assessment of the patho-
physiology, features and patterns of the occurrence of
certain stroke syndromes in different vascular territories
are important for a better understanding of a disease. The
determination of vascular thalamic syndrome allows solv-
ing two main issues: the presence of damage to a specific
vascular territory and a topical diagnosis of the central
nervous system damage (thalamic stroke) [30]. Given all
this, we performed a comprehensive clinical and neu-
roimaging analysis of the treatment results and assessed
the outcomes of the disease in 34 patients with thalamic
stroke, among whom 22 patients had isolated thalamic in-
farction and 12 — hemorrhage in the thalamus.

The purpose of this study is to describe and analyze
the clinical and neuroimaging features of vascular syn-
dromes of thalamic strokes in anterior and paramedian
vascular territories in a prospective hospital-based cohort
study, providing a comprehensive clinical and neuroimag-
ing analysis.

Materials and methods

The materials and methods of this prospective hospi-
tal-based cohort study of acute ischemic stroke patients
were reported previously [29—31]. Briefly, from 2001 to
2011 all study participants were admitted to the Neu-
rological Center of Oleksandrivska Clinical Hospital
(Kyiv, Ukraine) that consists of an admission depart-
ment, clinical department of neurology, department of
cerebrovascular pathology with intensive care/stroke
unit, and a research department of neurology. Patients
were admitted to the hospital within the first 24 h since
the first stroke symptoms occurred. All stroke cases
were reviewed by at least two board-certified neurolo-
gists trained in cerebrovascular diseases. Clinical history,
12-lead electrocardiogram, blood testing, carotid ultra-
sound, head computed tomography (CT) and/or brain
magnetic resonance imaging (MRI) were obtained for all
study participants. Stroke was defined according to cri-
teria of the World Health Organization, American Heart
Association/American Stroke Association guidelines for
adult stroke, and was confirmed by neuroimaging [32,
33]. The etiology of stroke was classified according to the
TOAST criteria [34]. The National Institutes of Health
Stroke Scale, the Modified Rankin Scale, the Barthel
index, and the Charlson Comorbidity Index were deter-
mined for all participants. Secondary stroke prevention

was prescribed according to the American Heart Asso-
ciation/American Stroke Association and the European
Stroke Organisation guidelines immediately after the
stroke diagnosis was made [35—41]. Stroke education
programs were provided to all study participants [11, 16,
30, 42—45].

Parametric and non-parametric statistic methods were
applied. The log-rank test was used for univariate com-
parisons of event-free survival between groups. A two-sided
p < 0.05 was considered significant for all analyses. All sta-
tistical analyses were performed using IBM SPSS Statistics
Version 22.

Results and discussion

In total, 319 adult patients with acute MRI/CT-proven
stroke were screened. Among them, 204 (63.9 %) patients
were diagnosed with an acute posterior circulation ischemic
stroke, and 115 (36.1 %) individuals had an intracerebral
hemorrhage. Thalamic stroke was diagnosed in 34 (10.6 %)
of 319 patients, forming the study group. The distribution
by stroke type in the study group was as follows:

— 22 patients (12 men, 10 women aged 50 to 84 years;
average age 61.9 + 10.2 years) were diagnosed with an acute
isolated thalamic stroke;

— 12 patients (5 men, 7 women aged 57 to 75 years; aver-
age age 59.0 £ 9.6 years) had a proven diagnosis of thalamic
hemorrhage.

Seven (31.8 %) of 22 patients with isolated thalamic
stroke were diagnosed with lesions of small arteries, or /a-
cunar stroke (focal diameter < 1.5 cm), with the typical risk
factors background (arterial hypertension, diabetes melli-
tus) and absence of stenosis of large arteries and a potential
source of cardioembolism. Lacunar thalamic infarction was
more often determined in the posterolateral adjacent zone
(in 5 patients) and in the inferolateral classic vascular ter-
ritories of the thalamus (in 2 patients).

Non-lacunar stroke with a diameter of foci lesion
> 1.5 cm was detected in 15 (68.2 %) patients. It arose as a
result of occlusion of the thalamic arteries, branches of the
posterior cerebral artery. Ischemic damage to the thalamus
in 4 (18.2 %) patients was due to cardioembolism (hypokine-
sia after myocardial infarction in two cases, atrial fibrillation
in one case, pathology of the heart valves in one case); 11
(50.8 %) individuals were diagnosed with atherothrombotic
intracranial subtype of ischemic stroke. Non-lacunar tha-
lamic infarcts were mainly localized in the classic thalamic
territories (in 11 patients), less often — in the border vascular
zones (in 4 people).

