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Stroke  is  a  common  cause  of  death  and  important  cause  of  morbidity,  gross  

physical  impairment  or disability, imposing an enormous economic burden. 

Ischemic stroke occurs in 80% of all stroke cases. While the etiology of ischemic 

stroke is often found in the neck and cranial vasculature, approximately 20-25% 

result from high-risk cardiac abnormalities-cardiogenic embolism. In elderly rate of 

cardiogenic reason of stroke rise to 1/3. 

The aim of our study was to assess brain structural-hemodinamic changes in patients 

with potential cardioembolic sourse of symptomatic cerebral ischemia(Transient 

ischemic attack (TIA) or stroke); 116 patients, 49 women and 67 men aged 42-76 

years (mean age 63,2± 11.2years) with symptomatic cerebral ischemia were 

investigated ;  All  patients underwent a careful neurological examination, brain CT 

or MRT, 3D TOF-MR-angiography or CT- angiography and Color Doppler of extra-

intracranal vessels. 

Patients were categorized into two groups; 56 patients (mean age 62,1±7,8years) with 

potential cardiac source of embolism (PCSE). Presence of a probable or certain 

source of cardiac emboli was defined, including a) valvular heart disease, b) cardiac 

arrhythmias such as atrial fibrillation, c) myocardial infarction and post infarction 

aneurism. In all of cases source of CE was defined by several cardiologic 

investigations, as ECG, 24 hour Holter monitoring, EchoCG. Patients with high-

grade stenosis of extracranial arteries or carotid embologenous atherosclerotic 

plaque were excluded from this group. 

Another 60 patient (mean age 60.7±10.2y) were identified to have anterior 

circulation ischemia, lack of  PCSE and with evidence of Carotid artery 

atherosclerotic disease (CAD). 

Groups were compared by age, gender, clinical symptoms of ischemia, ischemia 

outcome, size and localization of infarction area, cerebral hemodynamics 

parameters. In acute stroke patient was defined by Glasgow Coma scale.. 

Of the 56 patient of  PCSE group more than half 39(69%) had infarction on the 

symptomatic side.. The analyses of  CT/ MRT images showed, that large single 

cortical-subcortical lesion and Multiple lesions were significantly linked with CE. 

Proportion of LI and non-focal, atrophic changes was comparatively low. On the 

other hand, in the CAD group the prevalence of small single cortical / subcortical 

infarctions and LI was marked. Infarctions more frequently involved only superficial 

territories. 

In 18 patients with PCSE by TCD-embolodetection emboli were found in 13 (72%) cases.. 

Patients of CAD group had a higher frequency of moderate stenosis of the 

symptomatic internal carotid artery (ICA) side (28(58%) and lower frequency of 

sever stenosis (5(8%) and occlusion (3(5%). In 28 cases atherosclerotic plaques by 

ultrasound criteria were classified as unstable, embologenous. 
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Introduction: Stroke is a common cause of death and important cause of morbidity, 

gross physical impairment or disability, imposing an enormous economic burden. The 

overall incidence of stroke is estimated as 127 000/ year in Germany, 112,000/ year in 

Italy, 78,000/year in France (1) of which 75% are first strokes. Approximately 4.5 

million people all over the world annually die from stroke,, ¾ of which falls on 

developing countries. The high case-fatality rate and morbidity associated with stroke 

make substantial demands on healthcare resources (1,2). 

Ischemic stroke occurs in 80% of all stroke cases. While the etiology of ischemic 

stroke is often found in the neck and cranial vasculature, approximately 20-25% result 

from high-risk cardiac abnormalities-cardiogenic embolism. In elderly rate of 

cardiogenic reason of stroke rise to 1/3. Cerebral blood supply strictly demands from 

cardiac status. Cardiac pathology can cause brain symptomatic ischemia by two main 

pathogenetic mechanisms: 1. Brain hypoperfusion, 2. cardiogenic embolism (3-5) 

Patients with cardioembolic cerebral infarction have a poorer prognosis than those 

with atherothrombotic cerebral infarction. One of the reasons for the poorer prognosis 

is the recurrence of embolisation. For the high incidence, poor outcome and high 

mortality the problem of CE is of considerable importance (6). 

The aim of our study was to assess brain structural-hemodinamic changes in 

patients with potential cardioembolic sourse of symptomatic cerebral 

ischemia(Transient ischemic attack (TIA) or stroke); 

Materials and Methods:116 patients, 49 women and 67 men aged 42-76 years 

(mean age 63,2± 11.2years) with symptomatic cerebral ischemia were 

investigated ; 

All patients underwent a careful neurological examination, brain CT or MRT, 3D 

TOF-MR-angiography or CT- angiography and Color Doppler of extra-

intracranal vessels. 

