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ON-LINE FIG 1. Study selection flow diagram adapted from the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses
group statement.
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ON-LINE FIG 2. Funnel plots for 3 of the meta-analyses to evaluate publication bias. On the x-axis, individual study effect sizes expressed as
odds ratios are shown, and on the y-axis, the standard of error of each study is shown. Larger and more precise studies are plotted near the top,
while smaller, less precise studies are plotted near the bottom, with a wider distribution. Without any publication bias, the studies would be
symmetrically distributed on both sides of the pooled odds ratio line.
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On-line Table 4: Test characteristics for plaque features that could not be included in the meta-analysis

Study
No.

Study First
Author and Year Plaque Feature

Mean (SD)
Ipsilateral to
Symptoms

No. of Vessels
Ipsilateral to
Symptoms

Mean (SD) Vessels
Contralateral to

Symptoms

No. of Vessels
Contralateral
to Symptoms

1 Nandalur 20051

2 Miralles 20062 HU 401.92 (359.92) 13 686.92 (234.76) 13
3 Serfaty 20063

4 Nandalur 20074 Calcified plaque (mm3) 76 (69) 35 114 (118) 67
Noncalcified plaque (mm3) 510 (486) 35 334 (333) 67

5 Uwatoko 20075

6 Saba 20086

7 Wintermark 20087 Calcium volume (mm3) 20.4 (7.3) 40 21.0 (6.1) 50
Lipid volume (mm3) 24.9 (3.1) 40 13.9 (3.5) 50

8 de Weert 20098

9 Romero 20099

10 Saba 2009 CVD10

11 Saba 2009 Clin Radiol11

12 Eesa 201012

13 Hokari 201113

14 Horie 201214 HU (early phase) 53.0 (19.4) 33 59.2 (19.7) 18
15 Magge 201315 Volume of calcium (mm3) 89.57 (4.17) 14 79.37 (64.28) 14

Volume of lipids (mm3) 15.79 (13.36) 14 13.43 (11.60) 14
16 Grimm 201416 Calcification volume (mm3) 0.0820 (0.159) 20 0.0735 (0.077) 18

HU 48.9 (15.6) 20 61.8 (15.6) 18
17 Gupta 201417 Soft-plaque thickness 4.51 (1.46) 42 2.01 (1.65) 34

Hard-plaque thickness 2.10 (1.22) 42 3.25 (1.51) 34
HU 48.6 (33.5) 42 47.4 (24.7) 34

18 Gupta 201518 Soft-plaque thickness 3.45 (1.54) 20 1.41 (0.97) 52
Hard-plaque thickness 1.19 (0.92) 20 2.69 (1.04) 52

19 van Dijk 201519 Calcium volume (mm3) 24.2 78 17.2 71
20 Wang 201520
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On-line Table 5: Study plaque definitions
Study

No.
Study First Author

and Year Abnormal Plaque Feature Definition of Abnormal Plaque Feature
1 Nandalur 20051 Soft plaque Median density of �50 HU

Calcified plaque Median density �130 HU
2 Miralles 20062 HU Threshold of calcium density � 420 HU
3 Serfaty 20063 Calcified plaque Calcified plaque present
4 Nandalur 20074 Calcified plaque (mm3) Plaque area was calculated by subtracting lumen area from

outer vessel wall cross-sectional area for each section,
then multiplying by section increment; calcified volume
was determined by manually tracing calcified plaque on
each section then multiplying by section increment

Noncalcified plaque (mm3) Noncalcified volume was calculated by subtracting
calcified volume from total volume

5 Uwatako 20075 Carotid calcification volume (cm3) Calcified area was calculated for 7 axial 15-mm-thick
sections around the bifurcation; the volume of
calcification was determined by multiplying the calcified
area by section thickness

6 Saba 20086 Carotid artery wall thickness Wall thickness of the CCA was measured at its thickest
point on the distal wall of the CCA, where there was no
evidence of plaque between the leading edge of the
opacified lumen vessel and the external visible limit of
artery wall

7 Wintermark 20087 Plaque ulceration Concave irregularities in contour of the carotid lumen
Calcium volume (mm3) Computer algorithm that segments inner and outer

contours of carotid artery wall distinguished histologic
components with HU thresholds

Lipid volume (mm3) Computer algorithm that segments inner and outer
contours of carotid artery wall distinguished histologic
components with HU thresholds

