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BACKGROUND Thickening of the carotid inti ma-media is commonly recognized as the initial stage in the development 
of atherosclerosis. Measures of common carotid intima-media thickness (CCA-IMT) are directly 
correlated with severity of coronary artery disease (CAD). In those with known CAD, both CCA-IMT 
and Duke jeopardy score can be used to stratify patient's prognosis. 

OBJECTIVE To examine the association between CCA-IMT measured by B-mode ultrasonography and extent of 
coronary atherosclerosis based on quantitative coronary angiography using the Duke jeopardy scoring. 

MffflOD We measured carotid in ti ma-media (IMT) by B mode ultrasonography and angiographic severiry of 
CAD in 400 subjects to assess any relation between IMT and CAD status. For individuals with 
significant coronary angiographic findings, the severity of CAD was estimated quantitatively by the 
Duke jeopardy score. 

RESULTS Carotid IMT showed significant correlation with the extent of CAD with the Duke jeopardy score (r= 
0.188, p=<0.001). As a screening test, an IMT cut off value of 0.9mm was able to predict the presence 
of significant CAD with a sensitivity of 63.6 I% and a specificity of 61.29%. The positive predictive 
value (PPV) of an abnormal scan (IMT > 0.9 mm) for detecting significant CAD was 81.5% and a 
negative predictive value (NPV) of3 l .5%. 

CONCLUSION Ultrasonographically measured far wall CCA- IMT was positively correlated with angiographically 
derermined Duke jeopardy score. The higher the IMT, the more severe is the coronary atherosclerosis. 

KEYWORDS intima-media thickness, carotid u!trasonography, coronary artery disease, Duke jeopardy score, 
cardiovascular disease 

Atherosclerosis is a generalized progressive disease that 

may simultaneously affect several arterial trees of the body. 

Patients with peripheral arterial occlusive disease frequently 
have concomitant coronary artery disease. As follows, 
atherosclerotic changes of peripheral arteries might be 
considered to mirror the condition of coronary arterial 
circulation. 1 Several studies reponed that the IMT of

peripheral arteries obtained by B mode ultrasound would 

play this role with the carotid IMf showed up to be a 

more reliable one. 1
-
3 B mode ultrasound of the common 

carotid arteries offers the potential for effective evaluation 

of early atherosclerotic changes, such as thickening of the 

imima-media complex. 1 The majority of the IMT studies 
are done on the distal segment of the CCA where fatty 
streaks and early fibrosis are nearly ubiquitous but 

progressive thickening is slow and actual plaque formation 
is rare.4 In contrast, the internal carotid artery, in which 
occlusive carotid plaque most often occurs cannot be 

measured precisely with ultrasound in large proportion 

of patients and the measurement of near-wall IMT are 

theoretically less accurate than far-wall measurements. 4 

With near-wall orientation, IMT was underestimated 

because of a change in the reflectivity of the reversed 
interfaces. 5 Far-wall CCA IMT measurement is quick, 
painless, accurate and reproducible.6-

9 It is a useful non
invasive measure that relate to the extent and severity of 

coronary atherosclerosis because autopsy studies have 

shown that the extent of extracranial carotid and coronary 

atherosclerosis is correlated. Furthermore, common carotid 

IMT is correlated with traditional vascular risk factors, is 

higher in the presence of carotid plaque and may predict 

the likelihood of acute coronary events. It was reported 
that an individual with elevated carotid IMT is at 
increased risk of cardiovascular events.10 For these reasons, 
intima media thickness of the common carotid artery, 
measured with external vascular ultrasound has been 

widely used in clinical trials as a surrogate marker for 

coronary atherosclerosis. Despite this, the degree of 

correlation between carotid IMT and the extent of the 

severity of coronary artery disease (CAD) requires further 
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investigation. To improve accuracy, quantitative 

angiographic indices using the Duke jeopardy score to 

measure the severity and extent of CAD was used to 

determine overall atheroma burden. Myocardial jeopardy 

scores provide independent prognostic information for 

patients with ischemic heart disease. 11 

The present study aimed at investigating whether an 

increase in IMT is related to the severity of CAD using 

Duke Jeopardy score given that both measures of 

atherosclerosis are useful in stratifying patient's prognosis. 

