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Justification and optimization of pediatric CT

Osamu Miyazaki

Department of Radiology, National Center for Child Health and Development

—{ Abstract

This review article will look at how we might quantify our performance regarding the
justification and optimization of radiation protection. The Japan Radiological Society and the
Japanese College of Radiology published “Diagnostic guidelines 2013”. These evidence-based
guidelines included the contra-indication of head CT for pediatric minor head trauma. Also,
ultrasonography is recommended for children with right lower quadrant pain prior to contrast
enhanced abdominal CT. Wider use of these guidelines might help to reduce unnecessary
irradiation of pediatric patients.

Recently, the optimization of pediatric CT technique has also been changed as compared
to several years ago. New technical innovations such as iterative reconstruction used in daily
practice and lower Kkilo-voltage of X-ray tube voltage have been positively applied to pediatric
chest and abdominal CT. Each department should investigate its own local diagnostic reference
level (DRL) of CTDI,,; and dose length product (DLP) as to whether they are reasonably
optimized or not as compared with standard DRLs in the literature. We should know Size Specific
Dose Estimation (SSDE) as a newly introduced CT radiation unit by the American Association
of Physicists in Medicine (AAPM). SSDE overcame the disadvantage of CTDI,,, which had not
reflected a patient’s individual size. National dose index registry (DIR) might be organized for
future work of the radiological society. It is necessary that physicians who take part in pediatric
radiology adopt the contemporary state of the art described above in daily practice for continuous
minimization of CT radiation exposure in children.

Keywords : CT, Radiation, Children, Guidelines, Optimization

. SRR A RRRD) I2RE L Tz n .

LLoic ZDHBIZCT A — 1 — 4L D J5 %2 DIRHHE < ~NDHL

AT 20134F-6 A 22 HIZILEIRTfib 7255 49 DRAIZD & FITHEAR &2 L T2 07z,

BN SR R E R DY VR Y T AONE ARIEIZ M H OFERITUE U TR IE S LIz o0

IZD%, 20— HERHAOE CiLdkd 5. JHOD T, BPRERECIZOWTHHT S, NEIZOW

VR D Y AFHCFEEVIESERO R E L, TIEMH2SFEREL TH D, M HOMEIC
B I TR B REK A Ve RISk (BRI LUK PR 2 ARBOBRAEBLL TS Z &AWL 720,



4 HANRS RS 2 MRS

INRECTOIESE

CTHREHAHORENER

JE4E, Multidetector row CT (LI T MDCT) D%
iR L e BEDOLRIZL D, CTHREIZF 28
A Z 5 5 T3V, RH O # IMV medical
information division) 12 & ALK D CTRRA M5
132011 48,500 JifF & ¥ — 212, 20124F, 20134
& HAE 5.5 % A B IR A U 2013 413 7600 J7 1
EWEINTWEYY . CTREGBEADIRD D
JRIK & U, 1) - & RIS O HR L < 1oxd
T5EMOEE D, 2) ILROEERBR SO CT
BRAEESOIER LD EL B2 L, 3) IR,
WEEB, Hik s & PR 2 F v v & 1A & f
HY 55 E0EMICX B TN S, wWThic
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20114 & Tld+5.6%" DMK T b > 72 CTHA
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HCTOHIZRADH10% L #s xh Tk n?,
2013 DI TR 760 TS & Bbh 5.

AF1E Tsusima 6 DL TIE CTHRAFR £ 2990
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R F/NR O CTHRED 5 530% I3MEEAE D,
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Table 1 BAEZRHRFS BEKISMHATAKZ
12 —2013 [BEDOREMBIMEZHT S
NRBEICBVWTCTEHET I 7]

3
FL—F
A HORPIRILS V), 175 & 558 < 1R
B BISHOIRILE V), 175 & SHEsR
ct BIPEOIRILIE 50V DT 5 & O HE3E
c2 BERIRILS & b a5

D CT #EWEH3VEEERTRIFIRILSY

INBDEEDIEEBIMEIZH L TIE, CHALICE rule (Table 2)
KREDEELFERL TEENBEDY XV &2:HEL, VXY
MEWVSGEIECTEITORZTIEE W

(XZ®k8 £V BIH, &%)

AbN, HA FI74 VI THREEIS % e L
72556, 20% DAELEMEEIWNS T2 &AL
Zib5h T3,

AFBCIEMEF, HARRZBSES, HARSH
PRTEME S - R E L zli§2h 4 5
A Y= 20134 RATFIAT X =Y. Z OBEEIZ/NE
BHREW 2 2 o 2 v OKREH ISR 0H, SERHEHEE,
HE SR REIR A 2 13/ NS OO IR EA T O TS A TRE T B,
DTS20 FEEsHANGEN 5.

1) BEDEZIMEICE T 5 CTHREDER

HARE B2 OEGEZM T4 F 74 Vi
B %2287 12 %5 1F 5 clinical question (CQ) 2% L,
EBM (evidence based medicine) @ &4 5 3%
EEERD, RIZEDTETH I T35, /)
WO CTIZDOWT “5 BEOETIMEEHFT
L/NRBFIZBNTCT 2 NS %5 77 QMR
bV, 7 D% % Table 11289, CTOHESES L —
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HERNTRPEMERLS D | Th 5. #E104DCT
ISERT2HBAY) A0 MR & &ML 7=
OTHAH. ke b k> mnFeusa i L CE
HNRGDOY 27 ZFHI L, ) 27 DEnEEIS
FRo>TCTEITHONETH 5.

HAREZBAHRES A F T4 v OHESES %)\
NLEBAME D ) 2 & GHiiE, 2006 - (2 Archives

Table 2 HAEZRHEFES BEKRBHHINS
1 > —2013 DH#EEEY 5 CHALICE rule
(Children’s head injury algorithm for the prediction
of important clinical events. Dunning et al 2004)
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of disease in childhood &2 #6#% £ 172 Dunning
5D AESIHL T3, Z O children’s
head injury algorithm for prediction of important
clinical events (CHALICE) & IM:iEHh % 5Pl & 2 7
LEFRELY) ZIEHIi% LT3 (Table 2).
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% (Table 3). KEDZ2 &V X —FAhHAL FI4
> ACR (American college of radiology) guideline
(Table 4) ¥ & [FIkkIZ, HEESEIEIEACT &b &
L — FAEL, IRWTCT, HEEREH X Sk
L5 TW5.
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5B 1= S NI R OHERE A R4 Z &
IHEL .

