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Usefulness of Twinkling Artifacts in Color Doppler Ultrasonography
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Abstract

The aim of the study was to investigate the diagnostic value of the color Doppler twinkling
artifact in disease of urinary system. The intensity of twinkling artifact(TA) with color Doppler
was classified into 3 levels, 0(non—-TA) to 3(distinct TA). In the in vitro study, acorn jelly with
various materials on top was examined using color Doppler at B-mode sonography in a water
bath for TA. 31 patients with diagnosis of urinary calculi(renal stones 16, urinary stones 15)
based on B-mode sonography were studied in vivo for TA. The materials with rough surfaces
such as salt, screw and cubics at B-mode sonography with color Doppler contributed to causing
TA. At B-mode sonography without color Doppler 37% of renal stones and 60% of ureter stones
were detected. but at B-mode sonography with color Doppler TA was demonstrated for all cases.
Superficial roughness of materials affected occurrence of TA at B-mode sonography with color
Doppler. Therefore, TA at B-mode sonography without color Doppler could play a role in
confident diagnosis of the disease of urinary system.
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Materials of TA occurrence 1:
Sandstone, 2: Salt, 3: Pebble, 4:
Screw, 5: Cubic, 6: Glass shard,
7: Glass bead, 8: Basalt, 9:
Granite.

Figure 1.

Figure 2. Water tank. We put an acorn jelly
at the middle part of tank and put
some materials(arrow) on it.

Figure 3. Water tank of In vitro. Posterior

acoustic shadowing(arrow) and
twinkling artifact(arrow) for stone.
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Figure 4. Ureternal stone. One small echogenic
ureteral stone(arrow) within a dilatated
ureter. A. Image with 3.5 MHz
transducer. B. Image with 7.5 MHz
transducer.

Figure 5. Comparison of twinkling artifact. A. No

evidenced twinkling artifact of
conventional ultrasonographic equipment.
B. Weak twinkling artifact of latest
ultrasonographic equipment.
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Figure 6.

Renal stone. A. Transabdominal
ultrasound shows one small
echogenic stone with weak
posterior acoustic shadow(arrow)
within a dilated calyx. B. Color
Doppler ultrasound shows
twinkling artifact immediately
behind an echogenic stone.

Figure 7.

Ureteral stone in ureterovesical

junction. A, Transabdominal
ultrasound shows an weak
echogenic stone(arrow) without
posterior acoustic shadow. B.
Color Doppler ultrasound shows

twinkling artifact behind an
echogenic stone.
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Table 1. Twinkling artifact occurrence level according
to ultrasonographic equipment

Materials Conventional Latest

w

Sandstone
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Glass shard
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Basalt
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Table 2. Paired—Samples statistical data between latest and conventional ultrasonographic equipment

ek Mean N ) t Sig.(2-tailed)
equipment
Latest 2.33 9 0.86603
Conventional 155 9 0.88192 2.800 0.023

Table 3. Urolithiasis detection rate in B—-mode of the latest ultrasonographic equipment

Stone detection in B-mode Rerz;ljté))nes Ureteral stones (N=15)
Visible 6(37%) 9(60%)
Non visible 10(63%) 6(40%)

Table 4. Twinkling artifact occurrence level of urolithiasis detected with the latest ultrasonographic equipment

Location of stones Level 1 Level 2 Level 3
Renal stones(N=16) 4(25%) 5(31%) 7(44%)
Ureteral stones(N=15) 2(13%) 3(20%) 10(67%)
Total 6 8 17
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