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Abstract

Carotid intima-media thickness (IMT) is a valid and useful surrogate marker for detecting
atherosclerotic diseases. However, automatic measurement of IMT is not widely used, because the
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software is expensive and the procedure remains time-consuming. We developed a new software
program that runs in a standalone mode, incorporating noise-reduction processes, variable region of
interest (ROI) to fit vessel wall morphology and a new edge-detection algorithm. The present study
assessed the reliability and efficiency of this software. Data from 12 patients were analyzed automatically
using this new software and commercially available software, and were compared with manual
measurements by skilled technicians. Mean error was significantly smaller in data from our software than
from commercial software, for both maximum IMT (0.07+0.05 mm vs. 0.15+0.08 mm; p<0.01) and
mean IMT (0.094+0.07 mm vs. 0.16£0.07 mm; p<0.05). Procedure time for measurement was
significantly shorter with our software than with commercial software (77£14 svs.117£26 s; p<
0.001). On a curved vessel wall, our new software offered higher reproducibility, indicated by a smaller
coefficient of variation (2.72% vs. 6.98%). Our new software is thus useful for measuring common

carotid IMT efficiently and accurately.
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(0.09 vs. 0.16 mm; p=0.026).

/NI B L C12EBIIR L, S flE

WREPEMEE LT, ZNEho v 7 FogHilfE
L DOEDOHIHED T % EH L7z, FOMFE%E
#212%7. mean IMT TIREHZEY 7 bt
MRy 7 b &) ZPFEIT/NE  (0.07vs.0.15

793

mm; p=0.0097), max IMT T [k TH - 7=

F 72, BESADEIZIZOWT, WY 7 b
ERAFEY 7 N T 10 BRAE 24T o THE L 724G
RAEEKIIRT. CVIEISELA-Y 7 bk
A& orz, Y 7 b Tl O
TN 7% 525, Flo D& EmOS;&

Table 1. Comparison of reproducibility between two software programs
Manual measurement Commercial software Developed software
Mean Mean Mean Mean
Max Max Max
(3 points) (3 points) (3 points) (many points)
Mean 3.90 233 3.77 2.06 3.95 228 2.92
Figure 2 SD 0.22 0.10 0.12 0.07 0.08
CV (%) 5.90 4.60 3.14 2.85 2.82
Mean 1.60 1.50 1.42 1.21 1.59 1.40 1.30
Figure 3 SD 0.05 0.03 0.07 0.05 0.04
CV (%) 3.53 248 451 3.41 3.39
Mean 1.10 0.97 0.99 0.76 1.02 0.91 0.87
Figure 4 SD 0.03 0.02 0.07 0.04 0.04
CV (%) 3.06 2.58 7.17 4.84 4.80
(Note: values are shown in units of millimeters)
Table 2. Comparison of error among different measurements
. Error with Error with
Manual Commercial Developed .
commercial developed
measurement software software
software software
Mean 0.98 0.85 0.95 015" 0.07"
Mean IMT
SD 0.46 0.42 0.41 0.08 0.05
Mean 122 1.13 127 0.16™ 0.09"”
Max IMT
SD 0.90 0.87 0.88 0.07 0.07

(Note: values are shown in units of millimeters)

*Mean IMT (0.15 mm vs. 0.07 mm; p=0.0097); **Max IMT (0.16 mm vs. 0.09 mm; p=0.026)

Table 3. Comparison in oblique section

Developed Commercial
software software
Mean 0.76 0.75
mean SD 0.02 0.05
CV (%) 2.72 6.98

(Note: values are shown in units of millimeters)

F test (p=0.0013)
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Table 4. Comparison of results among skilled technicians
Max Mean Mean (many points)
Technician Technician Technician Technician Technician Technician

A B Error N B Error A B Error
1 4.27 4.19 0.08 247 2.44 0.03 2.50 247 0.03
2 1.86 1.80 0.06 1.57 1.54 0.03 1.47 1.38 0.09
3 1.18 1.13 0.05 0.98 0.96 0.02 0.97 0.93 0.04
4 1.01 0.98 0.03 0.86 0.90 0.04 0.81 0.85 0.04
5 1.28 1.30 0.02 1.00 0.98 0.02 0.82 0.88 0.06
6 1.11 1.15 0.04 0.98 1.03 0.05 0.98 1.00 0.02
7 0.91 0.92 0.01 0.80 0.81 0.01 0.75 0.80 0.05
8 1.04 1.07 0.03 0.88 0.91 0.03 0.82 0.88 0.06
9 1.43 1.47 0.04 1.07 1.07 0.00 0.99 1.02 0.03
10 1.16 1.07 0.09 1.02 0.98 0.04 0.92 0.89 0.03
11 0.96 0.95 0.01 0.92 0.88 0.04 0.87 0.87 0.00
12 1.18 1.11 0.07 1.01 1.01 0.00 0.99 0.99 0.00

(Note: Values are shown in units of millimeters)

Correlation coefficient (max IMT; r=0.998; mean IMT, r=0.998)
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