AU UKEVNFUBURR 2 DN 2 5 3.5
B 72T <ARIF v v RX—=VThH D “Image
Gently” O v 794 X, HERDS 155
F THEPEDEBIX 512351 B BIREE DOHENE
DEIRRE LTy v LT — 2> — P ERARL
T3, ZdImage Gently A EN TS DI,
Z DR THEAT > TOBADCTOL —F D
7a b a)LOmEEE L, 2R LNEROAENC
Lo TEBRERIRTSZ 27 v TEEEA TS A
Thb. ZOTat 2k RPN T 5

Table 4 KEACR (American College of Radiology)
appropriateness criteria
14T ONR, 580, AMmMEkES, AT
IEERRE CHEREVEGRZEIREDHLE

[ETfEEA) < . BRI BB

F EH AX b #IE LAY
A TIEES g 8raded compression 0
BEK method 1} FH

BE RN IESE /-1E

FEEr A - = o
i 7 FEEELBASICER.  EENEDEY
= CT TR CT b2 %
P& B B i PR bERE A X,
XiEe © BEEORS @

(MX#k9 & WEIA, WE)

Table 5 KEACR (American College of Radiology)
HARTA DEGBREOHIECENER

TEXFRORUEHRE S 1S < LAY NEREINREHTE
0 OmSv
S <0.03mSv
@ 4y 0.03~0.3mSv
SISIS) 0.3~3mSv
(SISISIS) 3~10mSv

(a9 & WEIA, W)
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Table 6 Image Gently CTEESEMOHEIE

Table | : mAs Reduction Factors for the Pediatric Abdomen and Thorax

Room # : CT Unit : Date :
Abdomen kVp mA Time (sec) Pitch Abdomen Pitch Thorax
Baseline : 120 400 0.40 1.60 1.50
Abdomen Thorax
PA Thickness Approx
(cm) Age mAs Reduction Factor  Estimated mAs  mAs Reduction Factor ~ Estimated mAs
(RF) = BL X RF (RF) = BL X RF
9 newborn 0.43 68.80 0.42 63.00
12 1yr 0.51 81.60 0.49 73.50
14 5yr 0.59 94.40 0.57 85.50
16 10 yr 0.66 105.60 0.64 96.00
19 15 yr 0.76 121.60 0.73 109.50
22 small adult 0.90 144.00 0.82 123.00
25 med adult 1.0 160.00 0.91 136.50
31 large adult 1.27 0.51 1.16 174.00

72 CTHREIZ & BT Z 2PUHDOHERE KL TH 5.
BRI IZ 13 medium size DA Diis 5= % HEA
L, RO/, 155, 105, 5%, 1%,
HELONEER T #%1% (PA thickness) O HI& b %%
FIHL, 2o/ S—k v T — Y2 EBRHBEDHWK
D ARG L Tn 5,

CTO#H-LHRDEA

Wil ks L O BEE CT I, fEREEIE A 120kV
TIT > T 7ed, IFR GO CT#ifE T 80kV
R, 100kVOEEETIZ X 2MERTHNDE KD
IZh->TE e KEBLEICK2EOA) v bOD
D EDEFHIKIKTH D, £H50&D1Ea—F
WEHAISEHGEOEEI Y 5 2 bOBTH 2.
RAEEEICH T 5 CTEE TR S LTOEIG
4 ZOWMABH 5128 b b4 I — FERAD
IV b T OIS 720, k& LG
BEZ LS. FAREEEIRE OERKK
EWEE A XIHBNT 225, BIED/NZ 0N
T3 CNR (contrast—noise ratio) DEEHID X 1) »
FAVRE N,

EH DR TN 22 E 12, BUE, 155 (W
HE3) CTIZ B\ CEEIE 80KV % fAE 10kg A T2,
100KV % fAH 10~20kg DL — F Y R ICH A L
TW5.,

VHEEEA X N8 5 O & DDOH L CTHRH

MRl & U T RLYA (terative reconstruc-
tion) 2% 5. /NRIZE T 2 BIGELRED XY v b
AT < B CHREZ U 72 i1 & PR Tl
1E$5Z &THIFARRKATHEL %4 5. Hopkins

F19 SSDE
mGy
257 228
20
154
10
53
N
0
NERBTA  /NEREE B mfRRE
Fig.1 ZRELLEDEADEEICKLB/NECTH
IF<IBEDHS

NRRBEAGNEDESHIES CT7’E v
ICHNA, EREMEZFERLTWAETH
3. BId/NERERTEMIEC 7O b3V
FBP i (filterback projection) IC & 2FR/R T
H3. AEBICHLIFEDDRIEIRET
HD. FEEHKEECTONINLETTSTW
HOHhRTE e T 5 & ABDIRE 1350
1/4TH53. (k12 L WEIH, HE)



5 2IKE O —fpEkEE, NUREE U
EREFALTOSHE, REFHOR&I255, <
$iHE (SSDE, #%ih) OHiK#HEA AT > T3, %
DFER, N~ BEERO 2 F v Y IZB W TR
L% 47 > T B/NRRED CT#E < & (SSDE=
53mGy) i, BUEBIEE 1T - Tz ke
(F11.7mGy) OKF5, —edidhwbeo/NR CT
B < & ([A22.8mGy) D 1/4ThH - 7= &M L
T3 (Fig.1) ™.

ZWSELANILOEA

#ZWr£% L ~ L (Diagnostic reference level : 2
T DRL) {31503k oD 5 £ 0D BRI 3% D I s S 14
AL, T ORRE EUERN 2R Om & LT
RTEDTH 5. KRBT T OBFAAGR & I
L, ZOluikDMEAER (local DRL) A2 &
RELEDEOVZ L AR TIHIETHS. &L
local DRL %3 SCHRIY DRL % # 2 T 2 3541300 —
%/7ub:w®%ﬁbéﬁ5méfﬁ5.ﬁﬁ
G2 TV S T % DRLIZZ OF#A L 72
HEMDT75/5— 1 v & 4L G35 AV 6 h
T3,

SCRRIIZIZE S < OERCHE, & 5 W3/
Ftdlocal DRLZ& & D|ENR SN TS, —7,
A3 % 55 8 7= NI D 4[] /Y 2 DRL O
WEIVEEB IR TR,

H ARG 21, 2012 -5 12 T3 E D /)N
W CTHIARZ ) A5 OFRERAE PIE 14
F (EEKR)) #iT-o Tk D, FAERBROREEN
=N d. F7HREABGH A2 &I k4
[EI#Y 2 DRLAE %17 9 Gtilins b 5.

IAEA (International Atomic Energy Agency :
B 7 SRR i3t AR 40 22 F (72 7, WRIN, FE
K, 77 ) 146 BO/NR CTHRsg SO HHA %
fTO20I3 RIS LT 5.

