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Abstract The purpose of this study was to investigate the effect of reducing noise and streaking artefacts
by applying the Boost3D algorithm in the case of noise and streaking artifacts generated during computed
tomography of the shoulder joint. A phantom study using a thoracic phantom including shoulder joint and
clinical evaluation were conducted through shoulder joint images of 35 patients who underwent computed
tomography of the shoulder joint from September 2020 to October 2020. The evaluation was divided into
groups before and after the application of the Boost3D algorithm, and the noise values, signal to noise
ratio, and mean to standard deviation ratio values were analyzed. Both noise values and mean to standard
deviation ratio values analyzed in phantom image evaluation and clinical image evaluation were
statistically significantly lower in the group after Boost3D was applied (p<0.05). Through this study, it was
found that noise and streak artifacts were reduced through the application of Boost3D, and the mean to
standard deviation ratio was high, which can be judged as an excellent image. If the Boost3D algorithm
is used for computed tomography of the shoulder joint, it is thought that excellent images can be obtained
with reduced noise and streaking artifacts that may occur in the shoulder joint area.
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1. ME

AFH @5 AAHComputed Tomography, CT)
=717 ALAQ TAL B9, 7148 e &
A Dol A A AgolA Xdst=t] o] TLE
Stk AHlo]th

5duAE7] CT(Multi-detector Computed
Tomography, MDCT)9] M2 7|&HEFo=Z Q3|
FIAY AE &S, 33 A Y I 5= F
g 9%k BEofis= AlFskal ATHI 2L

Shoulder CT= 249 39 2 €49 A&, 24
&5 FHeE EoHyA 2ol tigt A8 A gS gl
Al Hrtsk=dl Slo] Fagt AAleld, CT AAE B3t

Bdd Y, BHE 98 A8E 59 98 33
A8 e 5T T, BEAE, w59 7
2= 8

B7lsket 3lof R-85HA ARstaL UTH3,4l.
I3, CT Arbe AR, 258, &4 5ol gt dAF
430} Aigle 5ol YAE0] Y EE At
AR

Shoulder CT AA}F A] of7fjwie} 1w o] o Fe-4
T& 2o B AAE S off mARHS] o
2§08 Po|A7t F7ksHA Hrt. o|=ls) A 2
OFAl7} WSk A4St Aol o 4 Fol
sl 94 ke Ast Al & UHH5.6l.

o|2|gh, A&Ast A2 ], 34 53 Zo] AW
o7t 2 B4 Y=, ST} F2A T E Q|
o] HMIE A A A A5t AIXITH3L

CT 9&8717] XS CT FAF Al AR 9o &
L ZAE% 9xK(Parameter) 55 E-{3to] BT QT
A 4 JAIFES HAAA A8E FgoiA Bdd ¢
U= = B2 7 UEE 7Ieds st itk o
2] 7HA] Q1*HParameter)5Z 285t E5H CT 9
A2 B4 F9o v= J4% dak d s A
3, NdE AZE HEgozm Jd9 3 =Y
7F AEH7-91.

CTolA e ¥4 FH(Image Quality)> HAH=
FRoll MY sjRe}t 25 AYstA vehd 4= Q1=
of wet o7t "ot QY HEE AAc= 84
= Q74 g gZ(Algorithm), k0|2 (Noise), AL
E(Artifact), A HRE E3s(low contrast
resolution) §°| At CT 2&87]7] IAES A&H
o= CT Y HdZ 7iA AlI7171 sl okt A+

4 FAEE WY, AZE o] ZETIH 5o] /dE
AoH, o] Qs A 9 o], QlF-E(Artifact)&
HaAA A 07 7127} Sl = E50ka 3
tH10,11].

53], CT 9&717] 3JAF 5 CARolA= o7 2 =Xt
HR9] CT HAF Al 2 XA 4] Zjol2 Qg Aot
= ko|2 ¥ 7Y FEZ AAA7]= Boost3D
gy Eo] AU} Boost3D LEEL YA] H
olE|(Raw data) 7]%F9] 3D HlolE|A ] 7|oz of
N, SR} 22 R0 A S] ZeF Ao]7} &2 FAof
A EFY AFEZ AAT 3, o7 € =5 7Y
oflx9] == Atolof| ofsf Aot FA 2T BHE
FA o|2 A5 EAY o]&Ea QUTH12l.

ofo] & AfolAl= A Ao|7t w2 FHAY
E5Y AFES AAsks EFZ 7H Boost3D €11
&5 A&oto] ol HAF Al WAEE ko2 H
E7Y QFE A HRbe] s dotE A} 53t

2. g H 4

2.1 ZACHA
2.1 HEXHT

ojZf#do]l =3E FHEWMEH(chest phantom,
RS-310, FLUKE, USA)2 o]-83}o] W8 JAF B/
St

2.1.2 LT

20209 9¥EE 202049 10974 A& 441 G 4
Aolstato A o WA CT AAE Y3f W&t 359
9] A0S e R 3R Bosto] FFHoR A4 o
4 B7Fe skt

