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PR RIS ELLEE R Assessment of dose levels for computed tomography examinations.
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Summary:Dose levels for CT (computed tomography) examination have been published in an academic journal of JART (the
Japan Association of Radiological Technologists) . It was expressed in assessment of CTDI . These doses were 40, 11 mGy for rou-
tine head and abdomen. Although, operator consol of CT equipment doesn’t display the value for CTDI . In addition, CTDI defined
in terms of absorbed dose to air within PMMA phantom of diameter 32 cm for abdomen. We reassessed the value of dose levels with
the use of initial data. Dose levels expressed in assessment of CTDI | (pitch=1.0) were 59 and 23mGy for routine head and abdo-

men, respectively.
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X#CT (computed tomography) MENHEST
flio#F AL, CTDI (computed tomography dose
index) XMSAD (multiple scan average dose) T
b5, EEHGTHE#Z%Z B 2ICRP (international

commission on radiation protection) i, publication
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87N 2B W TH A DDRL (diagnostic reference
leve) % CTDI, per slice or rotation TFFi L T v»
4. % DO1fE X, routine head T60mGy, routine
abdomenT35mGy & LCv: A, /MR (UEUT, 5
W, 10M%) 120 L Tid, reference dose value& L
TShrimpton DR #5[H L T 5.

B R T IR MIAEA (international atomic
energy agency ) &, Safety series No.115” B X UF,
20044E 12 B 1T Btecdoc-1423"12 B v TH A Ddose
guidance levelZ MSADTsHMli L TWwW 5. FOfEI,
head T50mGy, abdomenT25mGy& L CWw 5.

HABAT IR & T, XBCTHRAE O B~
fE & L THHE40MGY JEEB1 ImGy #$27R LT %7,
SRl 1E, PMMA (polymethylmethacrylate) 7 7
¥ b (FER16em ¢, BE30cmeo) HRIZBITD
CTDI, L &h, NRIIEALZ->TwDH. RS
R7:CTDL, 13, PMMA7 7 ¥ b A$OPMMALL
PR T s L TW A HESH 5.

IAEA tecdoc-1423*1%, MSAD & CTDI®RE4RIC
2WT [When MSAD is measured for multiple
slice and the distance between slice is equal to the
slice width (or pitch=1) the MSAD is equal to the
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CTDI measured in the phantom at the same
radial position as the MSAD] & LCTwa, BlfTo
R HEE X, PMMA7Z 7 ¥ » &5 ORI
wCHM L 723 & ICIAEAD R § 4dose
guidance levellZ X3 5,

—F, ERERHEMZEHSKIEC (international
electrotechnical commission) 60601-2-44" {3,
CTDIIZXF LT [Reference dosimetry for CT is
based on such measurements made within
standard CT dosimetry phantoms; these presently
comprise homogeneous cylinders of PMMA, with
diameters of 16cm (head) and 32cm (body)] & 3R
LTw5,

CTDI%FHli§ 47 7 ~ b L EEDESRKIL, ICRPIZ
DOWTHEBRTH S, IEC 6122326 2B &2 72
JIS Z 47522-6”, 542 HEEET v~ Mo, [H
fE16cm (BHEH), 32ecm [ (&) BEH] oFY
AFNAZ ) L— O E LHEICHWS] &
R’ARLTYA. BITORSOMM B FEfHiE, CTDI
DEFRIHERL T,

¥7:, IEC 60601-2-44"%, CTDI, CTDI IZ[¥
LT [This CTDI, value shall be displayed on the
operators console, reflecting the type of
examination selected, head or body, and the CT
conditions of operation], # & O [The value for
CTDI,
displayed on the control panel, reflecting the type

 expressed in milligray (mGy) shall be
of examination selected, head or body, and the CT
conditions of operation] & LTwW5h. X —h—
DEMXMCTEE (CTERE) 1, AFv y£H7
2iZCTDI, CTDI, DLP (dose length product)
HEERRLTWS, RLOHOAZTRETMT 5
CTDI &, THoHEDLEFNETSHS.