Table 7 Z9dHR, Ma#B, HEED CTDLa D DRL %
INT. BEE DE T DR NEE% D local-DRL & Mg
Iz, R U7z CTDLg 12 9EE A 16 em, Hig
I, EEA3R2m T 7V P ADT -4 ThHD. Kl
KD CIDLaDEARNI2m7 7V b LDGEL S
WD HERBRBIETH % (Thal) .
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Table 7 IAEAD R 40PEEFEL L2 HSE
L NIV DR

1~5 5~10 10~15 .
years  years  years RIS

L 29 37.7 46.1 58.1 75.2
Ba#p 7 8.2 10 13.2 15.5
BEEB 10.7 13 12 14.3 18.2

CTDl,,, O year

% CTDlyo DIEIZFESEA 16cm, FOEE, BEEBH 32em T 7> b
LOBETH
(X#k13 £V 5H, &E)

CTDI DERE=

CTDLIFEEBOHWHII < HMREOELZRTHD, Z
hif%ﬁbf%t&%h7n]:»@&%%
flil % DI < ZEEEM, L hEak & BT 555
local DRL, [ERHifk T DRLOIGEEL 7 5 7 & ,
SEF I FHBGMTHHE S TSR 2T
»H 5.

CTDL i 16cm, 32emdD 2D D % 4 X D CTDI
TIOIVLT 7V FapbENEIN TS, Zhid
BN DTEES & EE AL L 72 30E Th 523, /INED
igIE, HrA YA 5 BEM £ Th4 T CTDLa i
INOEIID/NY) T— 3 5 v &KL T,
F2KCTA—H—12& D) CIDLa DERDOES B
16cm& 32em® 2 FHEFHANRAE L CTH D, local DRL %
5O DRLO WY & IR 2 BRI & @8 B
Thb.

Z TR L American Associations of Physicist in
Medicine (AAPM : KEIRP R 2) I3E#H Ok
EEZRL 728 Lo CTHIE < DHEEE T H 5 Size
Specific Dose Estimation (SSDE) & #%& L 721,
SSDE 14 CTDLa % 3 O A& 20 5 #fi 1IE L 7212
BoT0b, ZORO/NLOERKIZRA 72, K
DIEMERSEZS Z ERAHEL 8- 72,

FERIIZIZSSDE 12 CTDLa {2H - T 0 % 1
T3 EEMEA S D, /NLCTDODRL & SSDE Tlb
BRU 72BN IERET & 0 i g A,

TEH

INRCTHUT < DIE4Mb & i b= D T
U7z /NJECT AR C i & 4HE O B CT D
IBERET D HA F 74 s HREABE A2
2 OWEHESIR SNz & 724 PIEEIEO IR
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TR TH 5 LRI N TS, ZThbsD
HA R T4 Y EEROBIGIZHD ANS Z TR
D CTHELZBIZTE 2L S 5.

N CT B etk o s b & 44 L& kL, (K
HEE, BUGE PG EREE, local DRL, AHD
DRL, CIDIIZfXbH B SSDEDE AL L, X%
BRI EWEER TR S h, BREAZhDD
H5. 5NN L TOEWD, B TOCT
BE < BEOE L, FAEERTOREDHER,
& (Dose Index Registry : DIR) & IF R L 2
5720 ICHEf L i AU e 5 2,

INEESRZENCHED 2T AL, ZTh o OO
W AE D Ad, DL TE/NRCTHIE < DRI
BEEHbNBEIHABNTEZ L8 KUITH 5.
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CT examination and radiation dose for children
with congenital heart diseases

Shuhei Sato, Susumu Kanazawa

Department of Radiology, Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences

—{ Abstract

Contrast enhanced CT has been an important tool in diagnosing and managing congenital
heart diseases. In our hospital, we use two new generation CT scanners, SOMATOM Definition
Flash (Siemens) and Aquilion ONE Vision Edition (Toshiba). High quality images are obtained
with low radiation dose with both CT scanners. Definition Flash is a high-pitch dual spiral CT and
has very high temporal resolution. High resolution images are obtained without ECG-gating. The
other advantage of Definition Flash is that we can select low voltage scan, 70kV. Aquilion ONE
is an area detector CT, and high quality images are obtained without table movement. The other
advantage of Aquilion ONE is that we can use Real prep (contrast medium monitoring function).
‘We can obtain contrast enhanced CT images at the optimal timing by using Real prep.

Keywords : Computed tomography, Congenital heart disease, Radiation dose
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RIS

3. EENAR D FTAh



10 HAVNE GRS 2 MRS
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5. KIMEIRIRICFF S SUEPTE O

1B TR TR 250 1 D /N SE R O R 6t
THEHCTRELZITL TS, 2RS40
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Thb. KFETIE HSFETHHALTHS 2500
HACTHEIZ L 2EHCT 7 b aLE/ITL,
ZNEND CTEEDFFRPL I HREIZDONT
EEKTS.

L ToHEECT7aMaN

LFE TR DR ERB YR LT 5 CT3
B, ¥ — X v 255 SOMATOM Definition Flash
(201146 A & b ) B & U3 2 8 Aquilion
ONE Vision Edition (20124-8 H & 0 #f#) T& %.
Definition Flash 132D CTTH 1, KM
PRI U TR 28 Bk A E# T IBlgx 4 5 Flash
Spiral mode |2 THi 247 > T\ 5. Aquilion ONE
Vision Edition (& & CTTH D, OEXIH
WIT ?1beat scan T A 1T > T 5. Thih
DM e i 51 % Table 1127”7

BIROEEHZI OV TE, FAlE LTS5 T D
YR U Tl secobarbital sodium (4 mg/kg) % AW
T Moy 5. 6k Loz o>nTdu
FRIH U T AT > T 5.

382 A13 Iopamidol 300mg/mé % VY, {KE & 7=
De2me&JRHI &3 5. REL kg LT OIS L
TUIEHERFOIEZ T 3 201 EB T RAR L
THW3. JFHIE LT20~30MTADKDS LS
ICHEARE#REL, FAERICHREZGT 5.
EANTABEASZ AT, FHlELTT
AN VY 2oy VRABEEAKTO®RIT LI
fioTnmn, Jigic k- CddEEAl= FHL T
HELTWAIEAE DS L5720, HEEASRO
JE) I v 4 —REET > TEFERENDOREL
TEHESRECH 5. 7z, EBIEIEARTORM
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Table 1 2#OFHACT DBIESMH
SOMATOM Aquilion ONE
Definition Flash  Vision Edition
LEXEHA %L »H
e RS, o
EEM CARE Dose 4D Volume EC
EyF 3.0 -
JX=2 3 E 128X 0.6mm 320X 0.5mm
2T1RE 0.6mm 0.5mm
BBk kR 0.3mm 0.5mm
BRUTIUBE R % SAFIRE AIDR 3D
Z DAt - Real prep £

SAFIRE; Sinogram Affirmed Iterative Reconstruction
AIDR 3D; Adaptive lterative Dose Reduction 3D

LETARET —F7 72 b OS R ES: %
fERTRE T 5 A%, UBto BN ERER S £ < K
DB AR e K § B D IR R AR T D%
FHUAX T > Tz,

SOMATOM Definition Flash

Z O CTHEDIKDF|RIE 7T5msec & VY9 H
BRI & 57, 20728, WBIlkE % —7
Mz 25ADSNE, RS UCOEXIFEIE Z L
IZIRIBE LT 5.

