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- Performance Testing of Medical US Equipment Using US Phantom(ATS-539)
(Focusing on Daegu Region) -
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Fig, 4 Horizontal accuracy measurement

(4) &=93F/= A= (Axial/lateral resolution)

(Fig. 5)
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Fig. 5 Axial and lateral resolution

o (Focal zone) (Fig. 6)
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(6) M7 =(Sensitivity) (Fig. 7)
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P, BEAY 5O REAP NE ° BLRS A
Astint. 2w WA 6 I AR F4QY,
7155 :

B 11x} Mann—Whiney testS &85}ttt M| ARES
o mE 2Subly Ao Tk BAS 95k t—test
o

2 AABKEON, §O5E 0,058 IFOR S92 4

S

1. 228 =SItEdIe «etd §4

S ARgehs tiAlY QmrlaER

2l fetwAlSAl 3t 8.6%, thehd st 14.3%, ¥

6t 17.1%, 219 otf 25.7%, HEANAE 12t) 34.7%
A

£ HeR 23ublY SAS shlen, AxAe F

’

35t 22| 5 57iAFY] 10%F YAE 23T
£ te= sielct

25| ] AMgAeE Wt 4.49+2 430|149
~5dnlte] 9t 25 7%= 7P Wk, 1duojwk et
17.4%, 39~4Auut 5t 14.3%, 1d~2d0|uk}l 519 ~6

ulgh, 6 d~7dwm|gto] 3o 8.6%% 1L, 2W~3Wdu|ukat
TA~sdnlgt 2t 57%, 8¥~0uulekt odelye] 1t
2.9%%tHTable 1).

Table 1 General characteristics of medical US Equipments
(n= 35)

Variable n(%)
institutions
College US Lab 3(8.6)
University Hospital 5(14.3)
Hospital 6(17.1)
Clinic 9(25.7)
Screening Center 12(34.3)
Manufacturer
A 4(11.4)
B 5(14.3)
C 4(11.4)
20(57.1)
E 2(5.7)

Equipment model

a 2(5.7)

b 5(14.3)

c 2(5.7)

d 7(20.0)

e 4(11.4)

f 3(8.6)

g 5(14.3)

h 3(8.6)

i 2(5.7)

j 2(5.7)
Used Equipment Years* 4.4912 43

lyear less than 6(17.1)

1 ~ 2year less than 3(8.6)

2 ~ 3year less than 2(5.7)

3 ~ 4year less than 5(14.3)

4 ~ Syear less than 9(25.7)

5 ~ Gyear less than 3(8.6)

6 ~ 7year less than 3(8.6)

7 ~ 8year less than 2(5.7)

8 ~ Oyear less than 1(2.9)

9 ~ 10year less than 1(2.9)
*Classification: mean®SD
2. ZSIHHE =& Hut

5P o] 24 g 3 wpHo g tiHrx]Y] owr|e]
ol 2STPPUIT chgo PR 2o Rt 2tk
ZoubiE o] FA7IES 2 SHYAE S =7krR]

Wi ekl s ol sle] Wl ol he
674 Bl B89, SAAYNDAESD, +BAE=

HEA, BPWE IE, U, SR 9 FANSS
Agstel AT BAToR YRSl % s5d) & @

AL 31T 88.6%°]1, EEHA-L 4t)] 11. 4% TtHTable 2).

]

Table 2 Z==ulE =3 20t

Variable mean+SD
Measurement items
1, Deaq Zone 8 0440, 24
2. Vertical accuracy measurement 10.06+0.17
3. Horizontal accuracy measurement ) -
4, Axial/lateral resolution 8.2940.15
5. Focal zone 10.80%0.68
’ e 86.2017.34
6. Sensitivity ;
7. Functional resolution
8 mm size 7
6 mm size 7
4mm size 11.69%+2.88
3 mm size 8.94%1.86
2 mm size 3.71+1.13
8. Gray scale & dynamic range 5.9440.24
Pass state (6 kinds items)
Pass group* 31(88.6)
Fail group* 4(11.4)

*Classification : n(%)
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1) E-89Y(Dead zone)

287 ) 350 & gl HAo] o) Hel
of Mol 33t} 04,847} Yolm, BYAZE 87 ¥
o] Hol= o2tf 5. 7% tHTable 3).

Table 3 Number of US equipments on Detection of
Dead Zone Targets

N f
umber o 8 765 43 2 1 Toa
dead zone targets
Number of

) 33 2 0 0 0 0 0 0 0 35
US equipments
% 943 57 0 0 0 0 0 O 0O 100

2) FRAABAHEAYEA(Vertical accuracy measure—
ment)
GAAR RS 2eu A 5T wE oue}
1294 EAA7E 92 1040.5 cm(9,5~10.5 cm)
ofthol] glo} FAoltKTable 4).

Table 4 Number of US equipment on Vertical accuracy
measurement

[ Mumber of
N

US equipments (Number / %)

N
§
N
\
\
\
.
.
.

97 975 98 984 93 89 9% 101 10

o
=
w

Vertical accurary measurement (cm)

3) $HATA&EAA=%(Horizontal accuracy meas—

TRAYGELSES 2o ] 35T R 1A
A suA wRe) Fgelnel Aeh oxEel 8406
cm(7.4~8.6 cm) oJUjol o] gA o tHTable 5).

