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ABSTRACT

Cerebral ischemic strokes (cerebral infarctions) represent 80% of the acute disorders of cerebral
circulation. They most frequently occur in cases of atherosclerosis of the extra- and intracranial
vessels and /or arterial hypertension, in cardiac diseases (, rhythm and conduction disorders), cerebral
vasculitis, blood diseases, related to hypercoagulability (trombocytosis), etc. One of the well-
documented risk factors for the cerebrovascular disease is the asymptomatic carotid stenoses (ACS)
and the symptomatic ones, especially those that have hemodynamic significance.

In a lot of cases the use of CT, MRT of the brain and Doppler sonography is not informative enough
for the understanding of the etiopathogenesis of cerebral strokes. This is true especially for those,
having occurred in the vertebrobasilar vascular system. This calls for the combined use of several
diagnostic methods, especially in the cases in which the genesis of ischemic strokes can be explained

with the simultaneous influence of several risk factors.
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The neuroimaging techniques most frequently
used in diagnosing ischemic disorders of
cerebral circulation are: Computed
Tomography (CT), Magnetic Resonance
Tomography MRT) and Doppler Sonography
(DSG).

If there is any suspicion of a cerebral infarction
(CI) or a transient ischemic attack (TIA), slow
conduction of CT or MRT examination is
recommended, together with ultrasound
examination of extra- and intracranial
circulation ().

Noncontrast computed tomography of the
brain is a widely available method, providing
for reliable CI diagnosing and its being
distinguished from brain haemorrage in the
first few days after occurrence (2, 3).

During CT scan early ischemic changes show
hypodense zones, perifocal edema and deletion
of corticomeddulary border (4).
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Magnetic resonance tomography is more
widely used as compared to CT in diagnosing
vertebrobasilar system CI, as well as lacunar
and cortical ischemic strokes (5, 6, 7, 8).

Doppler  sonography  examination  of
extracranial blood wvessels is a highly
informative method in diagnosing vascular
accidents as opposed to those of the
vertebrobasilar system, which, in spite of
providing good results, are not always precise

9).

Early Doppler sonography examination in
cases of acute ischemic stroke allows for
timely diagnosis of different stages of carotid
stenoses (1). The method is very useful for
examining recurrent cerebral strokes as well
(10).

Computed  Tomography and
Resonance Tomography

The diagnostic features of Computed
Tomography and Magnetic  Resonance
Tomography were compared in cases of acute
cerebral strokes. MRT was proven to be a
more sensitive and specific method as
compared to non-contrast CT (11, 12, 13).

Magnetic
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Computed Tomography is a more suitable
method for diagnosing comatose patients.

Computed Tomography (CT) and Doppler
Sonography (DSG)

Spiral ~ computer  tomography is a
comparatively new diagnostic method, which
allows non-invasive diagnosis of cerebral
strokes, especially in combination with
Doppler sonography. A total of 59 patients
with clinical suspicion for carotid artery
obstruction, found with CT and Doppler
Sonography scans, were studied. The Doppler
Sonography scan  found 4  complete
obturations, 38 severe stenoses (80-99%) and
32 moderate stenoses (30-69%).In 5 patients,
in whom the Duplex scanning did not provide
an adequate evaluation of the carotid artery
because of a small spectral window or severe
calcification, the Spiral CT made it possible to
identify and measure correctly the stenotic
lesion. The study showed that spiral CT scan
of the extracranial cerebral arteries is a
promising non-invasive additional method to
be used in the cases when Duplex scanning is
not reliable enough (kinking, severe
calcification, short neck) and particularly when
the situation calls for a complete scan of the
vascular wall (14).

The incidence, severity and clinical
significance of carotid atherosclerosis in
patients with ischemic stroke with non-
valvular atrial fibrillations were studied. 103
patients (64 men and 39 women of average age
of 69 years) suffering from ischemic stroke
with non-valvular atrial fibrillations underwent
carotid Duplex sonography and computed
tomography scans within 3 to 7 days after the
stroke onset. High-grade stenoses > 50 % of
the extracranial carotid artery were found in 25
patients (24,3 %), including 11 patients (10,6
%) with internal carotid artery obstruction. In
15 (66,7 %) of the patients with high-grade
carotid stenoses the lesions were situated
ipsilaterally to the infarction, including 8 cases
with internal carotid artery occlusion. Patients
with high-grade stenosis used to smoke more
cigarettes (p <0,05) and more often suffered
from diseases of the peripheral arteries. The
clinical manifestations (transient ischemic
attacks, lacunar or massive strokes) did not
indicate a significant difference in the groups
with stenosis <50 % and > 50%. Patients with
severer stenoses died more frequently. Patients
with higher grade of carotid stenosis more
often had CT scan findings for cortical stroke
(p<0,01). Six of seven patients with
haemorrhagic transformation of the ischemic
stroke, found by the CT scan, had stenoses of
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lower grade. The survey showed that the
ischemic stroke with non-valvular atrial
fibrillations is not always cardiogenic. Carotid
stenosis of higher grade was found in one
fourth of the patients with ischemic stroke and
those with non-valvular atrial fibrillations and
the condition was more frequently related to
cortical cerebral infarction (15).

