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ABSTRACT 

Aim: Silent brain ischemia (SBI), defined as ischemic changes and infarcts without neurologic 

signs, is an established marker of poor survival. Magnetic resonance imaging (MRI) is useful 

to define SBI and white matter hyperintensities that correspond to microangipathic ischemic 

disease. This study aimed to investigate the relationship among SBI, white matter lesions and 

the extent of coronary artery disease (CAD), and to determine possible predictors of SBI. 

Material and Methods: A total 10640 patients who underwent coronary angiography were 

retrospectively screened to reveal 312 patients who had been evaluated with a subsequent 

cranial MRI within 6 months. CAD severity was established with Gensini score and MRIs 

were evaluated to determine presence of SBI and white matter hyperintensities scored by 

Fazekas. Finally, 58 patients with SBI and 254 without SBI consisted SBI and non-SBI groups. 

Results: Patients with SBI were significantly older with higher prevalence of male gender than 

the non-SBI patients. Both Gensini and Fazekas scores were higher in SBI-group (p<0.001). 

Fazekas score was positively correlated with Gensini score (r=0.219, p<0.001) and age 

(r=0.465, p<0.001). In the logistic regression analysis; age, male gender and Gensini score 

were identified as the independent predictors of SBI. 

Conclusion: Although SBIs don’t present neurological symptoms they are associated with 

poor survival and future stroke. Our data suggest that cranial MRI may be a screening tool in 

risk stratification, particularly in elderly male patients with multivessel CAD. Our study also 

depicted that age, male gender and high Gensini scores are the independent predictors of SBI. 

Keywords: Brain ischemia; coronary angiography; coronary artery disease; magnetic 

resonance imaging; stroke. 

 

 

ÖZ 

Amaç: Nörolojik bulgu göstermeyen iskemik değişiklikler ve enfarktlar olarak tanımlanan 

sessiz beyin iskemisi (SBI), kötü sağ kalımın bilinen bir göstergesidir. Manyetik rezonans 

görüntüleme (MRG), SBI ve mikroanjiopatik iskemik hastalığa karşılık gelen beyaz madde 

hiperintensitelerini göstermede yararlı bir yöntemdir. Bu çalışmada SBI, beyaz madde 

lezyonları ile koroner arter hastalığı (KAH) arasındaki ilişkiyi araştırmak ve SBI'nın olası 

belirleyicilerini belirlemek amaçlanmıştır. 

Gereç ve Yöntemler: Koroner anjiyografi yapılan toplam 10640 hasta retrospektif olarak 

taranarak 6 ay içerisinde müteakip olarak kranial MRG ile değerlendirilmiş 312 hasta 

belirlendi. KAH ciddiyeti Gensini skoru ile tespit edildi ve MRG’ler SBI varlığı ile Fazekas 

skoru ile ölçülen beyaz madde hiperintensiteleri açısından değerlendirildi. Bunun sonucunda 

SBI olan 58 ve SBI olmayan 254 hasta, SBI ve SBI olmayan hasta gruplarını oluşturdu. 

Bulgular: SBI olan hastalar, SBI olmayan hastalardan anlamlı şekilde daha yaşlı ve daha 

yüksek prevalansta erkek cinsiyette idi. SBI grubunda hem Gensini hem de Fazekas skorları 

daha yüksekti (p<0.001). Fazekas skoru, Gensini skoru (r=0,219; p<0,001) ve yaş (r=0,465; 

p<0,001) ile pozitif korelasyonlu idi. Lojistik regresyon analizinde; yaş, erkek cinsiyet ve 

Gensini skoru, SBI’nın bağımsız belirteçleri olarak belirlendi. 

Sonuç: SBI nörolojik semptom göstermese de, kötü sağ kalım ve ileride yaşanacak inme ile 

ilişkilidir. Bulgularımız, kranial MRG’nin özellikle çoklu damar KAH olan yaşlı erkeklerde risk 

değerlendirmesi için bir tarama aracı olabileceğini göstermektedir. Çalışmamız ayrıca yaş, 

erkek cinsiyet ve yüksek Gensini skorunun SBI’nın bağımsız belirteçleri olduğunu göstermiştir. 