MR imaging was performed by using a whole-body systems Magnetom Verio 3T, 

Magnetom  Aera  1.5T  and Magnetom Avanto 1.5-T (Siemens Medical Systems, 

Erlangen, Germany). Flow territory imaging was achieved by using a regional 

perfusion imaging sequences. Contrast enhancement by 5% Magnevist (Schering) was 

used. Evaluation of 



intracranial vessels was performed by Tof-fl3d-multiple-tra TR 56ms. TE 10.4ms. F.A.40 

programs, for the extracranial vessels tof -fl2d-tra-traw-sat. TR 52ms, TE 10ms, F.A. 70 

program was used. 

Brain CT and multidetector CT-angiography (MDCT) was performed on Siemens 

unit Somatom Definition Edge 356sl. and Toshiba unit Aquillion ONE 640sl. 

Contrast enhancement by 5% Ultravist (Schering) was used. 

Color Doppler ultrasonography (CDUS) of the extracranial carotid and vertebral 

arteries was performed on the unit Canon Aplio 500 and Aplio i800, with 6-12MHz 

and 6-18Mhz linear probe. Carotid artery disease was assessed and defined according 

to standardized criteria. Transcranial Doppler sonography (TCD) was performed on 

the same Canon unitswith 2.1MHZ probe. 
Patients were categorized into two groups; 56 patients (mean age 62,1±7,8years) with 
potential cardiac source of embolism (PCSE). Presence of a probable or certain 

source of cardiac emboli was defined, including a) valvular heart disease n=21, b) 

cardiac arrhythmias such as atrial fibrillation, n=26, c) myocardial infarction and 

post infarction aneurism, n=7. In all of cases source of CE was defined by several 

cardiologic investigations, as ECG, 24 hour Holter monitoring, EchoCG. Patients 

with high-grade stenosis of extracranial arteries or carotid embologenous 

atherosclerotic plaque were excluded from this group. 

Another 60 patient (mean age 60.7±10.2y) were identified to have anterior 

circulation ischemia, lack of  PCSE and with evidence of Carotid artery 

atherosclerotic disease (CAD). 

Groups were compared by age, gender, clinical symptoms of ischemia, ischemia 

outcome, size and localization of infarction area, cerebral hemodynamics 

parameters. In acute stroke patient was defined by Glasgow Coma scale. 

Results and Discussion: The baseline characteristics of the PCSE and CAD patients 

are compared in Table 1. Distribution of patients by gender showed prevalence of 

men. A significantly higher proportion of the PCSE patients had stroke, while 

majority of CAD expired TIA. 

 

 

 

Table 1. The baseline characteristics of the PCSE and CAD patients 
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Evaluation of severity of stroke by Glasgow coma scale (M ±) showed that patients 

with PCSE had poorer prestroke status, more severe neurologic deficits at the time of 

stroke onset compared with CAD patients (PCSE- 11.8± 3.6; CAD 13.9± 3.1). 

Using brain CT or MR images was classified the vascular topography, the site and 

size of infarctions: Total anterior circulation infarction (TACI), Cortical/subcortical, 

Deep, Small cortical, Lacunar infarction. 

Of the 56 patient of PCSE group more than half 39(69%) had infarction on the 

symptomatic side; 6(11%) lacunar, 15 (27%) cortical-subcortical, 9(16%)-territorial. 

The analyses of CT/ MRT images showed, that large single cortical- subcortical 

lesion and Multiple lesions were significantly linked with CE. Proportion of LI and 

non-focal, atrophic changes was comparatively low. Combined anterior and posterior 

circulation involvement, or bilateral hemispheric involvement was more frequent in 

PCSE group than CAD group  (Fig.1). The CT/MRT lesions of the PCSE group  also 

showed more frequent involvement of simultaneous superficial and deep Middle 

Cerebral artery  (MCA) territories than CAD group (Table 2). 

On the other hand, in the CAD group the prevalence of small single cortical / 

subcortical infarctions and LI was marked. Infarctions more frequently involved 

only superficial territories. In 24(40%) cases brain diffuse, non-focal changes, as 

leicoaraiosis and cortical atrophy was found. We can suggest, that because of 

prevalence of large , territorial and multiple infarctions Cardioembolic stroke is 

associated with a worse outcome than other stroke subtypes. 

 

 

 

 

Table 2 Topographic Patterns in patient with PCSE and CAD 
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18 patients with PCSE were investigated by TCD-embolodetection within 48 hours 

of symptomatic event. Emboli  were found in 13 (72%) of 18 observed patients. 

