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- Evaluation of Image Quality According to Presence or Absence of Upper limbs
in Scan Field of View During CT Examinations (Including LUNG MAN) -
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25 oFHE WS BF 25, 1 ™M ol=rt STIRHIEH31.2, 9.4%). EgE 3R] YA F- B
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3cm, 7em WOIRS w5, 25.12% 7HAskdar, A 5.6, 15.35% Ak
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£ AR 3 AAE e B < ole SRS A s AR AlsEh

3a BOl: dsAzrdisidedd, Cr &, 59, =0z, A5

M = ok 1E ols) OT e ARl 1, PAMLE B

oA 9lo1A] CT 747} T Z7}ekar gk, gt Bj5

AALSZ2 % (computed tomography: CT)-2 1970 CTYA2 Halxjsh= Fjof uhe} @4e] djx=& 245}t

A olel Sat A5t AR lstel el gge] Al MBI 47h qloiA st W, BARel]

U185 Al WA ASHoR WRslm ol 0T = YaelEen AAlslel el 1e A 4 Utk
ool palso] S<aly] uhiol chaket hkiolel & (12l

|53, HAbel| w2 TEHoe] A& o HHEI Q) t57%7]CT(multi—detector CT; MDCT) 0.2 3]
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Yol A Fe) BE 0TS HARS 814 19(d, 268h3} F
E H=E(LUNG MAN, KYOTO KAGAKU CO, LTD,)& o]&
tol Asiginh, AddAs AEAeF5e 128-44d
MDCT (Somatom DenfinitionAS+, Siemens, Germany)?
A& olgalort. FIAIT/d-S SAFIRE(Sinogram Affirmed
Iterative Reconstruction, Siemens, Germany)E 2-83}
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Al EUEE 202 A7 o] QAo thgt FHCT FAdellA
Al 4 Zraw Hof ZHk(fat; 7,49 cmf), ol7jw 9jo] L&
(muscle; 14,6 c), A 48 ZHa]w(rib; 2,69 cn)of #HFHS
Agetar 5 e CTY ol Al 497 554 Afe] fiA]st
& Z&(muscle; 4,59 cm), HAZ ZZ(lung; 0,35 cm)oj
i Y& AAste] H3(noise), CT 7k, 4l% off R34
(singnal to noise ratio; SNR), thZ %= o] Z-2H|(contrast
to noise ratio ; CNR)S =743} tHFig. 2], [Fig. 3]

Fig. 1 Photograph of the exterior shell of the thoracic phantom(left), the vasculature insert(middle) and the upper limb

model(right)
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Fig. 2 Experimental methods of the phantom; (a) Phantom position with arms raised; (b) the arm is attached to the torso;
(c) off the torso (8 cm), (d) off the torso (7 cm)

Fig, 3 Region of interest (RIO) For CT value measurement in human subject and phantom images; (a) The position of the
arm raised (a) and lowered (b) on the human subject, Each position of the arm at the phantom; raised state, attached
to the torso, 3 cm away from the torso, 7 cm away from the torso.
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Table 1 Noise of Patient(A) and phantom(B)

Noise Up Down
Patient Fat 12.04 13.0
A Rib 100.20 148.0
Muscle 7.70 9.8
Noise Up 0 cm 3 cm 7 cm
Phantom
® Muscle 9.22 12.10 11.49 9.06
Lung 89.15 97.52 92.08 82.54

Table 2 CT number of Patient(A) and phantom(B)

CT number Up Down
Patient Fat -95.3 -100.3
A Rib 296.4 294.8
Muscle 56.5 457
CT number Up 0 cm 3 cam 7 cm
Phantom
® Muscle 0.70 -0.25 -3.98 2.73
Lung -904.33 -914.83 -906.94 -886.04

WG W eoj2rt sk RS gl 4 )i
:Ltvﬁr # AR 2ZoA] mo|RE A7} FHO} 2olg)
20 cm)E 7|&C 2 3cm, 7cnm olHLS o

8l 9* 5%, 25.12%, 12|30 54 ol| 5.6%, 15.36% 745}

Atk (Table 1).
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2. CT number 21} 4

AA e} B TS S wf B 2 e
AGAFofl Al CT number”Z} A8} A2WE 2 AW -
5.24%, -5-19.1%, 7PH]HH1 0.54%% 7rA3kct e A
7 GAro A= 7HEa 141
number 3= =
oA Zzk oF 992.9%, —1.16% sFaL, ZAE=Z] W A W
Bol A7l R Holdhs Y
number”} Z7}5k= AL olgk 4= Qi)
Zl ZZ]o| A CT number= A&7} FHo} o9l A0
mE 7]EoF 3em 7em WolHL wf zHzb oF 36.3%
—143.7% “1¥) 31 -862.5%, —3.15% Z7}3}%th(Table 2).

