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CT examination and radiation dose for children
with congenital heart diseases
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—{ 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.
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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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JEFIE LT, Fontan 2 FAli# ORERI A 7 61 & iz
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Aquilion ONE Vision Edition
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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
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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 &
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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
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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
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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
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