72, ZOCTHREDYE SV EDDRRIZT0KV
EVHIKBETIREL M TH 25 ThH 5. i
IZITHEE B R (CARE KV) 2 H\WTkD,
ZHUIHETARD K & & RGERA: - BMIZIB L T
BERELAROELT A2 LIk a v ES A4
XA RE t LS < 2T 244k THh 20, %
UL A R 74 12 13 SAFIRE (Sinogram Affirmed
Iterative Reconstruction) % i\ T\ 5.,

WBEIZ CT20114:7H 5 6 201247 H & T
SOMATOM Definition Flash % i\ T & 1
7= /NUR I R R 0 5 R 238 JE M (167 %4) DMET T
1%, CTDI,, (volumetric CT dose index) % 1.06+
1.14mGy, DLP (dose-length product) % 29.73+
42.98 mGycem, FERhHFEIE 1.59+11.10mSv & (K7 =
TOPEMNATRETH - 72. CARE kVIZT70kV A
BT NREGNE 167151, 80KV 23EIR X 7= Efdl



Table 2 80kV# & 70kV B DR

Tube current 80kV 70kV
Examination 59 167
Body weight (kg) 15.4 + 6.2* 6.3 + 3.6*
CTDly (MGy) 1.14 £ 0.19 0.79 £ 0.08
DLP (mGycm) 34.93 + 11.03 19.34 £+ 5.05
Effective dose (mSv)  1.70 *+ 0.44* 1.44 + 0.26*
CTDlyy 5 volumetric CT dose index *p<0.001

DLP ; dose-length product

359BITH 572 ZhZTHhOROFE% Table 2

WY, REA10kg A FOYIE 70KV 2B R
LMD DT bbb, FHROT L)
5, 70KV CTHasZ SN2 TEO T I a3 A =&
AL (p<0.001).

Fig. 1 IR 3RERINE, PIINX 70KV AR IRE 7z
23, 2[HIZRREREIBENNL 72723 80kV A3 IR
STz, IMBAREA SH O =8 v B R RE IR 7% D 6k

RRTH D, EWEFRMEBLOIRE LA IV 73IZ
IXFIT D 24, T0kV TORRFED J7 H 5 Al Dk

IEA BRI RN b 5. Eah
S 70KV TOHBZDO R R, HEDOEN 6
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WXL DN Y, T\ HERITIZ70kV T
DIKEEEPNLEE L WeE L 5. £, KEE
THg 35 2 & Tl Al S e L b 5.

B 3 EERE TR YRR & 47 > 72 I 23 RAT
TR H M %+ 532K T & 7ERIA 18515'] (78%),
FE 2R RRARTH 5 23A H ISR TE
7ERI A 3661 (15% ), EIEAR TR ﬂ‘ﬁlﬂ%ﬁ“(é‘bo
TAIEFIA 7B (7%) Td -7z, BWKEETH - 7
JEFIE LT, Fontan 2 FAli# ORERI A 7 61 & iz
ZTCho72. TORRKE LT, EZh5HEEHA
A U C R NBIARODE R RIS i 223 © T
UE D &) il 2 B A K Z 0,

Aquilion ONE Vision Edition

ZOCTHEORRIZ, HREHIUCTTS 5
EWVWIHIETH D, #-T, 16emDIREHIHTHI
WWEABMEEAEREIT S Z & & < R R
WATMRET & 57, JEHIE U COEXIE DT Ic4
WEIT-> TS, FETIZSOKVIEETH 5. &
YOI AL T R K 722 12 12 AIDR 3D (Adaptive Iterative
Dose Reduction 3D) & T 5.

FTRMODERORFE AT 5 L TOZDOCTEE

DR[OV ED1F, Real Prep GlialE=4%1 v

80kV

70kV
CTDlyy 0.99 mGy 0.89 mGy
ERiRE 1.3 mSv 1.2 mSv

Fig.1 6m%Z ; FiENAREASHFR U= iR RISAEM £
CERDIRE IR,

70kV TORED AW EXEIDOCTEN S

11



12 HAVNE RG2S

THERE) B TZ 5 LW S iTHh 5. RML
VEBOIMATEIREIZBIMTH D, FMilick-T
LA F Iy ZICMATEIRENE LT 5. AkThHN
T2 MR—=F AL VP20 v g VETOIZNE
ZATHDH, A ECAKAMITIRIKRIC
i“? X Z 0T v, Real Prep 2T

, A HEEZ T Z & A < HERALIZ R
L*ﬁ%%]i)‘::h%bt Z L& B THERR L T
5Z2LMTES. 7 4Y v &L TIEReal Prep
FOWEL BETHALZZLETH 5.

MBEIZT20124E-8 HA2 5 20134F-6 H £ TIZ
Aquilion ONE Vision Edition % FI\ N CTHigiz X472/
WSRO0 ER (71 44) O#ET T, CTDL,,

13 2.76+2.86mGy, DLP % 39.67+36.29mGycm,
SRR E1E0.99+10.50mSy &K E TO sz n]
HETH -7z,

Real prep % i[9 % & B TOEERIROMERR
MARETdH B DT, M 26 KEf T ik 52 Al & DKk
kAT, TR L2 5E 5 AR & G A 72 14 0E &
FEHE B DS A A U 72 120ERI i, KEiikE
K ONMENRTO CTIEICAR AR S NEr» >
7z (Table 3). & FANKITE T D Yot 2 A1 =

Table 3 Real prep ZRVCERBRR & & /-
BEEEEDERH ZFERL-ETOD

CTfIE‘DH:iﬁ
Aota®CTIE 451 4132 454118 096
PADCI® 441 +128 473+93 059

1%, EEUETED 81.3% Tdh -7z, Fig.2 19 IERIE
Fiti B PR $ 3 O B PR RIBIED R TH 1, {fIHIJ
(ZE#: 16 H) ™ CT 13 SOMATOM Definition Flash
ZTHE L, itk (3 2 A) © CT i Aquilion
ONE Vision Edition {Z CTHgsZ & 11 > 7=, fliraiid il
FIRO M TBNRE 2 N L COAIE ST B
7S, BRI E 2 S Bk A A U B IR
DL TWB Z KL b2 b, flifitke &
3DCTOM'EIZRITFTH 5, Aquilion ONE Vision
Edition T U 729i#% CT T3 I2xhig i3 50 1S

<, BHLZZEEAIEE DL E-5TnE I LN
brb

Al (%16 H)

Definition Flash

Aquilion ONE Vision Edition

1.03 mSv
2.0 mé/kg

0.89 mSv
1.3 mé/kg

Fig.2 HiiBhARRASH 3R 0= PR RISE

ER16BOMATCT EER I ADMIECT 2R Y. ME L DEEIGRIFTHSH, Aquilion ONE

Vision Edition Tgs2 L =112 CT T3 &

12

BB FIEE T & > 7z



TEH

B THOWTW 3250 HMACTO LK %
Table 412F &£ 72, T4 ORERTIZ645|MDCT
EHOWTWZEHE RS L, EH55DCTTEN
/10 DHIX < BRET, B, OEmie, =ifHGE
DN ATREL 7t 5T 3%, CTIZ X B/NEDNF
KW ERPANEE Z25E, SHRIEHTHNCT
12K AR ERIC 2 > T Z LT HLE
VWY F 7 B 5 R RED 1T I SOMATOM
Definition Flash {28l A EAY% A3, Aquilion ONE
Vision Edition {23 Real prep 2 ffi 2 5 Z L R ER
DFGEB R NENIRELD 5.

