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Abstract: Introduction: The demonstration of a correlation between IMT and cardiovascular events in clinical events in clinical
studies have led to accepting 2D ultrasound as a valid technique in measuring atherosclerosis. This technique is non-invasive, cost-
effective, simple, safe and reproducible. Aims and Objectives: To correlate intima media thickness with coronary artery disease. Result
and Observations: IMT was significantly increased in patients who had acute coronary syndrome. p value<0.01. Mean IMT was
significantly increased in the cases than the controls and the difference was statistically significant. p value<0.01. Mean IMT was
higher in the case group with triple vessel disease than in the group with single or double vessel disease and the difference was
statistically significant. Positive predictive value for diagnosis of CAD with plaque occurrence is 74%. Conclusions: Thus the present
study shows that carotid IMT is marker of atherosclerosis. It can be used as a surrogate marker in prediction of coronary events.
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1. Introduction

Atherosclerosis is a generalized inflammatory process,
simultaneous affection of various arterial beds is seen. An
early sign is hypertrophy of the arterial wall. Measurement
of intima-media thickness [IMT] in carotid arteries has been
proved as a surrogate marker for atherosclerosis. IMT of the
carotid arteries is influenced by the same risk factors as of
CAD. The demonstration of a correlation between IMT and
cardiovascular events in clinical events in clinical studies
have led to accepting 2D ultrasound as a valid technique in
measuring atherosclerosis. This technique is non-invasive,
cost-effective, simple, safe and reproducible. Key
advantages of external ultrasound methods are: a. lower cost
compared with most other methods b. relative comfort and
convenience for the patient being examined c. lack of need
for any IV contrast, and d. lack of any X-Ray radiation;
Ultrasound can be used repeatedly, over years, without
compromising the patient's short or long term health status.
The IMT corresponds to the thickness of the histological
intima and media. IMT is defined as the distance from the
leading edge of the lumen-intima interface of the far wall to
the leading edge of the media-adventitia interface of the far
wall. The rate of change of IMT with age in previous studies
has been calculated to be 0.0lmm/year in the general
population and 0.03-0.06mm/year in patients with CAD. The
present study is undertaken in order to correlate the role of
IMT in patients with CAD.

2. Aims and Objectives

To correlate intima media thickness with coronary artery
disease.

3. Materials and Methods

Selection of patients

For the study, patients with diagnosis of Myocardial
infarction or Unstable/ stable Angina, admitted for coronary
angiography, were taken as cases. Patients without any
angiographic abnormality of coronary arteries were
designated as control subjects.

No. of cases- 204
No. of controls-70

Mode of selection of cases:
Each case was studied as per the proforma prepared.

Inclusion criterion
All patients presenting with ACS or patients admitted for
coronary angiography.

Exclusion criterion
Patients with carotid artery stenosis already confirmed by
Doppler or angiography. Patients on long term oral
hypolipidemic drugs.

102 patients with ACS were studied based on the history,
ECG changes and estimation of cardiac markers if
indicated.

a) History of angina: The onset, situation, radiation,
duration, aggravating and relieving factors were studied.

b) ECG changes: Resting ECG obtained in all patients.
ECG studied for ST deviation, new onset left bundle
branch block and significant Q waves.

Method of Study

Informed consent was obtained from all patients.

Each patient was subjected to a detailed history and clinical
examination. History of hypertension, diabetes mellitus,
chronic kidney disease, dyslipidemia were noted.

Clinical examination included blood pressure measurement,
general physical examination, anthropometric measurement,

body mass index and systemic examination.

Biochemical assessment included fasting and random blood
sugar, blood urea, serum creatinine and lipid profile.

Presence of hypertension was defined as per the Joint
National Committee (JNC) vii criteria.
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Presence of diabetes mellitus was defined by American
Diabetic Association criteria. Smoking status was recorded
as number of pack years smoked.

Dyslipidemia was diagnosed on ATP Il
(JAMA2001).

guidelines

BMI was calculated by Quetlet index:
BMI=  Weight (in kg)/Height (in metres)?
BMI<18.5- Underweight.

