¥ N ISSN 1226-2854

FASTINES 0188 YAEST BAjel Hoj| 25t o1
- HEEZ U BeS 4o -

— A Study on the Quality of Image of Ultrasound Using
the Tissue-mimicking Phantom (in some hospitals jeju province) —

— HERE—

o3} oPge] Ao Fhe] e ke 7)Fth Fdel ol P YA FAE] HEiMe QA
(Quality Assurance) ZEIWE 7HAT F7122] @2} ojFoixol & Zlolct # =i daie] oa %
3 selsls A WA AR A HYe) 22u) G Fe AuEuR sl

ol2 i3l Q7ke] ANEIIEAR B WS o8] Y BAE 2T wiel T TIE FholH 71
G 9 gk} AlEe] FEESe] ¥ syl HelEA] convex probedt linear probed Z8}e] HlwslGic.
convex probeoiri= 4} 74} HlZ=8t 0.5 dBeA vertical group, cystic masses, high contrast massesolPfi=
e g Bejon] Azl vl 2712 0.7 dBME vertical groupo] FZHEMOIAM, cystic massest
high contrast massesolilE= AR 25 2 Hr}. linear probeoi]e] vertical group 0.5 dB F1H
wo} 2} BT cystic masses9} high contrast massest T 7ol ] 7 Hole RAEe] 1% REHIIoH
Shix Hol= o= A9y 11743} Ytk 0.7 dBAE vertical groupo] 67] oldl7} Hole Zlo] i
o)L cystic massesS} high contrast massesslME FAlelM W] 7] Hole ZEo] 17 EXHUNL e
Hol= 9F= A9% 407 It} ol2A] ARl e Z735kolME linear probed] el o] HAE £
2 oz 7|FE A4 2 EeE]l ZUES A} Aldl & 243U probed] wAZ} B a3iTtal ek

o el xgut nlE 2 Al Jrka SR, o] Ae olw mlFs Ze & Sk =
23} o] Ax|MRE o] AL FWrlsla AgEoln A71H Felel WPt olfold F gle X2
J38e] Hasnt.

78 B9 235k Qs 99

*0| =22 20064 58 29Y F4-E0| 2006 62 8Y =Y F,
A} FAs} (690-708) AF= AFA =BF 15349
AFketeyet wAbs
TEL : 064-741-7627, FAX @ 064-747-3989
E—mail : justine87@hc, ac kr

.63 -



HEAR T TR Vol 29, No. 2, 2006

.M E
29T GAe] A ol e P 7)Wch ¥A
o] gato] FAF LA SAE7] Y- E QA(Quality

Assurance) Z2IHE 7P| F7]HQ Tz} o]Fo]
ol & Ao}, A7|Ho]al GA AR QA AL ]
A Asht gubdel =32 Aris o TR HEEE
ARl AEste] WA BeE = Qi o]#g 2ol X
2 Ao FAF AT et M5e] A FHETho]
ofug}, Au) 1A Abdedt 9 S2iulg Hy, AA
&QA 7o EUad YHAE 2Y 5 AofP,
AubHos 2ot Pulo) QA TIPS Pu] 7l
o ozt 7171477 28T PRl QA WS A
g3lo] 283} Aujo] A5o| Yok fEoE FABLT
YEAE I Zoz ojfojAitt ol B 24
e o) Yelo] She Aule) uste Qs B
ule] RIgkES} kg, UM et Wk % YT 5

¢

B AREYe) AT 52 & 4 WA T,
Ve QA WP A AREYY gajo) HmEY

o] FY((tissue—equivalent)3ty UWHol= HFgt %]
of 7M}el YE(cystic mass), UHA} AT FLRE
(high contrast masses) Zo°] Z&E o] Qo] Q= 7]
o|t}#210 olg AT o7 7}A] Hr} R wheh A
Az Ao B ZE Aol BrE sHA "o
230 A9 455 AA3etar A4 AL dAsH
G517 Y- QA(Quality Assurance) EHgo] Ha
sict,

2

o
flo

T2 YoM o] QA AR Hofshe A Wi o
Qe QA WRS olgsld AA) Helel zgw
gkt el Ee AN BAE &
o w9} 2 71E ol e w2 3 amiAL AlE

Z ] @ 7)7F Bo]=X] convex probe®} linear
probeE Ssto] Hlmslth P A ek W
Al Fstojop Hi= QA =R 4T V&S
Algsh=dl 712 A27F 2 Aol7| fZoltt

.

