MDCT

Calibration & M2Q| H|u

*OIM|CH ST B A T}BICY 8 BhALM BLD

Olgtal+" - AHE" - WAL ZHAT

A= MDCTOlI A 4

o Ede 2, 7|g

F—l 0[,“.- ri

correction factorg 2 &f =
Zrol Aptziolm AlK °JOi(H MEdte %% 5t CT

factor M& M1} Fo

l =1 [ AA
2| calibrationzt ZHHA 4 SES& 2+ 0| %XPS%}EI ZHD Alpol Z28

L2t

M2 BHS AsME BYA FH 2ot gpol of

Z(exposure conditions), S £ 2{(scan region) Soil

eaar - HX)gsT

9| 2 H{correction factor) H& &

{abdomen routme Cchn =
Aolot &g &ol & 5 AUk 0|28t Z2h= jonization chamber
s o4

SIgt=cl - M 192 M1 = 2008

MASHM 2=t =i 2 =2 A3 lonization Chamber2]

uijl.

- OIGRI+T - olaXYx - SHY'

12t8 F™ st AL = ionization chambere! calibration 22t 2| calibration factorol] e A
ol wE CTDIWE i E4st=0 fAct 20074 38 21of
H & Model 2026C electrometer (RADICAL 2026C, USAYE o] 8t MDCT (GE light speed plus 4 slice, USA)2} head and
body CT dosimetry phantomS At&stol ZHE S 4|1 24 5I4Ct Z 2= calibration factor®t &
CTDly wto| 2HE EW o A M

il 25 otzd of

AR Ct 0479~3.162 mGyel H9(2rE ¢ ‘l
ZoliMel Xt

o

[In r_>L

m[o
-
0 g
ro rlo
il

g o 4 ook ey B #x

[=]

=
&5 ¥ recombination factor, x-ray beam quality S4, &
st £ factorE2 HEst HHE olof siof,

ZME0{: MDCT, M2lx MZHA|, CTDly, 1%, BEX

M

rhu

CT+ 1990t 2717 &4 A7) gpent 1 3= A
A EE9 JAAel £29 &4, 3D dA4H e 7159
7312 cTe 943 S SHA7E Gdl=dA T AR 9
2 w43 F7tske FAolth 2007d 06¥ A Fujo]
A AR & F AR B E FGAA Y] RgEge &
1,663t 91 Aoz HAAH: YJohAZEY AA H71)
MDCT (multi-detector computed tomography)2] =3} 3
CT94 AR g7 EFrEMA B wE 2 $59) T
£ image qualityol] tHat FAlo] AFE = why 22 Qg
el RG] BAHE 29 o) e A2 Sol
CT AN =320l AA HeulE S HIAA

W

TE BAEAR BhRV R EAA A Fte o] Fo
l(02-PJ3-PG6-EV08-0001).
2 20074 119 199 A 5she] 20083 2€9 179 AAHAS
A AEAF, (220-710) ZUE AFA FUW A2 2349 X
AAdgm y_ﬁﬂré‘#q@ HhA} A B
Tel: 033)760-2475, Fax: 033)760-2815
E-mail: hikl@yonsei.ac.kr

By O e

kil
7
=
i
o] %
=]

G4 AHQ Wito] BAY AT AF A BY 4
FAY AR GFEe] A9en gt wY Jdgon
$AE LR & B AFE 2P 5 gl Pl

£ o7 AAY #BYL ol §3 YTl A= : Yk

0

stARE 2 A glo] 27t Aol Xyl s
gon o whE Ao A A4 4 9 ALEE
factorg 2] A& ol wE AF Xo| & vjx 3 A&t
B2 A o] Hazr)

B ool ¢A CTDI (Computed Tomography Dose Index)
Mg ol geto] MDCT A9 F23 setnleiql #A
o, HAF, ETlolL FA wHilo] @B A BX =279
AFE A & et FrpH o oWl Ay AR
o 8Ae] 2 Hol whE A S o A Al
A5+ ionization chamber® calibration A3} 2] cali-
bration factorg 2] AE-§-Fol ubE Aeke] o9 MDCTY
FH 2xot ofHe] By {Fol uhE A 3} s 6
Fsto] MDCTS] A48k ZAollA] ionization chamber®)
calibration 2433 g4 @Azl W& A% & £
Aste=d e

_49_



O1&ch 2 821 : MDCT MEEFUN 259

ME o
1. &

B Aol A43F Radicaldte] 244 A 2YEQ
model 2026C electrometer®t 10 cm®] 2! 3 = B35} 3
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M : measured value (R),

F : exposure to dose conversion factor (0.78 ¢Gy/R in acryl),
273.2+ ¢

( 273.2+ ¢

CF : chamber calibration factor,

TP : correction factor =

N : number of slices,
T : slice thickness (cm).
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Table 1. CTDl in air as a function of beam energy (kVp).

