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ABSTRACT

To analyze the image quality and disinfection effectiveness of alcohol gel application in ultrasound scans, we
varied the application of alcohol gels with different alcohol content from ultrasound gels. The image quality
analysis compared the Dead zone, axial and lateral resolution, sensitivity, and gray scale changes using the
ATS-539 phantom, while the disinfection effectiveness analysis was performed by swabbing the three cover faces
of convex probe used in clinical practice, collecting specimens and enrichment culture them for 24 hours before
identification with Gram stain. image quality analysis showed that all items, regardless of the alcohol content,
produced images that were not different from the ultrasonic gel application images, and pathogens such as
staphylococcus aureus, streptococcus, and enterococcus were detected on all probes, and all were extinction by the
application of alcohol gel. The application of alcohol gel during ultrasound examination was meaningful in terms
of image quality maintenance and disinfection effect, and if the results of this study are further studied and
commercialized, the application of alcohol gel as an alternative to ultrasound gel will be very useful in clinical
examinations because it can consider not only image quality but also infection prevention.
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Table 3. Measure axial, lateral resolution and number of

Table 1. Measure the number of targets(monofilaments) targets by gel type

. E Distance between targets (mm
in the dead zone by gel type (unit: number) Gel type  resolution gets (mm) NOT
Counts 1 2 3 4 5
Ist 2nd 3rd 4th 5th 6th 7th Sth Sth 10th Av
Gel typ dtsound __ @ial 061 155 262 379 472
“ltr;‘;““d 9 9 9 9 9 9 9 9 9 9 9 gel lateral 057 176 2.54 3.61 4.84
o s 9 9 9 9 9 9 9 0 . 1 6hzof] 1 adal 059 169 268 365 463
alcohol gel alcohol gel  jateral  0.54 1.55 2.61 3.73 4.69
alco7l?o‘)f)gel 9 9 9 9 9 9 9 9 9 9 9 70% adal 051 147 263 380 473
" alcohol gel  yeral 064 162 267 3.68 481
alcohol gel © 9 9 9 9 9 9 9 9 9 0% axial 058 156 271 371 467

11

alcohol gel  yeral 052 171 266 373 479

*NOT: Number of observation targets

*Av: Average

Table 2. Measuring pixel values of targets(monofilaments)
in the dead zone by gel type (unit: pixel value)
Target 1 2 3 4 5 6 7 8 9

ultrasound 170.2 160.0 155.1 164.3 165.4 163.3 160.7 157.7 164.9
gel +39 +52 +38 +43 £58 £2.7 £3.1 +4.6 +33

62% 174.5 160.1 153.7 163.4 165.5 163.7 164+ 155.7 152.2
alcohol gel +2.8 +1.8 +52 +4.1 +£2.8 +58 45 +£56 £2.8

70% 171.2 162.8 156.4 162.8 159.5 160.8 162.2 150.7 153.2
alcohol gel +2.3 +2.9 +55 +62 +4.5 +42 +2.5 +£29 +£5.1

Distance meamre between targetsim)

1 2 3 4 5

80% 172.1 164.5 157.2 157.5 162.6 165.4 162.8 151.7 150.6 TR Sl i
alcohol gel +£3.1 +3.3 +4.7 +3.6 +2.8 +6.3 £3.1 +£2.5 +4.1 woe Usoundgel  —+=02% soohel gal  =o=70 slochel gol == 008 sloohel gl
p-value  0.078 0.067 0.102 0.091 0.101 0.065 0.074 0.083 0.107 Fig. 8. Axial resolution analysis graphs by gel type.
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o] AL TE I % ps = O 3] A
o] A 2E F Aol pixel valuets Z3F Ao Gray scale targets
= T G 1 t
A S5AE e Zolrt gl Ao®E A e pe 2 3 4 5 6  p-value
A THp>0.05) ultrasound 1261 1052 954 8L1 725 609 (40
gel +6.4 £51 £59 3.1 +4.1 *1.8 ’
Table 4. Measuring the number of sensitive targets by 62% 1212 101.9 927 775 789  61.7 0
gel type (unit: number) alcohol gel +£52 +£3.6 +4.7 +42 +38 2.1
Counts 70% 122.8 100.1 93.1 794 751 68.3
Gel type Ist 2nd 3rd 4th Sth 6th 7th 8th 9th 10th Av alcohol gel 464 =41 6.1 3.5 428 +3.4 0.001
”“rase‘}““d 8 8 8 8 8 8 8 8 8 8 8 80% 1213 1033 939 789 748 671 (.0
6*‘520/ alcohol gel +£5.8 439 42 +51 24 24 O
0
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gel type (unit: pixel value) |
Target 1 2 3 4 5 6 7 8 : o
ultrasound 0.17 2.59 3.74 548 10.77 415 54.6 459 . ..
gel  0.01 037 +0.84 +1.02 +£5.81 +15.7 +7.51 +5.14 Fig. 12. Gray scale analysis image.
62% 0.18 238 4.01 522 1052 394 56.1 422
alcohol gel £0.01 +0.41 +0.39 +0.89 +3.57 +10.8 +4.81 +6.5
70% 0.19 247 3.67 5.18 1089 409 529 439
alcohol gel +0.01 +0.25 +0.51 +0.44 +4.51 +8.41 +5.36 +5.16 2 _{\_% ijl' _E_A_:]
80% 0.15 2.69 349 537 1055 43.1 544 451
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Table 7. Pathogen count detected on the probe and
extinction rate when applying 70% alcohol gel
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