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Clinical neurological characteristics of ischemic stroke subtypes

in acute phase

S. I. Shkrobot, N. R. Sokhor, L. S. Milevska-Vovchuk, I. Ya. Krynytska,
M. I. Marushchak, L. V. Shkrobot, O. R. Yasnij

|. Horbachevsky Ternopil State Medical University, Ukraine

Objectives. The aim of the present study was to clarify clinical neurological characteristics and different ischemic stroke
subtypes unfavorable course predictors in acute phase.

Material and methods. 482 patients with different ischemic stroke subtypes were observed. Among them there were 125
(25.9 %) with cardioembolic infarct (CEI), 119 (24.7 %) with large artery atherosclerosis (LAAS) infarct, 122 (25.3 %) with
lacunar stroke (LAC), 116 (24.1 %) with stroke of undetermined etiology (UDE). The comparative analysis of clinical picture
was performed. The predictors of unfavorable course of acute phase were established.

Results. We have found out that severe neurological deficit, high mortality and the worst functional outcome during the first
14 days were observed in patients with CEl and LAAS. The highest frequency of early neurological deterioration (END) was
detected at LAC (in 22.7 % of patients). There was a relationship between END and presence of transient ischemic attack (TIA)
in past medical history, the level of systolic blood pressure (SBP) at the beginning of the disease and the degree of carotid
arteries stenosis on the side of lesion. The patients with LAC had mild neurological deficit and better prognosis compared with
other ischemic stroke subtypes. Among the clinical factors that have impact on the CEI, LAAS and UDE acute phase course
were: the size of lesion, the level of consciousness on the 1st day, the baseline SBP, patient’s age. At LAAS, the presence of
transient ischemic attack (TIA) in past medical history and low SBP in the onset of the disease (less than 140 mm Hg) has
an additional prognostic value for an unfavorable functional outcome. The severity of LAC in acute period depended on its
localization and size. Localization of LAC in the internal capsule, thalamus and pons were characterized by the highest severity.

Conclusions. Clinical neurological features of ischemic stroke depend on its subtype and have some prognostic value for
the course of different ischemic stroke subtypes in acute phase.

KniHiko-HeBponoriuHi ocobauBocTi nepebiry niatunis ilwemMiuHoOro iHcyabTy
B rOCTPOMY nepioAi

C. |. lkpo6ort, H. P. Coxop, A. C. MineBcbka-BoBuyk, I. . Kpunuupbka, M. I. Mapywak, A. B. Wkpo6or, O. P. AAcHin

MeTa po60TH — YyTOUYHUTU KIiHIKO-HEBPOMOTiYHi 0COBNMBOCTI Ta NPEAUKTOPU HECTIPUATNMBOrO nepebiry pisHWx nigTvnis
iLleMIYHOrO iHCYNbLTY B FOCTPOMY NepioAi.

Marepianu Ta meToam. Y 482 oci6 i3 pisHMmm nigTvnamm ituemivHoro iHcynety (125 (25,9 %) 3 kapaioeM6oniYHNM iHCYNETOM
(KEI), 119 (24,7 %) — 3 aTepoTpoMBOTU4HUM iHCynsTOM (ATI), 122 (25,3 %) — 3 nakyHapHuMm iHcynstom (Jl) Ta 'y 116 (24,1 %)
nauieHTiB — 3 iHCynbTOM HeBU3HaveHoi etionorii (IHE) 3giicHunu nopiBHANbHY xapakTepucTuky 0coBMMBOCTEN KIiHIYHOI
CUMMTOMATVKM Ta BU3HAYMINM NPEAVKTOPU HECPUATIINBOTrO Nepebiry rocTporo nepioay.

