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Abstract

This study was to estimate the radiation dose associated with 64-slice multidetector
CT(MDCT) in clinical practice and quantify the potential cancer risk associated with these
examinations. Lifetime attributable risks(LAR) were estimated with models developed in the
national Academies’ Biological Effects of Ionizing Radiation VI report. Mean effective dose were
1.48mSv in Brain axial scan, 7.66mSv in chest routine contrast, 12.17mSv in coronary angiogram,
24.52mSv in Dynamic abdomen scan. LAR estimates for brain routine varied from 1 in 7463 for
man to 1 in 4926 for women. In chest routine with contrast, LAR varied from 1 in 1449 for men
to 1 in 952. LAR of Abdomen dynamic CT varied from 1 in 453 for men to 1 in 298 for women.
So, 64-slice MDCT scan is associated with non—negligible LAR of cancer. Doses can be reduced

by careful attention to scanning protocol.
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Chest dynamic CT, Coronary angiogram), £
CT(Abdomen no contrast, Dynamic abdomen CT,
Biliary-pancreas CT), €% % &% t}5 CT(Chest
routine with contrast plus Dynamic abdomen CT)=Z
TEste] ZF AR 7 208 A F 2608 (A 1328, o
2 1289)E ti o= sigith & Al o] &5 7171e
6449 thsdE7] CT(Multidetector CT, MDCT :
GE, Lightspeed VCT, USA)E ©]&3}51 1, t/d=te]
7129l 270 el (scan parameter) 9} A & (scan
area, scan length, slice thickness, kVp, mAs, pitch,
DLP) 5< CT EUE9t g7l SAstArHi 11
ZGAE Folske Arbe 54 2 2941 ik AN

Alggst & wlolA QoA YA ((Topromide,
Ultravist 370mg I/mL; Schering AG, Berlin, Germany)
= 70 kgoll 100 ccE 7]5F2& 5 kg % Al 5 cc &

F280) AHg et

2. FraX%(Effective dose) A&
fFaAare] A& CT 2YH 2<% (console)dll #|A]
&= Mol F(dose length product, DLP)S o] &3}
At} DLP(mGy-cm)oll ICRP 102014 Axsl= 2 5
Ad AZAFE Fotod FEMAFS AEsFrHlLL
%‘ FEAHE)S o 2ol o8 Aatack
= k«DLP

k + conversion factor ©]tH12].



246 TFFE =83 =24 '11 Vol. 11 No. 4

¥ 1. CT ZAAF 59 & 22 8F

Scan Slice width | Scan Range - Lower
Scan Type scan phase kv mAs Upper limit -
v P method e (mm) (mm) b5 limit
B;i‘)’ “Cﬁ‘:;‘s“f' precontrast Axial | 120 250 5 145412 Vertex Skull base
Brain Routine, . e _ L B .
. postcontrast Axial 120 250 5 145%15 ertex Skull base
with contrast
3D Facial Non—enhancement Helical 120 120 0.5 166122 nasal tip mandible
3D cerebral Axial | 120 250 5 14529 Vertex Skull base
i - Non—enhancement - -
artery Helical | 120 250 1 155417 Vertex Skull base
Thyroid Dynamic: | erial, portal, Delay | Helical | 120 | modulation 25 220432 | Onbit floor | Slornoctavicular
CT junction
y . . - left kidney
HRCT Non—enhancement Axial 120 280 1 293154 Lung apex
upper pole
Chest Routine precontrast Axial | 120 280 1 288448 | Lung apex | it Midney
with contrast upper pole
postcontrast Helical 120 250 1 290+52 Lung apex f;;e?ir:j;
Chest CD%'namlc precontrast Axial 120 280 1 298+41 Lung apex f;;el;lirgclg
arterial, portal, Delay | Helical | 120 300 1 301460 Lung apex left kidney
upper pole
Coronary rospective gating Helical | 120 200 25 13610 Top of Cardiac apex
angiogram prosp gating - : - aortic arch DE?
. . . . Top of .
retrospective gating Helical 120 400—600 1.25 140+12 . Cardiac apex
aortic arch
Abdomen, no Non—enhancement Helical | 120 200 5 5204112 | Liver dome |  “Ymphvsis
contrast pubis
Dynamic recontrast Helical 120 200 5 514+131 Liver dome Symphysis
Abdomen CT p T pubis
artery, portal Helical | 120 | 250-300 5 5244140 | Liver dome bygﬁ’g’:ls
Biliary—pancreas precontrast Helical | 120 200 3.75 337482 | Liver dome | |l Kidney
CT upper pole
. . . . . left kidney
artery, portal, delay Helical 120 250—300 3.75 340490 Liver dome upper pole
Chest Routine
with contrast Precontrast, arterial, Helical 120 250-300 1 5304152 Lung apex Symph_ysns
plus Dynamic portal, delay pubis
Abdomen CT