REE, BRSSO H 5K H Mz 3
Mid 2 HEARE LI2OTHRET 5.

[75&]
1 KR B E4E O BT

XHCTHAE DR HEHE L, 1998F ITHEZ 1T -
ZohERHIX (BRI, MR, =EE, AR 12
BEMOCTEESHORKRE 2 5E 1L W
R0 BCTDL O P H I, HEF4040mGy
(PMMA7 7~ b A8 16cmo ), FEER1094mGy
(PMMA7 7> b 2% 1 30cmae) &HEL TV 5.
CTDI, (&, ZEZH & PMMADYILHE S AR E |
(U /P) s’ i/ p) JEFLIZPMMAT 7 >
P AFHOPMMAWRPRE TRl L T b, 26
DF =% b IR HFEFI, BEE40mGy, B

#R1ImGy & 272, F#HHIZB VT, PMMA7 7
¥ MAORIEFI0mmIZBIF HCTDI% LEE, T&b
L THHMEZIT->TWwa.

ARk, €OEEFHYLCCTD, &L (1),
(2) ALY XCTEEDCTDI %7l L TFHEE
B L7z, CTDLE, WIGREZEHRE O M HE 5
UTCPMMAZ 7~ M A OZBRIBIEE & L7,
pitch factorit, beam pitchTl0& L7z,

1 2
CTDI, = (ECTDIIOO, (,+§CTDI}OO‘,,)

.................. (1)

1 1 2
CTD]‘,U, =M(§CTDIIOO, ‘ +-§CTDIIOO, p)
.................. (2)

2 PMMA7 7> b LAEDOCTDIFHIE

CTDI Tl L 7B oK B M, PMMA
77 FA30cme EFHWTWAS, ZTR%E32cmo i
B BFMMEICHIET 5720 T O£ T 72,

CT##E L, REH B Aquilion 165, 3251, Asteion,
X-Vigor, TCT-60A, ¥ — #* ¥ A ft #Somatom
Sensation 1671, GE#:#Proseed SA Libera, Light
speed plus?OFI8HEZ MM L7z, #WEBIEIE, 2002
FL2RICERERE PL - TN REERICE DK
L% 1T - /- BEEfM = 5T Radocaltl B model 9015,
AR E100mmOXHMCTHEBEM10X5-3CT (R ¥
VD R LAY

CTDIDOHIEIZHEE % APMMA7 7~ M Ak
16, 30, 32cm¢ DPEEEMEH LAz, HVL (half-value
layer) in free-in-airOPEIZHE R Al (aluminum)
i, BERBCMIL7230cme ODFFEHRL 7.
FEE, 80kVAS5140kVO#P TIT - 72. FOV
(field of view), R OFIUIZL Y 7—F R
7 4% (bow tie filter) Zffiv i} ACTHEIL,
EBLEEOMAGDOEEZEE L THEET>A. R
74 AFE, A% (®%B) AT A AET10mmiulfk
& L7

HVLOME X, CTEEOREEF.LICBITSHEH
ZERH (free-in-air) EXHCTHEBM FEE L,
METEAINE A ZABRBIEIC LV ER L. £
BT ANF—1t, HVLEXRTREF— % 7> 712
K IN TR EBEI AN F—IIRB L hEHL
72, CTDI, _CTDI, o % i, Il e
PMMA7 7 ¥ b AOWHMIE$ 5 & 5 IZELE L,
Fopg, BIVYETAGORERTI0mmIIXHRCT
HEWHZIEALTPMMAY 7 v PAHIIBITS
A IRSHRE (air exposure | C/kg) DMIEZIT-
7z, CTDLZ, ZERMGHHEICW (3397]/C) %
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FUTPMMA7 7 v b 2APRIZBIT LR —<
(air kerma : Gy), ZRUWIHER (air absorbed
dose : Gy) TaHMiliL7z. CTDI, 13PMMA7 7 ¥
bAoHBz BT B ERRIHE L L, CTDI, |
IZPMMA7 7 ¥ b 2@ L FELAOFE F10mm®
XMW R B L EE L, 77 v FAED
MIEfREE, PMMA7 7~ b A16, 30, 32cmo @
CTDI & HVLOE#EE & £ 12, 30cm ¢ A5 32cm
¢, 30cmeo HHlécme, 32cme B H1lécme DH
GE77 7L 7.
3 EREEEORE
EHOPRET LM AFEMEIL, beam pitch 1.0
I2341} 5 CTDL, TR L7z, 284l L 7: PMMA 7
v AL, T 16cm ¢, MEEET 32cm ¢ &
L7z, BATOEB AR TH 5 CTDI,, 4 5 A%