Anahtar kelimeler: Beyin iskemisi; koroner anjiyografi; koroner arter hastalığı; manyetik 

rezonans görüntüleme; inme. 
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INTRODUCTION 

Silent brain ischemia (SBI) refers to brain disorders that 

are incidentally found in imaging modalities but do not 

cause significant neurological deficits (1,2). It is one of the 

manifestations of silent cerebrovascular disease which is a 

common finding in brain scans and calls attention to future 

stroke or dementia. Among other manifestations of silent 

cerebrovascular disease in neuroimaging is white matter 

hyperintensities that correspond to microangiopathic 

ischemic disease. SBI, on the other hand, is described as 

“a cerebral infarction that is evident by brain imaging but 

that is without a clinical syndrome characterized by rapidly 

developing clinical symptoms and signs of focal and at 

times a global loss of brain function” (3). It is not a rare 

entity with an estimated prevalence of 10-20% (4). 

Although SBIs do not cause clinical symptoms, they are 

known to be closely associated with impending stroke (5). 

In addition, while SBIs do not result in focal neurological 

deficits, they have been shown to be related with 

neurocognitive and neuropsychiatric impairment and 

increase mortality (6,7). Nevertheless, the 

pathophysiology of SBIs remains unclear and various 

causes, such as small vessel disease, disorders of blood 

brain barrier, embolism or hypo perfusion have been 

suggested. Associated predisposing factors such as carotid 

atherosclerosis, heart failure or coronary artery disease 

(CAD) could have been identified. 

SBIs present as hyperintense lesions on T2-weighted 

Magnetic resonance imaging (MRI), hyperintense gliotic 

rims on the fluid-attenuated inversion recovery (FLAIR) 

sequence, and diffusion-restricted acute lesions on 

diffusion-weighted imaging (DWI) (8). Although some 

studies have used computed tomography (CT) in their 

analyses (9), MRI has been shown to be more specific and 

sensitive in its ability to distinguish SBIs from enlarged 

perivascular spaces (6). 

While prior studies have assessed the relationship between 

CAD and symptomatic cerebrovascular disease, the 

relationship of SBI with presence and extent of coronary 

atherosclerosis scored by Gensini scoring or brain deep 

white matter microangiopatic disease graded using 

Fazekas classification has not been evaluated yet. As such, 

the current study aimed to evaluate the possible 

associations of silent cerebrovascular disease in the form 

of SBI and brain white matter microangiopathic lesions 

with severity and extent of CAD. It also sought to 

investigate the distribution of localizations of such lesions 

within brain as well as to define the predictors of SBI. 

 

MATERIAL AND METHODS 

This study was approved by ethics committee of Namık 

Kemal University Faculty of Medicine in 30/11/2017 with 

2017/94/10/09 approval number. Following ethics 

approval, coronary angiographic examinations that had 

been performed at the cardiology department between 

November 2015 and November 2018 were retrospectively 

evaluated. Of 10640 coronary artery examinations found 

in the hospital database, patients who had undergone 

subsequent brain MRI for evaluation of neurological 

disorders such as headache, migraine (without 

neurological deficit), vertigo, tinnitus, memory 

difficulties, paresthesias and syncope performed within 6 

months  following  coronary angiography  were  identified.  

 

Patients with any neurological deficit, patients under 40 

years of age or those already with the diagnosis of 

cerebrovascular disease, neurodegenerative diseases, 

demyelinating diseases, neoplastic diseases and vasculitis 

were excluded. At the end of selection procedure, 335 

patients who had undergone both coronary angiography 

for differential diagnosis of CAD and brain MRI were 

identified. Of 335 patients, 8 patients who were under 40, 

13 patients with diagnosis of stroke, 1 patient with lacunar 

infarct and 1 patient with motion artifact at the imaging 

were excluded from the study. 

Finally, this study examined 312 patients with lesions that 

were detected with MRI, and the study group was 

categorized into two groups with regard to the presence of 

SBI; patients with SBI and patients without SBI (non-SBI) 

groups (Figure 1). 

Coronary Angiography Protocol 

Coronary angiography was performed as described earlier. 

Coronary arteries were identified as left anterior 

descending (LAD), circumflex (Cx), and right coronary 

artery (RCA), and coronary artery lesions were evaluated 

quantitatively by Gensini score. CAD was also classified 

as 0-VD for no vessel involvement, 1-VD for the 

involvement of 1 vessel, 2-VD for the involvement of 2 

vessels, and 3-VD for the involvement of 3 vessels, 

respectively. Gensini scoring was calculated by a 

cardiologist who was blinded to the study groups as 

described previously (10). 