3 2. ICRP 102614 AATE 24213} ofg] A=) obs $hate] 214 #9018 Aol w(DLP) 3 At | frad®d A4

kimSv - mGy-1 - cm-1)

M| £
oM 1A 5M| 10| el
wE]o} & 0.013 0.0085 0.0057 0.0042 0.0031
2] 0.011 0.0067 0.0040 0.0032 0.0021
= 0.017 0.012 0.011 0.0079 0.0059
75 0.039 0.026 0.018 0.013 0.014
Hel Zl 0.049 0.030 0.020 0.015 0.015

e 0.044 0.028 0.019 0.014 0.015
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3. LAR 2=
LAR®] 7F= 718 H29] Bauxl v=e] A
AR AESA 53 §93]9 72k BaLA (biological
effects of ionizing radiation committee VI, BEIR VI)Z
245191 H13). BEIR VI 2345 100 mSve] Ao
2 2R A& o)A (Monte—carlo simulation)ol
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o] 404 9349 #H S7FZ(ung equivalent dose)©]
10 mSv ©]e}¥, BEIR VI®] E=olA Heo M7 100
mSv 7HlS W 404 o4 €] Fqt EAYe gk LAR>
100,000”3 Z 240 Holtk. wehA] 10 mSv A=kl vjg
AR 10/100% 240/100000‘3] o} 2 Aol A= DLP9}
A ﬂﬁl* g o]-g3te] Ah=d Fa %t BEIR VI 2.aL
Al A AN S AR T BE OL(AH cancer)dl| &l
TS watel CT AAke] AAI4R] LARE Altet
AL, 919+ 1,000,000 2.2 kst Tt

=

2 2270(conventional scan) Brain CT¢] DLP
39 mGy-cm °| 3, o1& HIAFE

3]‘ 1.484 mSv A}\]:]— 7‘°§
so]
P+ 113066 mGy-cm©|

2.374 me/\}\T;}- Helical =715 A3}

—Al=

=

]_Q_

ol
-

0:] ;q_ﬂ]_ _71:03
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AR O A

S A ag 3}
3D cerebral artery CT+= % 33
(arterial, portal, delay) Ea HS}VL— Thyroid Dynamic CT
o] A9 fFrasge 4901 mSvelRar, o 7.451 mSv
FAoHE 31

2) &5 CT<] DLP¢}

A 2 15 A9 -

chest CT(high
resolution CT, HRCT)+= #&4=9 Hite 1.1%
mSvo|, HRCT ¥ Helical 2~ 02 2934

