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A study of beam hardening effect reduction occur in brain CT

Hyeon-ju Kim"
lDepartment of Radiology, Soonchunhyang University Bucheon Hospital
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Abstract This study aim is occur in brain CT cause of beam hardening effect and reducing method, We will scan
Bone opaque bead phantom on variation of image on the influence factor with equipment called ‘Samatom Senation
16’ with following listed herein : tube voltage, tube current, slice thickness, gantry angle, base line which affect
beam-hardening effect. After that we are going to start Quantitative Analysis resulted in previous scanning and
Qualitative Assessment with CT image sheet evaluation. result of quantitative analysis 140kVp 31.56+2.89HU on tube
voltage, 150mA -3.87+0.12HU on tube current, 3mm on slice thickness, and 13.31+1.03HU IOML on gantry angle
which was the least beam-hardening effect. Like Qualitative Analysis, we went through Qualitative Assessment and
most of valuers got a result of 140kVp on tube voltage, 150mA on tube current, 3mm on slice thickness. As before
valuers evaluated gantry angle that scanned image from IOML or OML was the least beam-hardening effect occured.
There are meaningful differences when we compare all theses factors statistically(P<0.05). therefore We consider that
Minimizing artifact that caused by beam-hardening effect can provide better quality of image to deciphers and
patients. if we rise tube voltage in permissible dose limit, set tube current in a limit that does not effect to image
quality, use slice thickness too thin enough to harm resolution, use IOML or OML on gantry angle.

Keywords : Beam hardening effect, Gantry angle, kVp, mA, Slice thickness
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16 (Siemens, Erlangen, Germany)O]Ui A 98 <

Aot A AdEez F+44¥ Bone opaque head

phantom (Supertech, Inc. USA. RS-109)& ©]-&3}3ith
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Fig. 1. Image of phantom scanned according to kVp

variance
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Fig. 2. Image of phantom scanned according to mA
variance
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Fig. 4. Image of phantom scanned according to variance
of gantry angle
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Fig. 5. Image of measurement of CT value according to
kVp variance
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Table 1. Quantitative Analysis of CT value according
to kVp variance

Average of CT value

KV P
P (HU)
Ridae betw 100 1125137
£¢ between 120 442+071 0.00
the petrous
140 212035
Front of ih 100 875021
ront ot the 120 25.5312.17 0.00
frontal bone
140 31.56+2.89

Table 2. Qualitative Analysis particles of phantom
scanned image

Evaluation criteria

Categ;;g Degree of N Total

Standard symmetrical Beam-hardening effect (l) s

right and  Not at A A c

Reviewer image all  lide Dot . O

and A 5 3 0 ; r

kVp 3 point  point point point point  ©

100 3 0 1 4

A 120 3 3 2 8

140 3 5 2 10

100 3 0 2 5

B 120 3 3 2 8

140 3 5 2 10

100 3 0 0 3

C 120 3 3 2 8

140 3 5 2 10

100 3 0 0 3

D 120 3 3 1 7

140 3 3 2 8

100 3 3 0 6

E 120 3 5 1 9

140 3 5 2 10

3.2 X7 Halo ME MLZPskY

HAFE 100mAY WSS Fo] 27 F CT =
o2 ZAsle] ABA WIS ABH A7 I 3
HooAbelelAl ZAT WHdE CTEAS 150mAC)A]

-5.04+0.31HU, 350mA+

-3.87+0.12HU, 250mA+
2 o moN 54

-5.71£0.18HUZ FA = o HdF
ok J3 CT#2 150mAlA] 23.82+41.32HU, 250mA=
22.5243.06HU, 350mAE 20.92+2.56HUZ ZAH ATk

Z3A49E Agste] A T4 Ay BAF Wl
w2 CT#E g Aol7b glE Zez 4w
(P<0.05) T-AF2 Wsh= Hd&AstdA o] S vH|
= AL 4 5 ek mE 20988 94 JUlEE
o] 83t FAA Hrte Al Ay} 150mA G ol A
BE HrEe] 64, 8%, 1048 5 /M & AFE ¥

7}8+3Tt Fig. 6,Table 3, Table 4.