Magnetic Resonance Imaging Protocol 

The cranial MRI examination was performed with the GE 

Healthcare ™ Optima ™ MR360 1.5T (Marlborough, 

USA). Diffusion Weigthed Imaging (DWI), T2 Weighted 

(T2W) images, and Fluid Attenuated Inversion Recovery 

(FLAIR) sequences were evaluated during the cranial MRI 

examination. The parameters for the T2W images were 

Time of Repetition (TR): 4561 msec, Time of Echo (TE): 

101.9 msec, Field of View (FOV): 24 cm x 19.2 cm, 

Matrix: 352 x 224, Bandwidht (BW): 1.25 KHz, thickness: 

5.8 mm, gap: 1.5 mm, and Number of Excitation (NEX): 

2. The parameters for the FLAIR sequences were TI: 2070  

 
 

 
Figure 1. Flow chart of the study design. CAD: coronary 

artery disease, MRI: magnetic resonance imaging, SBI: 

silent brain ischemia 
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msec, TR: 8800 msec, TE: 86.3 msec, FOV: 24 cm x 24 

cm, Matrix: 352 x 224, BW: 1.25 KHz , thickness: 5.8 mm, 

gap: 1.5 mm, and NEX: 2. Finally, the parameters for DWI 

were TR: 5200 msec, TE: 106.8 msec, BW: 1.25 KHz, 

FOV: 24 cm x 24 cm, Matrix: 128 x 128, and NEX: 2. 

The cranial MRI examination was evaluated by an 

experienced neuroradiologist in a blind fashion to 

determine the presence of SBI and microangiopathic 

ischemic gliosis in the deep white matter. MRI 

examinations of all patients were performed during their 

initial evaluation. Upon the evaluation of 

microangiopathic ischemic gliosis, Fazekas scoring of 

lesions were used. In patients without any stroke 

symptoms, lesions larger than 3 mm in diameter were 

found to be compatible with SBI lesions, which are 

hyperintense on T2W images (Figure 2a) and suppressed 

with gliotic rim in the white matter on FLAIR sequences 

(Figure 2b). Lesions smaller than 3 mm in diameter were 

not identified as SBI lesions. As such, they were not 

included in the SBI group (11). Lesions larger than 3 mm 

in diameter but without peripheral gliotic rim were also 

excluded from the SBI group, receiving differential 

diagnoses as enlarged perivascular spaces or cystic lesions 

caused by brain parenchyma. In addition, the restricted 

diffusion of these lesions was evaluated with DWI (Figure 

2c) and Apparent Diffusion Coefficient (ADC) map 

(Figure2d). Lesions with restricted diffusion were defined 

as acute lesions and were excluded from the study. 

Evidence of leukoaraiosis (microangiopatic ischemic 

gliosis) was noted during some of the cranial MRI 

examinations and staged according to the Fazekas scale. 

Lesions were evaluated according to the presence of 

periventricular and deep white matter lesions in T2W 

images and FLAIR sequences (12, Table 1). 

Statistical Analysis 

Statistical analyses were performed by SPSS v.17.0. The 

distribution of the data was determined using the 

Kolmogorov-Smirnov test. Normally distributed variables 

were presented as mean±standard deviation, non-normally 

distributed variables were presented as median, 

interquartile range, minimum-maximum, and categorical 

variables as number and percentage. The categorical 

variables were analyzed using the Chi-square test. The 

difference between numerical variables and SBI groups 

were assessed with Independent Samples t test or Mann-

Whitney U test. Spearman rank correlation analysis was 

used to determine the relationship between Gensini score, 

Fazekas score and the age. Receiver operating 

characteristics (ROC) curve analysis was performed to 

find cut-off values of Gensini score for prediction of the 

presence of SBI lesions. Logistic regression analyses were 

performed to identify the predictors of SBI. By using enter 

method for logistic regression analysis, age, gender, 

Gensini score were added to the hypothesis to reveal the 

determinants that independently associate to SBI. A p 

value of <0.05 was accepted to be statistically significant. 