The diagnostic value of Computed tomography
scan and Carotid Doppler sonograhy were
compared in 115 patients with asymptomatic
carotid stenoses, 203 patients with transient
ischemic attacks and carotid stenosis, and 63
patients with transitory ischemic attacks, but
without carotid stenoses. The computed
tomography scans most frequently found
lesions in patients with TIA, combined with
carotid stenosis - (47%) as compared to the
other groups (30 %, 19%), p < 0,001. Cerebral
stroke, ipsilateral to the carotid stenosis was
found in 10% of the patients with medium-
grade stenoses (35-50%). In patients with
asymptomatic carotid stenoses (ACS), 68 % of
the strokes were ipsilateral to the stenoses. In
patients with TIA and symptomatic carotid
stenoses, 86 % of the strokes were also
ipsilateral to the stenosis.

The study showed that severer the carotid
stenosis, the higher the incidence of cerebral
stroke, situated ipsilateral to the stenosis.
”Silent” cerebral stroke can be regarded as an
indication for carotid endarterectomy in
asymptomatic patients.

A total of ninety-six patients with carotid
stenoses greater than 50 %, who had
undergone carotid endarterectomy (59 men
and 37 women of average age 69,5 years) were
examined by bilateral Duplex scanning for
measuring the carotid stenosis, and by CT
scan for detecting cerebral strokes. The
findings showed good correlation with the data
from the CT scan for cerebral strokes. Thirty-
two percent of the patients with symptomatic
carotid stenosis had positive CT scan result as
compared to 16 % of the patients with
asymptomatic plaques (16).

Computed Tomography, Doppler Sonography
and Magnetic Resonance Tomography (MRT)
Comparative studies with Doppler sonography,
Computed tomography and MRT were
conducted in new-born babies who were
clinically suspicious for intracranial ischemia
or haemorrhagia, the aim of the studies
having been to determine the most suitable
technique. Forty-seven of the newborn babies,
who were clinically suspicious for hypoxic
ischemic injuries, were examined by CT and/
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or MRT and Doppler sonography within the
first month of their lives. The CT scan and the
MRT showed high degree of coincidence
regarding the detection of cortical hypoxic
ischemic injuries and cerebral haemorrhages as
compared to the Doppler Sonography test —
MRT and CT scans found 25 cases of ischemic
injuries as compared to 13 cases, found by
Doppler Sonography. They also found 10 cases
of intraparenchymal  haemorrhages as
compared to the Doppler sonography test. The
findings show that CT and MRT scans, when
used for detection of ischemic and
haemorrhagic disorders, have better diagnostic
significance in comparison with the Doppler
sonography tests (17).

Calcium and phosphorus are the minerals,
which are most frequently found in the human
body and are included in a wide range of
biochemical pathways, participating
predominantly in the formation of calcium
hydroxylapatite. Although it is the basic
component of bones and teeth, it can also be
deposited, together with other forms of
Calcium Phosphate, in the blood vessels, the
deposition leading to adverse consequences.
The process, known as vascular calcification,
may eventually lead to stenosis of the blood
vessels, ischaemia and death. Approximately
90% of the patients with cardiovascular
diseases have vascular calcification. A study
was conducted with the purpose of evaluating
the informative value of the different methods
for quantitative measuring of the calcification
in vivo. Autopsy material and material from
carotid endarterectomy was studied with the
aim of measuring the calcium content. B-mode
ultrasonography, intravascular ultrasound,
electron beam computed tomography, MRT
and histological methods were used. The study
makes it possible to evaluate the calcification
degree of the atherosclerotic lesions and
choose the most appropriate therapeutic
approach for their treatment (18).

ABBREVIATIONS

ACS Asymptomatic carotid stenoses

Cl Cerebral Infarction

CT  Computed Tomography

DSG Doppler Sonography

MRT Magnetic Resonance Tomography
TIA  Transient ischemic attack
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