
CIGNA MEDICAL COVERAGE POLICY  
The following Coverage Policy applies to all health benefit plans administered by CIGNA Companies including 
plans formerly administered by Great-West Healthcare, which is now a part of CIGNA. 
 

Subject Carotid Intima-Media 
Thickness Measurement   

Effective Date ............................3/15/2011
Next Review Date......................3/15/2012 
Coverage Policy Number ................. 0475

Table of Contents 
Coverage Policy ..................................................1 
General Background ...........................................1 
Coding/Billing Information ...................................6 
References ..........................................................6 
Policy History.....................................................11 
 

Hyperlink to Related Coverage Policies 
Cardiac Disease Risk Assessment: 

Emerging Laboratory Evaluations 
Carotid Artery Stenting for Carotid Artery 

Stenosis 
Electron Beam Computed Tomography 

(EBCT) and Multidetector Computed 
Tomography (MDCT) for Coronary 
Artery Calcification 

Intravascular Ultrasound (IVUS) 

 
INSTRUCTIONS FOR USE 
Coverage Policies are intended to provide guidance in interpreting certain standard CIGNA HealthCare benefit plans. Please note, the 
terms of a customer’s particular benefit plan document [Group Service Agreement (GSA), Evidence of Coverage, Certificate of Coverage, 
Summary Plan Description (SPD) or similar plan document] may differ significantly from the standard benefit plans upon which these 
Coverage Policies are based. For example, a customer’s benefit plan document may contain a specific exclusion related to a topic 
addressed in a Coverage Policy. In the event of a conflict, a customer’s benefit plan document always supercedes the information in the 
Coverage Policies. In the absence of a controlling federal or state coverage mandate, benefits are ultimately determined by the terms of the 
applicable benefit plan document. Coverage determinations in each specific instance require consideration of 1) the terms of the applicable 
benefit plan document in effect on the date of service; 2) any applicable laws/regulations; 3) any relevant collateral source materials 
including Coverage Policies and; 4) the specific facts of the particular situation. Coverage Policies relate exclusively to the administration of 
health benefit plans. Coverage Policies are not recommendations for treatment and should never be used as treatment guidelines. 
Proprietary information of CIGNA. Copyright  ©2011 CIGNA 
 
 
Coverage Policy 
 
Coverage of carotid intima-media thickness (CIMT) testing may be governed by state and/or federal 
mandates. 
 
CIGNA does not cover carotid intima-media thickness (CIMT) testing for any indication including the 
evaluation of atherosclerotic burden or coronary heart disease risk factor assessment because it is 
considered experimental, investigational or unproven.  
 
 
General Background 
 
Measurement of the carotid intima-media thickness (CIMT) is a noninvasive test, where the lining of the carotid 
arteries is measured with the use of B-mode ultrasound. The intima is the innermost layer of the artery, and the 
media is the middle layer of the artery. Carotid ultrasound has been routinely used for evaluation of ischemic 
cerebrovascular signs and symptoms. In the utilization of carotid ultrasound in the context of risk stratification, 
the intima-media thickness is measured for the objective of detecting preclinical or subclinical cardiovascular 
disease. Measurement of the CIMT is considered to be a surrogate marker for the measurement of 
atherosclerosis, which correlates with the presence of coronary atherosclerosis. This has led to the theory that it 
may represent an independent marker, separate from the traditional risk factors for cardiovascular disease and 
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stroke. The major independent risk factors are cigarette smoking, elevated blood pressure, elevated serum total 
and LDL cholesterol, low serum HDL cholesterol, diabetes mellitus, and advancing age. Additional risk factors 
include obesity, family history of premature coronary heart disease (CHD), and physical inactivity (Pearson, 
2000). It is not clear if the measurement of CIMT provides benefit above traditional risk factors or if treatment 
guided by this test has an effect on clinical outcomes.  
 
The wall thickness can be measured at a single site, such as the far wall of common carotid artery or at several 
sites including near and far walls of the left and right common carotid arteries, bifurcation, and internal carotid 
artery (Crouse, 2006). CIMT has been widely used in research as an outcome measurement in studies, 
including tests involving the following (Simon and Levenson, 2002): 

• testing the value of new or emerging risk factors by means of observational or epidemiological studies 
in groups of patients or in general populations 

• evaluating effects of risk factor modifications by various drugs on progression of early arterial wall 
alteration in therapeutic trials 

 
Disadvantages that have been identified to be associated with the use of this testing procedure include (Nissen, 
2004):  

• A high level of technical expertise is needed for precise quantification. In particular, this is needed when 
the measurement is used in for multicenter studies, since the precision of the studies depends upon the 
measurement of extremely small differences in thickness. 

• There is an incomplete standardization of equipment, with various devices and frequencies employed 
at different centers. 

 
Difficulties that have been identified with CIMT testing include: poor image quality, drifting, improper machine 
settings and difficult patient anatomy (e.g., high bifurcations of the carotid artery and deep vessels) (Mitchell, et 
al., 2004). At this time, there is a lack of standardization of measurement and imaging protocols. It is not clear 
whether generalized IMT or focal plaque formation is of more importance (Mancini, et al., 2004). The literature 
indicates that there are gender- and age-related differences with IMT. A definition of what is considered 
expected normal limits that take into account these differences has not been established. It is not evident from 
the literature that CIMT is able to improve on risk prediction above what is provided by utilization of traditional 
risk factors or the effect of these measurements on patient outcomes.    
 