TREL CTDL 25T 5 -0 OfIE AL &
HL7-.

[iER]
FigliX, S RO AL 2% CT REIIH T

BDEHOAF ¥ v &M CHML 22 CTDI,,, B&
U'CTDI, % PMMA 7 7 ¥ b A O 2 IH =
THEMM L 228 £ 2257, PMMA RIE R OF
flfilE, 4040mGy 2% U TR E CTHHl L 72
CTDI,, € 5645mGy, CTDI, T 5854mGy & 7% o
Fo.o WELLMEE, BITOKBHEME LKL T
145 E e »7z. ZORE, HilZ PMMA 7 7
¥ k& 16em ¢, CTDI  TaFili L 72Kk B B X
59mGy & 7z o 7=,

Fig.2 1%, IEED A £+ » £L04-CHEM L 72 PMMA

> M4 30cm ¢ » CTDL, , # X U°CTDI, T
FRaTfili L 726 R 2 R 9. PMMA WILHE = O P
filiix, 1094mGy 123+ L €2/ WIUHR &t CFEHl L 72
CTDI,, T 153lmGy, CTDI T 25.15mGy & % -
7-.

Fig.3 %, CTDL 2857 7 > b A{EORIESR
e, %ﬁiﬂ%éﬁc ¥, PMMA 7 7 ¥ b & 30cm
¢ » 5 32cm ¢, 30cm ¢ A H 16cm ¢, 32cm ¢
2516ecmp E L7, 77 FAE30cm d 25
32cm ¢ ~NOWIFAREIZ, QOBET—EL Lol

N
S

g

o]
S

S

Absarbhed dose to air within
FPMMA phantom {mGy)
3 3

e
e @CTDlyy - Ave=56.45mGy.-

Fig-1
Distribution of CTDI values for CT
examination to routine head, reported
for 37 scanners, expressed in terms
of absorbed dose to air within PMMA
phantom. CTDI were derived from
measurements on the axis of rotation
in PMMA phantom of diameter 16 cm.
Full line is average dose for CTDI

100.¢

and dashed line is average dose for

CTDI.
The value for CTDI
pitch factor = 1.0, is equal to CTDI .

expressed in CT

Fig.2
Distribution of CTDI values for CT
examination to routine abdomen,
reported for 38 scanners, expressed

in terms of absorbed dose to air within

&CTD,, Ave=58.54mGy
0 [ | | H | ] 1
4] 5 10 15 20 25 30 35 40
Number of scanners
{n=37PMM A phantom size=16cm ¢ )

OC DIy, ~Ave=1531mGy |

40

30

%

YQ<><>0

o¥® 0 0 g

Absorbed dose to air within
PMMA phantom {mGy)
S

“ ...... ....... ’ ’%“‘ ............ ’ ................