18.5-24.9- Normal

25-29.9-Overweight

30-39.9-Obese

>40-Morbid obese.

Method of carotid Doppler study

Ultrasonographic scanning of the carotid arteries was
performed in the supine position with the neck extended,
using a high frequency; imaging probe(7.5-12.0megahertz)
with Logic alpha ultrasound, at a depth of 2 cm, as the
carotid vessels are relatively superficial. The carotid vessels
were followed from the clavicular head cephalad to their
bifurcation and 3-4 cm of the proximal internal and external
carotid arteries were studied. The IMT was measured at
different points on both sides in the far wall of carotid
arteries. Maximum carotid IMT was taken into
consideration. Plaques were not included in calculating IMT,
but their presence was noted.

IMT values more than 0.8mm were considered significant
for correlating the association between IMT and CAD.
Plaque was defined as localized thickening>1.2mm that does
not involve whole common carotid artery or bulb[IND J Rad
Imag 1998].

Statistics analysis:

Data were presented as mean+SD. The statiscal analyses
were performed with the SPSS statiscal software package.
Clinical parameters in patients with and without CAD were
compared by univariate analysis using student’s t test for
continuous variables and Chi-square test for categorical
variables. The variables that were significantly different
between CAD and non-CAD patients in multiple univariate
analysis were subjected to multivariate analysis using a
stepwise logistic regression. For all analysis, a p value less
than 0.05 was considered significant.

4. Observations

Table 1: Distribution of Patients According to Age

Age Cases Controls
30-39 14 16
40-49 54 30
50-59 84 20
60-69 44 04
70-75 08 00

Graph showing Distribution of patients according to age
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Table 2: Mean Age in Cases and Controls
Cases Controls
52.9+ 9.5 years 45.2 + 8.2 years

Table 3: Intima Media Thickness in Cases and Controls

Cases | Controls [Normal Angiography]
IMT<0.8mm 28 60
IMT>0.8mm | 176 10

Yates corrected chi square test: 45.03
Risk ratio (95% Cl): 0.14

Odds ratio (95% Cl): 0.02

p value; 0.000001 i.e., p value<0.01.

In the case group, 88 patients had IMT greater than 0.8mm
while in control group, only 5 patients had more than
0.8mm. IMT was significantly increased in patients who had
acute coronary syndrome.

tma media fickness i cases and contmls
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Table 4: MEAN IMT (MM) in cases and controls
Cases Controls
0.86 + 0.12 0.66 + 0.08
P value<0.01 (p value=0.000001)
Mean IMT was significantly increased in the cases than the
controls and the difference was statistically significant.

Table 5: Mean IMT and Age According to No. of Vessels

Involved
Cases Controls
Single vessel [Double vessel [Triple vessel
disease disease disease
Number 92 74 38 70
Male : Female 44:2 36:1 13:6 30:5
Mean age (years)| 50.03 55.27 55.9 45.15
Mean IMT (mm) | 0.77 + 0.08 | 0.88 + 0.05 |1.29 + 0.04
P value <0.01 <0.01 <0.01

Mean IMT was higher in the case group with triple vessel
disease than in the group with single or double vessel
disease and the difference was statistically significant.

Table 6: Mean IMT and Plaque Occurrence in Cases and

Controls
Cases Controls
IMT (mean) 0.86 0.66
Plaque occurrence | 102 (50%) | 14 (20%)

One or more plagues were seen in carotid artery in about
50% of ACS patients, while only 20% controls had plaques
in their carotid arteries. Positive predictive value for
diagnosis of CAD with plaque occurrence is 74%.

5. Discussion

Coronary artery disease (CAD) is a major cause of mortality
and morbidity in developed world, and in developing
countries the incidence is rising. Atherosclerosis is the major
cause of CAD. CAD manifests as acute coronary syndrome
(ACS) and stable angina. Atherosclerosis can be detected
and documented in early stages by examining intima media
thickness (IMT) of peripheral arteries, especially carotid
artery. IMT is measured by B-mode ultrasound.
Reproducibility of IMT determination is best in carotid
artery of healthy subjects and in patients with advanced
atherosclerosis. Ultrasound scanning of carotid IMT is of
clinical value in the screening of patients with CAD.