 

RESULTS 

This study provided assessments on the cranial MRIs of 

312 patients. The demographic, angiographic and MRI 

characteristics of the study population are presented in 

Table 2. The mean age of the patients was 62.95±9.67 

years (range, 41-94 years). Classification of the lesions as 

periventricular, deep white matter or basal ganglion 

lesions and the dimensions of lesions are also provided in 

Table 3. In the SBI group, the mean size of the SBI lesions 

evaluated by MRI was 6.23±2.52 mm and these lesions 

were mostly localized in the frontal lobes. 

There was no significant difference between the SBI and 

non-SBI groups in terms of cardiovascular risk factors 

such as hypertension, diabetes mellitus, hyperlipidemia or 

smoking. Nevertheless, patients with SBI were 

significantly older than the non-SBI patients (mean age 

was 69.17±10.11 vs 61.54±9.00, p<0.001). It was also 

revealed that the male gender was more common in the 

SBI group (77.6% vs 54.3%, p=0.001). 

 

 

 

 
Figure 2. Axial T2W image (a) shows the hyperintense 

lesions with in the deep white matter (white arrows). T2W 

image also shows the enlarged perivascular spaces in the 

basal ganglia and Fazekas grade III lesions in white matter. 

On axial FLAIR image (b), these lesions suppressed and had 

gliotic rim (black arrows). Enlarged perivascular spaces have 

not periferic gliotic rim compared to the SBI. DWI (c) and 

ADC map (d) depicts that the lesions (white tailed arrows) 

do not show restriction of diffusion. ADC: apparent diffusion 

coefficient, DWI: diffusion weighted imaging, FLAIR: fluid 

attenuated inversion recovery, SBI: silent brain ischemia 

 

 

 

Table 1. Fazekas classification of white matter 

hyperintensities on T2W and FLAIR images 

Deep White Matter Lesions 

0 Absent 

1 Punctate foci 

2 Beginning confluence 

3 Large confluent areas 

Periventricular White Matter Lesions 

0 Absent 

1 “caps” or pencil thin lining 

2 Smooth “halo” 

3 Irregular periventicular signal extending into the deep white matter 
FLAIR: fluid attenuated inversion recovery 
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A significant relation was observed between the SBI and 

the number of VD (1 vs 0, p<0.001). While normal 

coronaries were more prevalent in non-SBI group (0 VD, 

p<0.001), 3 VD was more prevalent in SBI patients 

(p<0.001). The median Gensini scores of the SBI and non-

SBI groups were 17 (0-128) and 5 (0-160), respectively. 

There was a statistically difference between the Gensini 

scores for the SBI and non-SBI groups, which were higher 

in the SBI group (p=0.001). The SBI group also showed a 

significant statistical relationship in terms of Fazekas 

score, with higher grade 2 and 3 Fazekas scores (p<0.001). 

Spearman correlation analysis demonstrated a weak positive 

correlation between age and both Fazekas and Gensini 

scores (r=0.465, p<0.001; r=0.213, p<0.001, respectively). 

A weak positive correlation was also observed between 

Gensini score and Fazekas score (r=0.219, p<0.001). With 

ROC analysis, the area under curve (AUC) for performance 

of Gensini score to diagnose SBI lesions was measured as 

0.640 (95% CI= 0.560-0.719, p=0.001, Figure 3). Cut off 

value for Gensini score was 6.25. In the logistic regression 

analysis conducted to determine the predictors of SBI, age, 

male gender and Gensini score were identified as the 

independent predictors of SBI (p<0.001, Table 4). 

 

 

Table 2. Comparison of SBI and non-SBI groups 

 
SBI 

(n=58) 

non-SBI 

(n=254) 
p 

Demographic characteristics 

Age (years) 69.17±10.11 61.54±9.00 <0.001† 

Male Gender, n (%) 45 (77.6) 138 (54.3) 0.001§ 

Hypertension, n (%) 41 (70.7) 189 (74.4) 0.561§ 

Diabetes mellitus, n (%) 30 (51.7) 126 (49.6) 0.771§ 

Hyperlipidemia, n (%) 32 (55.2) 138 (54.3) 0.908§ 

Smoking, n (%) 17 (29.3) 75 (29.5) 0.974§ 

Angiographic characteristics 

Gensini Score 17 (57) [0-128] 5 (26) [0-160] 0.001# 

Number of vessels 1 (2) [0-3] 0 (1) [0-3] <0.001# 

Number of vessels, n (%) 

       0 

       1 

       2 

       3 

 

18 (31.0) 

18 (31.0) 

