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Current Practice of Pediatric MDCT in Japan:
Survey results of demographics
and age-based dose reduction

Osamu Miyazaki, Masayuki Kitamura,
Hidekazu Masaki, Shunsuke Nosaka,
Mikiko Miyasaka, Kyoko Kashima,
Yoshiyuki Okada, and Yoshiyuki Tsutsumi

Purpose: To assess the current practice of pediatric MDCT
in Japan, with particular reference to age-related dose ad-
justment.

Materials and Methods: During the first three months of 2004,
a questionnaire was mailed to 996 institutions, among which
listed MDCT users ranged from private hospitals to large
university-based hospitals.

Results: We received responses from 348 (34.9% ) institutions.
Fifty-three percent of the respondents had four-detector
MDCT units. Approximately 70% of examinations were head
and 22% were body. Scanning parameters were determined
by full-time radiologists in 40%, and by CT technologists
in 28% of respondents. Eighty-nine percent (head CT)and
85% (abdominal CT) of respondents indicated that they
changed parameters for children. More than 90% changed
tube current for optimization. Change was based on the
technologist’s experience (56 %, head CT; 43%, abdominal
CT), and automatic exposure control has been used as a basis
of mAs control in 17% of respondents for head CT and in
34% for abdominal CT. Age-related mAs settings for abdominal
CT were almost the same as those published in a United States
survey.

Conclusion: Although Japan has approximately 40% of the
world’s CT units, optimized pediatric MDCT settings might
be moved away from a fixed mA protocol as recommended
by the FDA and in conformity with the ALARA (as low as
reasonably achievable)concept.
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AL, BIBENEZIGE L, BEO—BIZAMED & -
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HOBE, HtE Eﬁz:c L, fEB% LA EDREIETRT—
HELUEREOHEBEICHEL:. ERRo&M T, F#EMEE
2oV T OEZEEF OB (%) &Rz, L2420
mAsiZ2W T, [OEFEPRIENE O ool (B 5 100~
200mAs THALIT150mAs) Zffivy, ZDIERHKX G OmAs DF
Hfiti & EHeRFE R ROz, 2770, BoRWER, TERE
i FOME (B 5 FHECT TR TIZ150mAsLL T i2150mAs,
JEERCT LR T & M iE400mAs L 13400mAs) % F DA O
ELRE L. 4 ODERIREICBIT AmAsD BT X —
FharEa—%—D7 b7 LT (Microsoft office Excel
2003) A4EH L, #EaT520 IZparametric unpaired t-test (2T
HFEAEERE L.
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1. 2F0%E

Bk D996 HEFR 1= 7 > 7 — PR Ek L, 348fEaE DM A F
&7, BIERIIZAI%THo7. ZDIBbL ¥ —F v b
web site COAIEA2084(59.7%), FAXE & Ul T ol
ENT1401F(40.2%) TH o 7=,

1% 25258 & N7 Rk O BUEL D PNFRIEZHEET (19PRLLTF)
D171 (4.9%), /IiikE (20~995R) H%2914 (8.3%), Himbe
(100~4995:) A51921(55.1%),  KHEE (SO0 EL L) 2510414
(29.9%) Th b, FHEEIPEE LD, RATRIHHE,
ANEEE, BTONETH o7z, 26 :(1.7%)1d<y F#
DHEOETH - 7z,

T — MER
(1) CTHERE - MeArERsl e & — AR

MDCT DF LS O ENAIFEIC 4 51 ¢ 18514:(53.2%), 2
51 - 661 (18.9%), 1641 : 564(16.1%), 8 %1 . 401F(11.5
%), 6% :1%100.02%)THY, 4FIMDCTH S KL
Tw 7z (Fig. 1).

AR/NBCTOMEIZB L TIE, 0~5 fEA5116/E:% (33.3
%) Licb %<, DWT6~101F4559HE7% (17%), 11~204F
3551 (15.8%), 30f:LAEAS54 7% (15.5%), 21~30fF
H3300E% (8.6%), 0 1FA%28/ERE (8 %) TH -7z, 6 Jifiak(2
% ) L HE] T d - 72 (Fig. 2).