Pe3ynkrati. BctaHoBMNW, WO HAWTSXKYMIA HEBPOMOTiYHUA AeiLWT, HAaWBWLLA CMEPTHICTb i FipLLINIA (yHKLiOHANbHUIA pe3ynb-
TaT nNpoTArom neplumx 14 oHiB 3axBoptoBaHHs cnoctepiranucb npy KEI ta ATI. Haneuwya YacTtota paHHbOro HEBPOMOrivYHOMO
noripwanHs (PHIM) BusenenHa npu ATI (y 22,7 % nauieHTis). CnocTepiranack 3anexHicte Mix PHI i3 HasiBHiCTIO B aHaMHe3i
TPaH3MTOPHOI iLlemMiyHoi atakm (TIA), piBHEM cucToniyHoro apTepianbHoro Tucky (CAT) y aebtoTi 3axXBOpHOBaHHS Ta CTyneHeM
CTEHO3Yy COHHUX apTepili Ha CTOPOHI BOrHMLLA. Y nauieHTis i3 J1l 6yB Halnerwmin HeBPONOrivyHUA AedilnT, a TaKoX KpaLLuii
MPOrHO3 cepea YCix NiATUNIB iLLeMiYHOro iHCYnbTY. PaHHin peumnawB iHcyneTy By HannowumpeHilumm npu AT1. Cepeg KniHiYHUX
YMHHWKIB, KOTpi BNMBatoTb Ha nepebir roctporo nepiogy KEI, ATl ta IHE, Haiibinbluy Bary MatoTb po3mip BOTHUMLLA, PiBEHb
csigomocTiy 1 foBy, BuxiaHuii CAT, Bik xBoporo. Mpu ATI fogaTtkoBe NPOrHOCTUYHE 3HAYEHHS AN HECNPUATIMBOTO (hyHKLio-
HamnbHOro pe3yneTaTy Mae HasiBHICTb B aHamHesi TIA Ta Huabkuin CAT y 0ebtoTi 3axBoptoBaHHS (MeHLwe Hixk 140 Mm pT. cT.).
Tskkictb J1l B rocTpomy nepiogi 3anexana i ioro nokaniaauii Ta po3mipie. HanbinbLuot TsKKICTo xapakTepuaysanuch J1I
3 fjokanisavjieto y BHyTPILLHIN Kancyni, Tanamyci Ta MocTy.

BucHoBku. KniHiko-HeBponorivHi 0cobnMBOCTI iLLEMIYHOTO IHCYNBTY 3anexartb Bif M0ro NiATVNY 1 MatoTb NEBHE NPOrHOCTUYHE
3Ha4eHHs Ans nepebiry pisHNX NiATUNIB y rOCTPOMY Mepiofi.

KAMHMKO-HEBpOAOTrMYeCKUue 0Cc06eHHOCTH TeueHus MOATUNOB ULLIEMUWYECKOro MHCYAbTA
B OCTpOM nepuoae
C. W. Lkpobort, H. P. Coxop, A. C. MuaeBckas-Bosuyk, WU. 1. Kpunuukas, M. U. Mapywak, A. B. Lkpo6or, 0. P. AcHun

Lienb pa6oTbl — YTOUHUTb KITMHWKO-HEBPOIOTMYeckiie 0COBEHHOCTM 1 NpeayKTOpbl HeBNaronpPUSTHOMO TEYEHUS Pa3nUYHbIX
NOATUMOB ULLEMMYECKOTO MHCynbTa (M) B ocTpom nepumoge.

Marepuanbi n MeToAbl. Y 482 60mbHbIX C Pa3nUyHbIMW NOATANAMU MLLIEMUYECKOTO MHCynbTa (125 (25,9 %) ¢ kapamoam-
6onuyeckum nHcynstom (KOW), 119 (24,7 %) — ¢ atepotpomboTudeckum nHcynstom (ATU), 122 (25,3 %) — ¢ nakyHapHbIM
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nHdpapkTom (1), 116 (24,1 %) — ¢ nHCynbTOM HeonpeaeneHHown atuonorim (MH3) npoeedeHa cpaBHWUTENbHAS XapaKTepu-
CTVKa 0COBEHHOCTE KMMHUYECKON CUMMTOMATUKY W OnpeaeneHbl NPeauKTopbl HEGNaronpUsITHOTO TEYEHNS OCTPOTO Nepuoza.

