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Development of an AutoIMT Measurement Function for Atherosclerosis Screening
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Abstract

Carotid intima-media thickness (IMT) measured through
ultrasonography is a surrogate marker of atherosclerosis,
making it a useful screening tool for subclinical atherosclero-
sis at clinical sites. In order to make IMT measurement easier,
faster, and more reliable, we developed an automated IMT
measurement function we refer to as AutoIMT measurement
and implemented it in the SONIMAGE HS1, Konica Minolta’s
ultrasound imager.

AutolMT measurement automatically defines a measure-
ment region based on the location of a carotid artery.
AutolMT measurement detects the lumen-intima and me-
dia-adventitia borders from a B-mode image of the carotid
artery, and it calculates the maximum, minimum, and mean
values of IMT in the measurement region.

We evaluated AutolMT measurement’s feasibility by com-
paring its results with those of a conventional manual mea-
surement performed on 21 healthy volunteers by skilled
clinical laboratory technologists. The AtuolMT measure-
ments correlated highly with those of the conventional man-
ual measurements, and AutoIMT measurement completed
its measurements in just a quarter of the time taken by con-
ventional measurement. We have found that AutoIMT mea-
surement offers easier, quicker, and more reliable results,
making it a boon to atherosclerosis screening.
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Fig. 1 Typical ultrasound B-mode image of a carotid artery and IMT.
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Fig. 2 AutolMT measurement operation in the SONIMAGE HS1.

Step 1: After using a probe to scan a carotid artery, press the
FREEZE button to select the image to be measured from
the images generated.

Step 2: Press the measurement button to enter the measurement
mode.

Step 3:To start AutoIMT measurement, press the AutolMT-Near
button to measure the near wall or the AutolMT-Far but-
ton to measure the far wall.

Measurement region

Setting the longitudinal
measurement region

Detectlng
an artery’s position

-

Detecting the LI and
MA borders
MA border

Calculating maximum,
minimum and mean IMTs

Fig. 3 IMT measurement via AutolMT.
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Fig. 4 Detecting a carotid artery’s position.
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Evaluating similarities of luminance gradients in a detection

window of predetermined size and a Konica Minolta devised
vascular wall pattern in the IMT region.

 High = two edges visible in the window
» No edge position dependency

Relationship between evaluation
value and luminance pattern
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Fig. 5 Detecting LI and MA borders.
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Fig.6 Correlation of manual measurements and those of AutolMT mea-
surement. (A) far wall IMT and (B) near wall IMT.
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