olsZ2l: M19&A X132 2008
E:ZT(WT o Wgy o DT-R)=DLP'EDLP &)

o 7] A,

E = effective dose,

Wr = tissue-weighting factor,

Wr = radiation-weighting coefficient,

Drg = average absorbed dose to tissue T,
T = subscript for each radiosensitive tissue,
R = subscript for each type of radiation,

Epip = normalized effective dose,
Z2 o

GEAS] multi-detector CT (Light Speed Puls)oll Model
2026C electrometer (RADICAL 2026C, US)E A-&3lo] F7]
FollA CTDIE %3 A7 Table 1~3014 & = Kol
CTDL;: 7t& HAe] F7toll v} v A g H o2 F7ks9)
3, FAF Flel vl AAH o2 FrFelglon, beam
collimation Z7tell whe} A& AT + gl

Table 4~6014 B 4= 315%o] head?} body phantomol]A]
ZA% cTDIwgte) A3 371 FolA e vh3sA 2 CTDIw
e JAH Folol vt njAdYH o7 Uk,
AFY F7toll Wt AYH oz Z7s3 o™, beam col-

Beam energy (kVp)

Dosimeter reading in air (mGy)

CTDLy in air (mGy)

80 2452 2031
100 4187 34.68
120 623.7 51.66
140 900.7 74.60

All other factors were fixed at 200 mA, 1 sec, and 10 mm slice thickness.

Table 2. CTDl4 in air as a function of beam current (mAs).

Beam current (mAs)

Dosimeter reading in air (mGy)

CIDLy in air (mGy)

100 312.2 25.86
150 468.0 38.76
200 622.7 51.58
250 822.7 68.14
340 1,119.3 92.69

All other factors were fixed at 120 kVp, 1 sec, and 10 mm slice thickness.
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Table 3. CTDlar in air as a function of beam collimation.

B% SOl Bl

08!

t

Beam collimation (mm)

Dosimeter reading in air (mGy)

CTDI; in air (mGy)

1.25 106.2
5 388.7
10 624.7
15 9233
20 1,1193

66.35
60.63
4872
48.01
43.65

All other factors were fixed at 120 kVp, 200 mA, 1 sec.

Table 4. CTDIw in head and body phantoms as a function of beam energy (kVp).

Beam energy (kVp)

CTDI, in head phantom (mGy)

CIDly in body phantom (mGy)

80
100
120
140

10.03
18.85
29.56
4433

6.15
9.96
16.14
24.83

All other factors were fixed at 200 mA, 1 sec, and 10 mm slice thickness.

Table 5. CTDlw in head and body phantoms as a function of beam current (mAs).

Beam current (mAs)

CTDI,, in head phantom (mGy)

CIDI. in body phantom (mGy)

100
150
200
250
340

14.84 8.09
22.26 11.87
29.59 15.78
39.33 2096
53.39 28.07

All other factors were fixed at 120 kVp, 1 sec, and 10 mm slice thickness.

Table 6. CTDlw in head and body phantoms as a function of beam collimation.

Beam collimation (mm)

CTIDI,, in head phantom (mGy)

CTDI in body phantom (mGy)

1.25 43.32 2322
5 38.77 20.27
10 30.21 15.88
15 29.30 15.79
20 26.24 13.40

All other factors were fixed at 120 kVp, 200 mA, and 1 sec.

limation F7}ell wel Z4gE 49 <+ A+t

E AHolA jon chamber® calibration factore= 1.030]3L
MDCTS] FHLE%E, 89| correction factore 1.030]%ict.
o] ¥ 7HA factors &R F AA Mol 3l 6%

27} b AEHE- oF 4= it} Fig. 1014 CTDIw ZE& ®lszs)
B A3} calibration factor®} F¥H &%, &2l correction
factorg EA 3 & A o] HAE A & AL =
ZkEr} 4 048 mGy (Fig. 1B, head mode)$t ) 3.16
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cm/68 kg 3ALe]l A3 factor®] AL H(112 mSv)# A&
F(11.9 mSv)9| A% Aol FHuf 0.7 mSv LS 29

& % glgith

3

78 W #E

1981 1]= BRH (Bureau of radiological health, ¥ A+
Center for Devices and Radiological HealthZ. 7] &)ol| 4] Z|
2% CTDIY) M3E AlQkst o, CTDIE CTAR A|=3)
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Head mode

CTDI, (MGy)

Body mode

1

100 150 200 250 300 350

Tube current (mA)

Fig. 1. CTDlw for both head and body mode as a
function of tube voltage (a), tube current (b), and beam
collimation {(c): &, A: before calibration of ion chamber
and application of temperature and pressure, W, [:
after calibration of ion chamber and application of
temperature and pressure.