TERVEEROBZIIZ BT, CTIIRSZED
TERVWEL) T4 ->TETED, HIETE
ANSETEBRER R, OIS S FEH A S OfERTIE R .
A BRI RD 5N D Z &1, TEE2T
(K4 CTRAEHMIZEI U 24 5k K OTHEi%
MR & YN PE L, WIS 2 1E e
R L T 22 TH 5. SRR
F— KSR A FERRICB] 5 LT 2 &
D, REICGWVEEBEF > THEEh T2 50
R 22 5a W - GRS B LE LT 5.

Table 4 2#DHFHEACT DILE

SOMATOM Aquilion ONE
Definition Flash Vision Edition
- FEEICHWV =1
AN =3
T 2 e (75 msec) (135 msec)
. Eif= Eif=2
#iE< (1.59 mSv) (0.99 mSv+a)
BEEE SR TEH FEAERL
Real prep {3 I 6E

ZREND TOKV TOREPTEE g o
% I PRSP A
BE BEANGHETRE ol
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FA9EIAFNEMFRE RS 2 F T L L)

CT #IES /NE CT BIES DILIR, #% CTHEBA —H —DHIE

3.CTHERA —H—&E UL TONRCTADXIE

BEREERT

DA TN KREH A AT TR ETSE—FEARE CTESXXATR—I A2 MEB

Contributing to pediatric CT as a medical-equipment company

Sayoko Miyanishi

CT Business Management Dpt., Imaging & Therapy System Div., Siemens Japan K.K.

—{ Abstract

of medical care.

Reduction exposure

As our first priority is reduction exposure, Siemens has made market research and develop-
ment of the system, based on the concept of CARE Program (Combination of Application for Re-

” o«

ducing Exposure). It is a multiple program, consisting of “Hardware”, “Software” and “Training”.

Reducing Exposure is also an important issue in pediatric CT. It has been recognized as an
important issue as well as environmental improvement of the examination room and control of
“movement” such as breathing, heart beat stop-motion in order to achieve high image quality.
Siemens provides a Solution using a variety of techniques.

Siemens is the world’s largest provider of scale in health care, and we have a lineup of many
clinically relevant innovations to meet the needs of CT. We believe that by providing a variety of
solutions, we have a role to play in promoting the efficiency of testing and improving the quality

Keywords : CARE Program (Combination of Application for Reduction Exposure),

[EL&HIC

WA, CTOHAMIZD E 3 LHELELTHD,
ZAUSPECEERBIBIZ 3613 5 CTMH S %8l ¢ JE
WASZUZPE D, WEARR 25 {5 2 W A Ry &
KoTW5b, ZD—Ji T, UNSCEAR ([EHE} %7
B2)"» o oWEIcREI NS LB, EKEEZ
KAERIZE TS5 CTOHENE DG HFETH 5.
ZD7=%, h IR A —H — RSB OM
BExIf L X572 TaL, ML E XA
SHAEL A TS LS Z L NEEREE KT
W3,

V=AY 2R KO R A - E L
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L C, CARE Program (Combination of Application
for Reduction Exposure) D2t 7 bDE L, &
E O FE B K OB L% 17T > T & 7= (Fig.1).
CARE Program & i3 “N—Fo =77, “V 7 bz
77 OWE» b KW AEFEBIL, Thoadf
IS HH L T2 72D “tL—=v 27
D3AKL» S K BEEMNET AT T LTHD.
X501z, IRCTIZH W TN < K 2
BIFEDOVEDTIED 50, SEEEFEHT 57
DITIEITPI - D48 - KB E D “Bix” OfiliE
PREREN OB 2 & & HE 43R & 5EE L
T3, Y= RAVZATIRIINSICHLTEMA L
1547 & F v 72 Solution 424t L T\ 3.,
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Real CARE Ultra Sure View | Adaptive
Time Dose4D Fast ECG-
Display Ceramics Pulsing
Ay
—— B
Precise Up to Up to Up to
scanning | 68% | 30% | N°P"W | 50%

1981 1994 1997 | 1999 | 1999 | 1999 | 2002 | 2007 2007 | 2008

Hand Pediatric Adaptive Adaptive Flash
CARE 80 kV Cardio Dose Spiral
Protocols | Sequence Shield
Up to Up to Up to
70% | 50% | 1-3MSv | o5o, | <1mSv

Selective | 4D Noise X-CARE IRIS CARE CARE Dose CARE SAFI RE Stellar
Photon Reduction Analytics | Dashboard Alert kv detector
Shield -
B ® e @mmm DN

NS |

Novenaty | 50 o/ 685/‘:, wiks | MBS AN 60% | 60% | cirene

2008 2008 2008 2009 2010 2010 2010 2010 2010 2011
Figd Y— A2 ZADHBEEBICKHT 2MUMEAH (RRN—t2T7—2 (%) 13, BRAL)

ARTIE, RENAE Y — 2 v ZOB < KW
fir &N CTIZN 4 2D MAIZBI L TS 5.

HIF<EREICH TS
INBCTADELV) A

1. CARE Dose 4D
— %1% 7z AEC (Auto Exposure Control) #f#iZ

KA S bR 5 4 (ERD 2% v V) %
JCIZ L CTEBFBIMEA1T 5 2%, CARE Dose 4D iZ
FNRZ T L6 OEHRZTTEL, phizd b
3T 0T — & & 180 % D H )31
KMt g3 Z&THEITIY P LET>TY
5. 7, ZOAEHEEEx-y N TiA 200 K
4V MI->TED, WIIDOKE LB NTE
KO Y] T TRE 2 728D, & D de 2
IV ba— LT A, B A MER L A 5 B
KR TTRET D 5.