Literature Review 
There have been several systematic reviews published that examine the role of CIMT measurements in cardiac 
risk assessment. A systematic evidence synthesis of nine novel risk factors for CHD, including CIMT, for 
intermediate-risk persons was conducted for the US Preventive Services Task Force (USPSTF) (Helfand, et al., 
2009). Regarding CIMT, the review noted that:  

• Six population-based longitudinal studies (five cohorts) in asymptomatic persons followed for the 
development of CHD  

• The reports from two of the five studies had no adjustment for other risk factors and were rated poor-
quality 

• CIMT persisted as an independent risk factor in the three cohorts after full or partial adjustment for 
Framingham risk factors. The relative risks or hazard ratios ranged from 1.19–3.80 for various degrees 
of CIMT (mm) or a composite score of CIMT or plaque.  

• No data was identified regarding the prevalence of high CIMT among asymptomatic intermediate-risk 
individuals 

• Regarding future research recommendations it was noted, “Epidemiologic cohorts that have measured 
carotid IMT should measure the impact of carotid IMT on prediction of CHD events among intermediate-
risk individuals and on reclassification of these individuals. It is highly plausible that intervention directed 
toward modification of traditional risk factors in individuals with increased carotid IMT might reduce the 
risk of subsequent CHD. Randomized controlled trials are needed to evaluate this hypothesis.” 

 
Wald et al. (2009) reported on a meta-analysis of studies that assessed the screening performance of CIMT and 
carotid plaque in identification of individuals with CHD. The review included 18 case-control and cohort studies 
that involved 2,920 individuals with CHD and 41,941 without. An assessment of screening performance 
(detection rates [DRs] for specified false positive rates [FPRs]) was carried out from the relative Gaussian 
distributions of IMT among individuals with and without CHD and from the proportion of affected and unaffected 
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individuals with plaque. Findings included: for plaque that the DR was 62% for an FPR of 30%; and for IMT, the 
DR was 65% for the same 30% FPR. The authors concluded that neither carotid plaque nor IMT has a CHD 
screening performance that is sufficiently discriminatory between affected and unaffected individuals to be 
considered a worthwhile screening test.   
 
Baldassarre et al. (2008) conducted a meta-analysis of 107 studies addressing the association between CIMT 
and soluble markers and to investigate whether these observed inconsistencies could be explained by the 
characteristics of the patients included in different studies (e.g., the prevalence of atherosclerotic disease, 
gender, age, or occurrence of specific vascular risk factors [VRFs]). Regardless of the marked heterogeneity of 
results presented in the literature, the meta-analysis demonstrated that studies showing positive associations 
between CIMT and plasma levels of C-reactive protein (CRP) or fibrinogen are in the majority. The data 
regarding the relationships between CIMT and other soluble markers are by contrast noted to be scanty, 
contradictory, or unconfirmed by multivariate (as opposed to univariate) analyses, and the freedom from 
publication bias here cannot be assured. Gender, noninsulin-dependent diabetes mellitus (NIDDM) and 
hypercholesterolemia appeared to influence the association between CIMT and CRP. Blood pressure and 
hypercholesterolemia appeared to influence the association between CIMT and fibrinogen. The heterogeneity in 
ultrasound methodologies and in statistical approach limited comparability between studies. 
  
Lorenz et al. (2007) conducted a systematic review of the literature to provide an overview of the relevant 
studies, critically appraise the methods used and, where possible, to perform a meta-analysis to gain more 
robust estimates of the predictive value of increased IMT to predict future clinical cardiovascular end points. The 
review included eight observational studies with general population based samples for which CIMT was 
measured and follow-up for clinical end points were provided. The studies represented 37,197 subjects followed 
for a mean of 5.5 years. Major sources of heterogeneity were age distribution, carotid segment definition and 
IMT measurement protocol. The review found that CIMT is a strong predictor of future vascular events. In 
addition, it was noted that the relative risk per IMT difference is slightly higher for the end point of stroke than for 
MI. The review also noted heterogeneity between the studies regarding the details of the ultrasound protocols. 
These details included: the precise definitions of the carotid segments investigated, the use of mean or maximal 
IMT, the measurement of near and far wall or IMT, and whether IMT is measured on one side or both sides. It is 
recommended that in future studies of IMT, ultrasound protocols should be aligned with published studies. It 
appears that data for younger individuals is limited, and additional studies are required.  
 
There are several observational, longitudinal studies published that demonstrate a correlation between CIMT 
measurement and established risk factors for heart disease (Nambi, et al., 2010; Kathiresan,, et al., 2007; 
Amato, et al., 2007; O’Leary, et al., 1999; Hodis, et al., 1998; Bots, et al., 1997; Chambless, et al., 1997). 
Although there is an association with established risk factors, cohort and case-control studies have not 
demonstrated that use of this test results in a substantial increase in predictive value when utilized as a 
screening tool in addition to established risk factors or if patient treatment guided by CIMT improves 
cardiovascular outcomes (Jain, et al., 2011; Folsom et al., 2008; Baldassare, et al., 2007; Kitagawa, et al., 2007; 
Kanawar, et al., 2007; Gepner, et al., 2006; Iglesias del Sol, et al., 2001).  
 
Lorenz, et al. (2010) published results of a ten-year follow-up of a cohort of 4,904 patients without pre-existing 
vascular disease in the Carotid Atherosclerosis Progression Study (CAPS). The usefulness of CIMT in individual 
risk prediction beyond the Framingham and the SCORE models was investigated. The authors found that while 
CIMT was predictive for cardiovascular endpoints, it did not consistently improve the risk classification of 
individuals.  
 