BAEOMAEEICOWTIE, FHE69%, Mit22%,
FOMAT9%TH Y, FEHIH 7 HITH o 72 (Fig. 3).

x#vyﬁmm%ﬁ-mﬁuﬁﬁﬁofwéwmﬁﬁu
LTI, @403 (BERED D), HERGTREED
1581F(39.2%), CTH2AMEHS #%'HMT?& 1141F(28.3%),
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8 DAS
n=40(11.5%)

6 DAS
n=1(0.02%)

NA—————
n=6(2%) _ '

11-20 pts
n=55(15.8%)

\ 6-10 pts
\ < n=59 (17%)

o

—_—

Fig. 1 )Number of data acquisition systems(DAS)in MDCT
(N=348

Fig. 2 Number of pediatric CT examinations per month (N=348).
NA: no answer.

1
NA

Part time r:ldlcloglst i
n=13(3.2%) ~ n=4(1%)
Ordered
physician

n=114(28.3%)

Fig. 3 Ratio of anatomical sites among pediatric CT examinations.

O L 7= S FHER | 11415 (28.3%), FEHEIBUHSIERN © 13
(3.2%), MEEE :417(1%)Th-7z(Fig. 4).

DNRCTOFTHNZ DV T (HHEED D, N=481)iF, %
UHETRRHE | 21714 (45.1%), FEFBIBOHREIE - 1581
(32.8%), EFRHEIEE : 10214 (21.2%), #FE Lo 24
(0.4%), #EME :2140.4%)TH Y, HihE 213 EHD
HEHRFHE IS & 0 49 8 BloFE A% ST\ 72 (Fig. 5).
(2) BH&R, MEEBCTIZDWT

BN LNBOCT T LT ZEE L TV 2 H 0w
12X L, £3481ERED ) L T310(89.1%), M T297
(85.3%) DR AZEE L T\ % L[4 7= (Fig. 6).

BEARECMEEE L TV A0V LTIE, BE,
JEERE SmAsE BMTEB LTV 5 & DEEH D %<
(BEEfn = 175(56.5%), FE#bn=215(72.4%)), BEEBCTIZ
KOT, mAs& EDMATIERR (22.9%), mAs & FEEN
26t7% (8.4%) &t . MEEBCTIZRT, mAs & EEEHG8
1R (12.8%), mAs& ZDMbAR24kiER% (8%) & < (Fig. 7).

24

Fig. 4 Who decides the particular CT scan protocol or setting?
(N=403*%)
*Plural answers were permitted, NA: no answer.

l____
Not reported
n=2(0.4%)

Ordered
phy'alci.an
n=102(21.2%)

NA
III n=2(0.4%)

Fig. 5 Who makes the diagnosis of a particular CT exam? (N=481*)
*Plural answers were permitted, NA: no answer.
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cranial CT

I 1
NO NA
n=23 (6.6%4) n=15(4.3%)

abdominal CT

l_“‘__ 1
NA
n=16 (5/ l | ||n=‘.5 (10%)

Fig. 6 Do you change the parameter settings for pediatric CT?(N=348)

NA: no answer.

cranial CT (N=310)

others — kv
n=15(4.8%) n=2(0.6%)
1
mAs, kV & others NA
n=16(5.2%)

n=5(1.6%)

P
mAs & kV

n=26 (8.4%)

abdominal CT (N=297)

others — — mAs, kV & others

n=13(4.4%) n=4(1.3%)
— 1
mAs & others NA
n=24(8%) D n=3(1.0%)

Fig. 7 Which parameters are changed for pediatric CT?
NA: no answer.

mAsHEIH B WidmAs E MO FEH L TWEE5% 6
beT, #IEKEHMICmAs % ZH L T 5 ek 13 5
7593.0%, HEHFH94.5% TdHh -7z,

RN % HEHE | FEEE 21T - TV A DIV TIE, FEED
CT(N =423) (Z4El © 217Mif% (51.3%), FEBH : 81M67% (19.1
%), AE . 54ffiRk (12.8%), I @ 24ffiEk (5.7%) DT
57z, JEEBCT (N = 455) 1 24EHf | 184/E7% (40.4%), KHE .
163Mi% (35.8%), FE . 61Mii%(13.4%)DIETH Y,
i - BEERCT & b BIROFEM A i b TR L T/ (Fig. 8).