2. CARE kV

BRI U 72 A B iR o BN S i X 7z
HETH B, FEEOHBEICELTY, HihE
¥ & O H I U C il 75 581 2 08I0 %
ZETHEMUORTE 2 Z L e W I T3>,
L2 L, CTOEEN, S8l IUOmE (E#a
VIEFAM, JAXBXIPIVITZA =4
Moo ONR) (3 HMEICBIR L T 5 2 B E R

RRALVZ AN RIS U 7248 TR oD S il iiﬁ%lgﬁ‘iﬁ

{, Y= a7V THEEEL T 5IZITHEDLY
BOTEIENIETH 5.
Definition 3 V) — X 1213 CARE kV A% X ¢

5. AHEHEIAE % O B RLEIRMEIG 16 C 72 i
WA A HEICHE L, [HEFIZ CARE DosedD
12k - TE %F@fﬁ”fﬁﬂ’i‘k5f%ﬁb“5%‘é(Fig.2).
% 7z, IO STRATON 4% Bk i b Re i BE 2
A C70kV & ERTEE L 72 > T % 72 (CARE
Child), &5 %2 #0E KA TE 5.

m 70KV ®

2 sokv | | '
100kV €
; 120kV

140KV _x

Fig.2 CARE kV
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3. Adaptive Dose Shield

VI F AT A ACT DB 510 L EaskiH
L, BUETIE 2P0 dE % 5 > 72 CT 2 MF(E
T30, HEIRROBE»6EZ5 L, Thb
IFHAMICEANB T AV, R EHIE L Dl <
ERWHIEAITS T EIIATEETH D, W A
B 2RSS Mtk > TnWa 2 Tida <,
2254 T NARRZ IR 3 5 AR B AR O i 7% 180
&0 7 — 2 I XHRIEG) B HTH D, #ifg
FHEBEIR DI S < $8 2812k 5. 20
HAIZZIUE L 72 CT - Mt #RIROIAN CTIZ E &
{7%55.

Definition ¥ V) — X2 #4#% & 1172 Adaptive Dose
Shield %, 2ROV X =2 T L — FHRMAL L 72
TEHfED D ERE A EIEIC K O EHE AR I DL R
DL BT 5. 2854 F L2 F v VIICE
WCHIGRHICIIERFRICH &, B Ok Tid e —
LRICEDE TR S, TR BRGR & Rk
WZIENFRIZEAL % (Figd)., ¥y FIodEH Lz
U A—=4TL— FORIFEN, iSRRI
NORBEL XY — L 20 L, EROL—F
YRRAETIE20% DL E (BRI & o <K
e S A RPN

4. SAFIRE (Sinogram Affirmed lterative

Reconstruction)

BIED CTHS RS I B W T EICRHAI AT
WAL, APEMIIEORENC I R B
FBP (Filtered Back-projection) 723, Y40 CT D
FBIZMHES T A v b & L TRIEED ZFLIZ X
53—VE—LT—FT 7 b, AV A= gV

OMUIZEK B4 Y RILT—FT 72 b, H
b ) MR O ERE IS & BG4 X O8N
5 ENFAEL, FBPIC X 2 EHEFFHER TIRIEHIC
Wik LOREEE LT LT\ 5.

R TEREEGED 3 CHAE, HHAED TS
DA, BUGEPROEGRHEREK TH 5. ¥ — XV
Z TiZ PWLS % (Penalty Weighted Least-Square)
% & FH U 7= SAFIRE (Sinogram Affirmed Iterative
Reconstruction) % 2010412 ¥ L 7=.

SAFIRE (3 PWLS ¥z IGH L TH D, 7+ 7 —

Fray sy g vOBRICENT, ERyAX
RRET A X, Ty 2 AMANY LK ECT
LEEOPIPRREE A MR L 22315042175 2 & 8T

/ 4

Raw data
reconstruction

\

Fig.4 SAFIRE DJFIEX]

Image data
reconstruction

Image
correction

Non Adaptive Dose Shield

Conventional tube
collimation

Pre-Spiral

Dose Post-Spiral Dose

= . Imagejarea

Conventional technology

Adaptive Dose Shield
STRATON with
Adaptive Dose Shield
2
No Pre-Spiral \

.~ No Post-Spiral Dose
Dose /

Image areal|

il

Adaptive Dose Shield

Fig.3 #¢kB Y X —3 3> (%) & Adaptive Dose Shield (£)

16



(Correction Image), —H THlHA L L TOMD
ZEAL &K 5 72912 IEHHAL (Regularization) % HY
DANTZ)S— & DH D (Figd). Zhizkd, K
BERPICEWT, HIZEg ) 4 T2 KR 57
i<, ZEMREEDIELR & R U 72 BRI 22
CTH{RAMER TS Z ENTREL 572, fHRE
U CIFSAFIRE# i3 % Z £ 12 X e k60% (H
I L) OB KWK EFEBIT 25 Z L A WEET
0, 2011411 HIZKE O BUF B T & %5 FDA
(Food and Drug Administration) ® &7 % 15 C,
BT <ARIRDH D FRD 5T 5.

5. Stellar Detector

V=X v 23 ESREMORREEAtLO T 4+ 7
7 AFAFWIERT TIT->TH D, BITOETDCT
2BV, BYE R < BOLRHED B VR AR
T& % UFC (Ultra Fast Ceramic) Zf#H L T\ 3.
Z ORBHFRREMIT I 1T 2 FRIRITHER D 2.5,
BRI 2505 DRE A B L Th D, #IE <K
WREFRTE-DICBERAREN-F Y 27 &
LTALRBRIE N T W5,

VAR TIE SAFIRE 12Uk & 1 2 RUGEPIEIC &
2 EEFHEBGEICHEE A EE > T 50, 855
AT KIS 3E 2 ELD A R E ISR L
B0 EZIFIID5. PIE < RRIZB W TEY

Fig.5 Stellar Detector I £R X
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S & A AL TWB Y — 4 v AT, I
2B 2 < KUk & R AE A 72 LD filAa L LT
#r Lk i [Stellar Detector] (Fig.5) & BH¥E L,
2011 SR D ALK AR = 2 THRE L, 20124F-& D
FERE AT > TS,

ROX M EHEETIEY Y FL -4 TA
B XD L 722 L, 7+ k&4
*— F I OBRUEFITEMT 5. KITEFIE
TH AT =67 Fusr TS5 R,
ZOBgz 7 Fasmig ko s 4 LT B, RIS
AR R OLA I SNRIK FOMBIT L E <,
IR REWIZ) I F—v avER 26710
DOERH L85 TN D,

LhL, ¥Y—=XAVARH LRI L Z/milER
Stellar Detector Cid, 7025 ¥ 2 LA ELT
HAD AV IN—BEVVFL— AITHEEET D
Hiffi 2R L, ASIX#E TV 20ESE LT
DIEBICTF v 7LD BERIIZKIIL 72, 2D
V=XV 2 E OFEARIC & D R ORI EIZ R
TRIEIZ 7 A4 XEKIRX 5 Z LT, KRy
128V T 3 SNR Z HE U 72 li{% O B 23 il B &
Ko7z,

WL ERESHZ BT B
NRCTADEY) $H &4
1. HEORBEM

INEOBRANZ BT, Sl &K < & Wi
THZEREEEN, ZTho42EBETE20I12F
BR/RLLTREEZTSZENTE 25ES
BIZHILLHEETHLEELS.