0. 0y = 3E

20064 2olN] 5UIHA] o 34UT AFE Yo e
4, 39, FWIY 5 192 1Y Y3 2]
g dion Yzt WAL olgstel ST QA
23kg vz

HedollA AMBShE 25T A= MedisonAte) Sonoace
6000, Solidux EX, SA9900, Sonoaceb500, Sonoace
6600, SAG000I-EX, 128BW Prime, GAIA MT9]
Linear probe, Convex probe®} GEA}S] Proseries200,
Logiq book XP, Logiq400, Logiqb, Logiq7, Logiq9 %
Volusion 730pro2 2Z+ AW}E9] Linear®l Convex
probeS FHASHCH

AMEE gANE WE2 Ul CIRSARS] Model 040SS
General Purpose Multi—Tissue Ultrasound Phantom
©F 1/4"9] Black ABS Plastic®eZE 3B Saran-—
based laminate® #ojA A Hujo| A FUstA] 4o
e At godor g Qi ZRRH7E 0.5 4B
0.7dB9} Fefo= ol U We <ol 2Rl
2 A 0,075 mm®] diameterZ wire targeto] ASw
+0.2mm= o QItk 0.7dBY] ok FAAAIL7t A
& ZF 225 Bifst] e A AEe) A=A 3
7vethFig, 1.

NearField " ©
... 00"
Do T et
ia

o O -
o O - 16

High Density:

owtic ) () rises - 8

miel ol 7l& & AAS] S8l TGCAZEARAD

9 Gain @ 7] setting & QA 71ZR)o] 7123t
T e 2N AW & UES QA 7ISR] 2713

o2 718ste 2t 5 A7MA] 0.5dBT} 0.7 dBE 247t
wmsjo] Z4sleict,

o8 &5 F S4sto] v|wF FELS Vertical group
9] target(15)0] B 7] Hol]=%] £43}11 Cystic masses
(@mm, 4mm, 6mm, 8mm)7} B 7} Ho]=X| High
masses(2mm, 4 mm, 6mm, 8mm)7} & 7|

Z243}o] vl wstgckrig, 2-5).

contrast
Hol=A|

.64 -



#92
LE-121M 1

186cm M 08 (2
Gen Tis 8.3
{2D] G56 7 9449

General

FAZ § P30

9.548

. 2, Vertical Group of Linear Probe

1951
LE-121M 4
L]

185cm MI 0.9 [2006-05-08°4
Gen Tis 0.3 ;04:26:27 pm
{2nj GO 7 94488
FAZ | POG

General
[#00} G56 § 94483
Fa2 pen

7
[CaTIME
M

General
[2D] G5B} 6048
FR7 /010D

I N T T T I R R T

I R T T R N

-
-

<

2

3

2

S L e
e o 10

Fg. 4, Vertical Group of Convex Probe

#57
(CaTIMS

2006-05-68 |

:30:08 pm
o Gs0r80de
.. EAeeBine

Ganeral
[2D] G50  804B
Fag{H100

Mg

0.5d8 0.748

Masses of Convex Probe

Fg. 5. Cystic & High

%0‘]!

1 AR 2L 99, HY, S 5 % 4839 probe
£ titog o AHERliM= convex 97Y, linear 37,
Y= convex 57), linear 67), YHAPHIN= convex 7
A, tinear TN, 4els, BEoleta), Wi 5o 9
Tr= convex 27), linear 37§gil &l convex 37H,
linear 37H& ARSI

9. Al 7128 MedisonAle] SA9900 convex probe
27W, linear probe 17ll, Sonoace6600 convex probe 1
7N, linear probe 17§, SonoaceB000 convex probe 67,
linear probe 47l, Sonoace6000 convex probe 17,
linear probe 17§, Sonoace6000 I -EX convex probe 1
7, linear probe 17}, Solidux EX convex probe 17},
linear probe 17§, 128BW Pime convex probe 27,
linear probe 27}, GAIA MT convex probe 27l], linear
probe 17§, Sonoace5500 convex probe 27§, linear
probe 2718 FASUR o] Uk We A, ¥ A
o My Zzte) F2E 2ReTHTable 1),

GEAFS] Proseries200 convex probe 37|, linear
probe 27}, Logiq book XP linear probe 17§,
Logiq400 linear probe 17}, Logiq5 convex probe 17,
linear probe 17, Logiq7 convex probe 27§, linear
probe 27}, Logiq9 convex probe 27}, linear probe 2
78, Volusion 730pro2] convex probe 17|& FutsEHE
Uiol Ui, We 7, ES Aow AR T A2t} o