PMMA phantom. CTDI were derived
from measurements on the axis of
rotation in PMMA phantom of diameter
30 cm. Full line is average dose for

CTDI,,, and dashed line is average

=]

4] 5 10
Number of scaners

(n=38 PM M A phantom size=30cm ¢ }

15 20 25 30 35 4

dose for CTDI . The value for CTDI
expressed in CT pitch factor = 10, is
equal to CTDI .
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— 30 ;
S ;
2 A : :
R TS e O
W W K WK Aap akAs A
e E : D Xx A : X
Sg20 [ e Y S L
G, e ' , ' '
o S : : A : : A
a7~ A O S S S
& Qo : E : E
A : : : :
SZ 10 5 E 5 5
2 PO R R IR .
EL) . : : E ¢ 3cme ¢ m
> 5 05 s e prmmene P A 32emd —$6¢ m .
[y : : ; Fig.3
= : : ; X 30cme 46c m
© 0.0 L L i i Graph showing the conversion factor of
20 30 40 50 70 CTDI , for PMMA phantom size.
E ffective energy (keV)
Table.1
Assessment Phantom size (cm ¢ ) Head Abdomen .
[Head] [Abdomen] (mGy) (mGy) Comparison of dose levels for CT
examination. Parenthesis are
TAEA MSAD 16 30 50 25 reassessed air absorbed dose for
JART CTDI 100 16 30 40(56)11(15) CTDL,. JART-M"is reassessed dose
levels for CTDI . The value for
% vol
JART-M CTDIVOl 16 32 59 23 CTDI | expressed in CT pitch factor =
ICRP CTDIw 16 32 60 35 1.0, is equal to CTDI..

EHHII L Y 50keV (2B 1T 5 HIEAREUE 0895 &
o7z,

JEERIZH % 32cm ¢ @ CTDI, TiE, 25.15mGy
% 0895 = 2250mGy & o 72, TOME, Bix
PMMA 7 7 ¥ b A 32cm ¢ TEH L 724808 H B4
13 23mGy & o7 RELZEE, PMMA 7 7
> b4 30cm ¢ TEAM L 23R4T 0 BE oK O EE
D206 & o7z,

Table.1 %, MEREL B L Lz, 2R
= Cakii L 7= CTDI,, &, BH#BT 56mGy, AT
15mGy & 72 ¥, TAEA @ dose guidance level & b
B U CHERC 6mGy & <, BEFBT 10mGy < %o
7o, BEOHIRELLKBEBEEME JRAT-MY &,
ICRP ®##77¢ 5 DRL & & L T T ImGy, M
W 12mGy KW EREL &Y, ThE098,
066 15 & 7o 72,

[EE]

1999 412 b A ETIE, 10693 5O CT B 2 E)
LTwa Y, B, 33% OHE D 11050
HERD, B4 3655 THEOREIMITENRTNE .
CT %1, ZEME, MESNORE, BEEZH
B ARFEOMES, SFIFLBEHIZLIIER
AE LV, FRUCEY, XBCTREOBIEICH
T AN, FERE, AXETHESIELEE

HTw5B, —K, H#EAER E#E, XBECTHRE
DRI T E T, BRBGORILZ BT 5.

AR CREL KR H M, BAToM0RR B E
ErxEOLBICHRB I EBTFT—5 2FAL,
PMMA rf1&> PMMA WU EI2E1F 5 CTDI, T
B S AT B KR HEE & BRI E I BT A
CTDI, THAFfi L 72.

OARBSS BRI EPHRHE LERET— 5 75,
HCTHEBTIHOPNTWDLIAF Y VEBFET L
CTDIL,, B&LUPMMA 77 ¥ b A&H T 10mm
2B 5 B, TEB® CTDI, ExhT AL ¥ — ol
ERBEERMEL TS, 20T PMMA RIEE
(2& D EFli S 72 CTDI, 43, IR HARE & Shie,
L# L, CTDILi, PMMA 7 7 ~ b L 122Kk
PHETERINTYE, 207D, ERTAILF
— T & IR E AR O B R 5 U T 2RI
PR TR L 7.