Both coronary and carotid vascular beds share common risk
factors (Geroulokas). Atherosclerotic plaques start to
develop in the carotids at approximately the same time as in
aorta and preceeds in coronary arteries. A close histologic
relation between carotid and coronary atherosclerosis has
been seen in autopsy studies [Mitchell et al 1992]. Finally,
carotid IMT has been a good indicator of the presence and
extent of CAD in many observational studies. The present
study is done to correlate carotid IMT in patients with ACS.

Intima Media Thickness [IMT] :

In the present study, IMT in patients with significant
coronary stenosis (>50%) was studied and compared with
controls, who have normal coronaries or less than 50%
stenosis.

Of the 204 cases, 176 patients had IMT >0.8mm which was
taken as significant IMT based on previous studies. Among
70 controls, only 10 had IMT >0.8mm and 60 had IMT
<0.8mm.

On applying Chi-square test, the odds ratio (95% ClI) is 0.02
and Risk ratio (95% CI) is 0.14 and p value is highly
significant (p <0.001). This means that IMT was
significantly increased in patients who had ACS and had
significant coronary stenosis.

The mean IMT in cases was 0.86 + 0.12mm and in controls
was 0.66+ 0.08mm. The difference was statistically
significant (p<0.001).

Rosa et al showed that IMT in cases was 0.81 + 0.25 and in
controls, 0.62 + 0.18mm.

Rotterdam study showed that higher the baseline IMT,
greater is the risk of cardiovascular events.

In Jadhav et al study, IMT was >0.8mm in cases. They
observed 59.2% of CAD patients had significant IMT as
against 40.8% in those without CAD.

IN Cardiovascular health study, the mean IMT was 1.03 +
0.2mm which is comparable to our study.

Adams et al reported IMT of 0.83 + 0.20mm in CAD.
Blankenhorn et al reported IMT of 0.65 + 0.11mm and
Lamont et al reported a mean of 0.79mm in CAD.

In the present study, we found that mean IMT in patients
with single vessel disease was 0.76 + 0.08mm, in Double
vessel disease was 0.86 + 0.05mm and in Triple vessel
disease was 1.04 + 0.04mm. The difference between these 3
subgroups of ACS patients is statistically significant. It
means that more the number of vessels involved, more is the
risk of development of atherosclerosis, and its
complications.

Jadhav et al demonstrated a higher incidence of IMT of
>0.8mm was observed in all subgroups of patients with
CAD i.e. with one or more risk factors.

Kablak. Ziembicka et al (2002, Acta cardiol. 57)
demonstrated that hypertension, hyperlipidemia and DM are
related to greater IMT.

IMT and Plaque occurrence:

In present study, plaques were observed in carotid arteries of
about 50% of patients with CAD, while only 20% controls
had them. Positive predictive value for CAD diagnosis with
plaque occurrence is 74% in our study.

Demircan et al (Am J. Cardiol 2005 Sept) in their study
found that carotid IMT was significantly increased and
carotid artery atherosclerotic plaques were detected more
frequently in patients who had early onset CAD compared
with control subjects. The IMT was greater in patients who
had ACS than those who had stable angina.
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Pasireski et al (Pol Arh. Med. 2004 Jan) found higher
incidence of plaque occurrence in CAD patients. They
calculated Positive predictive value for CAD diagnosis with
detection of plaque in carotid artery of 93%.

Kanadasi et al (Angiology 2006 Oct) showed that presence
of calcific plaque is a better predictor for CAD than that of
fibrous plaque.

In our study, we also found that plaque occurrence did not
relate to the type of ACS.

6. Summary & Conclusions

The present study included 204 patients of coronary artery
disease with significant coronary artery stenosis (>50%
stenosis) and 70 controls with <50% stenosis or normal
coronaries.

