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    Mean 

thickness 

ΔMean (LOA 95%) CV% 

Artey   N Intraobserver  Interobserver Test-retest Intra Inter TRT 

Carotid 

25 MHz 

LD 20 5.601 0.010 (-0.036, 0.056) 0.024 (-0.181, 0.228) 0.082 (-0.864, 0.700) 0.4 1.9 7.2 

IMT 20 0.373 -0.006 (-0.072, 0.061) -0.049 (-0.164, 0.067) -0.008 (-0.108, 0.092) 9.2 14.8 13.6 

Femoral 

25 MHz 

LD 20 7.751 -0.018 (-0425, 0.388 ) 0.149 (-0.497, 0.795) -0.255 (-1.588, 1.077) 2.7 4.3 8.9 

IMT 20 0.325 0.009 (-0.069, 0.087) 0.019 (-0.065, 0.103) 0.001 (-0.113, 0.116) 12.3 13.5 18.0  

IMAT 20 0.564 0.020 (-0.090, 0.130) -0.027 (-0.172, 0.119) -0.023 (-0.212, 0.165) 10.0 12.9 16.7 

AT 20 0.239 0.010 (-0.083, 0.103) -0.045 (-0.204, 0.113) -0.025 (-0.140, 0.091) 19.9 31.0 23.4 

Brachial, 

Radial, Tibial 

35-55MHz 

LD 56 2.505 -0.008 (-0.087, 0.070) 0.010 (-0.198, 0.218) -0.040 (-0.536, 0.455) 1.6 4.2 10.2 

IMT 59 0.182 0.007 (-0.021, 0.036) 0.003 (-0.036, 0.043) 0.002 (-0.055, 0.060) 8.0 11.2 16.0 

IMAT 58 0.291 0.003 (-0.036, 0.042) 0.002 (-0.056, 0.059) 0.000 (-0.088, 0.088) 6.8 10.2 15.3 

AT 60 0.108 -0.001 (-0.047, 0.045) -0.003 (-0.051, 0.045) -0.002 (-0.068, 0.063) 21.7 22.3 30.3 

BACKGROUND 
Non-invasive very-high resolution vascular 
ultrasound (VHRU, 25-55 MHz) has recently 
been developed.  VHRU is able to visualize the 
different layers of the vascular wall seen as a 
three-line pattern.  The resolution ranges from 
35.7 µm/pixel for 25MHz to 15.6µm/pixel for 
55 MHz transducers. Images are currently 
analyzed with manual electronic calipers. The 
aim was to evaluate the use of semi-automatic 
border detection software (AMS; Artery 
Measurement System) in the analysis of 
arterial layer thickness in images obtained 
with VHRU. 

Figure: Ultrasound image with 
detections-lines from AMS and a 
schematic image of the three-line 
pattern detected with vascular VHRU 
on muscular arteries. LD = lumen 
dimension, IMT = intima-media 
thickness, IMAT = intima-media-
adventitia thickness, AT = adventitia 
thickness, IEL = internal elastic 
lamina, EEL = external elastic lamina, 
EVWB = extravascular wall border. 

Table: Results for AMS with different 
transducer frequencies, arterial sites, 
dimensions and agreements. LD, 
lumen dimension; IMT, intima-media 
thickness; IMAT, intima-media-
adventitia thickness; AT, adventitia 
thickness; CV, coefficient of variation; 
∆Mean, mean difference; LOA 95%, 
95% limits of agreement.  
 
 

METHODS 
100 images from central elastic (common 
carotid) and peripheral muscular (brachial, 
radial, femoral, tibial) arteries were obtained 
on two separate occasions from 10 healthy 
subjects of different sizes and ages including 
both adults and children. AMS was used to 
measure lumen dimension (LD) and intima-
media thickness (IMT) for all arteries and 
intima-media-adventitia thickness (IMAT) 
for muscular arteries. Adventitia thickness 
(AT) was calculated as the difference 
between IMT and IMAT. The intra-, inter-, 
and test-retest variability were assessed for 
the different measurements. 

RESULTS 
The precision for AMS for different 
arterial dimensions, with different 
frequencies and type of agreement are 
displayed in the table. The coefficients of 
variation (CV) increased for 
interobserver and test-retest as 
appropriate from 0.4-7.2 % for carotid 
LD. An increase in CV was also observed 
with decreasing dimension with CV’s 
0.4-10.2 % for LD (dimensions 2.5-7.5 
mm) and CVs 19.9-31.0 % for AT 
(dimensions 0.24-0.11 mm). Arterial 
type was not associated with precision, 
although measurements of femoral 
dimensions tended to have higher CVs 
due to the lower quality of the images. 
Transducer frequency was not noticeably 
associated with precision. 
 

CONCLUSION 
The quantification of arterial LD and 
wall layer thickness from images 
obtained with transcutaneous VHRU is 
reliable using semi-automatic border 
detection software. 

   