,/Objective 
To examine the association between common carotid 

intima-media thickness (CCA-IMT ) as measured by B

mode ultrasonography and anatomic distribution of 

coronary atheroma based on quantitative coronary 

angiography using the Duke jeopardy scoring. 

METHODS 

Study Population 
The study population included 400 patients admined 

at St. Luke's Medical Center who had carotid Duplex study 

and coronary angiography for evaluation of known or 

suspected CAD between January 2005 and January 2007. 

Excluded from the study are those subjects with prior 

coronary artery bypass graft (CABG) surgery or 

percutaneous coronary intervention, prior carotid 

endarterectomy or scenting, and significant renal failure. 

Before cardiac catheterization, demographic data and risk 

factor profile were recorded using standard data acquisition 

forms. 

Study Design 

This is a cross-sectional study. 

Biochemical Studies 
In 265 subjects, a fasting blood sample was collected 

for lipid analysis. Additional blood studies include 

complete blood count, fasting plasma glucose, and serum 

creat1n1ne, 

Coronary Angiography and Calculation of Jeopardy Score 
Coronary angiography was performed using the 

standard Judkins technique. All quantitative coronary 

angiographic analysis was interpreted visually by an 

interventional cardiologist who was blinded to the result 

of the carotid Duplex scan. In chis study, we used the 

Duke jeopardy score which was developed by Dash et al12 

and validated by Califf et al. 13 For purposes of determining 

the Duke jeopardy score, the coronary circulation is 
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divided into 6 segments: the left anterior descending artery, 

the major anterolateral (diagonal) branch, the first major 

septa! perforator, the left circumflex artery, the major 

circumflex marginal branch and the posterior descending 

artery (see Figure 1). In patients with left dominant system, 

the right coronary is assigned no points. Each segment 

with a 75% or greater luminal diameter reduction is given 

a score of 2 points. Each vessel distal to a 75% or greater 

stenosis is also given a score of 2 points. The number of 

possible points is 12. A 75% or greater stenosis rather 

than 50% or greater stenosis of a coronary artery was 

considered significant because a 50% stenosis is of limited 

short-term prognostic significance. 13 

In addition, the extent of CAD was coded as 0, 1, 2, 

3, or 4 according to the number of major coronary vessels 

significantly involved as well as the presence significantly 

diseased left main coronary artery. Patients with a lesion 

at least 2:. 50% within the left main coronary artery and a 

stenosis 2:. 70% in either the left coronary artery, left 

circumflex coronary artery or right coronary artery were 

considered to have significant CAD. 

Figure 1. Diagram of coronary artery tree demonstrating 

the six segments counted in the jeopardy score. CFX = left 

circumflex coronary artery; CFX-MARG = major marginal 

branch of the left circumflex coronary artery; LAD = left 

anterior descending artery; LAD DIAG = major diagonal 

branch of the left anterior descending artery; LCA = left 

main coronary artery; PDA = posterior descending coronary 

artery; RCA = right coronary artery; SEPT = major septal 

perforating artery. Adapted from Califf RM, Phillips HR, 

Hindma MC, et al. Prognostic value of a coronary artery 
jeopardy score. J Am Coll Cardiol 1985; 5: 1055-63. 
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Carotid Ultrasound Examination 

The carotid Duplex scan protocol includes high 

resolution B mode, color Doppler, and pulse Doppler 

ultrasonography studies of both the right and left 

extracranial carotid arteries using a scanner equipped with 

a linear 5- or 7-MHz transducer. It was done by 

technicians who were skilled for the procedure. They were 

all blinded to the subject's clinical identity and the 

quantitative coronary angiographic characteristics. Patients 

were examined in the supine position with the head tilted 

backwards. In all subjects, a longitudinal image of the 

near and far wall of the carotids was obtained. The IMT 

was evaluated using images of the far wall of the distal l 0 

mm of the right and left CCA, respectively prior to its 

bifurcation (Figure 1). The value used as a measure of 

thickness of intima-media layer was based on the thickest 

intima-media independently whether it is the right or 

left carotid artery and subsequently used it in the analysis. 