Professional Societies/Organizations 
American College of Cardiology: The 34th Bethesda Conference, sponsored by the American College of 
Cardiology Foundation, was held in 2002 for the topic: Can Atherosclerosis Imaging Techniques Improve the 
Detection of Patients at Risk for Ischemic Heart Disease? The purpose of the conference was to review the 
current status and controversies within the integration of atherosclerosis imaging into clinical cardiovascular 
medicine. The report noted that additional testing, such as imaging, must provide incremental risk-prediction 
information to the Framingham Risk Score. In discussing the emerging techniques for noninvasive 
measurement of atherosclerosis, including measurement of CIMT, it is noted that “None of the available tests 
have yet been demonstrated to impact CHD management or outcomes.” Task Force 3 reviewed the existing and 
emerging noninvasive technologies for atherosclerosis imaging. The task force noted that different protocols and 
standardization are used by different laboratories, and it is difficult to establish normal and abnormal values 
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adjusted for gender and age. In addition, they noted that “None of these imaging technologies have been shown 
to make prevention more effective, although their integration into office-based risk factor assessment is under 
active study.” With regard to CIMT, they noted that (Redberg et al., 2003):  

• Carotid ultrasonography can produce measurements for plaque or IMT; studies that have clearly 
distinguished IMT from plaque demonstrate that CHD risk is largely associated with the presence of 
nonobstructive or obstructive plaque rather than IMT.   

• The current data available supports the use of this test mainly in middle-aged and older patients. 
 
American Diabetes Association and American College of Cardiology Foundation: A consensus statement 
from these two organizations was published regarding lipoprotein management in patients with cardiometabolic 
risk (Brunzell, et al., 2008). The report included the following statements regarding CIMT measurement: 

• The presence of so-called subclinical vascular disease may be determined by measuring coronary 
calcification, carotid intima-media thickness, or the ankle-brachial index. Patients with documented 
subclinical atherosclerosis are at increased cardiovascular disease risk and may be considered 
candidates for more aggressive therapy 

• Whether such tests improve prediction or clinical decision making in patients with diabetes or 
cardiometabolic risk is unclear.   

 
American Heart Association (AHA): The AHA-sponsored Prevention Conference V: Beyond Secondary 
Prevention: Identifying the High–Risk Patient for Primary Prevention. Writing Group III, considered noninvasive 
tests of atherosclerotic burden. Regarding measurement of CIMT, the following was noted (Smith, et al., 2000): 

• Cross–sectional associations between common carotid artery IMT and cardiovascular risk factors have 
been demonstrated in several studies. 

• At least four published studies found that CIMT measurement was a viable predictor of the presence of 
coronary atherosclerosis and its clinical outcomes; thus, this test is an independent risk factor for 
coronary heart disease events and strokes.  

• They concluded that in asymptomatic individuals older than 45 years of age, carefully performed carotid 
ultrasound examination with IMT measurement can add incremental information to traditional risk factor 
assessment and can be considered for further clarification of CHD assessment at the request of a 
physician.  

 
American Society of Echocardiography (ASE) American and the Society of Vascular Medicine and 
Biology:  A report published in 2006 by these two organizations, Clinical Application of Noninvasive Vascular 
Ultrasound in Cardiovascular Risk Stratification, notes that numerous carotid artery imaging protocols have 
been proposed. The protocols and methodological aspects are reviewed in the report. The report notes that 
protocols may vary in the number of segments in which IMT is measured, whether the near wall is measured in 
addition to the far wall, and whether IMT measurements are derived from B-mode or M-mode ultrasound images 
(Roman, et al., 2006).    
 
In 2008, these two organizations published a consensus statement—Use of Carotid Ultrasound to Identify 
Subclinical Vascular Disease and Evaluate Cardiovascular Disease Risk: A Consensus Statement from the 
American Society of Echocardiography Carotid Intima-Media Thickness Task Force Endorsed by the Society for 
Vascular Medicine (Stein, et al., 2008). In order to address the issues of standardization and assist in improving 
the availability of experienced clinical laboratories that can perform high-quality CIMT studies, the societies have 
provided recommendations for carotid ultrasound scanning protocol. It is noted that since a randomized 
controlled trial studying the effectiveness of carotid ultrasound imaging as a tool to modify preventive therapies 
and improve cardiovascular disease outcomes has not been performed, the clinical practice recommendations 
are based on observational data. The guidelines note that additional research is required in order to determine 
whether improved risk prediction observed with CIMT or carotid plaque imaging translates into improved patient 
outcomes. The recommendations for performing CIMT include: 

• Measuring CIMT and identifying carotid plaque by ultrasound are most useful for refining cardiovascular 
risk assessment in patients at intermediate cardiovascular risk (i.e., Framingham risk score 6-20% 
without established coronary heart disease, peripheral arterial disease, cerebrovascular disease, 
diabetes mellitus or abdominal aortic aneurysm).    

• CIMT assessment and carotid plaque detection may also be considered in the following situations: 
 patients with family history of premature cardiovascular disease in a first degree relative (i.e., 

men <55 years old, women <65 years old) 
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 individuals younger than 60 years old with severe abnormalities in a single risk factor (e.g., 
genetic dyslipidemia) who otherwise would not be candidates for pharmacotherapy 

 women younger than 60 years old with at least two cardiovascular risk factors  
• Imaging should not be performed in the following situations: 

  with established atherosclerotic vascular disease 
 if the results would not be expected to alter therapy  

• Serial studies of CIMT to address progression or regression are not recommended. 
 
Cardiac Imaging Committee, Council on Clinical Cardiology, and the Cardiovascular Imaging and 
Intervention Committee, Council Cardiovascular Radiology and Intervention, American Heart 
Association: A consensus statement from these groups was published regarding the role of noninvasive testing 
in the clinical evaluation of women with suspected coronary artery disease (Mieres, et al., 2005). The consensus 
statement makes the following notations regarding CIMT: 

• CIMT is one of several emerging imaging modalities in the detection of subclinical atherosclerotic heart 
disease in women that has not amassed the wealth of evidence that would clearly define the role in the 
clinical evaluation of women with suspected atherosclerotic heart disease. 