In 9 (40.9 %) of 22 patients with isolated thalamic
stroke, the lesion was localized in the right thalamus, in
12 (54.5 %) — in the left thalamus, and in one (4.6 %)
case, a bilateral lesion of the thalamus was detected. In
15 (68.2 %) patients, foci of lesion were found in the
classic vascular thalamic territories (paramedian and
lower lateral), in 7 (31.8 %) cases, foci of lesion were
detected in the borderline vascular territories (central
and posterolateral).

Thus, according to the thalamic stroke localization in
the examined patients, four vascular and anatomical terri-
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Figure 1. Schematic representation of thalamic
territories and localization of thalamic strokes. On
the left, the classic thalamic territories are: | —
anterior, Il — paramedian, Ill — lower lateral, IV —
posterior. On the right, the topographic structure
of thalamic strokes in the examined patients is
as follows: 1 — paramedian, 2 — central, 3 —
posterolateral, 4 — inferolateral

tories with specific clinical manifestations were identified
(Fig. 1):

— paramedian;

— lower lateral;

— central;

— posterolateral.

Clinical vascular syndromes of thalamic strokes
in anterior vascular territory

Vascular lesions in the anterior territory of the thala-
mus with occlusion of the tuberothalamic artery cause
severe neuropsychological disorders and behavioral
syndromes, behavior change syndrome named anomie
(from the French “anomic” — lawlessness, abnorma-
lity). The main manifestations of anomie syndrome
are as follows: periodically onset excitement, explo-
sions of inadequately strong emotions, illegal behavior.
Disorder of the emotional sphere manifested itself in
dysthymia (from the Greek — despondency, sadness)
that consists of such symptoms as sensations of hopeless
everyday life, pessimism, spleen, anxiety, loss of strength,
suppressed sadness. Symptoms of dysthymia, although
similar to the manifestations of depression, are not so
pronounced.

It should be noted that the feeling of unpleasantness and
the elements of negative emotions seem to be inseparable
from each other with a stroke in the anterior territory of the
thalamus. By their nature, they reflect a connection with
subcortical dysfunction [46].

Clinical vascular syndromes of thalamic strokes
in paramedian vascular territory

Unilateral stroke of the paramedian vascular territory

Unilateral stroke of the paramedian vascular territory
clinically manifested itself in posteromedian thalamic syn-
drome. The main symptoms of the syndrome were impaired
consciousness, memory, vertical gaze palsy, pronounced neu-
ropsychological disorders, and psychosensory disorders —
hallucinosis. It is believed that the depression of consciousness
is a result of damage to the posterior parts of the dorsomedial
and intralaminar nuclei, as well as a violation of their relation-
ship with the ascending reticular formation and the cerebral
cortex [47]. The mechanism of the occurrence of hallucinosis
is not fully established. Since the thalamus is an important
link of the subcortical-cortical functional loop with feedback,
a stroke of the paramedian thalamic territory can generate the
excessive impulse to the cortex of the temporal lobe, which is
involved in the perception and processing of visual informa-
tion, which causes the development of hallucinosis [48]. The
occurrence of selective impaired upward gaze confirms that
paramedian thalamic infarction has a pathological effect on
the supranuclear tracts responsible for vertical gaze control
without damage to the rostral midbrain [49].

In our study group, paramedian vascular territory (in
6—27.3 % of patients) corresponded to the classic thalamic
territory, and the development of a stroke was accompanied by
damage to the posteromedian thalamus, including the nucleus
of the medial longitudinal fasciculus, the posterior divisions
of the dorsomedial and intralaminar nuclei: central, lateral,
parafascicular. The development of the posteromedian tha-
lamic syndrome was typical for a unilateral stroke of the para-
median vascular territory, it manifested as an acute depression
of consciousness, cognitive impairment, and impaired upward
gaze. Clinically, depression of consciousness was detected in
all patients: stunning (in 2 patients) manifested itself in a re-
striction of activity and a slowdown of mental reactions; stu-
por (in 3 patients) was characterized by a deeper depression of
consciousness; one patient with bilateral thalamic infarction
was diagnosed with coma with a complete loss of perception of
the world and herself. It is believed that the depression of con-
sciousness is a consequence of damage to the posterior parts of
the dorsomedial and intralaminar nuclei, as well as a violation
of their connection with the ascending reticular formation and
cerebral cortex [47].