Pe3ynkraThbl. YCTAaHOBNEHO, YTO CaMbIl TSXKENbIV HEBPOMOTMYECKUA AeULIMT, BbICOKas CMEPTHOCTb W XYALLNA (YHKLMOHaTTb-
HbI pesynbTaT B TedeHune nepsbix 14 aHert Habnoganueb npu KW n ATV, Camas Bbicokast YactoTa paHHEro HEBpOsoruye-
ckoro yxyawenus (PHY) BbisiBneHa npu ATU (y 22,7 % naumeHToB). Habrnoganack 3aBucuMocTb Mexay PHY ¢ Hanuunewm B
aHaMHe3e TpaH3UTOpHOM nwemuyeckon ataku (THA), ypoBHeM cuctonudeckoro aptepuansHoro aasnexus (CALL) B oebrote
3ab0mneBaHus 1 CTENEHbIO CTEHO3a COHHbIX apTEPUI Ha CTOPOHE ovara. Y naumeHToB ¢ J1I/ 6bin camblii nerkuii HeBPONOTU-
YeCcKuii AechuumT, a Takke Hauny4yLwMin NporHo3 cpeam Bcex noatunos K. YcTaHOBREHO, YTO Cpeam KIMHUYECKNX (hakTOpOB,
KOTOpbIE BMSIOT Ha TedeHue ocTporo nepuoga KOW, ATV n MIH3, HambonbLumi BeC MMEIoT paamep o4ara, ypoBeHb CO3HaHMS
B NEPBbIE CYTKM, UCXOHOE CHCTONMYeckoe apTepuarnsHoe aaenenue (CAT), BospacT 6onbHoro. Mpu ATV gononHutensHoe
MPOrHOCTWYECKOE 3HaYeHne Ans HebnaronpuATHOro PyHKLMOHANBbHOrO pesynsrata uMeeT Hannume TUA B aHamHese 1 HK3-
kun CAT B nebrote 3abonesanns (meHee 140 mm pT. cT.). TsokecTb STV B 0CTPOM Nepuofe 3aBucena oT ero fiokanusauum n
pa3mepoB. HanbonbLuelt TsxecTbo xapakTepuaoBanuck JIV ¢ nokanu3sauyveid BO BHyTPEHHEN kancyne, Tanamyce 1 MocTe.

BbiBoAb!. KJ'lVIHVIKO-HeBpOJ'IOI'VI‘-IeCKVIe 0COBEHHOCTM ULLIEMUYECKOTO VHCYnbTa 3aBUCAT OT €ro NoATMUNa U UMEKOT onpeaeneHHoe

NPOrHoCcTn4ecKoe 3HayeHne ang TedeHns pasnnyHbIX NOATUNOB B OCTPOM nepuoae.

Introduction

Cerebral ischemic stroke with coronary heart disease and
cancer are the leading causes of morbidity, mortality and
disability in the population of Ukraine. Only 10-20 % of all
the patients after stroke return to work. Only 8 % of them
maintain their professional competence, 25 % of them
require assistance and only about 10 % of them return to
the previous life activity.

Ischemic stroke is a common multifactorial disease,
which develops due to a number of genetic mutations and
environmental factors [1].

One of the major advances in modern angioneurology
is the concept of heterogeneity of ischemic stroke and
its division on various subtypes. In this case, common
to all subtypes of brain infarction is only the final stage
of the destructive process, while their pathogenesis is
different. Major risk factors of stroke have been already
described in the literature. Their preventive measures are
mainly based on eliminating or weakening of modifying
factors influence. Large multicenter studies have showed
that the different ischemic stroke subtypes are associated
with various risk factors [2,3]. However, nowadays the pecu-
liarities of neurological symptoms, topographical features in
the case of primary and recurrent stroke subtype according
to etiopathogenetic ischemic stroke subtype have not been
completely studied. This fact demands the risk factors and
predictors of unfavorable course analysis separately in each
pathogenetic ischemic stroke subtype.

Objectives

The aim of the present study was to clarify clinical neurolo-
gical characteristics and different ischemic stroke subtypes
unfavorable course predictors in acute phase.

Materials and methods

Subjects for the present analysis (four hundreds and eighty
two patients) were selected from an ongoing prospectively
collected cohort of patients with ischemic stroke subtypes,
admitted to the neurological departments in Ternopil Regio-
nal Communal Clinical Psychoneurological Hospital. Among
them there were (279 (57.9 %) male and 203 (42.1 %)
female patients from 45 up to 74 years old. An average
age of the patients was (60.95 £ 0.56) years old. Two age

categories of patients were studied. The first one included
216 patients at the age of 45-59 years old (the first age
group). The second one consisted of 266 patients at the age
of 60-74 years old (the second age group).