• The advantages of CIMT include the wide availability of ultrasound technology, absence of ionizing 
radiation or incidental scan findings and well-validated nature of the test results.  

• The limitations of the test include the lack of accepted technical standards for IMT testing and the 
absence of published population distributions of IMT. Further precise documentation of what defines an 
abnormal level of IMT and measurement guidelines are needed.  

• The clinical use of CIMT for risk stratification in asymptomatic women has not been shown to result in 
improved outcomes.  

 
European Society of Cardiology (ESC): The ESC published the European guidelines on cardiovascular 
disease prevention in clinical practice. With regard to CIMT the guidelines note that (De Backer, et al., 2003; 
Graham, et al., 2007):  

• CIMT is an independent predictor of cerebral and coronary events but seems to be more predictive in 
women than in men. 

• Carotid ultrasound can add information beyond assessment with traditional risk factors which may help 
to make decisions about the necessity to institute medical treatment for primary prevention. 

• One limitation of using carotid ultrasound for global risk assessment is the absence of reliable data 
relating IMT numbers to ten-year event rates.  

• It is not currently clear how IMT measurements can be formally incorporated into existing risk algorithms 
used in asymptomatic persons.   

 
Mannheim Carotid Intima-Media Thickness Consensus (2004-2006): The Mannheim Consensus was 
convened to standardize methods used in the measurement of CIMT. The consensus statement notes that, 
“Although IMT has been suggested to represent an important risk marker, according to the current evidence it 
does not fulfill the characteristics of an accepted risk factor. Standardized methods recommended in this 
consensus statement will foster homogenous data collection and analysis. This will help to improve the power of 
randomized clinical trials incorporating IMT measurements and to facilitate the merging of large databases for 
meta-analyses.” It is noted that there is no need to “treat IMT values nor to monitor IMT values in individual 
patients.” (Touboul, et al., 2007) 
 
National Heart, Lung and Blood Institute (NHLBI): The NHLBI sponsored the Third Report of the National 
Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation and Treatment of High Blood 
Cholesterol in Adults (ATP III) (National Institutes of Health [NIH], 2002). The ATP III report, in the section 
regarding tests for atherosclerotic plaque burden, notes the following regarding CIMT: 

• The extent of carotid arthrosclerosis correlates positively with the severity of coronary atherosclerosis 
• Recent studies show that severity of IMT independently correlates with risk for major coronary events 
• Measurement of CIMT theoretically could be used as an adjunct in CHC risk assessment. 
• Its expense, lack of availability and difficulties with standardization preclude a current recommendation 

for its use in routine risk assessment for the purpose of modifying intensity of LDL-lowering therapy. 
 
US Preventive Services Task Force (USPSTF): The USPSTF Recommendation Statement on Using 
Nontraditional Risk Factors In Coronary Heart Disease Risk Assessment concluded that the current evidence is 
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insufficient to assess the balance of benefits and harms of using the nontraditional risk factors discussed in this 
statement to screen asymptomatic men and women with no history of CHD to prevent CHD events (USPSTF, 
October 2009). (Grade: I [Insufficient] Statement, current evidence is insufficient to assess the balance of 
benefits and harms of the service. Evidence is lacking, of poor quality, or conflicting, and the balance of benefits 
and harms cannot be determined.) The nontraditional risk factors included in this recommendation are high-
sensitivity C-reactive protein (hs-CRP), ankle–brachial index (ABI), leukocyte count, fasting blood glucose level, 
periodontal disease, carotid intima–media thickness (carotid IMT), coronary artery calcification (CAC) score on 
electron-beam computed tomography (EBCT), homocysteine level, and lipoprotein(a) level. (USPSTF, 2009)  
 
Summary 
Carotid intima-media thickness (CIMT) measurement is a noninvasive test that serves as a surrogate marker for 
coronary atherosclerosis. There is a correlation between CIMT and traditional coronary risk factors. The clinical 
utility of measuring IMT for the purpose of predicting risk of coronary or cerebral events has not been 
established. It is not evident from the literature that CIMT is able to improve on risk prediction above what is 
provided by utilization of traditional risk factors or the effect of these measurements on patient outcomes.    
 
 
Coding/Billing Information 
 
Note: This list of codes may not be all-inclusive. 
 
Experimental/Investigational/Unproven/Not Covered: 
 
CPT* Codes Description 
0126T Common carotid intima-media thickness (IMT) study for evaluation of 

atherosclerotic burden or coronary heart disease risk factor assessment 
 
ICD-9-CM 
Diagnosis 
Codes 

Description 

 All codes  
 
 *Current Procedural Terminology (CPT ) 2010 American Medical Association: Chicago, IL.® ©

 
 
References 
 

1. Adams MR, Nakagomi A, Keech A, Robinson J, McCredie R, Bailey BP, et al. Carotid intima-media 
thickness is only weakly correlated with the extent and severity of coronary artery disease. Circulation. 
1995 Oct 15;92(8):2127-34.  

 
2. Amato M, Montorsi P, Ravani A, Oldani E, Galli S, Ravagnani PM, et al. 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 Sep;28(17):2094-101.  

 
3. Baldassarre D, Amato M, Bondioli A, Sirtori CR, Tremoli E. Carotid artery intima-media thickness 

measured by ultrasonography in normal clinical practice correlates well with atherosclerosis risk factors. 
Stroke. 2000 Oct;31(10):2426-30.  