In most cases, cognitive impairment manifested itself
in a memory disorder: in one patient with left-sided le-
sion of the paramedian vascular territory of the thalamus,
retrograde amnesia (loss of memory for events preceding a
stroke) was revealed, and in two patients with right-sided
damage, anterograde amnesia (loss of memory for events
after a stroke) was determined. In one patient with left
hemisphere lesion of the paramedian thalamus region,
ideomotor and constructional apraxia were detected. In
another case with a lesion of the right paramedian vascu-
lar territory of the thalamus, anosognosia and ignoring the
left half of the space, impaired perceptions of reality in the
form of hallucinosis were observed. With left-, right-sided
lesions, speech disorders were noted. Vertical gaze palsy
was detected in three patients with left-sided paramedian
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lesion of the thalamus. A stroke of the paramedian vascular
territory of the thalamus also manifested itself in behavioral
syndromes — anomie and dysthymia.

Bilateral stroke of paramedian vascular territory

More severe neurological dysfunction and symptoms
occurred with a bilateral stroke of paramedian vascular
territory. There is a paramedian thalamic stroke syndrome
with akinetic mutism, amnestic disorders, which often oc-
cur when the dorsomedial nuclei of the thalamus is affected.
In our observation, a patient with bilateral paramedian tha-
lamic infarction one year after a stroke developed thalamic
dementia, which occurs when the medial dorsal nuclei of
the thalamus was damaged along with the mammillary bo-
dies [29, 50]. Bilateral infarction of the paramedian terri-
tory occurs due to atheromatous or embolic occlusion of the
common branch of the thalamosubthalamic artery known as
artery of Percheron.

Resuming, we would like to highlight that unilateral stroke
of the paramedian vascular territory of the thalamus mani-
fested itself in posteromedian syndrome (depression of con-
sciousness, vertical gaze palsy, cognitive impairment); more
severe symptoms are observed in case of a bilateral stroke
(paramedian thalamic infarction syndrome). Moreover, the
severe dysfunction of the emotional sphere, such as syndromes
of anomie and dysthymia, are revealed in patients with stroke
of the paramedian vascular territory of the thalamus.

Conclusions

The knowledge of the vascular syndromes of the thalamus
was and remains an extremely important component of the su-
pervision of a patient with thalamic stroke, and is an integral part
of establishing a topical and clinical diagnosis. It is necessary to
continue to analyze clinical observations and the pathology of the
nervous system in patients with isolated thalamic infarcts.
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BiHudyk C.M.", [Mpokonis M.M.?, Toenet A.M.", ®aptywHa O.€.3
'OAEKCAHAPIBCHKA KAIHIYHQ AIKQPHST, M. KiniB, YkpaiHa

’HavioHanbHm meandHmi yHisepcurteT im. O.O. boromMmonbust, M. Kuis, YkpaiHa

3YKpQiHCbKQ BiiCbKOBO-MeAMYHQ aQKQAeMist, M. Kui, YkpaiHa

KAiHiY4HI CYAWHHI CUHAPOMM TOAGMIYHUX IHCYABTIB NEePeAHbOT TA NAPAMEAIAHHOT CYAMHHUX TePUTOPIN:
NPOCNEKTUBHE KAIHIYHE KOFOPTHE AOCAIAXKEHHS

Pe3tome. Axmyaavnicme. Y craTTi npoaHastizoBaHo i ONMMCAHO Ma-
TODi310JI0TiUHI OCOOIMBOCTI Ta 3aKOHOMIPHOCTI BAHUKHEHHS HEBPO-
JIOTIYHMX, HEAPOIICUXOJOTIUHMX M KIIHIYHUX CYIUHHUX CUHIPOMIB
TaJaMiYHUX IHCYJIBTIB MEPEAHbOTO Ta MapameliaHHOTO CyAMHHUX
OaceiiHiB. BUCBITIIOIOTHCST OCOOIMBOCTI HEBPOJIOTIYHOI KITiHIKM, TO-
MiYHOI, KJIHIYHOI i HEHPOBi3yani3aLiifHOI JiarHOCTUKY TalaMiYHUX
iHCYJIBTIB TIepeIHbOI Ta MapaMe/liaHHOI CYTUMHHUX TepuTopiil. Mema
00cAidxcenHA: OTICaTH i IpoaHaTi3yBaTH KIIiHIKO-HEWpOBi3yatiza-
LiliHi 0COOIMBOCTI CyIMHHMX CUHAPOMIB TaJIaMiYHUX {HCYJIBTIB I1e-
PEeIHBOI Ta MapaMeIiaHHOI CYTUHHUX TEPUTOPIi Y TIPOCTIEKTUBHOMY
KJIHIYHOMY KOTOPTHOMY HOC/TimkeHHi. Mamepiaiu ma memoou.
Mu npoBesiu MPOCTEKTUBHE KJIiHIYHE KOTOPTHE NOCIiKeHHs 319
TIALIEHTIB i3 TOCTPUM IHCYJIBTOM, SIKi HATIMIIIIN 10 HEBPOJIOTIYHOTO
LieHTpy OneKcaHApiBChbKOI KITiHiuHOI JTikapHi (M. KuiB, Ykpaina) ripo-