To further simplify the scanning procedure, no intimal

medial thickening in either the internal or the external 

carotid artery was taken. The IMT was defined as the 

di stance from the leading edge of the first echogenic 

(bright) line to the leading edge of the second echogenic 

line. The first line represents the intimal-luminal interface, 

and the second line is produced by the collagen-containing 

upper layer of the tunica adventitia. 14
• 

15 The changes in 

IMT were analyzed for patients with angiographically 

normal coronary arteries and those with significant CAD. 

All carotid scans were recorded on S-VHS videotape for 

off-line analysis. 

Figure 2. Normal common carotid showing the site of 

measurement of far wall IMT 10 mm from the bifurcation. 

Assessment of Plaque Occurrence 
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A subjective classification was used to determine the 

type of plaque in four locations in the carotid artery 

region: external and internal carotid artery, carotid bulb, 

and the common carotid artery. This analysis included 

plaques in the near and far walls of the vessel. A plaque 

was defined either as a distinct area with an intima-media 

thickness > 50% thicker than neighboring sites judged 

visually16 or focal thickening of the intima-media complex 

greater than 1.3 mm. 17 or when a distinct area could be 

identified either with mineralization (bright echo, often 

producing a typical echogenic shadow or with focal 

protrusion into the lumen. 14 Plaques were classified 

subjectively as to type 1, uniformly echolucent with thin 

echogenic cap; type II, predominantly echolucent wf small 

areas ( <50%) of echogenicity; type III, predominandy 

echogenic wf small areas (<50%) of echolucency; type IV, 

uniformly echogenic plaque; and type V, bright echo 

producing an echogenic shadow. Moreover, the grade of 

stenosis was assessed in each of the four locations in the 

carotid artery regions bilaterally with a view to establishing 

the frequency of concomitant CAD and severe carotid artery 

atherosclerosis. It should be noted that methods by which 

the degree of carotid stenosis is reported vary from 

laboratory to laboratory. In our laboratory we adopted a 

protocol similar to the consensus adopted by the Society 

of Radiologist in Ultrasound in 2002. 18• 19 Plaques in the 

internal carotid artery were graded as to no stenosis (no 

plaque), <50% stenosis (visible plaque or plaques with 

pulse-Doppler curve peak systolic velocity <125 emfs at 

.$.60° Doppler angle), 50-69% stenosis (large plaque that 

cause a change in blood flow defined by pulse-Doppler 

curve peak systolic velocity� 125 emfs and internal carotid: 

common carotid artery peak systolic velocity ratio <4), 

70-99% stenosis (large plaque with pulse-Doppler curve

peak systolic velocity > 125 emfs at .$.60° Doppler angle

and internal carotid: common carotid artery peak systolic

velocity ratio >4), near total occlusion (markedly narrowed

lumen on color or power Doppler ultrasound), and total

occlusion (no detectable patent lumen on grayscale

ultrasound and no flow with spectral, power and color

Doppler ultrasound). Plaques in the external and common

carotid artery were graded as to no stenosis (no plaque), <

50% stenosis (small plaques with pulse-Doppler curve

peak systolic velocity < 200 emfs at .$.60° Doppler angle),

> 50% stenosis (large plaques with pulse-Doppler curve
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peak systolic velocity � 200 emfs at .5.60° Doppler angle).

One of the main aims of the study was to analyze whether 

patients with plaques in the carotid artery region also had 

a thicker intima-media complex in the common carotid 

artery. 