A7E 19841 o] F2 wl=e] AF B FDAT AAH] Tl
Apoll Al A& PA ke #3219 mAse}t 8 A FHES
AEZEo gor, R AL k2R (ucite) W}
ion chamber A|ABIS ALl UAZ AAzA 3o
W o FotRel w sl FuHdA 245 dnkg A
ZF A Folth? LeugtlAE T ed4EATEYo)
U AFRERAA £ 39 FAIBAA A=
CTAX 8 Z57A A CTDI 3k g ol&sle] HAG T 9]
of. A 2 Aol Agxtel Wil A2 OE AnE
Ho]F 9Jor o]& jon chamberd calibration §-5 £x
24, AL U9 Kol Z ol & F girh FFTAHATE
(Korea Laboratory Accreditation Scheme, KOLAS)| A& 12
Nl 13)4 ion chamberd calibration A]3§-S HArsl3 g
oh ARE AR M BAT 79 B4 wE
chamber®] calibration 71§ w22 ¥ 7397} @l v}
2hA B A E S 919 calibration ¥k ohyjel
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Table 7. Measurements on patients.

:MOCT HEEHNAM &2 20 G2 230 lonization Chamber®l Calibration % 282 HIm Bt

. Patient Total tube Total scan CTDIw CTDlvor DLP Effective dose
fi)((;mlgzr‘t- length/weight loading  length (mGy) (mGy) (mGy-cm) (mSv)

P (em/kg) (mA-s) (mm) Before  After Before  After  Before After Before  After
Abd. 175/68 3,600 295.1 18.98 20.16 25.31 26.88 746.85 793.10 11.2 119
Abd. 141/38 3,060 256.4 18.98 2016 25.31 26.88 648.91 689.09 9.7 103
Abd. 110/18 360 194.9 6.66 7.08 444 4.72 493.26 91.94 7.4 79
Abd. 146/49 2,880 2411 18.98 20.16 25.31 26.88 610.19 647.97 92 9.7
Abd. 165/74 2,880 231.8 18.98 20.16 25.31 26.88 586.65 622.98 8.8 9.3
Abd. 155/61 2,880 246.6 18.98 2016 25.31 26.88 624.11 662.76 94 99
Abd. 168/69 2,700 2215 18.98 20.16 25.31 26.88 560.58 595.30 84 89
Abd. 177/73 3,400 283.1 18.98 20,16 25.31 26.88 71648 760.85 10.7 114
Abd. 172/76 2,520 209.9 18.98 2016 25.31 26.88 531.22 564.12 8.0 85
Abd. 169/62 3,060 260 18.98 20.16 25.31 26.88 658.02 698.77 99 105

Note: All other factors were fixed at 120 kVp, 180 mAs, 0.75 pitch, 5 mm slice thickness, 15 mm couch movement per rotation,
(Child: 140 kVp, 60 mAs, 1.5 pitch, 30 mm couch movement per rotation).
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Comparison of Radiation Dose in the Measurement of MDCT Radiation
Dose according to Correction of Temperatures and Pressure, and
Calibration of lonization Chamber

Chang-Lae Lee*", Hee-Joung Kim*", Seong Su JeonT, Hyo-Min Cho*", Sora Nam®, Ji-Young Jung*T,
Young-Jin Lee*", Seung-Jae Lee*, Kyung-Rae Dong'

*Department of Radiological Science, College of Health Science,
"Research Institute of Health Science, Yonsei University, TDepartment of Radiology,
Wonju Christian Hospital, SGE healthcare Korea, Seoul,

! Department of Radiological Technology, Gwangju Health College

This study aims to conduct the comparative analysis of the radiation dose according to before and after the
calibration of the ionization chamber used for measuring radiation dose in the MDCT, as well as of CTDly
according to temperature and pressure correction factors in the CT room. A comparative analysis was conducted
based on the measured MDCT (GE light speed plus 4 slice, USA) data using head and body CT dosimetric
phantom, and Model 2026C electrometer (RADICAL 2026C, USA) calibrated on March 21, 2007. As a result,
the CTDlw value which reflected calibration factors, as well as correction factors of temperature and pressure,
was found to be the range of 0.479~3.162 mGy in effective radiation dose than the uncorrected values. Also,
under the routine abdomen routine CT image acquisition conditions used in reference hospitals, patient effective
dose was measured to indicate the difference of the maximum of 0.7 mSv between before and after the
application of such factors. These results imply that the calibration of the ion chamber, and the correction of
temperature and pressure of the CT room are crucial in measuring and calculating patient effective dose. Thus,
to measure patient radiation dose accurately, the detailed information should be made available regarding not
only the temperature and pressure of the CT room, but also the humidity and recombination factor, characteristics
of X-ray beam quality, exposure conditions, scan region, and so forth.

Key Words: MDCT, lonization chamber, CTDlw, Calibration, Correction
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