Diagnosis of ischemic stroke subtype was based on
the mechanism of its development (Special Report from
the National Institute of Neurological Disorders and Stroke,
1990. Classification of cerebrovascular disease lll. Stroke
21:637-676). Totally there were 125 patients with cardioem-
bolicinfarct (CEI) (25.9 %), 119 patients — with large arteries
atherosclerosis (LAAS) (24.7 %), 116 patients with stroke
of undetermined etiology (UDE) (24.1 %) and 122 patients
with lacunar stroke (LAC) (25.3 %).

Patients were included if they presented with verified
diagnosis of ischemic stroke on non-contrast computed
tomographic scan (NCCT) or magneto-resonance imaging
(MRI). Exclusion criteria were as follows: (1) the presence
of repeated ischemic strokes and impaired consciousness
deeper than sopor (according to Glasgow scale less than
9-10 points), (2) chronic heart failure Il Bl stages, Il or high-
erfunctional class by New York Heart Association (NYHA), (3)
chronic kidney disease (filtration rate <60 mL/min).

All the examined patients were performed clinical neuro-
logical examination with a thorough study of the past medical
history, characteristics of stroke, the dynamics of physical and
neurological status. At the initial examination Glasgow coma
scale was used (Teasdale G., 1974) to determine the degree
of suppression of consciousness. Neurological deficit was
studied in dynamics on the 1rst, the 7" and the 14" day of
the disease according to the National Institutes of Health
Stroke Scale (NIHSS) (Odderson I. R., 1999), the degree
of everyday activity was established due to Barthel index
(BI), and functional stroke outcome on the 14" day was exa-
mined by means of modified Rankin scale (mRs). Based on
NIHSS all strokes were divided into: minor (score 1-4)— 138
(28.6 %), moderate (score 5-15)— 234 (48.5 %), moderate\
severe (score 15-20)—93 (19.3 %) and severe stroke (score
21-42) — 17 (3.5 %) patients. The direction of changes in
the neurological status in acute phase of brain infarction we
determined during the first 3 days after onset of the disease.
Neurological improvement or deterioration was determined
due to the results of NIHSS scale (difference in 3 points).

All patients underwent either CT scan (Astelon 4,
Toshiba) or MRI (Simens, Magnetom Avanto, 1.5 Tl) in
order to confirm the diagnosis of stroke and determine
infarct’s localization and volume. According to the results all
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the patients were divided into 3 groups: small infarct (up to
10 sm®) - 161 (33.4 %), medium infarct (10-100 sm?) - 235
(48.8 %), large infarct (>100 sm®) — 86 (17.4 %) patients.

The patients were observed after hospitalization during
the acute phase of ischemic stroke on stated dates at
the 1st, the 7th and the 14th day of the disease. Statistical
analysis of the results was made by means of IBM SPSS
Statistics using Wilcoxon—-Mann-Whitney U-criterion (for
independent samples), Wilcoxon t-test (for dependent
samples), t-criterion Wilcoxon (for dependent samples) and
factor of pair linear correlation (r). To predict the severity of
acute phase of ischemic stroke statistical method of multiple
linear regression with the coefficient of multiple correlation
(R) determination was used.

Results and discussion

All the patients with CEl were diagnosed atrial fibrillation
(AF): 16.8 % — a permanent form, 55.2 % — persistent one
and 28.0 % — paroxysmal form. Among other concomi-
tant diseases we observed postinfarction cardiosclerosis
(11.2 %), high blood pressure (59.2 %), coronary heart
disease (46.4 %), obesity of the Ist — lInd stage (13.6 %).
According to the results of CT-scan and MRI the infarct
volumes were as follows: small (11.2 %), medium (64.0 %),
large (24.8 %). The average infarct volume was (83.4 £ 7.8)
cm?. We have found that cardioembolic subtype of ischemic
stroke was mainly severe (30.4 %) and moderate\severe
(41.6 %) with slow regression of neurological symptoms
and the degree of everyday activity recovery with a sig-
nificant improvement on the 14th day. A good functional
result according to mRs was marked on the 14th day
in 46.4 %, the moderate level of disability — in 14.3 %,
severe — in 31.2 % of patients. Factors that contribute to
the outcome of CEl in acute phase included the infarct
volume, the presence of general cerebral symptoms and
hemorrhagic transformation, the degree of heart failure.
Combination of AF with high blood pressure significantly
more frequent (compared with patients without high blood
pressure) contributes to severe CEl (P < 0.05): 50.0 %
compared to 23.3 % of all cases.