In the study group, the mean age of presentation was 52.9 +
9.5 years.

The mean IMT was significantly higher in patients with
CAD.

Carotid IMT was significantly higher in patients with Triple
vessel disease compared to patients with double or single
vessel disease.

About 50% of cases showed presence of plaques in carotid
arteries, while only 20% of controls had plaques.

Plaque occurrence in carotid arteries does not relate to the
type of ACS.

7. Conclusions

1) The carotid intima media thickness was found to be
higher in patients with significant coronary artery
stenosis (>50%), as compared to controls. The difference
between cases and controls was statistically significant.

2) The odds ratio for IMT exceeding 0.8mm in cases
showed that it is an important marker of CAD.

3) Thus the present study shows that carotid IMT is marker
of atherosclerosis.It can be used as a surrogate marker in
prediction of coronary events.

Carotid B-mode ultrasound is safe, non-invasive procedure
for detecting clinical and preclinical coronary artery disease.

References

[1] Acierno LJ. The
Cardiology.London:Parthenon;1994.

[2] Amato M, Montorsi P, Ravani A, Oldani E, Galli S,
Ravagnani PM, Tremoli E, Baldassare D. Carotid
intima-media thickness by B-mode ultrasound as
surrogate of coronary atherosclerosis: correlation with
quantitative coronary angiography and coronary
intravascular ultrasound findings. Eur Heart J (2007)
28:2094-2101.

History of

3]
[4]
[5]

[6]

[7]

8]
[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

AHCPR Agency for Health care policy and Research.
Publication Mar. 1994,
Antman et al: The Timi Risk Score: JAMA 2000: 284.

Balbarini A, Buttitta F, Limbruno U, Petronio AS,
Baglini R, Strata G, Mariotti R, Ciccone M, Mariani
M. (2000) Usefulness of carotid intima-media
thickness measurement and peripheral B-mode
ultrasound scan in the clinical screening of patients
with coronary artery disease. Angiology 51:269-279.
Baldassarre, Amato, Bondioli A, Sirtori C, Tremote E;
Carotid artery intima media thickness measured by
ultrasonography in normal clinical practice correlates
well with atherosclerosis and risk factors. Stroke 2000:
Vol. 31: P: 2426-2430.

Baldassarre, D., Nyyssonen, K., Rauramaa, R., de
Faire, U., Hamsten, A., Smit, A. J.,, Mannarino, E.,
Humphries, S. E., Giral, P., Grossi, E., Veglia, F.,
Paoletti, R., Tremoli, E., on behalf of the IMPROVE
study group, (2009). Cross-sectional analysis of
baseline data to identify the major determinants of
carotid intima-media thickness in a European
population: the IMPROVE study. Eur Heart J O:
ehp496v1-ehp496.
Barahat et al Lancet
management of MI.
Bertrand et al: Eur.H.J.2002: 23 Task force on
management of ACS.

Bots ML, Grobbee DE. Intima media thickness as a
surrogate marker for generalised atherosclerosis.
Cardiovasc Drugs Ther (2002) 16:341-351.

Bots ML, Hoes AW, Koudstaal PJ, Hofman A,
Grobbee DE. Common carotid intima-media thickness
and risk of stroke and myocardial infarction: the
Rotterdam Study. Circulation. 1997;96:1432-1437.
Bots ML, Breslau PJ, Briet E, de Bruyn AM, von Vliet
HH, vanden Ouweland FA, de Jong PT, Hofman H,
Grobbee DE. Cardiovascular determinants of carotid
artery disease: the Rotterdam Elderly Study.
Hypertension. 1992;19:717-720.

Burke GL, Evans GW, Riley WA, Sharrett AR,
Howard G, Barnes RW, Rosamond W, Crow RS,
Rautaharju PM, Heiss G. Arterial wall thickness is
associated with prevalent cardiovascular disease in
middle-aged adults: the Atherosclerosis Risk in
Communities (ARIC) Study. Stroke. 1995; 26:386 —
391.