Definition of Risk Factors 

Hypercholescerolemia was defined as total plasma 

cholesterol � 200mg/dL20 or documented 

hypercholescerolemia requiring lipid-lowering drug 

therapy. Participants were considered hypertensive if they 

have documented elevation of blood pressure requiring 

antihypercensive drugs or if they had a systolic blood 

pressure� 140 mm Hg or diastolic blood pressure� 90 

mm Hg.21 Smoking status was recorded as chose who had 

history of smoking or never smoked. Diabetes was defined 

based on the recent definition set by the American 

Diabetes Association or if it had been previously diagnosed 

by a physician.22 A family history of premature CAD was 

defined as a history of angina, myocardial infarction, 

coronary angioplasty or CABG surgery in a first-degree 

relative before the age of 60.23
·
24 

Statistical Analysis 

All statistical analysis was analyzed using Stata Version 

6. Descriptive data were expressed as frequencies or

percentages for categorical variables and as mean ± SD for

continuous variables. For data presentation and analysis,

jeopardy scores were categorized by ranking these data

with regard to CAD status. Furthermore, analysis of

variance (ANOVA) was used for patient's characteristics

with more than two categories. Bonferroni was used for

multiple comparisons of categories for those with significant

ANOVA results. Spearman rank correlation coefficient was

used to analyze the correlation of CCA-IMT with each

Duke jeopardy score category. The same statistical method

was used to determine the association of IMT to the degree

of stenosis of the ICA, ECA, and CCA. Statistical

,significance was set at p <0.05.

To assess the clinical usefulness of !MT as a marker of 

CAD, we constructed a curve for receiver operating 

characteristic (ROC). 25
·
27 This charts the accuracy of the 

test under study (IMT) to predict the given outcome 

(absence of significant CAD) across the range of test results 

observed in che study population. The ROC analysis was 

used co determine the most effective cut-off of CCA-IMT 

in the determination of a significant CAD. Predictive values 

of IMT to detect significant CAD were also computed. 
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RESULTS 

Profile of Subjects 

The sample for analysis was composed of 400 subjects, 

majority of which are males comprising 70.25% (n=28 l). 

The average age of the population under study was 60.28 

+ 10.33 years (ranged from 30 to 87 years). Majority of

the subjects had cardiovascular risk factors; 333 (83.25%)

of patients were hypertensives, 308 (77%) had

hypercholesterolemia, 182 (45.5%) patients had diabetes

mellicus, 205 (51.25%) had family history of CAD, and

210 (52.5%) had history of smoking. There were 74

(18.5%) patients who had history of myocardial infarction

and 30 (7.5%) had history of stroke (Table 1). Majority

of the subjects (308 [77%]) claimed to have abnormal

lipid profile. In 264 patients with detailed lipid studies,

total cholesterol was 186.14 + 56.66 mg/dL, triglycerides

146.3 + 75.42 mg/dL, HDL 39.75 + 14.34 mg/dL, LDL

118.23 + 49.56 mg/dL, and V LDL 29.91 + 16.47 mg/

dL (Table 2).

Carotid Ultrasonography and Coronary Angiography

Overall, the mean IMT of the 400 subjects was 0.92 

+ 0.22 mm (Table 3). The distribution of patients

according to degree of carotid stenosis, jeopardy scores

and vessel involvement was likewise presented. Majority

was noted to have < 50% stenosis in the ICA (78%) and

no stenosis in both ECA (60%) and CCA (72%).

Table 1. Baseline clinical characteristics of the study population 

(n=400) 

Profile 

Age, years {±SD) 
Sex 

Male 
Female 

BM! status 
no rmal 
overweight 
obese 

Hypertension 
Dyslipidemia 
Diabetes mellicus 
Family history CAD 
Smoking history 
Prior MI 
Prior stroke 

Frequency 

60.28 ±. 10.33 

281 
119 

167 
150 
83 
333 
308 
18 2 
205 
210 
74 
30 

70.25 
29.75 

41.75 
37.50 
20.75 
83.25 
77.00 
45.50 
51.25 
52.50 
18.50 
7.50 

BM I indicates body-mass index; CAD, coronary artery diseme; MI, 
myocardial infarction 
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Table 2. Baseline laboratory characteristics of the study population 

Variable n Mean Std. Dev. Min Max 

Albumin 322 3.79 0.63 1.4 5.4 
Total cholesterol, mg/dL 265 186.14 56.66 76 425 
Triglycerides, mg/dL 265 146.30 75.42 19 497 
HDL,mg/dL 264 39.75 14.34 15 129 
LDL, mg/dL 264 118.23 49.56 12 323 
VLDL, mg/dL 265 29.91 16.47 8 144 
Creatinine 392 1.15 0.63 0.07 8.43 
FBS, mg/dL 290 123.19 51.73 1.08 345 
Fibrinogen 255 2.62 0.82 0.8 5.3 
WBCcount 391 7909.88 1927.88 1010 13750 