In 15.2 % of patients with CEI we observed early
neurological deterioration (END), associated mainly with
hemorrhagic transformation (HT). Among the factors that
contribute to the HT were severe stroke, disorders of
consciousness at admission, the large volume of stroke,
combination of AF with hypertension, high blood pressure
at the onset of the disease (systolic blood pressure (SBP)
higher than 170 mm Hg.).

The method of multiple linear regression for severity
of CEl was based on such factors as the volume of infarct,
the patient’s age, SBP at the onset of the disease, the re-
sults of Glasgow scale. Through this method we calculated
the coefficient of multiple correlation (R), which on the 1st
day was - 0.56, P < 0.0001, on the 7th day R = 0.61,
P <0.0001, on the 14th day R = 0.60, P < 0.0001.

In patients with LAAS among the concomitant diseases
we recorded atherosclerosis (23.5 %), combination of athero-
sclerosis and hypertension (66.4 %), coronary heart disease
(42.9 %), diabetes mellitus (22.7 %), alimentary obesity
(59.7 %). In previous medical history 21.8 % of patients had
TIA, 85.7 % of patients had signs of atherosclerotic lesion
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of other vascular pools. In 9.2 % of patients during the first
14 days of LAAS we observed recurrent cerebrovascular
events (TIA or ischemic stroke). Acute phase of LAAS was
characterized as moderate\severe and severe strokes (in
73.9 % of patients). There was the predominance of medi-
um and large infarcts (in 94.2 %). In 22.7 % of patients we
observed early neurological disorders. END was associated
with completion of ischemic zone, edema and recurrent
cerebrovascular events. We have found a relation between
END and TIA presence in previous medical history (r = 0.60,
P = 0.008), the level of SBP at the onset of the disease
(r=-0.66, P =0.003) and the degree of carotid stenosis on
the side of lesion (r = 0.56, P = 0.007). Taking into account
such factors as age, SBP, infarction volume, degree of
consciousness according to Glasgow scale on the 1st day
of LAAS, the coefficient of multiple correlation was R = 0.50,
P = 0.010. There was an inverse relationship between
the level of SBP and severity of LAAS. Unfavorable factor
for the LAAS course was SBP less than 140 mmHg. On
the 7th day at the same factors R was 0.74, P < 0.0001, on
the 14th—0.62, P <0.0001. With the introduction of additional
factor such as TIA in previous medical history on the 7" day
Rincreased to 0.77, P < 0.0001.

In patients with UDE among concomitant diseases,
we diagnosed isolated hypertensive disease (40.5 %), a
combination of arterial hypertension and atherosclerosis
(57.0 %), a combination of arterial hypertension and type
2 diabetes mellitus (3.5 %). In all patients UDE developed
on the background of hypertensive crisis. This subtype of
ischemic stroke was characterized by medium (63.8 %)
and small (15.5 %) infarcts. Infarcts were localized mainly
in parietal and temporo-parietal zones (51.7 %). Usually we
observed minor (34.5 %) and moderate strokes (50.9 %). On
the 7th day of the disease in 73.1 % and on the 14th day of
the disease —in 84.5 % of patients we recorded significant
positive dynamics of neurological deficit. There was a weak
correlation between the severity of UDE and its volume on
the 1st day (r = 0.28, P = 0.021), moderate — on the 7th
day (r = 0.40, P = 0.018) and on the 14th day (r = 0.37,
P =10.011). On the 1st day of stroke severity depended on
the infarct localization (r=0.33, P =0.011). The most severe
UDE were diagnosed at temporal-parietal localization. On
the 14th day we found a reliable link between the UDE
severity and infarct localization (r = 0.36, P = 0.019). We
haven't found a direct relationship between the patients’
age, SBP at the onset of the disease with the degree of
neurological deficit in different terms of UDE acute phase.

Taking into account the age, baseline SBP, GS, the UDE
volume, the coefficient R, designed by means of multiple
linear regression, on the 1st day was 0.51, P < 0.001, on
the 7th day — 0.62, P < 0.001, on the 14th day - 0.60,
P <0.001.