BuHnyyk C.M.", Mpokonve M.M.?, Toenet A.H.", ®aprywHas E.E.3

TATOM MepIINX 24 TOAMH 3 MOMEHTY PO3BUTKY iHCYJIBTY. YCi MaLli€HTH
MPONIIUIM KOMILUIEKCHE KJIiHiKO-HEeBPOJIOTiuHe, JabopaTopHe, YiIb-
Tpa3BYKOBe i HelipoBisyaizattiiiHe ooctexxeHHsl. Pezyabmamu. Cepen
319 obcTexeHrX XBOPUX i3 TOCTPUM iHCYJIBTOM HEMPOBi3yatizalliitHo
MiATBepIKEHUI TaTaMiyHKIA iHCYITBT TiarHocToBaHo B 34 (10,6 %) na-
nieHTiB. I3 HUX y 22 oci6 (cepenHiii Bik 61,9 & 10,2 poKy) BUSIBICHO
rOCTpUii i30/1b0BaHUI iH(DAPKT Taslamyca, a B 12 (cepenHiii Bik 59,0 +
+ 9,6 poky) — rocTpuii TaTaMidHUil KpOBOBWINB. Bucrnoeku. T1po-
aHaJIi30BaHi, MOPiBHSHI i1 oncaHi crieldivuHi HeBPOJIOTiYHI 0COOIN-
BOCTI KJIIHIYHMX CYTMHHUX CUHAPOMIB FOCTPUX TATaAMIYHUX iHCYJIBTiB
MepeaHbol Ta MapaMmeaiaHHOI CyTMHHUX TEPUTOPIiA.

Kimo4oBi ci10Ba: tanamyc; iHCy/IbT; TanaMiuyHMi iHCY/IBT; KITiHiY-
Hi 0COOJIMBOCTI; CHHIPOM; CYJIMHHA TEPUTOPIsT; TIEPeIHS CyTMHHA
TEpUTOPIisT; mapaMediaHHa CyIMHHA TePUTOPIsT

TAAEKCAHAPOBCKASI FOPOACKQASI KAMHMYECKQAST 6BOAbHULIQ, I Knes, YkpamnHa
’HaLmMOHQAbHBIVI MEAMLIMHCKWA yHMBEPCUTET M. A.A. boromonsLQ, r. Knes, YkpaumHa

3YKpQUHCKQS BOEHHO-MEANLIMHCKQS QkaaeMus, . Kues, YkpanHa

KAMHMYEeCKMe COCYAUCTbIE CUHAPOMbI TAAOMUYECKUX MHCYABTOB NepeAHen U NapaMeAUaHHON
COCYAMUCTBIX TEPPUTOPUIA: NPOCNEKTUBHOE KAMHMYECKOE KOrOPTHOE UCCAEAOBAHME

Pesiome. Axmyaavhocms. B cratbe MpoaHaTM3UPOBAHBI U OITHCA-
HBI MAaTO(PU3NOJIOTUYECKIE OCOOEHHOCTH 1 3aKOHOMEPHOCTHU BO3-
HUKHOBEHUSI HEBPOJIOTMYECKUX, HEWPOTICUXOJOTMYECKIX Y KITUHU -
YECKUMX COCYIUCTBIX CUHAPOMOB TaJTAMUYECKUX MHCYJIBTOB TIepei-
HEero M napaMeIraHHOTO COCYIUCThIX OacceitHoB. OcBelialoTcs
0COOEHHOCTU HEBPOJOTUYECKON KIMHUKU, TOMAYECKON, KIIMHU-
YECKOW W HEHPOBU3YATM3AIIMOHHON AMATHOCTUKY TATAMIYECKIX
MHCYJIBTOB IEPEHEN U MapaMeauaHHON COCYAUCTBIX TEPPUTOPHUIA.
Ileab uccaedosanus: orvicatb M IpOaHAIM3UPOBATH KIMHUKO-HEM -
POBU3YaTM3alIMOHHBIE OCOOEHHOCTU COCYIMCTBIX CUHIPOMOB Ta-
JIAMUYECKUX UHCYJIBTOB MEPeAHe 1 mapaMeIMaHHONH COCYAUCTBIX
TEPPUTOPHUIA B TIPOCTIEKTUBHOM KIIMHUYECKOM KOTOPTHOM HCCIIe-
nosannn. Mamepuaavt u memodst. Mbl TIpOBENIN TIPOCTIEKTUBHOE
KJIMHUYECKOe KOTOpTHOE KccienoBanue 319 maliueHToB ¢ OCTPhIM
WHCYJIBTOM, TTOCTYITMBIINX B HEBPOJIOTMYECKUI LIEHTP AJIeKCaH-
JIPOBCKOI KIIMHWYEecKol 60ombHUIIEI (T. Kues, YkpanHa) B TeueHue