2.2 ZAAHH

CT 7]7]& 128-MDCT(Aquilion CX, Canon
Medical System, Japan)& ARE-3FAL, o7l&4 CT
AAF Al 85 A= IS 120 kVp, TAF 350
mA, £2]A% A 3mm, Rotation time 0.75 sec &
0= WA 9 YAFE silth FA "=
BT 5 o E HAE 23E 4 ISR
SHitt. Boost3DE #-84d 1F3 Boost3DE A&
T IF0E Yol HARSHH.
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BEAQ I H7HE Ao WY I Bk A
V7 B7HE AAISHT. AARTROIA AAE 240
2 Boost3D ¥1EE AE A 1EF(Boost3D(-)H
Boost3D ¢ E& A8 & 1Z(Boost3DH)) L2 Y
o] A7E oA CT HA 4 5 54 IgE
o] 71 @o] doju= FAZ Esto] CT 717] {3
Elo]doflA A o2 Zhs SASIITh

we 944 B7ke Fig 13 ok $EeE H 1
cmOlA 30 mre Y G(Region of interest, ROI)
< A5t CT & olZ(Noise) < HA5IA
t}. Back-ground Noisew Q2% o} HAZ] H&
o 30 me] THPFHE dste] SA sk

AT 4 H7l= Fig. 29 Zoh HFHO=E o
H2Z(Deltoid muscle)ollAd 30 me FAIY
(Region of interest, RO A5t CT # k=
o]Z(Noise) &< EA43519ct. Background Noise
£ QEZX offf BAF FEof 30 we] IHFdes A
goto] Z74st3ict.

Fig. 1. Phantom image evaluation method
(a) Boost3D(-), (b) Boost3D(+)

Fig. 2. Clinical image evaluation method
(@) Boost3D(-), (b) Boost3D(+)

24 2AHH

241 NS Of L0|= Hj

A5 o o]Z H|(Signal to Noise Ratio; SNR)}=
A58} eo|2 HIE u|dtt. FAoA vEhd A4S
9 kolz, A%9 RASEE Brish= AARolth
SNR #2 4] (1)< ol&sto] Aot

SNR = Mean(DROI) / SD(BKG) )

DROI : Desired Region of Interest
SD(BKG) : Standard Deviation Background

242 " Of EEMEAL Y|
B o ZEHEA H|(Mean to Standard

Deviation Ratio; MSR)}= G4 £4& BH7lsk= QIR
olH, <3t LSS MSR #ol =t MSR @2
4] (2)& ol&sto] ArEsttt

MSR = Mean(DROI) / SD(DROI) 2
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DROI :
SD : Standard Deviation Background

Desired Region of Interest

243 SAHX 2AE
S48 AR EARAL SPSS 18.0% ol3lo]
BAsqitt. £Ys 18049 Boost3D A& it
Boost3D Z-& 9] -o]= 7t Al fff o] ZH| Wt
o ZEHEAH]Y 2polE dotH 7] 5] HfFEEHA
(Paired T-test)}Z ©o]-&3}AT}. pZktol 0.05°]51Y
EAAOR 993t AJo|7} Y= Ao 71U}

3. Zu

3.1 e F Hop At
3.1 WE I L0|X &4
Wy A wolR I ZAIE= Table 13 Zth
Boost3D A& A, £9 FA= 308 FAsto] 24
5tk Boost3D A& A 1*-4 o]z 2
105.32+6.32 HU, Boost3D A& & 1F°| wo]Z
&2 104.46+7.15 HUR Z78= 3k

H ol A}, We JAolA419 Boost3D A& A,
39| o|2 2 SAALE {3 Ao]7} YEE L
™, Boost3DE A&3%t 159 o] gho] WA ue
HTHp<0.05).

Table 1. Phantom images noise analysis (n=30)
Group Mean SD t p-value
Boost3D (-) 10532 | 632
2976 | 0.006
Boost3D (+) 104.46 7.15

3.1.2 WE I4 SNR 24

WY F4 SNR ZF= Table 29+ 2t} Boost3D
Zjl—g_ A 359 SNR 2 0.59+0.28, Boost3D 2

T I59 SNR 32 0.48+0.28% &AHU

H]JJ-OH% 23, We Al Boost3D A& A,
$9] SNR #2 SAACE {2t Apo]7} UL
Boost3DE A&3t 159 415 o o|= H] glo] &
A Yebth(p0.05).

Table 2. Phantom images signal to noise ratio analysis(n=30)

Group Mean SD t p-value
Boost3D (-) 0.59 0.28
89.620 0.000
Boost3D (+) 0.48 0.28
3.1.3 ™ I4 MSR =M

WE FAF MSR Z3= Table 3% 2t} Boost3D
AL A 159 MSR <2 1.02+0.08, Boost3D 2
£ % 189 MSR g2 1.12+0.092 =4t

H w2 A}, W F/dolA9 Boost3D A& A,
9] MSR #2 BAALCE {25k Aol7} UERt o
Boost3DE A-&3% 159 W o EEWHA H] Lol
A U tH(p<0.05).

