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The Artery Tree
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Ultrasound carotid artery examination

1. Introduction
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Ultrasound artery analyzing

1. Introduction
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Mapping of echo image to anatomic structure of artery
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Near wall
Vein wall
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Theoretical maximum of
resolution

The wavelength of the ultrasonic pulse is given by:

Where c is the speed of sound in biological tissue and f
is the transducer frequency. The pulse length is
approximatively:

where n is the number of cycles that are used to produce
the ultrasonic pulse.

c fλ=

lp n= ×λ
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Theoretical maximum of
resolution

  The minimum thickness of a resoluble structure
is:

  Combining these equations yields:

In a typical case with n=3, c=1.5x103 m.s-1 and
f=7Mhz, say, one finds that: d=0.3 mm

d lp 2=

n cd
2 f

×=
×
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Example of detection result —  Common carotid artery

3. Result
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Example of detection result —  Carotid artery bulb

3. Result
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Example of detection result —  Common femoral artery

3. Result
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3. Result

Evaluation in clinical application environment 

• Subjects: New, n = 50.

• Images: 9 images from each subject.

• Operators: Three operators with different experiences,

(3 CCA, 3 Bulb, 3 CFA)

• Method: Manual vs. Automated.

Independent evaluation.

(The evaluation result has been published in Stroke, Vol.28 1997 Nov.)
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3. Result
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3. Result
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Variability between two experienced readers

(a) Manual system (b) Automated system

3. Result
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No correction

Minor correction

Correction

Common carotid artery Common artery bulb Common femoral artery

Correction needed

83%

12%
5%

42%46%

12%
13%

54%
33%

3. Result
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Complete
analysis

Pure
analysis

Manual system Automated system

Time needed for analyzing images from one patient ( 9 images )

3. Result
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Conclusion

The automated artery measurement method
can replace the previous manual method

with

reduced inter- and intra-observer variability
and fast process speed.

4. Conclusion



19


