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Radiation dose optimization in temporal bone CT with iterative reconstruction technique ZHENG Hui, LI Yu-hua. LI Hui-
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China

[ Abstract] Objective: To evaluate the feasibility and the optimal parameters for imaging of the temporal bone by using
low-dose-256-slice CT with iterative reconstruction technique (IRT) (iDose 3). Methods: One exsomatized cadaveric head
was scanned with spiral scanning mode on 256-slice CT scanner from Philips. Three levels of tube tensions from 120kV to
80kV were chosen for the temporal bone scan. At every tube tension, multiple current-time products were used from
250mAs to 70mAs in 30mAs successive interval decrease. Reconstructions were employed by using IRT (iDose Level 3) and
edge-enhangcing reconstruction kenel Y-sharp(C). The visibility of 16 anatomical landmarks was scored using a five-point-
quality rating. The image quality and radiation dose of every level were assessed. Results: The protocols of "100kV+70mAs
+iDose level 3+ Y —sharp (C)" can clearly depict the normal anatomy,and the radiation dose is lower than the other else.
with effective dose of about 0. 15mSv. Conclusion: Low-dose-256-slice CT with IRT is feasible for temporal bone scanning

with sufficient anatomical detail. The protocols of "100 kV+70 mAs—+iDose level 3+ Y—sharp(C)" are the optimized ima-

ging protocols.

[Key words] Temporal bone; Radiation dosage; Tomography.X-ray computed

E1 47 B8 CT (high resolution CT, HRCT) 7 5l
B 7212 W B I R (B T LT M Y R
TR IEH ) SO B AR SR B CT K
B 28 K 2 AN/ INBR R Rl S B 52 0 R )
—HBEEAT., H¥a CT K&, & 5 2] i 5 £
e RO Y BRI bR A B FROER g AV ) S 41 4 T Oy T
B AR SOR FIREARAS e A5 H Ui D 12 A AT o S 50 4
HEA R iDose level 3, 13 R 5%k ¥ Y-sharp
(O, DU+ 21— 21 BRI BE W 12 Wl K 12 I8 5 >R S aT B AIG
BRI R SRS

{EHZ B AL:200092 |V, I 5C 0 K2 5 2% B B I 7 46 I e il S
BEORE ZER 4 2R E WS ;200233 B, CHIH (R
ED %A BRAE (EHZE)

AEE B A (1987 —) L, LR BB A AR A B B
FEMNFNLM 2 S L ERG¥ TE,

BIRAEHE . 2 £ 4, E-mail : liyuhual 0@ sina. com
E&TE : BB 2 5l E 5 4k 2 SR H (10JC1411500, 2010
—2013)

MRETE

LA S CT Fj i Rk

I 256 = iDose CT #4744 . I HL AR 198 1
25 7 RS P AR CT 5 & 45 4 (CTDIvoD) |
7 K e FH (dose length product, DLP) #E47 4 .

2. WEFEXS G e 14 5 s

FIF — EL AR 7 Sk (il 58 38 K 2% 5 2 g ik
filt B2~ e A ARt 701 2 200 = B 80 478U CT 4
. AER E 120 kV,100 kV A1 80 kV B, A A
M IR TR . AE L 250 mAs ¥ IR . 3 W7 K 1%
250 mAs, 220 mAs, 190 mAs, 160 mAs, 130 mAs,
100 mAs.70 mAs &5 B R 22 mHE L. Kb S
BARFEAAE  HHALEF 200 mm, B2 HE 0. 391, ¥ H 64 X
0.625,/Z2J5 0. 675 mm, [A]f§ 0. 335 mm, FE 4 1024 X
1024, J& 5 PR %X Y-sharp(C), E # A 1 iDose level 3,



T 2F SR 2014 4F 6 H 25 29 5 6 ] Radiol Practice,Jun 2014, Vol 29,No. 6 645

% 95 4000~5000 HU, % {7 500~ 700 HU, 4 4 7 Hl
MFLRRBECE o %, P i R AE 5 A0 3 T AE
uli B HLEATZ)E 1 mm. [B]F§ 0. 67 mm A W i | e AR
M,