In 95.1 % of all the patients with LAC we diagnosed
high blood pressure. Among other comorbidity there were
diabetes mellitus (25.5 %), coronary heart disease (37.7 %),
arrhythmia (paroxysmal beats) (6 %). Among the risk factors
we identified hyperlipidemia (27.4 %), current smoking
(28.6 %) and alimentary obesity (17.2 %). In 95.1 % of
patients we observed typical lacunar syndromes: motor
(26.2 %), sensory (17.2 %), sensory-motor (25.4 %), atactic
hemiparesis (6.7 %) and syndrome of dysarthria — clumsy
hand (19.8 %). According to the NIHSS scale, we diagnosed
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moderate stroke in 57.4 % of patients, minor stroke — in
the 36.9 % and severe stroke in 5.7 % of all the patients.
Significantly higher severity of stroke was observed
in middle-aged patients compared with older ones
(P < 0.05). At all variants of clinical syndromes we ob-
served a significant regression of focal signs on the 7th and
the 14th day of the disease, indicating a good prognosis for
LAC in acute phase. In 77.0 % of patients lacunar lesions
were multiple with size about 10 mm, despite the first
episode of acute cerebrovascular accident. These data
indicate the existence of previous lesions of perforating
small arteries, silent ones, without clinical manifestations.
These findings have been proved by other studies [4].
Lacunar lesions in semioval center and striatum with size
about 10 mm clinically manifested as minor stroke. LAC in
white matter of frontal and parietal lobes had clinical signs
only if their size exceeded 7 mm. LAC in internal capsule,
thalamus and pons always had severe course (moderate
or severe). Neurological deficit was mainly typical for white
matter lesions, the main pathways of brain lesions. Studying
the predictors of the severity of LAC in acute phase we
used a regression model including patients’ age, the initial
SBP and size of the focus. We have not found significant
impact of these parameters on the LAC severity on the 1st,
the 7th and the 14th day of the disease (R indicator was
within 0.228-0.275, P < 0.05).

We performed the comparative characteristics of
patients with ischemic stroke different subtypes with
the assessment of demographic characteristics, risk fac-
tors, severity of brain infarction and early stroke outcomes
(Table 1).

The oldest patients were those with CEl and LAAS. Sig-
nificantly younger patients were those with LAC. There were
more males (in percentage) at LAAS and LAC. Male largest
percentage was at LAAS and LAC. We observed significant
difference in gender identity according to the pathogenetic
ischemic stroke subtype. Most of male patients had LAAS.
The smallest proportion of male was observed among
those with CEI. Most of female had CEI. The last fact can
be explained by greater frequency of AF among female
patients. CEl and LAAS were mainly associated with older
male, LAC and UDE - with the youngest ones.

The relative contribution of different etiologic factors
differs among different age groups. UDE more often
(compared with other ischemic stroke subtypes) occurred
in middle-aged patients (from 45 up to 60 years old); CEI
on the background of AF was more common among older
people (at the age of 60-74 years) compared to the UDE
and LAC.

Modified risk factors and comorbidities significantly
differ in different ischemic stroke subtypes (Table 2).

TIAin anamnesis prevailed at LAAS and was not typical
for CEI. High blood pressure was the most common risk
factor of stroke and observed in all ischemic stroke sub-
types. However, despite the high prevalence of high blood
pressure (HBP) in all ischemic stroke subtypes, it was much
more common for UDE and LAC compared with LAAS. It
was also significantly higher at LAAS compared with CEI.
Diabetes mellitus was more often observed in patients with
LAC compared with other ischemic stroke subtypes.

Hypercholesterolemia was often observed in patients
with LAAS and was rare in other ischemic stroke subtypes.

The results of hypercholesterolemia as a stroke risk factor
are controversial. The high prevalence of hypercholesterol-
emia in LAAS coincides with the results of previous studies
that showed hypercholesterolemia as a stroke risk factor
due to the atherosclerosis of large arteries. The incidence of
ischemic heart disease (IHD) was significantly higher in CEI
and LAAS compared with UDE. The patients with LAAS had
significantly higher incidence of peripheral arteries disease.