Chambless LE, Heiss G, Folsom AR, Rosamond W,
Szklo M, Sharrett AR, Clegg LX. Association of
coronary heart disease incidence with carotid arterial
wall thickness and major risk factors: the
Atherosclerosis Risk in Communities (ARIC) Study,
1987-1993. Am J Epidemiol. 1997; 146:483— 494,
Chambless LE, Zhong MM, Arnett D, Folsom AR,
Riley WA, Heiss G.Variability in B-mode ultrasound
measurements in  the atherosclerosis risk in
communities (ARIC) study. Ultrasound Med Biol.
1996;22: 545-554.

Chironi G, Gariepy J, Denarie N, Balice M, Megnien
JL, Levenson J, Simon A. Influence of hypertension on
early carotid artery remodeling. Arterioscler Thromb
Vasc Biol (2003) 23:1460-1464.

1999: How age affects

Volume 7 Issue 4, April 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20181810

DOI: 10.21275/ART20181810

1055


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Craven TE, Ryu J, Espeland MA, et al; evaluation of
the association between carotid artery atherosclerosis
and coronary artery stenosis. Circulation 1990; Vol 82;
P: 1230-1242.

Crouse J, Goldbourt, Evans et al; Risk factors and
segment specific carotid arterial enlargement in the
atherosclerosis risk in communities cohort (ARIC);
Stroke 1996; Vol. 27; P: 169-175.

Davis et al; Role of plaque pathology in coronary
thrombosis (Clin. Cardio 1997)

De Groot E, Hovingh GK, Wiegman A, Duriez P, Smit
AJ, Fruchart JC, Kastelein JJ. Measurement of arterial
wall thickness as a surrogate marker for
atherosclerosis. Circulation (2004) 109 (Suppl. 1) :
11133-11138.

Ebrahim, Papcosta, whincup et al; Carotid plaque
intima media thickness; Cardiovascular risk factors
and prevalent cardiovascular diseases in men and
women- the British regional heart study. Stroke 1999;
Vol. 30; P: 841-850.

Flaris F, Janochii M, Mario B et al; Carotid plaque,
aging and risk factors- A study of 457 subjects. Stroke
1994; Vol 25; P: 1133-1140.

Folsum AR, John H, Weitzmann S et al; Relation of
carotid artery wall thickness of diabetes mellitus
fasting glucose and insulin, Body size and physical
activity. Stroke 1994; Vol. 25; P:66-73.

Geroulakos G, O'Gorman DJ, Kalodiki E, Sheridan DJ,
Nicolaides AN. (1994) The carotid intima-media
thickness as a marker of the presence of severe
symptomatic coronary artery disease. Eur Heart J
15:781-785.

Graner et al (American J. Cardiology 2006 May)
Association of CIMT with angiographic severity of
CAD.

Hallerstam S, Larsson PT, Zuber E, Rosfors S. (2004)
Carotid atherosclerosis is correlated with extent and
severity of coronary artery disease evaluated by
myocardial perfusion scintigraphy. Angiology 55:281—
288.

Hodis HN, Mack WJ, LaBree L, Selzer RH, Liu CR,
Liu CH, Azen SP. The role of carotid arterial intima-
media thickness in predicting clinical coronary events.
Ann Intern Med. 1998;128:262-269.

Holaj R, Spacil J, Petrasek J, Malik J, Haas T,
Aschermann M. (2003) Intima-media thickness of the
common carotid artery is the significant predictor of
angiographically proven coronary artery disease. Can J
Cardiol 19:670-676.

Hulthe J. Wikstrand J, Emanuelsson H et al;
Atherosclerosis changes in the carotid artery bulb as
measured by B mode ultrasound are associated with
the extent of coronary atherosclerosis. Stroke 1997;
Vol. 28; P:1189-1194.

Jadhav V.M.Kadam N.N; Carotid Intima media
thickness as an independent predictor of coronary
artery disease. Indian Heart J. 2001; Vol. 53; P:458-
462.