S, CTREEZA Y FVICRAEL-ENE T 7
VIZKBWH, BEHRNARNTH B, s
VAT ABARETED BN, WwHT 7 IZkBE
Lo TETWAERSEETCLE 22D, X
7IRRE TR TR A B IERM O AT L £ 5
720 LIS A X 2T AN S 5.

N5 LT, Definition> ) — X Tid#H v b
VIS FBA U 72 B A i & BRI T RE 2 Koy
FREERTAZENIREAEAF v —%2ALT
W3, KmhoBs, EMiFI -V 27 6%
RETIBERD DM, A F)AKIZT 7R
Bw, MREEAHRTLI LN TES. £
AV b NTHRAE L BT E NI e T,
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SR L RIS 2720, MAEENA SR
LW, BNEEAEREICRET S 2L
HHETH D, MEEZT AL > T EA=E
WICERETED A v MIEBAAED, BEEE
NOWRE AR D NKREEE RO LN T X B 72
W, WEORERIHZEENZ2 A v 18 d 5.

2. /\RHABEEE

CTREFE I IZ IR AL IZIE U 7= [ B A g &
ELTHEINTWED, EAEDRAHDOED
NELAETHD. 20720, NLOMEBEDEIZ

BEER~Y v I T —TXNT YT
Ay RHR—h

RAEER~Y v 77—7

Fig6 'NEERAEER

Standard Spiral
(Single Source CT)
not sedated

Fig.7 SSCT & DSCT D&

18

Standard Spiral
(Single Source CT)

[E7E %55 DIZ— LRPBET, BMEZIHD D E
TICKFEZZELTLES 2L 8D 5.

L2 L, 440 CTRRE I3/ NS H O E B
(Fig.6) 2B IRNATBE L 728, FEICIEE 2D R4
ICREEZITH) ZENTES.

3. BFEMEREDM L

INROBREIZ BT, #IE <RIk EET
Fb B, EEE A FEBIY S 72 I R - O
G - R EOBXITRT AR FETH 5.

L) I i e Yo N e 4 i 1 B g A el [ it 8
LZENREMENTHS. CTTERIN DM
M REEL, x-ylN (Vv v 4 —2E—=F) B &
Vzfili i1 (F— 7L 2= F) 221253 b h
5. DAE) OB T x-y TN O KA 23 ffRE D ]
b, U - ARE O 2B 2 il oD REfE S fig
RO ERKELFHET 5.

SOMATOM CTD 7 7 w7y »w TETLTH S
Dual Source CT (LI, DSCT), Definition Flash
V& x-y N O I 43 iR 1 75 msec,  z i /7 18] O If
B fRBEIL 46 em/sec &, & BIZIERTIZEN O] 45
fRREAFBIL T 57289, DSCTZE2 5 Z 2Bl
T & = md EHIGTE R s i E T 5.

Single Source CT (LLF, SSCT) ®#54, /N
BHRAD & S ICEBEEATTHE T A7z, §8
fEfibsne 7)) 7 4 OKVE(R (Fig.7a) i
KoTLESH. S F T2 40 7 4 OEOE§
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Approach to reduce dose for pediatric CT examination

Takuya Hiramoto

CT Sales & Marketing, GE Healthcare Japan

—{ Abstract

X-rays which are not caused by an image.

dose CT.

they are not yet fully optimized.

Radiation exposure has become an increasing problem in the pediatric CT examination. For
this reason, various dose reduction techniques are being applied to the latest CTs.

To name some hardware technologies for dose reduction, there are Organ dose modula-
tion that protects a radiosensitive high organization and Dynamic Z-axis tracking that covers the

Today, the iteration reconfiguration method is often applied to improve image quality in low

With these techniques, the improvement of dose reduction techniques is advancing. On the
other hand, when it comes to dose management and the diagnosis reference level of the patient,

Keywords : Pediatric CT, Dose reduction, Organ does modulation, Dose Watch
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Lifetime Attributable Risk (LAR) of site-specific solid cancer incidence.
Number of cases per 100,000 persons exposed to a single dose of 0.1 Gy.

Age at exposure (years)

Cancer Site 0 5 10 15 20 30 40 50 60 70 80
Male Stomach 76 65 55 46 40 28 27 25 20 14 7
Colon 336 285 241 204 173 125 122 113 94 65 30
Liver 61 50 43 36 30 22 21 19 14 8 3
Lung 314 261 216 180 149 105 104 101 89 65 34
Prostate 93 80 67 57 48 35 35 33 26 14 5
Bladder 209 177 150 127 108 79 79 76 66 47 23
Other 1123 672 503 394 312 198 172 140 98 57 23
Thyroid 115 76 50 33 21 9 3 1 0.3 0.1 0
All solid 2326 1667 1325 1076 881 602 564 507 407 270 126
Leukemia 237 149 120 105 96 84 84 84 82 73 48
All cancers 2563 1816 1445 1182 977 686 648 591 489 343 174
Female  Stomach 101 85 72 61 52 36 35 32 27 19 11
Colon 220 187 158 134 114 82 79 73 62 45 23
Liver 28 23 20 16 14 10 10 9 7 5 2
Lung 733 608 504 417 346 242 240 230 201 147 77
Breast 1171 914 712 553 429 253 141 70 31 12 4
Uterus 50 42 36 30 26 18 16 13 9 5 2
Ovary 104 87 73 60 50 34 31 25 18 11 5

Bladder 212 180 152 129

Other 1339 719 523 409
Thyroid 634 419 275 178
All solid 4592 3265 2525 1988

Leukemia 185 112 86 76
All cancers 4777 3377 2611 2064

109 79 78 74 64 47 24
323 207 181 148 109 68 30
113 41 14 4 1 0.3 0

1575 1002 824 678 529 358 177
7 63 62 62 57 51 37
1646 1065 886 740 586 409 214

Fig.1 Health Risks from Exposure to Low Levels of lonizing Radiation : BEIR VII Phase 2

BEIR VII Phase 2° 12T, {AFfib & A\ 22
LTHHZY) 278N &2 %5 L Tws, T
& %HE O FHN T2 DR 2D, fERNZ 5
LTHAD0RDEREBERTIHNAIILL D) 2
IR N D25 (Figl). 7 I T, k4
BEZMEOE Ol 2 TE SRR R % 201
Bismuth ¥ —JL F B3 FERRIICHIH S E K51k >
T&/ ZOTFHEOHMSIE, Bismuth ¥ —JL F&jK
SHEREZPEOEN RSO Bl 2k, K
ZHEOEOIEIRANOWIL < 2 B ISR T X 554
Thd. LrLars, REdHD. Fig2n k>
IZXBRARIST 2 & AGT 2 555 1RG5 L 720G
AN O A RFRRANAGT 20027 9 b L, &
SHNCIRGES B Z L AAIREZE A, BT, 6 DX
AU, & W8 U 7= % OXHE A Bismuth & —
L REREET IR, WEKNIERT 20
EAiAETXETCLES. ZOTOEZX vy
TRV == F= V7R, SNIKFIZ & Dl

BANBEEAL L LTLE WEEEL D 5.

