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CARDIAC 
 

The Prevalence of Carotid Artery 
Disease in Candidates of Coronary 
Artery Bypass Graft  
Background/Objective: Patients with concomitant coronary artery disease and carotid artery 
disease are at risk of developing serious neurologic events in pre- and post-coronary artery 
bypass graft (CABG) operation. The objective of this study was to determine the carotid 
Doppler ultrasonography findings in candidates for CABG. 
Patients and Methods: Between September 2004 and October 2005, we performed pre-
operative Doppler study of carotid vessels in all candidates for CABG admitted to our hospi-
tal. We evaluated the level of stenosis, and the type, site and nature of the plaque for all 
patients according to the Nicoladis guideline. 
Results: Mean±SD age of patients studied was 67.5±8.6 (range: 29–84) years. Among 352 
patients undergoing CABG, 143 (40.3%) had carotid disease. Stenosis >50% was observed in 
10.5% of females and 5% of males (P=0.07). Significant stenosis (≥50%) was seen in 32 (9.1%) 
of patients, while 13 (3.8%) had critical stenosis (≥70%); 2 (0.6%) had complete occlusion of 
the left internal carotid artery. The prevalence of carotid stenosis and atherosclerotic plaques 
was higher in patients aged >60 years (P=0.002). 
Conclusion: The frequency of carotid stenosis in our patients is similar to other reports. Age 
is the important associated factor for carotid artery disease in candidates of CABG.  

Keywords: coronary artery bypass grafting, carotid stenosis, color Doppler 
ultrasonography 

Introduction 

oronary artery disease is the main cause of mortality in the world.  The most 
frequently performed heart surgery nowadays is coronary artery bypass graft 

(CABG). 
In many patients, atherosclerotic narrowing of the coronary and carotid artery 

occurs simultaneously. The simultaneous involvement of these two anatomic 
sites is reported to be from 2.3% to 54% in different reports.1-5 

 More than 300,000 patients require CABG every year in the North America.6 

Patients with coronary artery disease and carotid artery disease are at risk of de-
veloping serious neurologic events in the pre and post CABG operation period.7 
The pre-operative diagnosis and then management of carotid artery disease is 
therefore, of paramount importance. 

There is a lack of pre-operative guidelines for the necessary vascular investiga-
tions that should be performed on CABG candidates before they undergo the op-
eration. To the best of our knowledge, the prevalence of carotid artery disease in 
candidates of CABG has not still been determined in Iran.  The objective of this 
study was to determine the frequency of pathologic findings in the carotid 
Doppler ultrasonography in candidates of CABG. 

Patients and Methods 
Of all patients attended Jamaran Baghiat-Allah Hospital for CABG, were
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investigated by Doppler ultrasonography to deter-
mine the degree and characteristics of atherosclerotic 
involvements. 

Data regarding age and sex were recorded in data 
collection forms. Doppler examination was per-
formed with a linear probe at 7.5 MHz (Hitachi 525, 
Japan, Model 2003). 

 Carotid arteries were evaluated in postero-lateral 
and antero-lateral approaches and the best view was 
reported. 

First, we assessed carotid arteries in supine position 
using a gray-scale. The intima-media thickness (IMT) 
>1 mm was considered as increased IMT. The pres-
ence of plaque in carotid arteries was also evaluated. 
The common carotid, carotid bifurcation, internal 
carotid artery (ICA) and the external carotid artery 
(ECA) were evaluated for the type, site and nature of 
the plaque. We measured the level of stenosis accord-
ing to the Nicoladis guideline.8 

We fed the data to SPSS® version 11.5.  Student’s t, 
one-way ANOVA and χ2 tests were used for statistical 
analyses. A P-value <0.05 was considered significant.  

Results 

Out of 352 patients studied, 144 (41%) were female 
and 208 (59 %) were male. The mean±SD age of pa-
tients was 67.5±8.6 (range: 29–84) years; 14 (4%) 
were <50 years; 188 (53.4 %) between 50 and 70; and 
131 (37.2%) were >70 years.  The mean age of males 
and females did not differ significantly (P=0.25). 

Carotid ultrasonography showed carotid disease in 
207 (58.8%) patients; unilateral in 70 (19.9%) and 
bilateral in 138 (38.9%) patients.  Carotid color Dop-
pler examination showed right carotid disease in 175 
(49.7%) and left carotid disease in 172 (48.9%) pa-
tients. An increase in IMT was observed in 79 (22.5 
%) patients; 72 (20.5%) had bilateral and seven had 
unilateral disease. 

Atherosclerotic plaque was observed in 114 (32.4%) 
patients in the right and in 106 (30.1%) in the left 
carotid artery. 

Characteristics of these plaques are shown in Table 
1. 

In our study, we found that 63 (17.8%) patients had 
bilateral stenosis (six with bilateral stenosis >50%; 13 
with unilateral stenosis >50%; and 44 with bilateral 

stenosis <50%).  Eighty-nine (25.3%) patients had 
unilateral stenosis (seven with >50% and 82 with 
<50%).  

The mean±SD age of those who had no plaque was 
65.8±9.5 years; in patients with unilateral plaque was 
69.8±6.9; and in those with bilateral plaque was 
69±6.6 years (P<0.0001).  

Among our patients, two (0.6 %) had complete ob-
struction of the left carotid artery.  Stenosis >50% was 
observed in 10.5% of females and 5% of males 
(P=0.07). 