Table 3. Phantom images mean to standard deviation

ratio analysis (n=30)
Group Mean SD t p-value
Boost3D (-) 1.02 0.08
-22.63 0.000
Boost3D (+) 1.12 0.09

3.2 Yo I Tor 2

3.2.1 A FM

A4 G4 ol2 ZAifE Table 49+ 2t} o7iA|
20|49 Boost3D AL A 189 Lol &
112.94+61.60 HU, Boost3D A& & I1&F9 ko]
2 2 68.07£18.54 HUZ &4= it

v Ay, oM ZZAS] Boost3D &
A, 39 kol2 G2 SAHCE FOlgt Aol7} yE
%om, Boost3DE A-E3t IF9 ko]= Fho] @A

Y

UERRTHp(0.05).
Table 4. Clinical images noise analysis  (n=35)
Group Mean SD t p-value
Boost3D () 112.94 | 61.60
5.037 0.000
Boost3D (+) 68.07 | 1854
3.2.2 AUt B4 SNR 24
A 94 SNR 7é'-‘Jr Table 59 2t} Boost3D
24 A 159 SNR %2 0.77£0.32, Boost3D &
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T %9 SNR &2 1.06+0.302 &A=t
H]_u_oﬂg A} WY FAo)4 9] Boost3D A& A,
$9] SNR #2 SAACE {2t A7} UL
Boost3DE A&3t 159 415 o o|= H]| go] =
A WERLTHp<0.05).

Table 5. Clinical images signal to noise ratio analysis(n=35)

Group Mean SD t p-value
Boost3D (-) 0.77 0.32
-8.95 0.000
Boost3D (+) 1.06 0.30

3.2.3 Yot T MSR &4

A JAF MSR 2= Table 63+ 2t} Boost3D
F9 MSR #< 0.62+0.26, Boost3D A
F9 MSR #2 1.06+0.202 4= Ut

HlwsjE A3} Wy JAoA 9 Boost3D d-& A,

39 MSR #2 BAALE {3t A}o|7} YehgoH,
Boost3DE #-&%t 159 Hat o EEHA ¥ glo]
=7 ‘4‘3’&’1@(13(005).

Table 6. Clinical images mean to standard deviation

ratio analysis (n=35)
Group Mean SD t p-value
Boost3D (-) 0.62 0.26
-13.42 0.000
Boost3D (+) 1.06 0.20
4, nF

oJ7jTE CT AAF A] ThA HRAFAO] o7 B QS &
T3t v ol 74599 £ Aolof e F4 Holof <

8 AouA] BEOA F&2 EFY olFEo] A5 T
O]‘}" QQ‘[Z, 6] ETL Ql:g%E 0] oH 017]H_L]—7<-1 _T?_EL
o] s Ret R T 9 4 59 ] 3lo] B

a7 w717 ol

A2 CT dw7)7le AulApEs tert gasE
gz Qs o] BAE AS Ao Aol
9ol ATES o2 Y Agolth, FIAZL CT
QAo] shdo] e L ulA T 9lor, CT P4

£ A AARS] hE SuelES & H8sjolof gk
o Slof Bo} o et Weke o b QIoH(13) B
AT CT 9z77] F “CAoIN Az

Boost3D €1 EES A8 A, & JA= vla £45t
ach Boost3D Y& o E SHHELloA S B
AHA g4 ZJolof o5 WSl ko2 W ERY <
%7“‘2 Al AL & U= daEFolnHi4l &
Aol A= Boost3D L EEE of7f-d F9lof A
&3l B & Ql5f o Llof|l A WAYSH= o]2 H F
Y QIFES AaAA o7 Ad Aol & & 4
golA wdd o e S 5T 5 ASITh

2 A7) Wy F B L oA I B
7holA EASE ol= gt 9 B+ of #EHA H| &
W% Boost3D A& & 154 SAHCE st
A et 2 955 B9 Boost3D 482 53
wo]z W Zmy] olZEo| 7HAHS oF 2 9jglon
B o) E2E2HAL H] o] =A et 43 AL
= most 2 9l

N. S. Paul 52 5 CT AAF A] Boost3D ¢
2 A8AoEN HHPE 4 45 FololA TAYst
= ko|2 ¥ ERY QIFES T4 AZ & ATy
H shioH12].

ool AFH o7 Q=5 P2 o] 2T}
AHom, EFY QgE0] /HAE FAdolZt & 5= 3
o}, wabA, oj7jd CT ZHAF Al Boost3D €1LEE&
= A-&sto] AARITH FolA9] o2 A F &
Y d3Eo] /A F4E IS5 5 s A=
/\H71-o]-q-

B A9 A2 Boost3D EE|E0] CAF 9=
7171 SJAtol =5t o} A=FT oj AT FoukE &
L35ta] HARSE Aojtt,

Fool= ZHL o7 §9 & oS £HE Ui
O = Boost3D ¥AEES A&t A= 3 & 2
87} Q& ACE AztE

5. E&
oj7&4d CT AAF Al Boost3D &1E|&S o] 83t
O o7jd R0 ST 4 Q= ko2 2 &
By QTES & © ZAAZ 9538 JARS e
T UL Aoz wgdrt
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