3. R BT B PP A

HH P 28 9 = 1) Sk SRR O 2 BRI R AT
IR 5 4 PE o bR X 16 AN FE M 5 45 0 R 1
OUHEATVPAG = 5 43 O ik &) 45 46 08 W s o IRTAR T A
7554 Oy NG5 R Bos RAF . BB T 453 40 M il
S48 25 R 43 W] LAPPAL o R BT B AT LA 325 2 43 R il )
GER AT LABEIN S Al TCIRPEAL 5 1 43 Ry fife 0] 45 F AN ] %
N BT 2 .

AR BIF 5 3 B0 0 7] e B L E o A O K 3 AR R
P A B 1 i ) 25 4 o 0 e Sk R A LR B IR LR
Bl G VR Sk R B DG T LER HIIAD LBE S L SR
KL B B SR L TR PR 8 A R I B THD M8 A B B B
7 B R E AR RS HE) W8 b L b e 48 . R FRR 1Y) o
o SR A5 25 R Y R DL R RO A5 R B
U1 — MU SR AT PEAd o X R A7 B A B PE 43 2R AT BE X
R R AL R AE X TRAS A ST 16 A
SERE I TE Ay SO — B A — B E R AF R
T BMEAE N S5 A T BAR BT A £ WIEAG (3
1) 8028 80 43,48 43 BIA A& - v LLTFA .

FRATT 8 B A Ay PE A TR B 1) % WL AR A B
THUE N TCIE S B ARG 2 W/ B 45 R R R
JEH /N RO R X (region of interest, ROD) ¥ DL ¥k £ .
AR 3l G 38 43 7 RO BOASF 98 ROT 4 JC5 32 AH
X 38557 0 i T OB T AR K 29 50 mm® . fif A AR TE
EBW J& Ab B T Al kT,

4. BRI E R GA

2% 8B By RS [ 2H 2Bl R R O USR]
B 5 2R DA A5 3K R (Sv) S BN A A 38R i E DR &
fE s BT T o TR B e R R e e R A
P, BIA G 7 E=kXDLP, 2 H k[ mSv/(mGy -
em) Ik {0 5 Z 8 H 1 H KA A &, A 0F5E I
CT 4 & 1) 5 4 15 vh 1) DLP {55 3k 8080 4% e R %L
0. 0031 YT ME N A R & LA B AL S 54 A 1
A ROR) &=

B Ak R g it 2 3 SPSS 13,0 47 .

& R

WAL B A AR T o VT Ak 245 2R ok B % 0t ¢ K
B PG R P LRI ¥ 2ER.0=0.568, P =
0.576 % ML 100 kV, & H 7 70 mAs EILF H3E 4
62 43, > 48 4y, Al LLAF Al RO R R AR R
0. 15 mSv, {L R & M 1/6 (K D,

o8 I 1 115 B 2 A PR L R R R AR R M
T 25 G50 3 G SR L G O MR E A L e T L
eSS T e O o E A 4 I [ ) = 1
120 kV.250 mAs & 100 kV .70 mAs [ W g B4 4 Lt
A AR B A A T R MR A Dy 131, 1, 38 % M
9 57. 0 BH S 3G =  ELAF ) 45 A4 4K S 3 B AT B, AT A
A (B 1~3) .
®1 PRERAABAGTCTHEAMAE HAREF 2 REF

3 s Bl X 5 o - o
120
250 0. 89993 74.5 57.9
220 0.79112 79.5 68. 8
190 0. 68262 75.5 71.8
160 0.57846 76 79.4
130 0. 46996 73.5 83.5
100 0.36146 75.5 97.2
70 0.24862 70 102. 6
100
250 0.54932 76.5 134
220 0. 48298 72.5 85.3
190 0.41695 74.5 88.4
160 0. 35309 68.5 108
130 0. 28706 75.5 92.2
100 0.21793 66.5 114.9
70 0.1519 61.5 131.1
80
250 0.27187 69 144. 4
220 0.23901 63.5 180
190 0.20615 55 116.4
160 0.17453 59 123.7
130 0.14198 43.5 144.1
100 0.10912 53.5 161.9
70 0.07502 31 183.4
o