FOEEIZED L) RIEETITOR T 50 (BEHOESD
Y, BEER I N =356, & . N=341) 22Tt “Has i
DRFBRIZIET &7 D% T, BHED | 201 /7% (56.4%), M
B 1 150H5% (43.9%) TH o 72, KW TUHERERIE 2%
{, THERIZ60MERE (16.9%), MEEIZ116/E7% (34%) TH -

FH1747 H25H

o, “ICHREZE I IITEES | STHER
(13.?%)*@3697_ (Fig. 9).

FEEICTOEEEREIX, FIFHTI120kV DRRED R
1244, 0i~1 AHTB81.9%, 1 #H~3%T85.9%, 3
~6 FET91.9%, 6~155T93.0% LFHHHB LASH T LI
120kV DHFIEEDTE 51278 < 72 o 72 (Fig. 10). [AHkICHEECT
THEABEDOERTHY, 0~4 % T0%, 5~8i%TI3%,
9~-12/%T95.7%, 13~15%T96.9%%%120kV DE B %
L Twi (Fig. 11).

mASIEICDVTIHE, &b BEEORED - 2 120kVDRE
2BV 5Pl L B REE R k2. B, BEFREIRERE
12 & BEIRERME T o T A L A% L7z Miski ot &b S Rt
L7z, BEECTOEERIL 0 #~1 # A (n=206) TF3168.6
+37mAs, 1 7 H~3 % (n=216)T177.6 £ 40mAs, 3~6

%(16%), NEHE  47hiz%

25
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cranial CT (N=423%)

NA
n=2(0.5%)

|

I
Others
n=45 (10.6%)

e
Height
n=24(5.7%)

Body weight
n=54(12.8%)

abdominal CT (N:=455%)

I
Others /l’ |||

1
NA
n=3(0.7%)

n=44(9.7%) /<

N
Heigh
i o\

_
Fig. 8 What are the standards for changing the parameters of pediatric CT?
Plural answers were permitted, NA: no answer.
cranial CT (N=356%) abclominal CT (N=341*)
1
Others Others /< NA
n=32(8.9%) n: =6(1 7%) n=26 (7.6%) / n=2(0.6%)

Publlshed
reference
n=57 (16%)

ubll she&
reference
n=47 (13.7%)

Fig. 9 What are the grounds for changing the parameters of pediatric CT?
*Plural answers were permitted, AEC: automatic exposure controller, NA: no answer.

i (n=231)T198.5 £ 51mAs, 6~15i% (n=231)T237.5
* 59mAs (Fig. 12), HEECTAT0~4 j%(n = 155) T108.0 +
55mAs, 5~8j#(n=162)T133.5 = 57TmAs, 9~12/%(165)
T165.6 £ 63mAs, 13~15/#(n=174) T202.2 + 67mAsT
Ho7z(Fig. 13). THHOWEE, BEHCTICBITZ 420%
ERDOmAsEEL, #HAT£A 12 parametric unpaired t-test|Z
BT, WTFhoBII B TLAEESAL NS,

z =

Robinson 513, ~ 1 #IVCTAEY T 2 LLFT O 19864F 12/
JRCTOHUE  MHRAKICBI T 23300 %2 568 L, ANEMEE
CTIZ A — A —HEIED50% WD &1 THRETHETH 2 Lk
TWa, EHEDPWRZRY, ThAVNECTOHIE SR %
R LD L Bbh s, Uik 4HICES T THE
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CDOCTHIE I BI 2 5i3C%°, ICRP Publication 87
(20004F)",  BERFZEH 4 OFAHE (UNSCEAR 2000)?,
AREVNEBEHE A DALARA (As low as reasonably achievable)
By 77 Ly AN —(20014F)%, KEASHAR (U.S.
Food and Drug Administration; FDA) D#h#5 (20014F) 4 7 &
R R A LEER SN WL &I 5 CTHREE
PR IO FERERASAGF (20014E)2 %, /NECTORLE 2
WERL T A, B X UVNBCTHIE SR AT
BEEHEATVES,

KRFRIZBVT BCTHHRIR OEREGRE L, BOTHIESERE
FFERTER S PR AT 2212 19794F, 19894, 20004E124T -
TWB, PG 1320004 121T 5 7R FH DCTH — A &4
REBOE ICEEICIE LTV AN, 27 v r— Nl
DEIRIIEFEDMEBEOE M % LIBHLN TS, NECT
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200
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0 < 3 4 Sy 6-15y.0.
. e e 3-6y.0.

