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Quality control of sector probe with self-produced phantom in
ultrasonography

Tomoya Nakagawa, Kikuo Ikegami, Daizou Saitou, Yuka Satou,
Hitoshi Ono, Takashi Oite, Katsuo Kubono and Daisuke Nagahama

Summary Conducted comparative studies by the use of self-made phantom. We aimed to
examine the self-made phantom whether quality control of sector probe used in the cardiac
ultrasonography is possible or not. The materials of the self-made phantom were commercially
available in general, such as agar, fish sausage and so on. We examined Within-run reproducibility
and between-run reproducibility in comparison between self -made phantom and ready-made
phantom. In addition, With-run reproducibility was compared between new probe and a used after
5 years. Image analysis was made by the use of Image]. Within-run reproducibility of self-
produced phantom was similar to that of ready-made phantom. Between-run reproducibility was as
good as that of the ready-made phantom. In comparison with the new probe, the luminance of the
probe used after 5 years declined significantly. This result indicated that the self-made phantom

could be used for controlling the quality.
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Table 1 Material of self-made phantom

. . Product  Manufacturer /
Material Specification
No. seller
Acrylic box Width 200 x Depth 200 x Height 200 mm,
AB-200 CREW'S,Inc
pentahedron Thickness 3 mm

Powder agar lbag 16 g

Fish sausage

Scotch tape Width 15 mn X Length 9 m
Yarn Length 20 m
Stick

Width 36 x Length 216 x Height 16 mm

thermometer *

Silicone rubber

Thickness 1 X Width 300 x Length 300 mm

sheet

Length 170 mm x Diameter 25 mm

Kawamitsu Bussan

Co.,Ltd

Marudai Food
FE2W57

Co.,Ltd

Nichiban Co.,Ltd

Liberty Corporation

TT-533 TANITA corporation

TOGAWA RUBBER
K-125
Co.,Ltd

* Calibrated using standard calibrated thermometer JCSS, At a temperature of
17° C, an error of + 0.3 ° C, an error of + 1.0 ° C at 65.7 ° C.
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Fig. 1 self-made phantom (Schematic representation

of the model side view)

Fig. 2 self-made phantom (Real image side view)
Skew surface of agar due to reduce artifacts.
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Fig. 3 Comparison between self-made phantom and ready-made phantom on ultrasonic images

A|B

A self-made phantom.

B : ready-made phantom.
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I, &8 Fig. 4 Brightness measurement by Image J
Use Image J to quantify the brightness of an object.
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FELE
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Table 2 Comparison of simultaneous reproducibility between self-made phantom and ready-made

phantom
Self-made phantom (n=30) Ready-made phantom (n=30) p
Mean+SD* (CV**) Mean+SD (CV)
Mean 175.9+9.9 (5.6%) 79.5+4.4 (5.5%) <0.05
Mode 174.8+12.8 (7.3%) 71.2+11.0 (15.4%) 0.11%**
Max 247+2.2  (0.9%) 160.4+7.9 (4.9%) <0.05
Min 102.2+12.3 (12.0%) 23.8+6.9 (29%) <0.05

*SD: standard deviation
**CV: Coefficient of variation

**¥ 1.8 not significant
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Fig. 5 Comparison of day difference reproducibility
A|B
A self-made phantom.

B : ready-made phantom.

Table 3 Comparison of day difference reproducibility between self-made phantom and ready-made

phantom
self-made phantom (n=20) ready-made phantom (n=10)
Mean+SD*  CV**(%) p Mean+SD CV (%) p

Mean 1st 177.3+6.3 3.6 81.8+3.5 4.2
0.51%%* 0.32%**

Mean 2nd 175.9+7.3 4.1 82.3+£2.5 3.0

Mode 1st 175.7+10.5 5.9 67.5+8.3 12.3
0.44%%* 0.58%**

Mode 2nd 176.6+£8.8 4.9 72.4+13.7 26.3

Max 1st 246.8+1.7 0.7 163.8+7.0 4.3
0.053%%* 0.39%**

Max 2nd 246.0+2.8 1.1 164.5+£5.2 3.2

Min 1st 106.3+13.6 12.8 20.1+5.1 25.0
0.99%**

Min 2nd 108.7+8.4 7.8 20.7+5.1 25.0

*SD: standard deviation
**CV: Coefficient of variation

*%% n.s! not significant
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Table 4 Comparison between new probe and probe used after 5 years

New probe(n=30)

Probe used after 5 years (n=30)

Mean+SD*(CV**) Mean+SD(CV) P
Mean 249.1x2.2 (0.9%) 228.0+8.9 (3.9%) <0.05
Mode 253.0+0.4 (0.2%) 231.4+13.5 (5.8%) <0.05
Max 254.7+0.5 (0.2%) 252.6+1.1 (0.4%) <0.05
Min 221+5.7 (3.0%) 187.6+11.7 (6.2%) <0.05

*SD: standard deviation

**CV: Coefficient of variation

Fig. 6 Comparison between new probe and probe used after 5 years

A|B
A new probe

B : after 5 years
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