Jonnis, Tisoufs, Skevas et al; Carotid artery disease as
a marker for the presence of coronary artery disease in
patients evaluated for chest pain. Stroke 1999; Vol. 30;
P: 1002-1007.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

Kablak-Ziembicka A, Przewlocki T, Kostkiewicz M,
Pieniazek P, Mura A, Podolec P, Tracz W. (2002)
Relationship between carotid intima-media thickness,
atherosclerosis risk factors and angiography findings in
patients with coronary artery disease. Acta Cardiol
57:40-41.

Koskinen, J., Kahonen, M., Viikari, J. S.A., Taittonen,
L., Laitinen, T., Ronnemaa, T., Lehtimaki, T., Hutri-
Kahonen, N., Pietikainen, M., Jokinen, E., Helenius,
H., Mattsson, N., Raitakari, O. T., Juonala, M. (2009).
Conventional Cardiovascular Risk Factors and
Metabolic Syndrome in Predicting Carotid Intima-
Media Thickness Progression in Young Adults: The
Cardiovascular Risk in Young Finns Study. Circulation
120: 229-236.

Lekakis et al (Am. J. Card. 2000 Apr.) Atherosclerosis
changes in extracoronary arteries.

Leudemann J. Schmink V, Berger K et al; Association
between behavior dependent cardiovascular risk
factors and a symptomatic carotid atherosclerosis in
general population. Stroke 2002; Vol. 33; P:2929-
2935.

Mannami T, Konishi M, Baba S, Nishi N, Terao A.
Prevalence of asymptomatic carotid atherosclerotic
lesions detected by high-resolution ultrasonography
and its relation to cardiovascular risk factors in the
general population of a Japanese city: the Suita study.
Stroke. 1997;28:518-525.

Mackinnon AD, Jerrard-Dunne P, Sitzer M, Buehler A,
von Kegler S, Markus HS. (2004) Rates and
determinants of site-specific progression of carotid
artery  intima-media  thickness:  the  carotid
atherosclerosis progression study. Stroke 35:2150—
2154,

Mack WJ, LaBree L, Liu C, Selzer RH, Hodis HN.
(2000)  Correlations  between  measures  of
atherosclerosis change using carotid ultrasonography
and coronary angiography. Atherosclerosis 150:371—
379.

Michael J. Davies; Pathophysiology of acute coronary
syndrome. Indian Heart J.2000; Vol. 52; P: 473-479.
Mohan V, Ravikumar R, Deepa R; Intima media
thickness of the carotid artery in South Indian Diabetic
and Non Diabetic subjects. The Chennai Urban
Population study ( CUPS). Diabetologia 2000; Vol. 43;
P: 494-499.

Mukherjee et al; Circulation 2004; Evidence based
medical therapy in ACS.

O’Leary DH, Polak JF, Kronmal RA, Manolio TA,
Burke GL, Wolfson SK Jr. Carotid-artery intima and
media thickness as a risk factor for myocardial
infarction and stroke in older adults: Cardiovascular
Health Study. N Engl J Med. 1999;340:14 —-22.
O’Leary DH, Polak JF, Kronmal RA, Kittner SJ, Bond
MG, Wolfson SK Jr, Bommer W, Price TR, Gardin
JM, Savage PJ. Distribution and correlates of
sonographically detected carotid artery disease in the
Cardiovascular Health Study: the CHS Collaborative
Research Group. Stroke. 1992;23:1752-1760.

Pasierski et al Pol Ach. 2004 Jan.

Pignoli P, Tremoli E, Poli A, Oreste P, Paoletti R.
(1986) Intimal plus medial thickness of the arterial

Volume 7 Issue 4, April 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20181810

DOI: 10.21275/ART20181810

1056


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

[46]

[47]

(48]

[49]

[50]

[51]
[52]
[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

wall: a direct measurement with ultrasound imaging.
Circulation 74:1399-1406.