8 (13.8) 

14 (24.1)* 

 

141 (55.5)* 

52 (20.5) 

41 (16.1) 

20 (7.9) 

 

<0.001§ 

MRI characteristics 

Fazekas Score 2 (1) [1-3] 1 (1) [0-3] <0.001# 

Fazekas Score, n (%) 

       0 

       1 

       2 

       3 

 

0 (0.0) 

11 (19.0) 

22 (37.9)* 

25 (43.1)* 

 

84 (33.1)* 

134 (52.8)* 

28 (11.0) 

8 (3.1) 

 

<0.001§ 

SBI: silent  brain  ischemia,  MRI: magnetic  resonance  imaging,  †: Student  t  test, 

#: Mann-Whitney U test, §: Chi-square test, *: statistical difference in subgroups, 

values are presented as n (%) for categorical variables, and mean±standard deviation 

or median (interquartile range) [minimum-maximum] for numerical variables 

 

 

Table 4. Possible predictors of SBI 

Predictor OR 95% CI p 

Age 0.922 0.88 - 0.95 <0.001 

Male gender 0.436 0.21 - 0.89 0.023 

Gensini score 0.989 0.98 - 1.00 0.014 

SBI: silent brain ischemia, OR: odds ratio, CI: confidence interval, data in the table 

shows the logistic regression analysis in which possible predictors are presented 

DISCUSSION 

In this study we examined the relationship between 

atherosclerotic coronary artery involvement and 

asymptomatic cerebrovascular processes, namely SBI and 

ischemic microangiopathic changes in white matter. It was 

demonstrated that extend of CAD expressed by Gensini 

score was associated both with SBI and microangiopathic 

involvement in brain expressed by Fazekas scores. It was 

also revealed that coronary atherosclerosis was closely 

associated with SBI that was located mainly in frontal area. 

In clinical terms, clinicians need to take into account that 

the brain parenchyma has higher risks for development of 

silent white matter vascular injury and SBI in CAD 

patients with high Gensini scores. 

This study clearly depicted the clinical importance of 

detecting the SBI lesions with cranial MRI in the 

multivessel CAD even if they have no symptoms of stroke. 

The association between brain parenchyma and ischemic 

diseases in the coronary arteries is indisputable. In patients 

with both symptomatic cardiac disease and CAD, the brain 

parenchyma is at risk of embolic or occlusive processes. 

CAD is an important predictive factor of SBI and stroke. 

Like in the current study, existing research has determined 

that  with  age,  CAD  is  an  important  risk  factor  in  the  

 

 

Table 3. Localizations and incidence of SBI lesions in MRI 

Localization n (%) Dimension (mm) 

Deep White Matter 
       Frontal 

       Parietal 

       Occipital 

 

23 (39.7) 

6 (10.3) 

3 (5.2) 

 

6.24±2.01 

4.36±1.07 

6.86±2.83 

Periventricular 
       Frontal 

       Occipital 

 

15 (25.9) 

5 (8.6) 

 

6.82±3.02 

6.80±4.57 

Basal Ganglia 
       Putamen 

       External capsule 

       Internal capsule 

 

3 (5.2) 

2 (3.4) 

1 (1.7) 

 

5.40±1.32 

3.36±2.88 

6.80 
SBI: silent brain ischemia, MRI: magnetic resonance imaging, values are presented as 

n (%) for categorical variables, and mean±standard deviation for numerical variables 

 
 

 
Figure 3. ROC analysis shows the diagnostic performance 

of Gensini score for predicting SBI lesions. ROC: receiver 

operating characteristic, SBI: silent brain ischemia 
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formation of SBI in the brain (13,14). Coronary 

atherosclerotic calcifications are also known to be an 

independent variable in the etiopathogenesis of stroke 

(15). It was also shown that there is a close relationship 

between impaired glucose intolerance and CAD (16). 

In the literature epidemiological studies have shown that 

the prevalence of SBI is approximately 10-20% and that it 

has an annual incidence of approximately 3% (17). No 

study has determined the exact reason explaining why the 

SBIs develop or why they remain. It is also an argument 

whether they are silent or not, some of the authors have 

suggested that the disorder’s silence may be due to its 

chronic impact or appearance in non-strategic areas (18). 