Table 5 Number of US equipment on Horizontal accuracy
measurement

20
18
16
14
12

[ Humber of
N (%)

US equipments (Number / %)
o

81 817818 82 821 8248263834 84 846 85 846 85 852854856

Hotizontal accuracy measurement (cm)

4) =4lsF/= AT (Axial/lateral resolution)

=& 1174] 41401 T SLEE 0] 32
Fo)al, 342 97l F+&25= 2t 5.7%,
87l FEEE= 1 2.9%°]tHTable 6),

Table 6 Number of US equipments on Axial/lateral reso-
lution

Number of
Axial/lateral 11109 8 7 6 5 4 3 2 1 Tota
resolution targets

Number of
US equipments

% 914 0 5729 0 0 0 0 0 O O 100

32 02 1 000000 0 35

=A% Y(Focal zone)
3

TP 2008 HARAZIET S AAE M 2
ek e A A A 7IAE 2SvbiEe] 54 &
H

= 9 oA 87FR] B F 7|0 AAISHA] ¢kot
ZHaArgtolt, 33| 35to] 2882 72.5~98%%)
THTable 7).

Table 7 Number of US equipments on Focal zone Rate
Focal zone 70~ 75~ 80~ 85~ 90~ 95~

Rete 74 79 84 89 94 100 09
Number. of 6 10 3 b ) 35
US equipments

% 57 17.1 286 86 343 57 100
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6) W= (Sensitivity)

QoA 2l ] 35t B Zlo] 16 emE 57
gto] 8mm =719] YFFEo] TR HolA o]
ItHTable 8).

Table 8 Number of US equipments on Detection of
Sensitivity Targets

Number of

5 4 3 2 1 Totd
Sensitivity targets

Number of

) 0 0 0 0 0 0
US equipments 3 3

% 100 0O 0 0 0 0 0 100

7) 71%5% sjA%=(Functional resolution)

7154 =N PEYFRE 8mm, 6 mmolA &
u} A 35t 2% zlo] 16cmE TAZIA] HYch F2
= 4mmofA X 167458 4 77, F2E 3 mmollA]
o 127058 24 5707HA] BYlom, f2E 2 mmofA
2t 671FE 4 27W7HA] Hol= Ao=m HIIEA
(Table 9).

8) Bz} =AW (Gray scale & dynamic range)

sjazol FAME 6he] FEEB F 47 ool 1
ofof sl=g] 67) Mol o] 33th 94.3%, 57 Mol
Zo] 2t 5.7%% R @A olltk(Table 10).

Table 10 Number of US equipments on Detection of Gray
scale Targets

Number of
Gray scale targets

Number of
US equipments

Whiney test® Sl 7152 b Smm, 6mmi
B gAsteiA A, g dst 71 sidE
dmm7} EAHCR folsiA dAy B3AErte] ¥
9] zFo)7} QJItHTable 11).

Table 9 Number of US equipments on Detection of Sensitivity Targets

Number of Functional

) 6 15 14 18 12 M
resolution targets

10 9 8 7 6 5 4 3 2 Tota

8 mm :Number of
US equipments

%

6 mm :Number of
US equipments

%

4 mm :Number of

US equipments
% 11.4 0 229 17.1 0 14.3
3 mm :Number of 5 g
US equipments
% 57 229

2 mm :Number of
US equipments

%

35 35

100 100

35 35

100 100

3 2 3 4 35
86 57 86 114 100
10 5 5 1 2 35

57 286 143 143 29 57 100

114 0 543 17.1 171 100
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Table 11 p-value in Mann-Whiney test about Measuring
ltems of US phantom

Functional Functional Functional

Focal zone ; : )
resolution resolution resolution

Rate
4mm 3mm 2mm
P 0.037 0.032 0.783 0.635
4. ZH| A=A (1 =STHHE &AW 248
g

4. 3Ld, 311‘41 88_6%i t—testgﬂr EAHog §o)5}
A Ztol7} HeK(Table 12),

Table 12 Analysis of the pass of the use of US phantom
Years of Equipment

Number of
US equipments(%)

Mean SD t P

4(11.4) 7.25 2,500
2,617 0.013

Fail group

Pass group 31(88.6) 413 2217

Iv. 11 &

CT, MRI,
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Performance Testing of Medical US Equipment Using US Phantom(ATS-539)
(Focusing on Daegu Region)

Do-Hyung Kim - Deok-Moon Kwon"

Daegu Branch, Korea Association of Health Promotion
? Radiology, Daegu Health College

This study is to provide accurate information as medical imaging equipment to check for the presence

of body disease US equipment, We investigated the status of medical US equipment performance in
Daegu and criteria US phantom (ATS-539) for US equipment performance measurements,

The results in this study, 1. US phantom measurement results: The test passed rate were 88.6% and the
failed rate were 11.4%,. 2. The difference between the group of mean and the pass/failed groups were
statistically significant. Focal zone and 4 mm functional resolution in the two items that are not present
the passing standard. 3. The difference was statistically significant number of years and used equipment

and pass the failed equipment (4.13 vs 7.25 years),

We investigated the performance status of US equipment used in the clinical area in Daegu. The basis
for the two items are not present this proposed passing standard. Equipment performance was associated

with the number of years of using US equipment. It is necessary to maintain the best performance of the

equipment phantom measurements for performance testing of US equipment.

Key Words : US equipment, phantom (ATS-539), performance
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