 
4. Baldassarre D, Amato M, Pustina L, Castelnuovo S, Sanvito S, Gerosa L, et al. Measurement of carotid 

artery intima-media thickness in dyslipidemic patients increases the power of traditional risk factors to 
predict cardiovascular events. Atherosclerosis. 2007 Apr;191(2):403-8. Epub 2006 May 8. 

 
5. Baldassarre D, De Jong A, Amato M, Werba JP, Castelnuovo S, Frigerio B, et al. Carotid intima-media 

thickness and markers of inflammation, endothelial damage and hemostasis. Ann Med. 2008;40(1):21-
44. 

 

 
Page 6 of 11 
Coverage Policy Number: 0475 



6. Bard RL, Kalsi H, Rubenfire M, Wakefield T, Fex B, Rajagopalan S, Brook RD. Effect of carotid 
atherosclerosis screening on risk stratification during primary cardiovascular disease prevention. Am J 
Cardiol. 2004 Apr 15;93(8):1030-2.  

 
7. Baroncini LA, de Oliveira A, Vidal EA, França GJ, Stahlke PS, Alessi A, Précoma DB. Appropriateness 

of carotid plaque and intima-media thickness assessment in routine clinical practice. Cardiovasc 
Ultrasound. 2008 Oct 16;6:52.. 

 
8. Bernard S, Serusclat A, Targe F, Charriere S, Roth O, Beaune J, Berthezene F, Moulin P. Incremental 

predictive value of carotid ultrasonography in the assessment of coronary risk in a cohort of 
asymptomatic type 2 diabetic subjects. Diabetes Care. 2005 May;28(5):1158-62.  

 
9. 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 Sep 2;96(5):1432-7.  
 

10. Bots ML, Baldassarre D, Simon A, de Groot E, O'Leary DH, Riley W, et al. Carotid intima-media 
thickness and coronary atherosclerosis: weak or strong relations? Eur Heart J. 2007 Feb;28(4):398-406.  

 
11. Brunzell JD, Davidson M, Furberg CD, Goldberg RB, Howard BV, Stein JH, Witztum JL; American 

Diabetes Association; American College of Cardiology Foundation. Lipoprotein management in patients 
with cardiometabolic risk: consensus statement from the American Diabetes Association and the 
American College of Cardiology Foundation. Diabetes Care. 2008 Apr;31(4):811-22. 

 
12. Cao JJ, Arnold AM, Manolio TA, Polak JF, Psaty BM, Hirsch CH, et al. Association of carotid artery 

intima-media thickness, plaques, and C-reactive protein with future cardiovascular disease and all-
cause mortality: the Cardiovascular Health Study. Circulation. 2007 Jul 3;116(1):32-8.  

 
13. 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 Sep 
15;146(6):483-94.  

 
14. Crouse JR 3rd. Thematic review series: patient-oriented research. Imaging atherosclerosis: state of the 

art. J Lipid Res. 2006 Aug;47(8):1677-99.   
 

15. Davis PH, Dawson JD, Riley WA, Lauer RM. Carotid intimal-medial thickness is related to 
cardiovascular risk factors measured from childhood through middle age: The Muscatine Study. 
Circulation. 2001 Dec 4;104(23):2815-9.  

 
16. De Backer G, Ambrosioni E, Borch-Johnsen K, Brotons C, Cifkova R, Dallongeville J, et al; Third Joint 

Task Force of European and Other Societies on Cardiovascular Disease Prevention in Clinical Practice. 
European guidelines on cardiovascular disease prevention in clinical practice. Third Joint Task Force of 
European and Other Societies on Cardiovascular Disease Prevention in Clinical Practice. Eur Heart J. 
2003 Sep;24(17):1601-10.   

 
17. del Sol AI, Moons KG, Hollander M, Hofman A, Koudstaal PJ, Grobbee DE, et al. Is carotid intima-

media thickness useful in cardiovascular disease risk assessment? The Rotterdam Study. Stroke. 2001 
Jul;32(7):1532-8.  

 
18. Dijk JM, van der Graaf Y, Bots ML, Grobbee DE, Algra A. Carotid intima-media thickness and the risk of 

new vascular events in patients with manifest atherosclerotic disease: the SMART study. Eur Heart J. 
2006 Aug;27(16):1971-8. Epub 2006 Jul 11.  

 
19. Folsom AR, Kronmal RA, Detrano RC, O'Leary DH, Bild DE, Bluemke DA, et al. Coronary artery 

calcification compared with carotid intima-media thickness in the prediction of cardiovascular disease 
incidence: the Multi-Ethnic Study of Atherosclerosis (MESA). Arch Intern Med. 2008 Jun 
23;168(12):1333-9. 

 

 
Page 7 of 11 
Coverage Policy Number: 0475 



20. Gepner AD, Keevil JG, Wyman RA, Korcarz CE, Aeschlimann SE, Busse KL, Stein JH. Use of carotid 
intima-media thickness and vascular age to modify cardiovascular risk prediction. J Am Soc 
Echocardiogr. 2006 Sep;19(9):1170-4.  

 
21. Goldberger ZD, Valle JA, Dandekar VK, Chan PS, Ko DT, Nallamothu BK. Are changes in carotid 

intima-media thickness related to risk of nonfatal myocardial infarction? A critical review and meta-
regression analysis. Am Heart J. 2010 Oct;160(4):701-14. 