HBP was mainly observed in CEI. All ischemic stroke
subtypes were characterized by elevated average blood
pressure. At LAC and UDE the baseline SBP was signifi-
cantly higher compared with CEl and LAAS. Blood pressure
above 200/120 mm was observed in 39.4 % of patients
with LAC, 33.9 % — with UDE, in 21.6 % — with CEI and
in 18.5 % patients with LAAS. Seizures at onset were ob-
served in 7.2 % of patients with CEl, in 5.0 % — with LAAS
and 3.4 % — with UDE. Epileptic seizures were not typical
for patients with LAC.

During the first week recurrent ischemic cerebrovascu-
lar events were recorded in 15 patients. Repeated episodes
of ischemic strokes or TIAwere detected in 9.2 % of patients
with LAAS and 4.8 % — with CEI.

Neurological deficit at admission was the most remar-
kable in CEl and LAAS (there were no significant difference
between CEIl and LAAS) (Table 3). The lowest severity of
stroke was observed in LAC and UDE.

As it is shown in the Table 3, the severity of CEl signifi-
cantly reduced only on the 14th day of the disease, the sever-
ity of UDE and LAC had already been significantly reduced
on the 7th day of stroke. We noted that severity of stroke in
LAAS on the 7th and 14th day of the disease did not differ
significantly compared with baseline values. We have found
a reliable difference between the severity of CEI, LAAS and
severity of UDE, LAC on the 1st day, 7th day and 14th day.
Also there was a significant difference between the severity
of UDE and LAC on the 1st, 7th day and 14th day.

The degree of daily functioning was significantly im-
proved in LAC and UDE on the 7th and 14th day compared
to the first day of the disease (Table 4).

Bl in LAC and UDE was significantly higher during
the observation time compared with patients with CEl and
LAAS. In LAAS we observed significantly lower values in
relation to the patients with CEl on the 7th day. The analysis
of the degree of disability in differentischemic stroke subtypes
on the 14th day of the disease has showed that the aver-
age score for mRs was as follows: in CEl — 2.93 + 0.17,
in LAAS —3.23 £ 0.21, in UDE - 2.30 £+ 0.17 and in LAC —
1.92 £ 0.16 points. That means in LAC and UDE had signifi-
cantly higher indexes of functional dependence according
to mRs compared to CEl and LAAS (P < 0.0001). These
data demonstrate that good functional outcome (according
to mRs from 0 to 2 points) was often observed in LAC - in
75.0 % and UDE —in 58.3 % of patients. Unlike LAC, in other
ischemic stroke subtypes good functional result was marked
significantly less. Thus, only 15 (48.4 %) patients with LAAS
and 12 (46.2 %) patients with CEIl were scored according to
mRs 0-2 points. The average level of disability was diag-
nosed in 6 (19.3 %) patients with LAAS, 5 (19.2 %) — with
CEl, 6 (18.75 %) —with LAC and 4 (16.7 %) patients with
UDE. Severe degree of disability (mRs 4-5 points) in LAAS
was observed in 10 (32.2 %), in CEI -9 (34.2 %), LAC - 2
(6.25 %), UDE — 6 (25.0 %) patients.
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Table 1. Distribution of patients according to the age and sex with different ischemic stroke subtypes

Original research

Index LAAS CEl LAC UDE

General group 119 125 122 116

Female 40 (33.6 %) 64 (51.2 %) 51(41.8 %) 48 (42.1 %)
Male, n (%) 79 (66.4 %) 61(48.8 %) 71(58.2 %) 66 (57.9 %)
Age of patients, years 67.24 £1.27 69.61+1.40 57.46 + 1.64 60.74 £ 0.81
Age (female), years 67.74 +1.70 72.01+£1.33 58.62 + 1.84 62.10 £ 1.02
Age (male), years 64.75+1.81 67.16 £1.92 56.42 + 1.54 59.11+0.90
Patients at the age of 45-59, n (%) 51(42.9 %) 47 (37.6 %) 65 (53.3 %) 53 (46.5 %)
Patients at the age of 60-74, n (%) 68 (57.1 %) 79 (62.4 %) 57 (46.7 %) 61 (53.5 %)

Table 2. Modified risk factors and comorbidity in different ischemic stroke subtypes, n (%)