Fig. 10 Pediatric cranial CT: kV distribution in four age groups.
Note the percentages of respondents that use 120 kV in cranial
CT, as follows: 0-1 m.o.: 222(81.9%), 1 m.o-3 y.0.: 233(85.9
%), 3-6 y.0.: 249(91.9%) 6-15 y.0.: 252(93.0%).
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25 7 > =

e
0 1 1 it h-l::;‘-;%'-;: '-i:;t _'—_\r-—-ﬁ'--b
100 150 200 250 300 350 400
mAs
e - 0-1m (n=206) ave 168.6+37 mAs*
Br--emmememeeeees 1m-3y(n=216) ave 177.6+40 mAs™
L — 3-6y (n=231) ave 198.5£51 mAs*
— - 6-15y (n=231) ave 237.5+59 mAs*

*p<0.01 (parametric unpaired t-test)

Fig. 12 Age-related mAs settings for cranial CT at 120 kV.

BHEOMNDS 14T TH B L, BTN ATHEA
IZH LB TIRIESHCTO L EAB0% & HE TH 5 1% 5
LTwahs, 2hPANIIZ/NBIZERE L72RE Lk i
FINTHAR, bRLbRORAEZBRY TIEARRO/NE
CTIZOWTOFFZ EEREILBRICIIRONT, Thst
MO TORE LB S,

AEDT v — M, 2003FEDERTMDCT %2 LT
WhRER xS e L, FOMEE L TMDCTIZ% 4%
P S/NBTHEEHTIZ BT 5 oM, BT &
WE MR DT % R 5 = & AT R 2 WY 72 W45 b
HELLTHHIRTELY. LELEHS, AHICBITS

FHC1TAET A 25 H

L7 % 221

No. of
institution

150

100

50

Fig. 11 Pediatric abdominal CT: kV distribution in four age groups.
Note the percentage of respondents that use 120 kV in abdominal
CT, as follows: 0-4 y.0.: 225(90%), 5-8 y.0.: 234(93%), 9-12
y.0.: 246(95.7%), 13-15 y.0.: 251(96.9%).

No. of institution

125
Do
100 e
e
75 T e \'\ \
f LA S Ay
psadl S i \
1 ! » e
50 £ e N
JI" J \\ \\\1
o5 I ,,-/ SRy \
‘uf \\\\“ 7 -, \
0 tﬂ 1 1 1 \';;"ﬂn_.._| ““““ =
0 50 100 150 200 250 300 350 400
mAs
¢ —————-—-- 0-4yo0. (n=155)ave 108.0+£55 mAs*
Beemmeeeeeenas 5-8y.0. (n=162)ave 133.5+57 mAs*
— 9-12 y.0.(n=165)ave 165.6+653 mAs*
$————— 13-15y.0.(n=174) ave 202.2+57 mAs*

*p<0.01 (parametric unpaired t-lest)

Fig. 13 Age-related mAs settings for abdominal CT at 120 kV.

NEMDCT ORI, R4 - p M 4 & AL iE
s hTwiwv, 22 T40EIE, MDCTOFIETH 54
EETAVNBRAEI EOREEE SN TV DL EWlET S
Higb D, ZoMEdRELTERLE. LA TS
BIOFAAEH L, MDCTa i L Twiwiiikid 4o
WENELSTBY, ZOHE%Z D o Tnon-helical, single
helical CT% 3 X TEHH - HAZEOFHROAFL L TRV
MBS S, L L s IhboieilEz, wl
DTGER S O FHRAF L CTIA (722 iR A5 E, [IEEE63~88
%) & bbb O/NEOMDCTHIAR (348 HrE A A, [AIgEE
34.9%) AR CHE L 4RI OFEROZ U EHETT 5.
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A RIS R (Fig. 2) A H/NECTHAEREZ MM T 5 &,