3. SNR(signal to noise ratio)Z21} 24
3

QA tjAre] A e g3 A7HE GAF9] SNR Fho]
S So|u AWPS o) B gasigich AW -4.7%, &
S 36,2%, ZH|wW7} 32 8% 7FAsTE e A7HA

of
A Mol A7k Bolglts 9ol 253t 747 221

140 -
47.8% 1
120
100 —e—Fat
20
—=—Rib
50
a0 Muscle
20 079 1%
° 27% T
A upP DOWN
120
N1 |
100 5
20 5.6% L
F .
60 —e—Muscle
40 —m—Lung
[ 2s22% |
20 o7 —
° 5% U
up Ocm 3em 7em
B
00 0.54% |
300
200 —e—Fat
100 ToT9% T —m—Rib
° Muscle
up Down
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5241
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—=—Lung
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4. CNR(contrast to noise ratio)Z1 24
2 QA e A T = off Eok W o A
”ﬂlﬂ‘ﬂoﬂﬁ 7P =& S YR TS WRS die 250
A=A debh 22 S o A g2 00lint. Y
270 GAdollA] St HAE 22 oA AJR7E SRt Holxl
L0l A7} Eol9)e HeE 7|07 3cem, Tem BolHS
UH W5 FARE 2k L}Eﬁ‘iﬂﬁl, T8-2 00]3lt}(Table 4).

5. 4™ HI|

97 Hrke st Aol R AT
14 3o] EERelE g|AEE }¢] standard algorithm=
AGAK 712 A Hlwskls o, 3%, HE(©2
), 1), ol V(o) o2 Brtslsict st At
Al

AYoA] Hgolek= o] §lglar, vHEat of ‘%ﬁoi
B7F =) 3iek Hge] disiae AE Well A7 A=
$- 5 47, U 270, o5 U 37 7= SIc 100X4
71202 BrIelele W AY =2 A47F don] e
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Table 3 SNR of Patient(A) and phantom(B) : _
SNR Up Down : [ —e—Fat
Patient Fat -6.80 7.12 2 ue Bann Muscie
A Rib 2.96 1.99 . ——— A
Muscle 730 466 s 59339% 1 | 42.3% | ’[
o 1 327% 1]
SNR Up 0 cm 3 cm 7 cm up oem sem 7em e Muscle
Phantom( s —m—lung
B Muscle 0.075 0.52 0.35 0.30 L
Lo -— T -
Lung -10.140 -9.38 -9.85 -10.73 s LMQI T .
Table 4 CNR in Patient and phantom
CNR Up Down
Fat 0 -0.38
Patient
Rib 3.91 2.65
Muscle -5.03 14,40
CNR Up 0 cm 3 cm 7 cm
Phantom Muscle 0 0.45 0.28 0.22
Lung -10.15 9.42 -9.86 -10.74
Table 5 Score of patient and phantom’s qualitative evaluation
Patient
120
Expert Up Down
100
@ 3 1
@ 3 0 80 1 .« BXA
. HHB
® 3 I 60— -
Total score
Phantom 40— — L .
Expert Up 0 cm 3 cm 7 cm 20— — |
@ 3 0 2 2 0 . . . .
@ 3 0 1 ) A-up A-down B-up B-0 B-3 B-7
® 3 0 1 2
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Evaluation of Image Quality According to Presence or Absence of Upper limbs
in Scan Field of View During CT Examinations (Including LUNG MAN)

Yuying Zhang"-Haoyang Zheng"-Kang-gyo Jung"-Yu-Jin Cho?-Pyong-Kon Cho"

Y Department of Radiological Science, Daegu Catholic University
2 Suhjoo Mir Radiology Clinic

The purpose of this study was to evaluate whether or not there was artifact when the upper limb

could not be lifted to the top of the head during multi-detector computed tomography(MDCT) scans of

the chest and abdomen,

Contrast radiography of the human and chest phantom was performed with 128channal MDCT, Under
the same conditions(120 kVp, 110 mAs, standard algorithm)both hands lifted up and put down each time
in the human experiment. In the chest phantom experiment, the radiography was carried out when the

upper limb phantom was adjusted at a certain distance(0, 3, 7 cm) from the chest phantom, Subsequently,

the values of Noise, CT number, SNR, and CNR were measured in the field of concern, The noise value

of fat, rib, and muscle increased when the arm was lifted in humans(0,79, 47.8, 27%). Furthermore, when

the upper limb was lowered, the noise value of muscle and lung increased in the phantom(31.2, 9.4%).
In addition, the noise value of the muscles and lung decreased by 5, 25.12% and 5.6, 15.35% as the up-

per limb moved about 0,3,7cm away from the chest.

When the chest and abdominal radiography were performed, in the case of the presence of other parts

outside the inspection area, the probability of artifact was minimal while the distance was more than 3cm

away from the upper limb to the chest and abdomen,

Key Words : Multi-detector computed tomography, CT number, Chest phantom, Noise, Artifact
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