Risk factors LAAS CEl LAC UDE

TIAin anamnesis 24 (20.2 %) 10 (8.0 %) 16 (13.1 %) 13 (11.4 %)
HBP 83 (69.7 %) 74 (59.2 %) 116 (95.1 %) 109 (95.6 %)
DM 27 (22.7 %) 19 (15.2 %) 32(25.5 %) 12 (10.3 %)
High cholesterol level 50 (42.0 %) 35(28.0 %) 32(26.2 %) 25 (20.0 %)
IHD 51(42.9 %) 58 (46.4 %) 46 (37.7 %) 34 (29.3 %)
Cardiac arrhythmia 8 (6.7 %) 125 (100 %) 13 (10.7 %) 12 (10.3 %)

Table 3. The severity of different ischemic stroke subtypes on the 1st, 7th and 14th day of the disease according to NIHSS scale (M + m), points

Stroke subtype NIHSS

The day of the disease

1st 7th 14th
CEl (n=125) 11.42 £ 0.54' 10.20 £ 0.48' 8.95+0.59'
LAAS (n =119) 11.27 £ 0.57" 12.26 £ 0.69' 10.65 + 0.60
UDE (n = 116) 9.24 £ 0.54* 7.77 £0.49* 6.56 + 0.38*
LAC (n=122) 6.72 £0.42* 5.80 £ 0.41* 4.27 +0.50"

*: significant difference in relation to the values of patients with CEl and LAAS (P < 0.0001); *: significant difference in relation to the values of patients with UDE (P < 0.0001).

Table 4. The degree of daily functioning according to Bl on the 1st, 7th and 14th day of the disease (M = m)

Type of stroke Bl, points

1st day Tth day 14th day
CEl (n=125) 38.63+2.71 46.21+2.76 54.29 +3.51
LAAS (n=119) 39.63 +3.45 38.02+3.78 49.40 +4.92
UDE (n = 116) 50.97 + 2.21* 61.63 + 2.49* 71.06 + 3.03*
LAC (n=122) 63.37 + 2.46*1 71.64 + 2474 80.05 + 3.51*1

*: significant difference in relation to the values of patients with CEl and LAAS (P < 0.0001); " significant difference in relation to the values of patients with UDE (P < 0.0001); %

significant difference in relation to the values of patients with CEI (P < 0.0001).

Mortality among examined patients within 14 days was
in 10 (2.1 %) cases. The highest mortality was observed in
CEl -5 (4.0 %) patients. In LAAS and UDE mortality was
4 (3.4 %) and 1 (0.8 %) cases, respectively. The estimated
worldwide 30-day case fatality rate after the first ischemic
stroke ranged from 16 to 23 percent, though there was wide
variation in reports from different countries [5,6].

Thus, we have found that CEl on the background of
AF is associated with the highest mortality and the most
severe neurological deficit in acute phase that coincides
with the data of other authors [7]. Patients with LAC in
the acute phase had less neurological deficit that had
been proved by the results of other studies [8]. Although
recent studies have found that the LAC is associated with
the highest risk of recurrent stroke and hospitalizations [9].
Similarly, it has been shown that the LAC during the 12-year
follow up for acute stroke code LAC related is associated
with worse long-term survival and a higher risk of cardiac

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

death compared with other ischemic stroke subtypes [10].
It may be due to morphological and structural changes in
the brain on the background of which this ischemic stroke
subtype and target organ damage develop as a result of
severe arterial hypertension.

Conclusions

1. In the acute phase of ischemic stroke the worst
neurological deficit, the highest mortality and the worst
functional outcome during the first 14 days were observed
in CEl and LAAS. In patients with LAC we observed mild
neurological deficit and better prognosis compared with
other ischemic stroke subtypes. Early recurrence of stroke
was typical for patients with LAAS.

2. Among the clinical factors that have an impact on
the acute phase of CEl, LAAS and UDE course were:
weight, the lesion size, the level of consciousness on the 1st
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day, baseline SBP and patient's age. In LAAS additional
predictive value for poor functional outcome in acute phase
had a past medical history of TIAand low SBP at the onset
of the disease (less than 140 mm Hg.).

Prospects for further research will consist in the study
of metabolic, immune-inflammatory and hemodynamic
predictors of ischemic stroke various subtypes course in
acute period.
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