Emboli were seen in 3 of 5 patients with valvular heart disease, 4 of 

6 AF, and 2 patient with past myocardial infarction. Patients with  emboli had a 

significantly higher  prevalence of prior cerebrovascular symptoms. 

As was mentioned above, from the PCSE group were excluded patients with high-

grade CA stenosis and CA  occlusion; Of the 60 patients of CAD group, 49(82%) 

had more than 40% ICA atherosclerotic stenosis estimated by Color Doppler 

sonography; Patient had a higher frequency of moderate stenosis of the symptomatic 

internal carotid artery (ICA) side (28(58%) and lower frequency of sever stenosis 

(5(8%) and occlusion (3(5%). 

Several studies have demonstrated, that about 50% of all cerebral ischemic events, 

whether permanent or transient, are due to the thrombotic and embolic complications 

of atheroma, which is a disorder of large and medium-sized arteries. Large-artery 

atherothrombosis causes not only brain hypoperfusion, but also artery-to-artery 

embolism (1,7). . 

We have analyzed by high-resolution ultrasound images the structure and stability of 

atherosclerotic plaques. Plaque tissue components, such as homogeneity, lipid-rich 

core, hemorrhage, irregular or ulcerated surface, loose matrix,  were defined as 

potentially embologenous and prone to arterio-arterial embolism. 

In 28 cases atherosclerotic plaques by ultrasound criteria were classified as 

unstable, embologenous. 17 patients from them were studied by TCD 

embolodetecting within 48 hours of symptomatic ischemia. Microemboli were 

detected in 11 of 17 patients (65%). 4 of the emboli-positive patients had had a high-

grade carotid stenosis, and 3 patient had a mild (<50%) carotid stenosis.  No 

microemboli were detected in the 3 patients with carotid occlusions. We can suggest, 

that prevalence of large / total infarctions in the PCSE patients and comparatively 

small Lacunar, cortical / subcortical infarctions in CAD patients can be explained by 

the larger size of cardiogenic emboli, than arterio-arterial emboli. So cardiogenic 

emboli cause brain large-sized artery occlusion, and  arise of  large to total  brain 

infarction (Fig 2 a-b). 

By TCD examination we studied flow parameters of arteries of the circle of Willis. 

Blood flow velocities (Vcm/s) in the middle, anterior, posterior cerebral arteries 

(MCA, ACA, PCA) and pulsatile indexes (PI) were measured (Table  3). 

In the majority of patients with PCSE tendency of decreased blood flow at the 

ipsilteral ACA and predominantly MCA was revealed; In patients with large to total 

brain  infarctions significant decrease of  blood  flow at the MCA  was detected - V 

mean-32.88.3cm/s. In two patients from 3 with hemispheric total infarctions 

occlusion of MCA 1 segment was marked, and in one patient-postocclusive 

collateral flow in the MCA - V mean-22cm/s. 

In contrary, in CAD group patients blood flow parameters seemed to stay normal or 

vere slightly decreased. Only in 5 cases of ICA high-grade stenosis or occlusion 

significant asymmetry on the affected side was revealed. 

In patients both with PCSE and CAD with brain small cortical infarctions, lacunar 



infarctions or subcrortical leucoencephalopathy hemodynamic changes were not 

impaired- V mean MCA-41.59.2cm/s. 

 

 

 

Table3. Mean flow velocity rates in Circle of Willis arteries 
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During the past two decades, enormous progress has been made in the diagnosis of 

cardioembolic disorders and in establishing evidence-based recommendations for the 

primary and secondary prevention of cardioembolic stroke.Cardiac diseases affect 

the brain in two different ways; by pump and perfusion failure, and by embolism. 

Cardiogenic stroke accounts for approximately one in six ischemic strokes. Many 

different cardiac source can  give rise to emboli. About 20 different nosology are 

associated with the CE. Cardiac emboli may be composed of thrombus, calcific 

particles, tumor, air, fat, foreign bodies(6-9). 

 

Different size of brain infarctions in CE patients (different size of emboli) can be 

result of cardiac chamber and valvular concomitant pathologies. Endocardial damage 

and cardiac chamber pathology provides circulatory stasis and formation of 

intracavitary thrombosis. The low shear rate that exist in areas of stasis promotes 

activation of the coagulation cascade, rather than platelets, leading to thrombus 

formation. This process leads to formation of large- sized red, fibrin thrombus, 

which can be reason of large / to total brain infarction. 

Valvular heart disease carries the greatest risk of embolism of any cardiac condition. 