Polak, J. F., Person, S. D., Wei, G. S., Godreau, A.,
Jacobs, D. R. Jr, Harrington, A., Sidney, S., O'Leary,
D. H. (2010). Segment-Specific Associations of
Carotid Intima-Media Thickness With Cardiovascular
Risk Factors: The Coronary Artery Risk Development
in Young Adults.

Poli A, Tremoli E, Colombo A, Sirtori M, Pignoli P,
Paoletti R. Ultrasonographic measurement of the
common carotid artery wall thickness in
hypercholesterolemic patients: a new model for the
quantitation and  follow-up  of  preclinical
atherosclerosis  in living  human  subjects.
Atherosclerosis.1988;70:253-261.

Poredos P. (2004) Intima-media thickness: indicator of
cardiovascular risk and measure of the extent of
atherosclerosis. Vasc Med 9:46-54.

Rampersaud, E., Bielak, L. F., Parsa, A., Shen, H.,
Post, W., Ryan, K. A., Donnelly, P., Rumberger, J. A,
Sheedy, P. F. Il, Peyser, P. A., Shuldiner, A. R,
Mitchell, B. D. (2008). The Association of Coronary
Artery Calcification and Carotid Artery Intima-Media
Thickness With Distinct, Traditional Coronary Artery
Disease Risk Factors in Asymptomatic Adults. Am J
Epidemiol 168: 1016-1023.

Ridker et al; CRP and LDL-C in cardiovascular events;
N. Eng. J. Med. 2002; 347.

Ronald Ross; N. Eng. J. Med. 199: 340.

Rossa Em. Et al (Arg. Bras. Caedo 2003 Jun).

Salonen JT and Salonen R. (1991)
Ultrasonographically assessed carotid morphology and
the risk of coronary heart disease. Arterioscler Thromb
11:1245-1249.

Satyendra Tewari et al: Association of common carotid
Intima-media thickness and Lipoprotein(a) with
coronary artery disease.

Savonitto et al; Prognostic value of admission ECG in
ACS; JAMA 1999: 281. 55. Sethi et al © Ischemic heart
disease in India’: Siddarth N Shah, Paulananad N.
Acharya et al (eds). API textbook of medicine 7"
Edition 2003; P: 432.

Simon A, Gariepy J, Chironi G, Megnien JL, Levenson
J. Intima-media thickness: a new tool for diagnosis and
treatment of cardiovascular risk. J. Hypertension
(2002) 20:159-169

Sonoda M, Yonekura K, Yokoyama |, Takenaka K,
Nagai R, Aoyagi T. (2004) Common carotid intima-
media thickness is correlated with myocardial flow
reserve in patients with coronary artery disease: a
useful  non-invasive  indicator  of  coronary
atherosclerosis. Int J Cardiol 93:131-136.

Suzan B, Kanters TM, Algero et al; Reproducibility of
in vivo carotid intima media thickness measurement. A
Review. Stroke 1997; Vol. 28; P: 665-671.

Ta- Chen Su, Jeng, Chein KL et al; Hypertension
status is the major determinant of carotid
atherosclerosis- A community based study in Taiwan.
Stroke 2001; Vol. 32; P: 2265-2271.

Worldford JL, Kahl FR, McKinney Wm, Toole JF,
Crousa JR; Relation of extent of extracranial carotid
artery atherosclerosis as measured by B-mode

ultrasound to the extent of coronary atherosclerosis.
Arterioscler Thromb, 1991; Vol 11; P: 1786-1794.

[61] Zipes.Braunwald’s Heart Disease A Textbook of
Cardiovascular Medicine 7" Edition.

Author Profile

Dr Avadhesh Narayan Khare had done MBBS from T.N.M.C.
Mumbai, MD Medicine from GMC Bhopal and DM Cardiology
from PGIMER Dr RML hospital New Delhi currently working as
Consultant Interventinal Cardiologist at J.K. hospital and L.N.
Medical College , Bhopal.

Volume 7 Issue 4, April 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20181810 DOI: 10.21275/ART20181810 1057


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



