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Carotid intima-media thickness (IMT) measured 
manually with B-mode UltraSound is the most widely 
used imaging method to assess the level of early carotid 
atherosclerosis because it is inexpensive, noninvasive, 
involves no ionizing radiation, requires no contrast 
agent (at least as is traditionally performed), and is 
readily repeatable. 

However, recent meta-analyses suggest that its clini-
cal usefulness may be limited because it does not 
improve cardiovascular disease (CVD) risk prediction 
beyond traditional risk factors in the general popula-
tion.

 MRI measurements of wall thickness in the carotid 
arteries improve cardiovascular disease risk assess-
ment, according to a new multicentric study just pub-
lished .

The carotid arteries are the two major arteries on 
either side of the neck that carry blood into the head 
and brain. Like the coronary arteries, they can become 
narrowed with plaque build-up, in the process known 
as atherosclerosis. Research has shown that plaque 
build-up in the carotid arteries often mirrors that in 
the coronary arteries. However  the carotids are more 
easily imaged, making them potentially useful vessels 
for the assessment of the risk of strokes, heart attacks 
and other adverse cardiovascular events.

“The carotid artery serves as window into the cardio-
vascular system,” said study lead author Dr. Bruce A. 
Wasserman from Johns Hopkins University School of 
Medicine in Baltimore, MD, USA  “Plaque developing 
in the carotid artery can contribute directly to a stroke, 
and its features—which determine its vulnerability to 
rupture—are closely related to those found in coronary 
artery plaque in the same patients.”

The ultrasound-based carotid intima-media thick-
ness (IMT) test is the most widely used imaging method 
to assess the level of early-stage carotid atherosclerosis. 
However, research suggests that IMT offers only minor 
improvement in cardiovascular disease risk prediction 
when added to the Framingham risk score, the com-
monly used measure that takes into account factors 
like cholesterol, smoking and family history.

Vessel wall MRI is a promising, noninvasive tech-
nique that can image the entire carotid wall circumfer-
ence, in contrast to ultrasound measurements of IMT 
that are usually based solely on views of the artery’s 
far wall. MRI can also see all three layers of the artery, 
including the adventitia, the outermost layer not vis-
ible on IMT.

“High-resolution MRI can tell us the stage of plaque 
in the wall and tell us about plaque features that could 
lead to stroke,” Dr. Wasserman said. “It can also see 

the adventitia, a vessel layer 
that may have an important 
role in cardiovascular risk 
because small vessels prolif-
erate there, leading to thick-
ening of the artery, which 
may be responsible for early 
disease development and pro-
gression.”

From July 2000 to 
December 2013, the 
researchers enrolled 698 
men and women from the 
Multi-Ethnic Study of 
Atherosclerosis (MESA), a 
major, long-running project 
involving six major research 
centers around the U.S. Study participants ranged in 
age from 45 to 84 years old with a mean age of 63 at 
first visit and no known history of cardiovascular dis-
ease. The participants underwent ultrasound and MRI 
between 2000 and 2004 to compare carotid artery wall 
thickness. During subsequent follow-up, the research-
ers looked for any correlation between carotid artery 

Carotid artery mRi improves risk 
assessment for cardiovascular disease

Figure 1. Study flow diagram. CVD = cardiovascular disease, IMT = intima-
media thickness. Image courtesy of Radiology

Dr. Bruce A Wasserman of  the 
Johns Hopkins university School 
of Medicine was the lead author 
in the recently published study [1] 
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wall thickness measurements and cor-
onary heart disease and stroke.

“What we saw was surprising,” 
Dr. Wasserman said. “MRI measures 
of carotid artery wall thickness were 
more consistently associated with car-
diovascular events than was intima-
media thickness using ultrasound. 
This tells us that perhaps MRI could 
be a better predictor of cardiovascular 
events, especially stroke.”

The association between wall 
thickness and cardiovascular events 

was stronger with both non-contrast 
and contrast-enhanced MRI than it 
was for IMT.

Dr. Wasserman cautioned that 
more research is needed to define 
how much MRI can add to the pre-
dictive models currently in use. 
MRI is expensive and would be 
impractical as a stand-alone mea-
sure of cardiovascular risk, but it 
could have a role in providing criti-
cal supplementary information for 
some patients.

“We’ve come a long way with MRI 
techniques and their ability to dis-
criminate the carotid artery wall and 
assess adventitia thickness,” he said. 
“Ultrasound has also improved, and 
we want to be able study cardiovascu-
lar risk and carotid artery thickness 
using these contemporary techniques.”

Further studies are planned with 
the newer technology and in larger 
population groups.

cONclusiON
For individuals without known car-

diovascular disease at baseline, wall 
thickness measurements by using 
MRI were more consistently associ-
ated with incident cardiovascular 
disease, particularly stroke, than were 
intima-media thickness by using US.
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Thoroughly revised to pres-
ent the very latest in PACS-based 
multimedia in medical imaging 
informatics—from the elec-
tronic patient record to the full 
range of topics in digital medi-
cal imaging—this new edition 
by the founder of PACS and 
multimedia image informatics 
features even more clinically 
applicable material than ever 
before. It uses the framework of 
PACS-based image informatics, 
not physics or engineering prin-

ciples, to explain PACS-based multimedia informatics and its 
application in clinical settings and labs. New topics include 
Data Grid and Cloud Computing, IHE XDS-I Workflow 
Profile (Integrating the Healthcare Enterprise Cross-enterprise 
Document Sharing for Imaging), extending XDS to share 

images, and diagnostic reports and related information across 
a group of enterprise health care sites.

PACS-Based Multimedia Imaging Informatics is pre-
sented in 4 sections. Part 1 covers the beginning and his-
tory of Medical Imaging, PACS, and Imaging Informatics. 
The other three sections cover Medical Imaging, Industrial 
Guidelines, Standards, and Compliance; Informatics, 
Data Grid, Workstation, Radiation Therapy, Simulators, 
Molecular Imaging, Archive Server, and Cloud Computing; 
and multimedia Imaging Informatics, Computer-Aided 
Diagnosis (CAD), Image-Guide Decision Support, Proton 
Therapy, Minimally Invasive Multimedia Image-Assisted 
Surgery, BIG DATA.

The book  is the single most comprehensive and authorita-
tive resource that thoroughly covers the critical issues of PACS-
based hardware and software design and implementation in a 
systematic and easily comprehensible manner. It is a must-have 
book for all those involved in designing, implementing, and 
using PACS-based Multimedia Imaging Informatics.

Figure 2. Images show common carotid artery (CCA) wall thickness assessment in a 62-year-old man by using, A, ultrasound 
and, B, MRI. Images courtesy of Radiology 
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