Activation of Thromboxan A1 leads to form Thrombocytar-monocyte , 

comparatively small-sized “white” thrombus formation. Most emboli from damaged 

(calcinated or mixomatous ) cardiac valves are small and lead little mortality but 

higher morbidity (6,10-12) 

 

Recent studies have revealed by TCD embolotection presence of thrombocyte 

aggregated small thrombus in patient with cardiac valvular changes, that led to 

formation of small multiple brain infarctions (13,14) 

Clinical presentation is imperfect in differentiating cardioembolic from non-



cardioembolic stroke. Cardiogenic brain embolism presents characteristically with 

neurologic deficits that are maximal at onset, reflecting sudden interruption of blood 

flow. While insensitive, the most specific features for cardioembolism are infarcts in 

multiple territories and concurrent systemic embolism (15,16). Recent studies 

showed that cerebral infarctions due to CE occurs most frequently in MCA supply 

territory. The location of infarcts in MCA territory differs between the two groups. 

Superficial infarcts were more frequent to CAD group (Arterio-arterial embolism), 

whereas combined superficial and deep territory infarct were more frequent in 

embolism with PCSE. Although the nature of the embolic substances for Arterio-

arterial embolism and PCSE is quite heterogenous, more recently it has been 

proposed that embolism from large vessels is primarily caused by white thrombus 

(platelet aggregates), and that embolism from the heart is mainly caused by red 

thrombus (platelet and fibrin aggregates) (6,11,12) 

Conclusion: our data shows that PCSE has tendency to have a larger infarct, 

combined superficial  and  deep territorial, bilateral involvement, high recurrence 

rate. The rate of emboli formation might be different in various cardiac diseases. So 

cardioembolic stroke is associated with a worse outcome than other stroke subtypes . 

In patients with carotid artery atherosclerotic changes main reason of brain 

infarction may be atherothromboembolism from nonstable carotid 

atherosclerotic plaque The diagnosis of the absence of another etiology of equal or 

greater plausibility. Early application of modern neuroimaging techniques stands to 

rise diagnostic accuracy in the evaluation of patients at risk for cerebrovascular 

disease 
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Fig. 1. T2-weighted MR image. Axial plane. Bilateral temporal and  left occipital  

area infarction. fronto-parietal area. 

 

 

 

 

 

Fig. 2-a- Left ventricular postinfartion aneurysm, apical thrombosis. EchoCgG, apical 
two-chamber view. 



 
Fig. 2-b MR images. T2-weighted image. Axial plane. Large –“territorial” 

infarction of right fronto-parietal and occipital areas. 

 

 

 

 

Fig-1. Multiple infarctions at bilateral temporal and left occipital lobes; MR- T2 tse 

image. 

 

 



 

Fig 2 a- LLeft ventricle postinfarction aneurism. Transthoracic EchoCG. Apical 

two-chamber view. At the LV apex hyperechogenic thrombotic masses are located; 

 

 

 

 

 

 

 

 

 

 

 

Fig 2-b Right circulation Total infarction. MR- 

T2 tse axial .images. At the right parieto-

temporal and occipital lobes diffuse hypointence 
area-infarction is marked. 

 

 

 
Fig. 2-c Right MCA occlusion. 3D- tof MRA. 

 

 

დ.გაჩეჩილაძე,მ.ბერაია,მ.ოკუჯავა,დ.მიმინოშვილი,გ.სვანიძე 

იშემიური ინსულტის მქონე პაციენტთა ფუნქციური სტატუსისა და 

გამოსავლის კავშირი ინფარქტის ტიპთან 

აკად.ფ.თოდუას სამედიცინო ცენტრი 

 

თავის ტვინის სისხლის მიმოქცევის მოშლა დღესდღეობით 

წარმოადგენს ერთ-ერთ უმნიშვნელოვანეს მედიკო-სოციალურ 

პრობლემას. ყოველ წელს მსოფლიოში ინსულტისაგან იღუპება 

დაახლოებით 4.5 მლნ. ადამიანი, რომელთა 3\4 მოდის განვითარებად 

ქვეყნებზე. ფონზე ინსულტისაგან გამოწვეულ ლეტალობაზე მოდის 



საერთო სიკვდილიანობის 11-14%; Mამ მაჩვენებლითეკონომიურად 

განვითარებულ ქვეყნებშიც კი მყარად უჭირავს III ადგილი, ხოლო 

ინვალიდობის მხრივ 1 ადგილი. 