A HBREBIIS 5 MM, g% 5872348 ik 75"%

ECT#E%(11,050%) 12,55 584 (3.1%) 5 B It
13#910,2000F L E & %2 0, FERTIZI2 D EE 2 5.
TGS OHER (11451 2 %A ERB S, 27L&
NS PMDCT 2 AT Ak Th o722 L # ML T
WA TIREMEATRIZ SN, IEAGEM L ket Th s L
Bbihs,

F 7RI DWW TS 5 &, 4RO RIZTEBCT
DEEAFHT0% TH Y, THES OHE (80%) &EBLL T
5., TNODFERLY, WESOREEZAFOT— V7
AF T —FEeTHESRORME-BIIZLTHL LED
nas.

RiZ, ARIOPAEREREOB TR BEELREE TH 3,
“BIROY A IR E - 1 EOBIEAL A ThbRTWEH
IZOWTHETT 5. ERPOCTORFET < A5 L T
5 EVHBRTWAEVERIIZBWT, #9 HOREEIRAIZ
HUNECTOME LM AER L TWA EER, $1-205
L0 9 HOMERDMAsDRETZE b > THIX K H L L
TWAIEBHHL. COFERHRE,S, K TIZ20014E
DFDADENEY TH B“BIRDY 4 XIZRE - 72 BitEE
DI PEBREN T WD LFliTE 5.

S BIZIEECTDMASDZF%EIZ DV T, Hollingsworth

5 HR0004F AT o 7oA L LB L TA S, S IRE/NE
BERFRRB OB T 5765 T » o — b % 3%44 L,
941ifi7% (12.3%) DS #18T, ZOREMH LTS,
Sl OmAsDEXE & 1% & O L 72 FHE % Table 1277
T, HLOHEIERBREENTMA TS LTV,
SingleZ*Dual-detector & DFLFEATH 572D T 1 A X ¥ »
EMRGE LmAsE LTFRLTZ. 0~4 ORXTIZARTDIZ
I H1TmASIR <, 5~8 MDX S Tid13mAsf\. —F 9~
12 TIIAFRDIT ) A4mAsE <, 13~15m% Tid27.2mAsfE
V. FEEOITE {EMEIZR 2 A, WFEOmAsIZITIZE L
WEEZOND. ZORKRDS/NEEECTOFHH 2 mAs
DRETKE S AL IZARETH Y, ZOHEISD
BIROERBIZIC L TEEROLEIN TN LEMica
%. 7272 LHollingsworth 5 D4t &, b bhOFAETIL
FlhE %o 2CTOMMEFEAS LD L B Y, mAs
DIEDATRPEE BOEZLDILBIZINEETH Y, v F
& Nk L 72CTDIvol 2°, Bl % hik L 72Dose length product
(DLP), BXUEMHELZ LICL A HEALELBbh
5.

—%, FEECTOMMMEMIZOWTIE, STEDHIMERD
BT D, I SRR S TS
THEO LD, FOHBEELT, a2 b5AMTHD
FEE DIEEBH A, MEETICL ) S ICRHEE 25
7o, BHERCHEERD & 5 MM 2B REELTS S L IEH
e Bbha, LaLAAS5Chans2id, AEIEECTIC
BT =7 —EFEDOE B (200 F 7213250mAs) 125 F
721X 150mAs (A L T b e L3R £, 40% DFEE DI
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Table Tube current settings for pediatric abdominal CT: Com-
parison with previously published data.

Mean tube current (mAs)
Age (yr) -
Present study Hollingsworth, et al.
0--4 108 125
5-8 133.5 146
9--12 165.6 161
13--15 202.2 175

WATEL EHME LTV, SRORETIE, HEEORK
iEHRE (0~1 7 H) OFHEA168mAs TdH 1), Chan b DI
MEE— FlORWEkfEe Ebhiz, 72, Pages5”iZMDCT
REOIZNVFE-D T HERONECTRESE2H4EL,
75~300mAs LIREVIREES TH o7 |E LT 5. 4
[ OLIbINOFEILT ¥ — F DS ﬁg?ﬁfﬂiﬁ‘ISOmAsU\
TFERELTEY, RIEOmMASIIRETH A5, FHED
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