CTDI, % & fifi § % 720 124%, CTDL, » 4%
2 b, FOERIE, PMMA 77 Y PARET
0mm 2B A2 ETEAD CTDIOFEHEE LT
ICRP, IEC X W #EXhTWwE ", HEEF—2 L
BoltHREYIIBVWTELO CTDIICHET % )
BENRTwZRW, PMMA 77> bAa% CTEED
EEAHLICEE L oSS, ABIZBT A CTDLE,
ETEATHEMNICEN W, ZO0, LEBET
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#0> CTDI ®FHyfti % CTDI,, & LT CTDI, TFF
fili L7z, & 512 CTDI & %Al beam pitch 1.0 {2
BT % CTDL, TR BIEMEORRE 7o 72. ICRP
i, DRL % CTDI TR L Tv % 72, beam
pitch 1.0 @ CTDI & B WRETH 5. HREIY
(A 7 {9 B 241, ICRP & A4 CTDL T
PRTHIETRIEZWIIERL, BEren
HEWIERLH L., UL, BHE XHCTHE
OFEIFEO EFIE, CTDL, Th 5.

ARk, RREEHEORLL ATy TE2EEBIZA
729 2 TCTDI, Tid% <, & AT beam pitch 1.0
®CTDI, & LTHA L. 20004, 53T
S EERET YL A IMPACTCT Z2HW XM
CTREOEIHEFMICB VT, BREDZ S
1 ABOBEEITFoTWD, 5%, Z0L5 54E
AT OB pitch factor DT RIZT L ET
pitch factor % & L 72 CTDIL DK% H L H %
EARTAHAIENueE 2 D,

ARAHER L7 H L, CTDL 128 W»T
BT 59mGy, 32cm ¢ 2T 7 UNT 7 v b A
ZHIE L7283 C 23mGy & o7z BATOMKEHE
BT AE41E, FhENR 14514, 206152 %
o7z BEHoOEGE, FEEHBELTRE LS
720 G, 77 Y PAERREVEE, CTDI,,
ZEM+T A PMMA 77~ FAEGT L0mm T
® SCD (source chamber distance) A< % -7
oSS, EERL.OICBIT S 3607 HHTH—
ICRiE SR HE B L TAE b0, F
7z, BHER & WL T CTDIA/ NS wi-diER e L
T CTDI,, % CTDL, QHADHENKE o rate
HDTH5D.

PMMA 7 7 ¥ b 4 30cm ¢ T&Efli L 7z CTDI
M5 32em ¢ IZHFIEEZ AT B, EHT AL F—
50keV ICB VT AMIEREZHH L. 2hig, B
N —F RREITBT 5 FHEHEOFHN 2 ER) - &
VF—A35150keV & O EBEICL, i,
WR LB EREDSSHER T ETHAH I L EH
52 PR AN

AAAHER L 22K B £l 1x, ICRP @ DRL,
CTEENFNL—Fary—LEWRERTHIZL
MWTELMERFD. — K, BITOWRMRE RMHEILZE
SR EE LSS TAEA B LT 5 H)
EHEFED, 2oz, RRFIEAERR LR E R
fEDHEHERL v, BRBUE CRELZB,I L X
AMLOEEELY, BHITORBERE BIUS
R LR B el 3 5 2 L 2 I FET 5.

2004 FEICHREEINIARCT A A FI54 91,
Donncly 5 P OBELBFIIL THRBIZHN T 55
R A v 5 & ERME CRTM L 2 e’

BRIz hTws, LaL, ABIEHT 2 CTDIO
mEd v, T, BRESOWMEITB VT 2004
12 10 Mgk O BEER CT RAEOREITFMZ 4T - 72855,
2 TOMZR CTERRAEMEL R 2R+ HEL T»
5P Stk BIReEEZ, DEZEELHTICO
MREFMICRE L, KRHEBESET LN
Hh.

[#&58]

. |ELZEKBKEHEMEIZ, PMMA 7 7~ b A
H o> 72 S W IR B C BEER 59mGy(16cm ¢ ), JEER
23mGy (32cm ¢) &7 0, BATOMBMBRHE LY
GERT 145 1%, BT 20615 o7z,

2. MELLEREEMEEZ, AXV—Fa22 V=N
EHBEIT) LN TELOFRTH 5.
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