 
22. Graham I, Atar D, Borch-Johnsen K, Boysen G, Burell G, Cifkova R, et al.; European Society of 

Cardiology (ESC); European Association for Cardiovascular Prevention and Rehabilitation (EACPR); 
Council on Cardiovascular Nursing; European Association for Study of Diabetes (EASD); International 
Diabetes Federation Europe (IDF-Europe); European Stroke Initiative (EUSI); Society of Behavioural 
Medicine (ISBM); European Society of Hypertension (ESH); WONCA Europe (European Society of 
General Practice/Family Medicine); European Heart Network (EHN); European Atherosclerosis Society 
(EAS). European guidelines on cardiovascular disease prevention in clinical practice: full text. Fourth 
Joint Task Force of the European Society of Cardiology and other societies on cardiovascular disease 
prevention in clinical practice (constituted by representatives of nine societies and by invited experts). 
Eur J Cardiovasc Prev Rehabil. 2007 Sep;14 Suppl 2:S1-113. 

 
23. Graner M, Varpula M, Kahri J, Salonen RM, Nyyssonen K, Nieminen MS, et al. Association of carotid 

intima-media thickness with angiographic severity and extent of coronary artery disease. Am J Cardiol. 
2006 Mar 1;97(5):624-9.   

 
24. Greenland P, Abrams J, Aurigemma GP, Bond MG, Clark LT, Criqui MH, et al. Prevention Conference 

V: Beyond secondary prevention: identifying the high-risk patient for primary prevention: noninvasive 
tests of atherosclerotic burden: Writing Group III. Circulation. 2000 Jan 4;101(1):E16-22.   

 
25. Grundy SM, Pasternak R, Greenland P, Smith S Jr, Fuster V. Assessment of cardiovascular risk by use 

of multiple-risk-factor assessment equations: a statement for healthcare professionals from the 
American Heart Association and the American College of Cardiology. Circulation. 1999 Sep 
28;100(13):1481-92.   

 
26. Helfand M, Buckley D, Fleming C, Fu R, Freeman M, Humphrey L, et al. Screening for Intermediate 

Risk Factors for Coronary Heart Disease: Systematic Evidence Synthesis. Evidence Synthesis No. 73. 
AHRQ Publication No. 10-05141-EF-1. Rockville, Maryland: Agency for Healthcare Research and 
Quality, October 2009. 

 
27. 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 Feb 15;128(4):262-9.  
 

28. Iglesias del Sol A, Bots ML, Grobbee DE, Hofman A, Witteman JC. Carotid intima-media thickness at 
different sites: relation to incident myocardial infarction; The Rotterdam Study. Eur Heart J. 2002 
Jun;23(12):934-40.  

 
29. Jain A, McClelland RL, Polak JF, Shea S, Burke GL, Bild DE, et al. Cardiovascular Imaging for 

Assessing Cardiovascular Risk in Asymptomatic Men Versus Women: The Multi-Ethnic Study of 
Atherosclerosis (MESA). Circ Cardiovasc Imaging. 2011 Jan 1;4(1):8-15.  

 
30. Kanwar M, Rosman HS, Fozo PK, Fahmy S, Vikraman N, Gardin JM, et al. Usefulness of carotid 

ultrasound to improve the ability of stress testing to predict coronary artery disease. Am J Cardiol. 2007 
May 1;99(9):1196-200. Epub 2007 Mar 15. 

 
31. Kathiresan S, Larson MG, Keyes MJ, Polak JF, Wolf PA, D'Agostino RB,  et al. Assessment by 

cardiovascular magnetic resonance, electron beam computed tomography, and carotid ultrasonography 
of the distribution of subclinical atherosclerosis across Framingham risk strata. Am J Cardiol. 2007 Feb 
1;99(3):310-4.  

 

 
Page 8 of 11 
Coverage Policy Number: 0475 



32. Kitagawa K, Hougaku H, Yamagami H, Hashimoto H, Itoh T, Shimizu Y, et al.; OSACA2 Study Group. 
Carotid intima-media thickness and risk of cardiovascular events in high-risk patients. Results of the 
Osaka Follow-Up Study for Carotid Atherosclerosis 2 (OSACA2 Study). Cerebrovasc Dis. 
2007;24(1):35-42. Epub 2007 May 22. 

 
33. Lloyd-Jones D, Adams RJ, Brown TM, Carnethon M, Dai S, De Simone G, et al.; on behalf of the 

American Heart Association Statistics Committee and Stroke Statistics Subcommittee. Heart Disease 
and Stroke Statistics--2010 Update. A Report From the American Heart Association. Circulation. 2009 
Dec 17. 

 
34. Lorenz MW, Markus HS, Bots ML, Rosvall M, Sitzer M. Prediction of clinical cardiovascular events with 

carotid intima-media thickness: a systematic review and meta-analysis. Circulation. 2007 Jan 
30;115(4):459-67. Epub 2007 Jan 22.  

 
35. Lorenz MW, Schaefer C, Steinmetz H, Sitzer M. Is carotid intima media thickness useful for individual 

prediction of cardiovascular risk? Ten-year results from the Carotid Atherosclerosis Progression Study 
(CAPS). Eur Heart J. 2010 Aug;31(16):2041-8. Epub 2010 Jun 8. 

 
36. Mackinnon AD, Jerrard-Dunne P, Sitzer M, Buehler A, von Kegler S, Markus HS. Rates and 

determinants of site-specific progression of carotid artery intima-media thickness: the carotid 
atherosclerosis progression study. Stroke. 2004 Sep;35(9):2150-4. Epub 2004 Jul 8.  

 
37. Mancini GB, Dahlof B, Diez J. Surrogate markers for cardiovascular disease: structural markers. 

Circulation. 2004 Jun 29;109(25 Suppl 1):IV22-30. 
 