8 de Weert 20098 Plaque ulceration Plaques were classified as ulcerated if extension of
contrast material was present beyond the vascular
lumen into surrounding plaque

9 Romero 20099 Carotid wall enhancement Carotid wall enhancement present if �50% of carotid wall
circumference enhanced at the level of maximum
stenosis; a minimum mean difference of �10 HU
between enhancing 50% of the target ICA wall
circumference and contralateral ICA wall

10 Saba 2009 CVD10 Fissured fibrous cap Fissured fibrous cap was defined as the following: 1) the
presence of an “in plus” image, 2) whose dimension was
�1 mm in depth with 3) an angle of �230° with the
lumen, and 4) presence of atherosclerotic plaque into
which the in plus image projects

11 Saba 2009 Clin Radiol11 Fatty plaques Plaque with a density value �50 HU
Calcified plaques Plaque with a density value �120 HU

12 Eesa 201012 Hypodense plaque Hypoattenuated
Plaque ulceration Ulcerated plaque
Extensive calcification Extensive calcification within plaque

13 Hokari 201113 Plaque ulceration Presence of large, obvious excavations and/or plaque with
multiple cavities or a cavernous appearance on CTA MIP
images of luminal sagittal reconstruction view

Lumen morphology Lumen morphology at the level of maximal stenosis
identified on reformatted axial image at maximum
stenotic level; the shape was classified into 4 types:
circular, elliptical, crescentic, and multilobular; regular
lumen � circular or elliptical; irregular lumen �
crescentic or multilobular

14 Horie 201214 Plaque ulceration Outpouching of contrast into the plaque at least 2 mm
deep on CTA

HU Mean HU in the ROI at 3 axial sections, including the most
stenotic site and 3 mm proximally and 3 mm distally,
was measured at 2 phases (early and delayed phases),
excluding severely calcified portions of plaque

15 Magge 201315 Carotid artery wall thickness Computer algorithm segment inner and outer contours of
carotid artery wall; maximum wall thickness measured
as greatest distance from lumen-intima interface to
outer edge of adventitia

Lipid cluster maximal size (mm3) Computer algorithm that segments inner and outer
contours of carotid artery wall distinguished histologic
components with HU thresholds

Calcium cluster maximal size (mm3) Computer algorithm that segments inner and outer
contours of carotid artery wall distinguished histologic
components with HU thresholds

16 Grimm 201416 Calcified plaque Average HU for noncalcified plaques associated with lipid-
rich necrotic core was �60 HU; calcified plaques had
average of �130 HU

Noncalcified plaque

Calcification volume (mm3) Calcification volume calculated with standard plug-in on
syngo MultiModality Workplacea

Plaque ulceration Outpouching of contrast material into or adjacent to the
plaque of �1 mm

Continued on next page
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On-line Table 5: Continued
Study

No.
Study First Author

and Year Abnormal Plaque Feature Definition of Abnormal Plaque Feature
17 Gupta 201417 Soft-plaque thickness Maximum thickness of noncalcified plaque component on

CTA axial section with greatest luminal narrowing
Hard-plaque thickness Maximum thickness of calcified plaque component on

CTA axial section with greatest luminal narrowing
HU HU calculated from a �2-mm circular ROI placed within

the noncalcified portion of the plaque on plaques �2
mm

18 Gupta 201518 Soft-plaque thickness Maximum thickness of noncalcified plaque component on
CTA axial sections on which luminal-diameter stenosis
was greatest

Hard-plaque thickness Maximum thickness of calcified plaque component on
CTA axial sections on which luminal-diameter stenosis
was greatest

19 van Dijk 201519 Plaque ulceration Extension of contrast material of �1 mm into
atherosclerotic plaque on at least 2 orthogonal planes

Calcium volume (mm3) Calculated with a custom-made plug-in for ImageJ
softwareb threshold of 600 HU used to differentiate
calcifications from luminal contrast material

20 Wang 201520 Fatty plaque Low-density area within plaque with �50 HU
Calcified plaque HU within plaque �120 HU
Plaque ulceration Ulcerated plaque

Note:—CCA indicates common carotid artery; CVD, Cerebrovasc Dis; Clin Radiol, Clinical Radiology.
a Siemens, Erlangen, Germany.
b National Institutes of Health, Bethesda, Maryland.
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