HDL indicates high-density lipoprotein; LDL, low-density lipoprotein; VLDL, very low-density lipoprotein; FBS, fasting blood sugar; WBC, white 
blood cell; CCA-IMT, common carotid artery intima-media thickness 

Table 3. Baseline carotid sonographic and coronary 
angiographic characteristics (n=400) 

Group Frequency 

Carotid Ultrasonography 
IMT,mm,+SD 0.92 + 0.22 
ICA stenosis 

none 42 
<50% 312 
50-69% 30 
70-100% 16 

ECA scenosis 
none 240 
<50% 128 
>50% 32 

CCA stenosis 
without 289 
with 111 

Coronary Angiogram 
Duke jeopardy score 

0 95 
2 56 
4 43 
6 54 
8 52 
10 44 
12 56 

Coronary vessel involved 
0 62 

1 50 
2 58 
3 179 
4 51 

Percent 

10.50 
78.00 
7.50 
4.00 

60.00 
32.00 
8.00 

72.00 
28.00 

23.75 
14.00 
10.75 
13.50 
13.00 
11.00 
14.00 

15.50 
12.50 
14.50 
44.75 
12.75 

On coronary angiography, most of our patients have 

more advanced CAD. Only 95 (23.8%) patients had a 

jeopardy score of 0. In terms of the number of stenosed 

coronary arteries, only 62 (15.5%) patients had normal 

or no significant coronary artery disease. 

Carotid lntima-media Thickness 

Table 4 summarizes mean IMT_ across several 

cardiovascular risk factors. Mean IMT was significantly 

higher in individuals with hypertension (p=0.0134) and 

history of smoking (p=0.0443). The mean IMT calculated 

for each category of patients with 0, 2, 4, 6, 8, 10 and 12 

jeopardy scores are presented on Table 3. Analysis of 

variance (ANOVA) was initially employed to determine 

differences among categories of jeopardy score. Significant 

differences in mean IMT were apparent among all 

categories of jeopardy score (p=<0.002). To further find 

out differences in the mean IMT between those with 

normal or no significant CAD and those with more 

advanced CAD, we used Bonferroni test. A Duke score of 

zero has mean IMT significantly different from those with 

a score of 10 (p:0.003) and 12 (p=0.015). 

Relationship of lntima-media thickness and CAD severity 

As depicted in Table 6, we were able to observed 

significant, correlation between IMT and jeopardy score 

(p:<0.001) using the Spearman rank correlation 

coefficient. Similarly, when we evaluated the relationship 

of IMT to the percent diameter stenosis within segments 

of the extracranial carotid artery, we observed that it is 

significantly correlated with the severity of stenosis in the 

ICA, ECA, and CCA. Furthermore, figure 3 showed that 

mean IMT is directly correlated with extent of coronary 
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Table 4. Mean IMT across several cardiovascular risk factors 

Profile n %

Sex 
male 281 70.25 

female 119 29.75 

BMI level 
normal 167 41.75 

overweight 150 37.50 

obese 83 20.75 

hypertension 
with 333 83.46 

without 66 16.54 

dyslipidemia 
with 308 77.00 

without 92 23.00 

diabetes 
with 182 45.50 

without 218 54.50 

Obesity 
obese 126 31.50 

not obese 274 68.50 

Family history CAD 
with 205 51.25 

without 195 48.75 

Smoking history 
with 210 52.50 

without 190 47.50 

Prior MI 
with 74 18.50 

without 326 81.50 

Prior stroke 
with 30 7.50 

without 370 92.50 

•t-UJt 

**ANOVA 

Table 5. Mean CCA-IMT by Duke jeopardy score 

Duke jeopardy score CCA-IMT 
Mean SD 

0 0.84 0.20 

2 0.94 0.23 

4 0.94 0.24 

6 0.90 0.21 

8 0.93 0.22 

10 1.00 0.23 

12 0.97 0.20 

0 indicates normal or no significant disease 
"ANOVA 
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Mean SD p-value

0.7647' 

0.92 0.22 

0.92 0.22 

0.0906"" 

0.95 0.25 

0.91 0.19 

0.88 0.20 

0.0134" 

0.93 0.22 

0.86 0.21 

0.0897' 

0.93 0.23 

0.89 0.19 

0.1016" 

0.94 0.24 

0.90 0.21 

0.5094" 

0.91 0.21 

0.93 0.23 

0.5715· 

0.93 0.23 

0.91 0.22 

0.0443" 

0.94 0.22 

0.90 0.22 

0.7289" 

0.91 0.20 

0.92 0.23 

0.7363" 

0.93 0.21 

0.92 0.22 

p-value

0.0019· 
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artery lesions. As the Duke jeopardy score advances, CCA

IMT significantly increases. 