38. Mieres JH, Shaw LJ, Arai A, Budoff MJ, Flamm SD, Hundley WG, et al.; Cardiac Imaging Committee, 
Council on Clinical Cardiology, and the Cardiovascular Imaging and Intervention Committee, Council on 
Cardiovascular Radiology and Intervention, American Heart Association. Role of noninvasive testing in 
the clinical evaluation of women with suspected coronary artery disease: Consensus statement from the 
Cardiac Imaging Committee, Council on Clinical Cardiology, and the Cardiovascular Imaging and 
Intervention Committee, Council on Cardiovascular Radiology and Intervention, American Heart 
Association. Circulation. 2005 Feb 8;111(5):682-96. 

 
39. Mitchell CK, Aeschlimann SE, Korcarz CE. Carotid intima-media thickness testing: technical 

considerations. J Am Soc Echocardiogr. 2004 Jun;17(6):690-2.   
 

40. Mookadam F, Moustafa SE, Lester SJ, Warsame T. Subclinical atherosclerosis: evolving role of carotid 
intima-media thickness. Prev Cardiol. 2010 Fall;13(4):186-97. 

 
41. Naghavi M, Falk E, Hecht HS, Jamieson MJ, Kaul S, Berman D, et al.; SHAPE Task Force. From 

vulnerable plaque to vulnerable patient--Part III: Executive summary of the Screening for Heart Attack 
Prevention and Education (SHAPE) Task Force report. Am J Cardiol. 2006 Jul 17;98(2A):2H-15H. 

 
42. Nambi V, Chambless L, Folsom AR, He M, Hu Y, Mosley T, et al. Carotid intima-media thickness and 

presence or absence of plaque improves prediction of coronary heart disease risk: the ARIC 
(Atherosclerosis Risk In Communities) study. J Am Coll Cardiol. 2010 Apr 13;55(15):1600-7. 

 
43. National Institutes of Health. National Heart, Lung, and Blood Institute. NIH Publication No. 02-5215. 

National Cholesterol Education Program. Third Report of the Expert Panel on Detection, Evaluation, 
and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) Full Report. September 
2002. Accessed February 1, 2011. Available at URL address:  
http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3_rpt.htm 

 
44. 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 Collaborative Research Group. N Engl J Med. 1999 Jan 7;340(1):14-22.  

 

 
Page 9 of 11 
Coverage Policy Number: 0475 



45. Oren A, Vos LE, Uiterwaal CS, Grobbee DE, Bots ML. Cardiovascular risk factors and increased carotid 
intima-media thickness in healthy young adults: the Atherosclerosis Risk in Young Adults (ARYA) Study. 
Arch Intern Med. 2003 Aug 11-25;163(15):1787-92.  

 
46. Pasternak RC, Abrams J, Greenland P, Smaha LA, Wilson PW, Houston-Miller N. 34th Bethesda 

Conference: Task force #1--Identification of coronary heart disease risk: is there a detection gap? J Am 
Coll Cardiol. 2003 Jun 4;41(11):1863-74. 

 
47. Paternoster L, Martínez González NA, Lewis S, Sudlow C. Association between apolipoprotein E 

genotype and carotid intima-media thickness may suggest a specific effect on large artery 
atherothrombotic stroke. Stroke. 2008 Jan;39(1):48-54. 

 
48. Pearson TA, Blair SN, Daniels SR, Eckel RH, Fair JM, Fortmann SP, et al. AHA Guidelines for Primary 

Prevention of Cardiovascular Disease and Stroke: 2002 Update: Consensus Panel Guide to 
Comprehensive Risk Reduction for Adult Patients Without Coronary or Other Atherosclerotic Vascular 
Diseases. American Heart Association Science Advisory and Coordinating Committee. Circulation. 2002 
Jul 16;106(3):388-91.   

 
49. Plantinga Y, Dogan S, Grobbee DE, Bots ML. Carotid intima-media thickness measurement in 

cardiovascular screening programmes. Eur J Cardiovasc Prev Rehabil. 2009 Dec;16(6):639-44. 
 

50. Raitakari OT, Juonala M, Kahonen M, Taittonen L, Laitinen T, Maki-Torkko N, et al. Cardiovascular risk 
factors in childhood and carotid artery intima-media thickness in adulthood: the Cardiovascular Risk in 
Young Finns Study. JAMA. 2003 Nov 5;290(17):2277-83.  

 
51. Redberg RF, Vogel RA, Criqui MH, Herrington DM, Lima JA, Roman MJ. 34th Bethesda Conference: 

Task force #3--What is the spectrum of current and emerging techniques for the noninvasive 
measurement of atherosclerosis? J Am Coll Cardiol. 2003 Jun 4;41(11):1886-98. 

 
52. Roman MJ, Naqvi TZ, Gardin JM, Gerhard-Herman M, Jaff M, Mohler E; American Society of 

Echocardiography; Society of Vascular Medicine and Biology. Clinical application of noninvasive 
vascular ultrasound in cardiovascular risk stratification: a report from the American Society of 
Echocardiography and the Society of Vascular Medicine and Biology. J Am Soc Echocardiogr. 2006 
Aug;19(8):943-54. 

 
53. Rosamond W, Flegal K, Friday G, Furie K, Go A, Greenlund K, et al.; American Heart Association 

Statistics Committee and Stroke Statistics Subcommittee. Heart disease and stroke statistics--2007 
update: a report from the American Heart Association Statistics Committee and Stroke Statistics 
Subcommittee. Circulation. 2007 Feb 6;115(5):e69-171. Epub 2006 Dec 28. 