JAa7HA] @7 == Chest routine with contrast®] -

FA L 7665 mSvaAtt. Chest dynamic CT9] f& 4
. Az} 2o 10038 mSval, prospective  gating®}
retrospective  gating 2712 A3 Coronary
1. Z} 59 DLPe} Sasek angiogram® f&AFE BT 12171 mSvalx, Ho
1) %2 CTe| DLPS} Sase 19812 mSvolaL, F4 CT & 7F =& &S e
T 41
& 3. 7% CT9 DLPSF FaMw
Type of CT study — DLP(mGy—cm) — Mealsffective Dose(mSviv[ax
Brain Routine, no contrast 634.39 678.4 1.484 3.265
Brain Routine, with contrast 1130.66 1130.66 2.374 2.374
3D Facial 182.06 195.76 0.457 0.626
3D cerebral artery 830.75 1008.32 1.867 2117
Thyroid Dynamic CT 1002.09 1262.90 4.901 7.451
S5 CTY DLPS} FraXs
Type of CT study — DLP(mGy—cm) — Meellinffective Dose(mSvIz/[aX
HRCT 83.99 122.64 1.195 1.717
Chest Routine with contrast 547.47 654.06 7.665 9.157
Chest Dynamic CT 717.03 804.25 10.038 11.259
Coronary angiogram 869.34 1415.11 12.171 19.812
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3) B5 CTY DLPS} frax=
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CTQ] jg‘_ FEA a2 24520 mSvRar, FHd) 32503
mSvETth 29 H 27 } W = A T 4
o] ~70-S A 331 Biliary- pancreas CTY] &4
F2 30575 mSvE VERY 7P 2 dako|qdth 5
Routine 2=71¥} Dynamic &5 CTE 34 Aldsl= t}
% CT9 A9 Frad@d2 Hit 4801 mSvelA i, o] x
3l U5 CTe] Aol olx

Brain routine CT9] LAR2 /g 97k
= U463 %
Ag otk =24
A 46737 T 19
3D facial, 3D cerebral artery CT2] LARS w2 Hol%l
21}, Thyroid dynamic CTE B4 22677 5 19, 94
14907 & 17ollA] 25 oF Aol ajslSirhat 6].

a1, o

L]—/H 9259\31
ool wae

2N

< 19o

4 3 1349 o]
1‘3101]*1 2E 9 (all cancer)o] &
Brain CTE &

a3t

190]a1, A% CTe LARS 94 9139 % 14,
2. LAR H7} 600 % 1921 3 Ueht Mo ¢1g ugl
3o A} =0 ol 3z
1) 2 CT¢ LAR o] 7H =2 SR 7]
3 5. 54 CT¢ DLP$} Had®
e T DLP(mGy-cm) Effective Dose(mSv)
ype o stuay
Mean Max Mean Max
Abdomen, no contrast 483.19 594.62 7.247 8.919
Dynamic Abdomen CT 1637.11 2059.85 24.520 30.898
Biliary—pancreas CT 2038.34 2166.86 30.575 32.503
Chest Routine with contrast plus Dynamic Abdomen CT 3237.27 3372.90 48.01 49.99
5 CT9 LAR
T { CT siud Male Female
ype o study
LAR Odds LAR Odds
Brain Routine, no contrast 134 1:7463 203 1:4926
Brain Routine, with contrast 214 1:4673 325 1:3077
3D Facial 41 1:24390 63 1:15873
3D cerebral artery 168 1:5952 256 1:3906
Thyroid Dynamic CT 441 1:2267 671 1:1490
E 7. %% CT9 LAR
Male Female
Type of CT study
LAR Odds LAR Odds
HRCT 108 1:9259 164 1:6097
Chest Routine with contrast 690 1:1449 1050 1:952
Chest Dynamic CT 903 1:1107 1375 1:727
Coronary angiogram 1095 1:913 1667 1:600
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¥ 8. B CT9l LAR

Type of CT study Nete remale
LAR Odds LAR Odds
Abdomen, no contrast 652 1:1533 993 1:1007
Dynamic Abdomen CT 2207 1:453 3359 1:298
Biliary—pancreas CT 2752 1:363 4189 1:239
Chest Routine with contrast plus Dynamic Abdomen CT 4321 1:231 6577 1:152
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