Receiver Operating Characteristic 

A global assessment of discriminatory power was done 

to determine the clinical usefulness of carotid IMT for 

"screening". The receiver operating characteristic plot for 

mean carotid IMT as a rest for the absence of significant 

CAD is shown in figure 4. A value of 0.9mm has the most 

acceptable sensitivity and specificity that discriminates 

good cur off between normal and abnormal CCA-IMT. 

This cur off value was able to predict the presence of 

significant CAD in relation to che Duke jeopardy score 

(sensitivity, 63.61%; specificity, 61.29%). 

Predictive Values 

With reference to Duke jeopardy score, the positive 

predictive value (PPV) of an abnormal scan (IMT > 0.9 

mm) for detecting significant CAD was 81.5% and a

negative predictive value (NPV) of 31.5%. In other words,

Table 6. Correlations between mean IMT and quantitative 
coronary angiographic measure of atherosclerosis and degree 

of carotid stenosis. 

Variable Correlation co�fficicnt* p-value

Duke jeopardy score 0.188 <0.001
ICA % scenosis 0.354 <0.001
ECA % scenosis 0.298 <0.00 I
CCA % scenosis 0.404 <0.001
!CA indicates internal carotid artery; ECA, ex1emal caro1id artery; CCA,
common carotid artery
*Spearman's rho correlation

I
::. 
� ut---+----

U 
u 

Duke jeopardy score 

Figure 3. Relationship of mean IMT with Duke jeopardy score 
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among chose with CCA-IMT >0.9 mm, che likelihood 

that they have significant CAD is 81.5%. Those with CCA

IMT <0.9 mm, the likelihood that they do not have CAD 

is 31.5%. 

DISCUSSION 

Our sample population consisted mainly of patients 

who were admiued for a suspected CAD. Present evidence 

indicates that B-mode ultrasound measurement of 

common carotid intima-media may give information on 

the stage of atherosclerotic disease. Pignoli et al6 first 

provided the anatomic basis for the ultrasonic 

interpretation and validated the accuracy of measuring 

incima-media dimensions. Several reports showed chat 

sonographic findings in the carotid artery relate not only 

to atherosclerotic disease in this arterial region but also to 

coronary atherosclerosis.28
-
31 In line with this, our study 

compared the extent of CAD verified by angiograms with 

a view of evaluating the association between coronary artery 

status and the degree of carotid atherosclerosis. A simple 

division into one, two and three vessel has provided a 

convenient scheme for classifying patients with coronary 

artery disease, but it may underestimate the potential 

importance of coronary anatomy as a prognostic factor. In 

chis study, the Duke jeopardy score was used to estimate 

the amount of myocardium at risk based on the basis of 

the particular location of coronary artery scenosis. It was 

proposed that the total amount of myocardium in 

"jeopardy" i s  one of the most important anatomic 

determinants of survival. The amount of 11;yocardium in 

.f 
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Figure 4. Area under the ROC curve of CCA-IMT 
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jeopardy is defined as che sum of the amount of 

myocardium distal to each lesion in the coronary artery 

tree. I c provides more prognostic information than the 

number of diseased coronary arteries, but it can be 

improved by including the degree of stenosis of each vessel 

and giving more emphasis co disease of che LAD coronary 

artery. i;1 

This study showed chat the IMT of the CCA taken 

by high-resolution ultrasonography was significantly 

correlated wich che severity of CAO highlighting its 

usefulness as a non-invasive marker of atherosclerosis. It 

offers a potential for effective evaluation of atherosclerotic 

process occurring in vital arteries such as the coronaries. 

Since the comparisons of atherosclerosis between the right 

and the left extracranial carotid system demonstrate a 

reasonably high correlacion,;12 the value we used as a 

measure of thickness of incima-media layer was the 

segment with the thickest incima layer independently 

whether it was the right or left carotid artery. The maximal 

IMT was then entered into the analysis. 