Fig3D7 —F 7 7 7 MIFFHI Bismuth & —JL F

L&k THIFRIENTHEDONEL Db,
Zh 6 & E 2 TODM (Organ Dose Modula-

Fig2 XiSAH KA E Bismuth > — b K OBEE
T AG XA
SR Bismuth @8 D X &3
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tion) 1%, MIENOE B LI, Bismuth ¥ — b
FAEMALZEZLEHT &S 5 <AKIROTIR
NEEND KD, HHAERDHERESARE S .
DENT—FT 7o bELECT, BEHREZMED
OB S IR LT o#E < KA BHIIZ LR
ENZAF Y vV HETH S, ZOFLEOREIL,
AR 2 &I Z RO K & WA ICA 558
MERLS A2 K5 ICLMT 22 LT, BN Lk
KA RS 5728 DTH D, Z DIk
D AEC % BEIS, HUHHREZ DK & W s 2377

13 2 ROFINIHOEBREZ £ 5126 LTWwb
(Fig.4). X <IKKOBR»6$ 5L, EFEI%E
KL< HIZ 2138, #IE<IKRTEDIRNTH 5.
7L 23— T 2 F v VBRI REE AT B
OIS X B 5, 1R XRR 2 B L Zan
ORI EMABZENTES, LirL, Mg
RS BEOMAY 2 =B 0=, F—4%
YT VIO RRRAT, WEAHELTL
%5 (Fig5). #v 7V v 7 BTz & - TIFHE
ICEEAK T 2O T, ODM TIXHE'E D HAL %

Fig.3 Bismuth>—JILRKHPSDT7—FT 77 b
a:Bismuth>—JIL K& L
b:Bismuth>—JL K& V)

Organ Dose Modulation

mA value

—60 0 60 120 180
view angle

—

mA value

—180 —120

—60 0 60 120 180
view angle

Fig.4 ODM OEE A HIHE
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12
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Fig.11 MEXF¥ v £ ODMXF v VEFDCTEE
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MEEmNZ L& L.

1.CT# 39.3 SD 152
2.CT#-6.7 SD 13.4

3.CT#-73 SD17.4

B/ A X

250

200

150

mA

100

— ODM mode
—— Normal mode

50

0
-180 -120 -60

0
Angel

60

120 180

Fig.12 1EEHROmA 7O 7 7 1 JL (FE8ER)

25



26 HAV/NBO oA 2 MRS

ER{EICEAE L &W
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WEMEEH—EE R, RS XEESN Y725
BB RELEE T —F T 7o b ekD, T—
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MY B720DRET =Y VRN EL L7280,
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BDIRNTHBH, 2558 25LIZHES XERD
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NHEZ -, ZhIC KD IECHISIZTEED 2+ v
YRS A T, XARRAHP 4 2 F v VISR
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SlE Z 02D O MEERPIE < 12X 5 HlRE
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* Active Focal Tracking

O CHiAE L 72 & 5 7 over-beaming % Il 4 %
7= IZBH%E & - HEBE A Active Focal Tracking #
BETH 5. ABEBEOHIENI XY — 2 DlF & fiE
3 A — 2 CTHEMIEGIRE T 28T, &
520 COFIRONEME & EAURE T — 2 615
Eh7-fERBEPHlT — 2 &, EEIZZ2F v vih
IR S W B EEEE 5 X — 243 ) X —4
ARSI X B A TH 5. Zhick
D, XEEEANE TR Y — 2 ViR E R
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AREIZ D, SRR 2R ET S 2
EAHBETH 5 (Fig.13).

* Dynamic Z-Axis Tracking

@THIFE L 72 & D12 HIL R TIRHIR O XS
5HAIE A R BIROELHHE L TH D, P
MO IR A MEABIE < &2 5. ZOfEIE, ~
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¥y FE2/NEL LTYE = AlREPOGIHEIC
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Fig.13 Active Focal Tracking
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expectation maximization ; OSEM) 7% & % CTIZ %
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Fig.14 Dynamic Z-Axis Tracking
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Dose reduction technologies for area detector CT
in pediatric examinations

Hiroyasu Inokawa, Takashi Tsutsumi

CT Sales Department , Clinical Application Research Center, Toshiba Medical Systems Corporation

—{ Abstract

The Toshiba Aquilion ONE™ is an area detector CT (ADCT) scanner incorporating a 160-
mm area detector. A new scan method in ADCT known as volume scanning allows a range
of up to 160 mm to be covered in a single rotation at a scan speed of 0.275 s/rot. In pediatric
examinations, X-ray generation can be completed in a single rotation. It is therefore considered
that ADCT not only allows the X-ray exposure dose to be reduced but also minimizes motion
artifacts when imaging pediatric patients.

With regard to the exposure dose, which has been emphasized in pediatric examinations,
various dose reduction technologies, such as the advanced iterative reconstruction algorithm
AIDR 3D, have been installed in ADCT scanners.

ADCT has been developed with the goal of permitting the exposure dose to be reduced
easily in any clinical situation, not just in specific clinical situations.

Keywords : ADCT, Pediatric, Dose reduction
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Approach to pediatric CT examination on Philips CT scanner
—-Balance dose reduction with image quality -

Tsuyoshi Osonoi

CT Modality Specialist, Healthcare Division, Philips Electronics Japan, Ltd.

—{ Abstract

In this paper, the development of Philips CT equipment was introduced focusing on radiation
dose reduction technology as a historical background as well as recent topics.

The principles and usefulness of such technology were described and the developmental
trend about the next generation of CT equipment was also introduced.

Keywords : Dose reduction, Iterative model reconstruction, Pediatric CT
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Two cases of submandibular gland tumors in children

Yuka Morita, Taiki Nozaki, Akari Makidono?, Yosuke Hosoya?, Daisuke Hasegawa"
Atsushi Manabe?, Ryota Hosoya?, Takafumi Kawano?, Koyu Suzuki®, Yukihisa Saida

Department of Radiology and Pediatrics” and Pediatric Surgery® and Pathology®, St. Luke’s International Hospital
Department of Radiology, Tokyo Metropolitan Children’s Medical Center?

Submandibular gland tumors in children are rare, but have a higher rate of malignancy
than parotid gland tumors. Although their preoperative assessments are important, it is often difficult
to distinguish between benign tumors and malignant ones. Herein we report two patients, in whom it
was confusing to discriminate the malignant potential from their radiological findings. We should pay
attention to the difficulties of preoperative diagnosis of submandibular gland tumors in some patients,
and discuss therapeutic measures with each specialist in the tumor board.

Submandibular gland tumor, Salivary gland tumor, Magnetic Resonance Imaging
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