While evaluating the localization of lesions, it was shown 

here in that the deep white matter was the most affected 

area in the brain. The most frequent localizations of SBI 

lesions were presented in the deep white matter and 

periventricular white matter of frontal lobes. This supports 

the reported findings that deep white matter and frontal 

lobes are more prone to develop SBI lesions. It also might 

be explained by the locations of lesions why the 

neurocognitive and neurophysciatric symptoms are more 

frequent in patients with SBI lesions (19). 

In addition to the studies in the literature, the current study 

revealed the obvious relationship between the SBI lesions 

and high grade Fazekas white matter lesions. Previous 

studies have defined leukoaraiosis (or microangiopathic 

ischemic gliosis) as incomplete ischemia that is caused by 

small vessel stenosis and led to microangiopathic ischemic 

disease. This is thought to be due to age-related chronic 

arteriolosclerosis resulting from long-term hypertension 

and ischemia caused by arterial stenosis (20,21). The 

relationship between microvascular disease in brain and 

deep white matter lesions is also expressed in the Fazekas 

classification. As an example, the present study 

demonstrated the increased risk of SBI in deep white matter 

lesions, especially in those that received ratings of 2 or 3 on 

the Fazekas scale. This suggests that microvascular disease 

of brain tend to coexist with SBI lesions. Thus, in their 

studies Zhang et al. (22) showed that white matter lesions 

in the brain with high grade Fazekas scale is an independent 

factor for SBI lesions. As such, intracranial 

arteriolosclerosis, which can be defined as small vascular 

disease, can indirectly reveal the presence of CAD (23). 

The current study also indicated that CAD should be 

considered to be a strong predictor of SBI, especially in 

patients with 3-VD or with high Gensini scores. In 

addition, Hermann et al.’s (15) work determined that CAD 

was an independent variable for stroke. Lee et al. (24) also 

showed that hypertension is an independent predictor of 

SBI. As in the current study, Hoshide et al. (25) also noted 

that the likelihood of SBI in CAD was significantly higher 

in patients with 3-VD. However, unlike Hoshide et al.’s 

work, the present study also used Gensini scoring to assess 

CAD. Gensini scoring is a method that demonstrates CAD, 

stenosis occlusion, and the burden of CAD. By applying 

this method, the current study revealed a significant 

statistical relationship between SBI and Gensini scoring. 

As a result, it would be accurate to suggest that high 

Gensini score can be predictive of SBI lesions in 

asymptomatic patients. 

MRI is the essential modality for diagnosis of the SBI’s. 

FLAIR is the main sequence of the MRI which can 

differentiate SBI from the enlarged perivascular spaces 

which constitute the primary differential diagnosis. SBI’s 

have peripheral hyperintense gliotic rim conversely to 

perivascular spaces on the FLAIR images. Although SBIs 

do not have any predictable anatomic localization, 

enlarged perivascular spaces have well defined anatomic 

locations and these lesions can be divided into three main 

types due to their localizations (26). 

The current study determined that age, male gender and 

Gensini score were independent predictors of SBI. 

Existing literature has also shown that the development of 

SBI is powerfully linked to age (13,17). In accordance with 

previous studies, the current study determined a strong 

association between SBIs and age. As with a previous 

work (27), the present study revealed a statistically higher 

incidence of high-risk cases in males. In their meta-

analysis, Fanning et al. (4) identified several strong 

predictors of SBI, such as age, hypertension, carotid artery 

disease, and metabolic syndrome. While this study found 

CAD to be a likely predictor of SBI, it identified gender, 

smoking, and alcohol as poor predictors of SBI. 

The current study found no statistical significant 

differences in hypertension between the SBI and the non-

SBI groups. While it is clear that there is a significant 

statistical difference in hypertension between SBI patients 

when compared to the normal population, the current study 

group consisted of patients with worse cardiovascular risk 

profile. For this possible reason, there was no statistically 

significant difference in hypertension between the present 

study’s SBI group and normal non-SBI groups. 

Retrospective study design was the main limitation of the 

study. 

 

CONCLUSION 

In conclusion, although SBI lesions are asymptomatic, 

they potentially may led to brain deterioration and future 

loss in neurological function. For these reasons, diagnosis 

is vital. In patients with CAD, it is necessary to evaluate 

the presence of SBI with cranial MRI examinations, 

especially in elderly male patients with multivessel (3-VD) 

involvement and high Gensini scores, regardless of 

presence of any stroke symptoms. 
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