The severity of carotid stenosis is shown in Table 2. 
Overall, 26 (7.4%) patients had at least one stenosis 

>50%.  
Twohundred and eighty-nine (82.1%) patients were 

≥60 years old. The prevalence of carotid stenosis and 
atherosclerotic plaques in these patients was higher 
than in patients aged <60 years (Table 3). 

Discussion 

 Atherosclerosis is one of the most common causes 

Table 1.Charactercistics of the right and left carotid artery plaques: 
(%) 

  Right Left P Value 

Fibrous 
36 

(10.2) 
37 

(10.5) 
0.99 

Calcified 22 (6.3) 20 (5.7) 0.7 
Plaque 
Nature 

Fibro-calcified 
55 

(15.6) 
49 

(13.9) 
0.5 

Linear 
69 

(19.6) 
63 

(17.9) 
0.52 

Plaque 
Type 

Circumferential 
43 

(12.2) 
41 

(11.6) 
0.73 

Carotid bulb 
50 

(14.2) 
40 

(11.4) 
0.25 

Plaque 
Site* Origin of 

internal carotid 
60 (17) 

59 
(16.8) 

0.77 

Ulcer  1 (0.3) 0  

*Other plaques were located in other sites such as common carotid artery.  

Table 2. Severity of carotid stenosis in Doppler:  (%) 

 Right Left P Value 

<50% 96 (27.3) 87 (24.7) 0.43 
50%–59% 4 (1.1) 5 (1.4) 0.73 
60%–69% 5 (1.4) 5 (1.4) 1 
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of mortality in western nations.9,10 Cardiovascular 
complications including stroke following CABG in-
crease the post-operative mortality.11-13 

Coronary revascularization in patients without evi-
dence of carotid artery disease carries a risk of stroke 
of around 1%–2%; in the presence of major carotid 
artery stenosis, the risk of perioperative stroke is es-
timated at 14%.14-17 

Carotid angiography is the gold-standard diagnostic 
modality for the detection of carotid artery disease. 
Carotid Doppler study is diagnostic in 90%–95% of 
patients; in 5%-10% of them, however, it fails to di-
agnose the disease.  This can be due to 1) short neck, 
2) disease in the distal part of the ICA, 3) presence of 
proximal critical disease in the common carotid ar-
tery, reducing the flow, and 4) kinking in the ves-
sels.16 

The noninvasive nature of ultrasound allows us to 
design this study to determine the prevalence and 
characteristics of carotid artery disease in candidates 
of CABG. 

So far, many studies have emphasized the role of ca-
rotid ultrasound for prediction of stroke in older pa-
tients.1,18,19 The Cardiovascular Health Study showed 
that an increase in the carotid wall thickness causes 
higher risk for coronary disease and stroke in an eld-
erly population.4, 20 

Our study confirms that 59.7% of candidates of 
CABG had some carotid lesions (19.9% unilateral and 
38.9% bilateral) which are similar to the report of 
Cirilo, et al.6  

The prevalence of carotid artery stenosis >50% in 

candidates of CABG varies between 2% and 18% in 
different studies. 7, 21, 22 In our study, significant ca-
rotid artery stenosis (≥50%) was observed in 9.1% of 
patients; 3.8% had critical (≥70%) stenosis. These 
findings are in keeping with many other published 
western and Asian reports.7,21-23 

Shirani et al. in their investigation on 1045 candi-
dates of CABG found that 6.9% of them had signifi-
cant carotid stenosis, which is almost similar to our 
results.24 However, 12.5% of their patients aged >65 
years, had significant stenosis which is slightly higher 
than the rate we observed (8.5% for patients over 60 
years of age). This difference may be in part due to 
the lower age cut-off point we selected (60 vs 65 
years).  It may also be due to different enrollment set 
up of our patients; our study was done in a private 
hospital while Shirani’s study was done in a govern-
mental hospital.  Different randomization techniques 
used might be another source of difference.  

Our patients were approximately four years older 
than those in western populations (67.5±8.6 vs 
63.5±9.2 years) (P=0.0001).14 

This study had some limitations. We did not inves-
tigate the relationship between the levels of coronary 
artery stenosis and carotid artery stenosis. We did 
also not determine the rate of stroke or other cardio-
vascular events occurred during CABG. We believe 
by resolving these limitations, we can establish a pro-
tocol for management of candidates of CABG who 
may have concurrent carotid artery disease. 

In conclusion, the prevalence of carotid artery 
stenosis in our patients is not different from other 

Table 3. Comparison of carotid pathologies in patients greater and lower than 60 years old. 

Age group
Carotid problem 

<60 years old ≥ 60 years old P-Value 

Both side problem 12(27.3%) 115(40.2%) 

One side problem 2(4.5%) 65(27.8%) Normal carotid 

Normal 30(68.2%) 106(37.1%) 

<0.0001 

Both side 7(15.9%) 60(20.8%) 

One side 1(2.3%) 5(1.7%) 
Intima-Media 
thickness 

Normal 36(81.8%) 224(77.5%) 

0.74 

At least one side greater than 50% 2(4.5%) 24(8.5%) 

All stenosis lower than 50% 6(13.6%) 112(38.8%) Stenosis 

No stenosis 36(81.8%) 154(53.3%) 

0.002 

Both side 5(11.4%) 55(19%) 
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reports. Age is an important associated factor for ca-
rotid artery disease in candidates of CABG. Also, 
gender is a clinically significant associated factor for 
carotid artery disease in candidates of CABG. 
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