MepBbIX 24 4YacOB ¢ MOMEHTA Pa3BUTHsI MHCYJIbTa. Bee manmeHTb
MPOLTA KOMIUIEKCHOE KIMHUKO-HEBPOJIOrnYeckoe, JJabopaTop-
HOE, YJIBTPa3ByKOBOE U HEMPOBU3YaIU3alMOHHOE 00CIeI0BaAHUSI.
Pesyavmamut. Cpenu 319 06¢ne0BaHHBIX GOIBHBIX C OCTPBIM UH-
CYJIETOM HEHPOBU3YAIM3ALIMOHHO MOATBEPXKICHHBIN TajaMuye-
CKUI MHCYJIBT IUarHocTupoBaH y 34 (10,6 %) naumentos. M3 HUX
y 22 yenoBek (cpeaHuii Bo3pact 61,9 * 10,2 rona) BbISIBIEH OCTPBIi
M30JMPOBAaHHBIN MH(APKT Tasiamyca, a'y 12 (cpeaHuii Bo3pact 59,0 +
+ 9,6 Toma) — OCTpoe TaJTaMUYECKOe KpoBou3IusaHue. Bbieoodvt.
IIpoananu3upoBaHbl, CPaBHEHBI M OMMCAHBI CIIeLIMMUIEeCKUe He-
BPOJIOTMYECKHE OCOOEHHOCTU KIIMHUYECKUX COCYUCTBIX CUHIPO-
MOB OCTPBIX TAJJAMUUYECKUX MHCYJIBTOB TIepeIHEeil U mapaMeIuaH-
HOI COCYAUCTBIX TEPPUTOPUI.

KimoueBble ¢10Ba: Tanamyc; MHCY/IBT; TATAMUYECKUIA MHCYIIBT; KITH-
HUYECK1e 0COOEHHOCTH; CUHIPOM; COCYIUCTast TEPPUTOPHUST; TIEPEIHSIST
COCYIUCTast TEPPUTOPHST; TApaMeIUaHHAsT COCYIMCTAst TEPPUTOPUST

L Review of the manuscript e

"Clinical vascular syndromes of thalamic strokes in anterior and paramedian vascular territories:
a prospective hospital-based cohort study” submitted to the "International Neurological Journal” (Ukraine)
The article is written on a good English language, is actual, well structured, and the material is presented according to the
journal guidelines. The article devoted to the pathophysiological features and patterns of neurological, neuropsychological, and
clinical vascular syndromes of the thalamic strokes in anterior and paramedian vascular territories in a prospective hospital-
based cohort study. Authors addressed the aim to describe and analyze the clinical and neuroimaging features of vascular
syndromes of thalamic strokes in anterior and paramedian vascular territories in a prospective hospital-based cohort study,
prospectively recruited 319 acute stroke patients, admitted within 24 hours from the onset of the stroke symptoms to the
Oleksandrivska Clinical Hospital, Kyiv, Ukraine. Material and methods are presented in details and include complex neurologi-
cal, clinical, laboratory, ultrasound, and neuroimaging examinations that were performed to all study patients. Findings, statistical
analysis, and conclusion are accurate, reporting that MRI/CT-proven thalamic stroke was diagnosed in 34 (10.6 %) out of 319
patients, forming a study group. Authors highlight that unilateral stroke of the paramedian vascular territory of the thalamus
is manifested by posteromedian syndrome; more severe symptoms are observed in a case of a bilateral stroke (paramedian
thalamic infarction syndrome). Moreover, the severe dysfunction of the emotional sphere, such as syndromes of anomie and
dysthymia, are revealed in patients with stroke of the paramedian vascular territory of the thalamus. Specific neurological
features of clinical vascular syndromes of acute thalamic strokes in anterior and paramedian vascular territories were analy-
zed, compared, and analyzed. Overall, the article is actual, well written, structured, presented good. Some suggestions regar-
ding the stylistic correction of the text are given. Recommend to the publishing.
h With kind regards, Colin D. Ferrie (Scotland, UK) (&
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