- 65 -



SEARM & TFE Vol. 29, No. 2, 2006

Table 1. Distributions of the Medison Probes

Table 3, Distributions of Frequency

Instrument Probe Frequency | Frequency | Frequency Frequency Frequency Frequency
(Medison) (low) {generdl) (high} (low) (general) {high)
convex | 2 2 2 2 convex 23 26 25
Sonoace 9900 -
linear | 1 ! 1 1 linear 19 2 19
convex | 1 1 1 1
Sonoace 6600
linear | 1 1 1 1
. 6000 convex | 6 6 6 6
onoace linear | 4 4 4 4 Table 4, Comparisons of Vertical group on Convex Probe
convex | 1 1 1 1 :
Sonoacell : convex probefvertical group)
linear | 1 1 1 ! Number of | Frequency | Frecuency | Freguency
. convex | 1 1 1 1 targets (low) {generdl) (high)
Solidux Ex
linear 1 1 1 1 15 10 10 8
convex | 2 2 2 2 14 4 5 3
Prime
linear 2 2 2 2 13 1 4 2
convex | 2 2 2 2 12 4 1
GAIA
linear | 1 1 1 1 11 2 5 7
convex | 2 2 2 2 10 2 3
Sonoace 5500
linear | 2 2 2 2 9 1 1
convex | 17 17 17 17 8
Total 0.5dB
linear | 13 13 13 13 7
6
5
4 1
o 3
Table 2, Distributions of the GE Probes 5
Instrument Frequency | Frequency | Frequency 1
Probe )
(GB) (low} (general) {high) 0
convex | 0 0 0 0 15
Logiq book
linear | 1 0 1 1 14
convex | 3 0 3 2 13 1
Proseries 200
linear | 2 1 2 1 12
convex | 0 0 0 0 11 1 5 2
Proseries 400
linear | 1 0 1 0 10 11 9 7
convex | 1 1 1 1 9 5 3 5
Proseries 5
linear | 1 1 1 0 8 3 3 4
0.7dB
convex | 2 2 2 2 7 1 3
Proseries 7
linear | 2 2 2 2 6 4
convex | 2 2 2 2 5 1
Proseries 9
linear | 2 2 2 2 4 1 2
convex | 1 1 1 1 3 1 1
730 Volusion
linear | O 0 0 0 2 1
convex | 9 6 9 8 1
Total
linear | 9 6 9 6 0
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Teble 6, Comparisons of Cystic masses on Convex
Probe
convex probe{cystic masses)
Diameters | Frequency | Frequency | Frequency
(rom) (low) (general) (nigh)
2468 20 22 19
246 3 3 6
0.5dB 24 1 0
2
0
2468 16 12
246 2 3
0.7dB 2 4 3 5
2
0 2 6 5
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Table 7, Comparisons of Cystic masses on Linear Probe

linear probe(cystic masses)
Diameters | Frequency | Frequency | Frequency
{mm) {low) {general) (high)
2468 7 4 2
246 5 7 6
0.5dB 24 6 8 7
2
0 1 2 4
2468 3 3 2
246 4 2 2
0.7dB 24 4 6 6
2
0 8 22 9

Table 8, Comparisons of High Contrast Masses on

Table 9, Comparisons of High Contrast Masses on Linear

Probe
linear probethigh contrast masses)
Diameters | Frequency | Frequency | Frequency
(mm) (low) (general) {high)
2468 8 3 4
246 6 10 6
0.5dB 2 4 5 7 7
2
0 2 2
2468 3 2 2
246 3 2 3
0.7dB 24 5 8 4
2
0 8 10 9
V.8 E
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Convex Probe
convex probefthigh contrast masses)
Diameters | Frequency | Frequency | Frequency
(mm) (low) (general) (high)
2468 22 25 23
246 1 1 2
0.5dB 24
2
0
2468 22 17 17
246 4 5
0.7dB 2 4
2
0 1 5 3
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+ Abstract

A Study on the Quality of Image of Ultrasound Using

the Tissue-mimicking Phantom

- in some hospitals jeju province

Jeong-Hwa Yang - Kyung-Sung Lee

Department of Radiotechnology, Cheju Halla College

In diagnostic ultrasound, the quality of image affect to diagnose, To maintain suboptimal imaging
uniformly, Quality Assurance of Ultrasound equipment should take periodically. This is article about
examination the quality of image in diagnostic ultrasound to understand conditions of probes in hospitals,
There is comparative study of convex and linear probes on ultrasound using tissue-mimicking phantom
included simulated cysts, echogenic structures, The ultrasonic attenuation coefficient versus frequency of
0.5dB is representative of nomal liver and 0.7 dB is representative of fatty liver condition in ultrasound
phantom, There are results of convex probe, 0.5dB, vertical group, cystic masses, high contrast masses
are mostly shown but 0.7 dB, mid level in vertical group, cystic masses and high contrast masses are

nearly visible,

In linear probe, 0.5 dB, mid level in vertical group, two or four of them are shown in cystic masses
and high contrast masses but there are not visible in 11 of cases. 0.7dB, there are mostly appear
under 6 in vertical group, two or four of them show in cystic masses and high contrast masses and

there are not shown in 40 of cases, besides,

Linear probes in fatty liver condition of ultrasound instrument are not good in the quality of image
practically. So there needs to be replace and fix of probes, Actually management of ultrasound probes
is inadequate in hospitals, So if there are program of evaluation to check probes periodically in
hospitals from establishment of the ultrasound equipment, there will get better image and have a

suitable condition of instruments further more,

Key Words : Ultrasound, QA, Phantom
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