Studies done by Hulthe et al33 observed chat higher 

correlations with measures of coronary artery disease was 

noted for IMT measured in the carotid bulb compared co 

those in the common carotid segment. However, the 

carotid bulb IMT cannot be measured precisely with 

ultrasound in large proportion of patients. Because of 

technical considerations, obvious advantages of common 

carotid IMT over IMT measured at the bulb34 lie in its 

greater reproducibility and consistency in visualizing the 

incima-media complex. In line with chis, our study uses 

the distal CCA rather than che ICA. 

Despite the different ultrasound protocol used in our 

study, the results for the CCA-IMT are similar. Our 

findings showed chat che common carotid IMT in the far 

wall was significantly higher in patients with 

angiographically confirmed CAD than in patients with 

no significant CAD. As the extent of CAO advances, the 

IMT increases. This is similar co that inferred in ocher 

previous study. 
28-31 We evaluated the diagnostic value of 

carotid ultrasonography in detecting significant CAD. 

Receiver operating characteristic showed chat a mean IMT 

of 0.9mm was predictive of concomitant CAO, though 

both the sensitivity and specificity are not very satisfactory. 

le is worth mentioning chat patients with carotid artery 

'disease more often die from coronary atherosclerosis than 
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from complications of carotid atherosclerosis . Thus, the 

relation of measurements of carotid atherosclerosis to the 

extent of disease in the coronary circulation may be more 

important than its use in measuring local disease.29 

The outcome of our study showed chat measurement 

of !MT as a factor in determining risk may have a certain 

potential for the initial identification of patients with or 

without CAD. Though !MT values cannot be used as a 

sole indicator of CAD , it may be a helpful ancillary tool 

in selecting patients for coronary angiography to predict 

the likelihood of CAO. 

The statistically significant relationship between IMT 

and CAD severity were detected despite recognized 

methodological limitation, for example, coronary 

angiograms were interpreted by different angiographers 

and ultrasonographic studies were assessed by different 

vascular specialists. Therefore, there is a potential for 

incerobser ver variability in physician's quantitative 

assessment of angiographic and ultrasonographic data, 

respectively. These considerations may lessen the overall 

accuracy of chis study. 

The distribution of !MT in chis study is highly 

dependent on how precisely ic is measured and on the 

settings of che scanning equipment.35 Similar to a study

done by Lee,35 we obtained a single measurement of IMT

on each side of the neck. The !MT was measured co the 

nearest 0.1 mm, which was a constraint imposed by the 

ultrasound scanner. In addition, as the intima-media 

distances being measured are small, most previous studies 

have reported interobserver variations of 5 to 10% usually 

corresponding to actual measurement variations of 0.03 

to 0.07 mm.4 Earlier large population studies have used 

several measurements of the extracranial carotid artery in 

their computation of IMT. Despite these differences from 

our study, there is still some consistency in the mean levels 

of !MT noted in our study. Obviously, future study 

concerning carotid IMT as a measure of severity of 

atherosclerosis would likely benefit from standardization 

of the procedure for measurement. 

CONCLUSION 

Ultrasonographically measured far wall CCA- IMT 
was positively correlated with angiographically determined 
Duke Jeopardy score. As the extent of coronary 
atherosclerosis advances, the higher is the !MT. 
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Appendix 

Checklist for Duke Jeopardy Scoring 

Data Enter 

Does the patient have a left dominant Yes/No 

coronary arterial system? (Y or N) 

Coronary arteries scored Percent occlusion (enter from Oto 100) 

main left coronary artery (LCA) 

left anterior descending artery (LAD) 

before origin of septal artery 

LAD after origin septa! but prior to 

diagonal 

LAD after origin of diagonal 

septal artery 

diagonal artery 

LCA before origin of marginal 

LCA after origin of marginal 

marginal artery 

posterior descending artery (PDA) 

Jeopardy Score 

. .  
Adapted from Califf RM, Phtlhps HR, Hmdma MC, et al. Prognostic value of a coronary artery Jeopardy score. J Am Coll Card1ol 
1985. 
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