 
54. Simon A, Gariepy J, Chironi G, Megnien JL, Levenson J. Intima-media thickness: a new tool for 

diagnosis and treatment of cardiovascular risk. J Hypertens. 2002 Feb;20(2):159-69. 
 

55. Simons PC, Algra A, Bots ML, Grobbee DE, van der Graaf Y. Common carotid intima-media thickness 
and arterial stiffness: indicators of cardiovascular risk in high-risk patients. The SMART Study (Second 
Manifestations of ARTerial disease). Circulation. 1999 Aug 31;100(9):951-7.  

 
56. Simon A, Chironi G, Levenson J. Comparative performance of subclinical atherosclerosis tests in 

predicting coronary heart disease in asymptomatic individuals. Eur Heart J. 2007 Dec;28(24):2967-71. 
 

57. Smith SC Jr, Greenland P, Grundy SM. AHA Conference Proceedings. Prevention conference V: 
Beyond secondary prevention: Identifying the high-risk patient for primary prevention: executive 
summary. American Heart Association. Circulation. 2000 Jan 4-11;101(1):111-6.   

 
58. Stein JH, Korcarz CE, Hurst RT, Lonn E, Kendall CB, Mohler ER, et al. ASE consensus statement: Use 

of Carotid Ultrasound to Identify Subclinical Vascular Disease and Evaluate Cardiovascular Disease 
Risk: A Consensus Statement from the American Society of Echocardiography Carotid Intima-Media 

 
Page 10 of 11 
Coverage Policy Number: 0475 



Thickness Task Force Endorsed by the Society for Vascular Medicine. J Am Soc Echocardiogr. Feb 
2008. 

 
59. Takase B, Matsushima Y, Uehata A, Ishihara M, Kurita A. Endothelial dysfunction, carotid artery plaque 

burden, and conventional exercise-induced myocardial ischemia as predictors of coronary artery 
disease prognosis. Cardiovasc Ultrasound. 2008 Dec 16;6:61. 

 
60. Touboul PJ, Hennerici MG, Meairs S, Adams H, Amarenco P, Bornstein N, et al. Mannheim carotid 

intima-media thickness consensus (2004-2006). An update on behalf of the advisory board of the 3rd 
and 4th watching the risk symposium 13th and 15th European stroke conferences, mannheim, 
Germany, 2004, and brussels, belgium, 2006. Cerebrovasc Dis. 2007;23(1):75-80.  

 
61. Touboul PJ, Hernandez-Hernandez R, Kucukoglu S, Woo KS, Vicaut E, Labreuche J, et al. for the 

PARC-AALA Investigators. Carotid artery intima media thickness, plaque and framingham 
cardiovascular score in Asia, Africa/Middle East and Latin America: the PARC-AALA Study. Int J 
Cardiovasc Imaging. 2006 Dec 21. 

 
62. Touboul PJ, Labreuche J, Vicaut E, Belliard JP, Cohen S, Kownator S,et al.; PARC Study Investigators. 

Country-based reference values and impact of cardiovascular risk factors on carotid intima-media 
thickness in a French population: the 'Paroi Artérielle et Risque Cardio-Vasculaire' (PARC) Study. 
Cerebrovasc Dis. 2009;27(4):361-7. 

 
63. U.S. Preventive Services Task Force. Using Nontraditional Risk Factors In Coronary Heart Disease Risk 

Assessment: Recommendation Statement. October 2009. Agency for Healthcare Research and Quality, 
Rockville, MD. Accessed February 1, 2011. Available at URL address: 
http://www.uspreventiveservicestaskforce.org/uspstf/uspscoronaryhd.htm 

 
64. Wald DS, Bestwick JP. Carotid ultrasound screening for coronary heart disease: results based on a 

meta-analysis of 18 studies and 44,861 subjects. J Med Screen. 2009;16(3):147-54. 
 

65. Wilson PW, Smith SC Jr, Blumenthal RS, Burke GL, Wong ND. 34th Bethesda Conference: Task force 
#4--How do we select patients for atherosclerosis imaging? J Am Coll Cardiol. 2003 Jun 4;41(11):1898-
906. 

 
 
 
Policy History 
 

Pre-Merger   Last Review  Policy  Title 
Organizations  Date   Number 
CIGNA HealthCare  3/15/2008  0475  Carotid Intima-Media Thickness  

                                                                              Measurement 
 
 
 
 
 
 
“CIGNA”, “CIGNA HealthCare” and the “Tree of Life” logo are registered service marks of CIGNA Intellectual Property, Inc., licensed for use by 
CIGNA Corporation and its operating subsidiaries.  All products and services are provided by such operating subsidiaries and not by CIGNA 
Corporation.  Such operating subsidiaries include Connecticut General Life Insurance Company, CIGNA Health and Life Insurance Company, 
CIGNA Behavioral Health, Inc., CIGNA Health Management, Inc., and HMO or service company subsidiaries of CIGNA Health Corporation and 
CIGNA Dental Health, Inc. In Arizona, HMO plans are offered by CIGNA HealthCare of Arizona, Inc. In California, HMO plans are offered by 
CIGNA HealthCare of California, Inc. In Connecticut, HMO plans are offered by CIGNA HealthCare of Connecticut, Inc. In North Carolina, HMO 
plans are offered by CIGNA HealthCare of North Carolina, Inc. In Virginia, HMO plans are offered by CIGNA HealthCare Mid-Atlantic, Inc. All 
other medical plans in these states are insured or administered by Connecticut General Life Insurance Company or CIGNA Health and Life 
Insurance Company. 

 
Page 11 of 11 
Coverage Policy Number: 0475 


	Coverage Policy
	General Background
	Coding/Billing Information
	References
	Policy History