ინსულტგადატანილი პაციენტების დაახლოებით მესამედი 

სამუდამოდ მძიმე ინვალიდებად რჩება, რომელთაც დაკარგული აქვთ 

ფუნქციური დამოუკიდებლობა, ხოლო უმეტესი ნაწილი აღწევს 

ნაწილობრ გამოჯანმრთელებას. სწორედ ამით არის განპირობებული, 

რომ ინსულტი წარმოადგენს არა მარტო წმინდა სამედიცინო, არამედ 

სოციალურ პრობლემასაც. თითოეულ ინსულტგადატანილ პაციენტზე 

დანახარჯი მთელი ცხოვრების განმავლობაში შეადგენს 55 000-73 000 

დოლარს. 

მსოფლიოს წამყვანი კლინიკების გამოცდილებამ დაადასტურა, რომ 

ინსულტის გამოსავალზე, გარდა დროული დიაგნოსტიკისა და 

ადექვატური მკურნალობისა, უდიდეს გავლენას ახდენს პაციენტის 

სათანადო რეაბილიტაცია. თავის ტვინის სისხლის მიმოქცევის მწვავე 

მოშლის რეაბილიტაციაწარმოადგენს ერთ-ერთ ყველაზე აქტუალურ და 

რთულ პრობლემას არა მხოლოდ სამედიცინო, არამედ ზოგადად 

ჯანდაცვისა და სოციალური დახმარების თვალსაზრისით. ინსულტის 

რეაბილიტაცია მოიცავს ღონისძიებების კომპლექსს, რომელიც 

მიმართულია პაციენტის ფიზიკური, ფსიქოლოგიური დასოციალური 

სტატუსის აღდგენისა 
 







 

 

კენ და რომლის ძირითადი მიზანია პაციენტის ინტეგრაცია 

საზოგადოებაში და მისი შეძლებიდან გამომდინარე სოციალური და 

ეკონომიური დამოუკიდებლობა ჩვენს მიერ მიღებული შედეგები, 

სხვადასხვა ავტორის მონაცემებზე დაყრდნობით, საშუალებას გვაძლევს 

დავასკვნათ, რომ იშემიური ინსულტის კლინიკურ მიმდინარეობასა და 

გამოსავალზე უდიდეს გავლენას ახდენს როგორც ინფარქტის ზომა და 

ლოკალიზაცია, ასევე მისი ტიპი და გენეზი. ლაკუნური ინფარქტები 

ხასიათდებიან შედარებით იოლი კლინიკური გამოვლინებითა და 

კეთილსაიმედო გამოსავალით 

პაციენტებში, სადაც ინსულტის მიზეზს წარმოადგენს მაგისტრალური, 

მსხვილი კალიბრის სისხლძარღვების დაზიანება, ინფარქტები 

უპირატესად კორტიკალურ/ სუბკორტიკალური ლოკალიზაციისაა, 

კლინიკური სურათი დამოკიდებულია ინფარქტის ზომაზე. საკმაოდ 

ხშირ შემთხვევაში, მიუხედავად საკმაოდ მძიმე კლინიკური სურათისა 

ინსულტის მწვავე პერიოდში, ამ ჯგუფის პაციენტებში აღინიშნება 

კლინიკური სიმპტომატიკის გაუმჯობესების მაღალი ტემპი, რაც 

ეთანხმება როგორც ჩვენს ადრეულ მონაცემებს, ისე რიგი ავტორის მიერ 

მიღებულ შედეგებს 

კარდიოგენული ემბოლია წარმოადგენს იშემიური ინსულტის გამოვლინების 

ყველაზე 

არაკეთილსაიმედო ქვეტიპს როგორც ინსულტის მწვავე პერიოდში, ისე 

ლეტალობის, განმეორებითი ინსულტის სიხშირისა და ინფარქტის 

გამოსავლის თვალსაზრისით, რაც როგორც ინფარქტის ტიპით (დიდ 

ზომის, ხშირად მრავლობითი), ისე თანდართული კარდიალური 

პათოლოგიებით არის განპირობებული . 


	D. Gachechiladze, M. Beraia, M. Okujava, D. Miminoshvili,                 M. Razmadze,  G. Svanidze Potential Cardioembolic cerebral ischemia - neuroimaging and hemodinamic changes                               Acad. F. Todua medical center, Tbilisi, ...
	Table 1. The baseline characteristics of the PCSE and CAD patients
	Table 2 Topographic Patterns in patient with PCSE and CAD
	Table3. Mean flow velocity rates in Circle of Willis arteries
	References:
	დ.გაჩეჩილაძე,მ.ბერაია,მ.ოკუჯავა,დ.მიმინოშვილი,გ.სვანიძე