Brain CTo|A] WA¥st= 4733

&

ol
B
)

150mAs

250mAs

150mAs

Fig. 6. Image of measurement of CT value according to
mA variance

Table 3. Quantitative Analysis of CT value according
to mA variance

Average of CT value

kV, P
b (HU)
) 150 -3.8740.12
Ridge between

250 -5.0440.31 0.043

the petrous
350 -5.71£0.18
150 23.82+1.32

Front of the frontal
250 22.5243.06 0.012
bone

350 20.92+2.56

Table 4. Qualitative Analysis particles of phantom
scanned image

Cat Evaluation criteria
ategory Degree of N Tota
and A .
. Beam-hardening o 1
Standard | symmetrical
K effect 1 s
right and ————
. . Not A A S [¢
Reviewer image .
and at all little lot (S 0
mA 3 point R 3 0 2 r
point point point point e
150 3 5 2 10
A 250 3 3 1 7
350 3 0 0 3
150 3 5 2 10
B 250 3 3 1 7
350 3 0 0 3
150 3 5 0 8
C 250 3 3 2 8
350 3 0 2 5
150 3 3 0 6
D 250 3 0 1 4
350 3 0 1 4
150 3 5 0 8
E 250 3 3 1 7
350 3 0 2 5

8483

M

—

CHHS Hatol e dsiE
5mme] 7]$22 +2mm¥ A3}
I o225 FAst] AA HrHE
FAF- ApelellA
3mmoll A 2.29+0.78HU, 5mm=
E -4.04+0.42HUE =4 HT)
A A A gy

I

=g

i
N

01
13}
SA% H CT#2
-1.61+0.35HU, 7mm
ZSAHANE 2835t

o AEe] T CTERE frold

24
il

A

2ol 7k 9l Ao BAE 0(P<0.05) BHTA] Wal=
A&7 el 9 vA= e g 5 AT =
AR Wl ME 2AGGE B YRS 043
o] AR H7HE Al A 3mmP oA BE 3
7HbEel 10322 #7FE SlSItKFig.  7)(Table

Fig. 7. Image of measurement of CT value according to
slice thickness variance

Table 5. Quantitative Analysis of CT value according
to Slice thickness

Slice thickness ~ Average of CT value

(mm) (HU) P
-+
Ridge between 3 2292078
0 5 -1.61+0.35 0.000
the petrous 7 4.0420.42
Table 6. Qualitative Analysis particles of phantom
scanned image
Evaluation criteria
Cat
! eg;r:(}; Degree of N Total
i otal
Standard symmetrical Beam-hardening effect (I) s
. right and  Nop ot A A c
R i S
e image al fige lot o ©
) 53 0 g T
mm 3 point : : . " e
point point  point point
3mm 3 5 2 10
A Smm 3 3 2 8
Tmm 3 0 2 5
3mm 3 5 2 10
B Smm 3 3 2 8
Tmm 3 0 2 5
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Table 8. Qualitative Analysis particles of phantom

3mm 3 5 2 10
c Smm 3 3 0 6 scanned image
7mm 3 0 0 3 Cat Evaluation criteria
3mm 3 5 210 ”g;’;(yi N Degree of N ol
D Smm 3 3 2 8 Standard symmetrical Beam-hardening effect (IJ s
7mm 3 0 0 3 ) right and  Not at A A S c
3mm 3 5 2 10 Reviewer imagc all little lot e 0
E Smm 3 3 2 10 and _ 503 0,
angle 3 point int int int ¢
7mm 3 0 0 3 pomt point POty jng
GML 3 3 R
) . A OML 3 3 0 6
3.4 HEE| Ztx HElo| ME MuHslsle JOML 3 5 19
270 A ZAS ol fatel CTAH ] MED 7o) GML 3 3 )
| SN ohgsle] CTA ) e el R : L
3= Fo] 27 T CTHIY wo]=S A5k A 10ML 3 5 )
B7hE AT A FE FAT ApolA Z4T A ¢ o : —
CT#+2 GML(Glabello Meatal Line)ol| 4] -14.23+0.53HU, 10ML 3 5 210
OML(OrbitoMeatal Line)S  -7.61+0.21HU, IOML GML 3 0 o 3
N D OML 3 3 K
(InfraOrbitoMeatal Line)< 13.31+1.03HUZ =45} 1ML 3 5 9
o 2420 Agste] BA LA A3 N AE ML 3 0 I
N E OML 3 5 210
I0ML 3 0 1 4
4 =

Fig. 8. Image of measurement of CT value according to
gantry angle variance

Table 7. Quantitative Analysis of CT value according
to gantry angle

Standard Average of
lines CT value P
(mm) (HU)
GML -14.23£0.53
Ridge between
OML -7.61+0.21 0.000
the petrous
IOML 13.31£1.03

&
S 7 B UA7E Y3 w2l XA (monochromatic
2 7Pgste] ARS gtk e Al X4
FAA A= thA XA (polychromatic X-ray)] 545
T BE FAAE FHsE olUA 7 v 3k A
FFHAL g2 dyA e FAt Bobd fFaAUATE =
opitt. &, WA E FHE ) AT W Bty
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o7 Fitgl A& HeluRe] Frte] lle] HH
ol2| g A& XMool HslE o] WA ol A

o
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I
o

= 2

T A=l wet F-Ee15] AEF s ol
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B AR AR QI8 Age CTIde] 74
& WAL Wafste] @adel A& Ashalzla Al
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