256 2 CT ¥ HLWUE 145 S 80 4 M K 120 kV,
BRI 250 mAs, FFT I E 2R 0.9 mSv., 50 48 5
B S 0A B TR R R IR G IR o L
VA TIESET BIaN. - Vi S S LI 2§ Gk P A ]
R FRARHE SRR X LI 238 )8R ER
JR RS A R AT R A RN R R R
ARG R FRARAE PR U R R AN A S R e S
5 RS FL U S 0 o R M 7 AR 3 5 ) 9 ) B
T35 %k F RERKE B BT B RN K

AV ) 2 A 48 4 R AR S AL B S R AR AL
DA A IR R 1 e P A o 5 S [ 1 B 9k 45 i e Mg
RS BACA AL B AR 5y A TR B
g b B G BT LR B i BUR AR AR T
AR G5 X L A5 S ORI A\ iDose Bk 2 %X
SEULI—Fh ., BRI R A SR 2 SR T FBP
FAEFES . RATRA T iDose level 3 53k, 455 3%
B1 100 kV.70 mAs T B BT 57558 7T LAk 2112 Wik



646 AT 2014 42 6 A% 29 %45 6 ] Radiol Practice,Jun 2014, Vol 29,No. 6

Kr: 50.3 mm sq
Av: 34.7 HU
SD: 60.1

Bl EZFEMIHLGETRERBRENAR Y 50mm’,

a) EMBEFANZTAMBEN O TEHEETHETRK

AR KRG b) FRKA) WAZE G o EFNEMARBEXT (G, 3 a) AMH A 100kV,70mAs A& 4

WARA T E 0@ R FEAY 2 EH TR BT K GD);

ARG N 0. 15 mSv, BSCHRBEARL AL 5~6 5K
Mg B 3% 4 . Yantao 2257 8 iDose level 5 & @&
120 kV.100 mAs 5 FBP & 120 kV.,200 mAs
AT ER. —EGMENZENE. FRATRA
i T AR D4 #5719 iDose level 3 #EAT T 4, K14 BT 7t 43
MR o E 100 kV A BT 70 mAs 4G BERE T 2 2
W7 5K L AL R . R AT A S

G S A FRATTE I T 16 IR LECoh 2
R ik E0 b 35 - DS T BT 00 B R Sk 10 JRTAR o i 5K
B IR E AR . Bl E R R I A R
A AR Z U8 R B A S A R
- G0 W e SR 15 2 R T AR D A ) s A AR SR T A
FTHE . R JS B R DA TR R AR TR R R A L ]
AE 5 45 A 5 Jin b V- T A O . TP & E TR A T
W REAT T AT S R A R A A AR AR
AR R X e g R R B AF, AT DAPEAL . B Al b R i
251 A H- 0 I e DV R v mE HE A E S R Y
U 7 PA] A N TR AR FT 20 T i A PR AT

b) F#h (K FF) AP 2 E (5.

e W b A Ry A AR L AE 100 KV.70 mAs $1 4 A5
TP BEITPEAG 2 0 4 5y RSO RAF .

SE K

[1] Swartz JD,Loevner LA. Imaging of the temporal bone[ M]. New
York: Thieme,2009:1-6.

(2] Aegtwl, BRARRS , S A 0L (K70 300 2 2 8 CT 1 £ A 09 i
FHAEARLT]. s8R B2 22 45 B 37 4 35, 2006, 26 (5) : 530-532.

[3] Niu YT, Mechta D, Zhang ZR., et al. Radiation dose reduction in
temporal bone CT with iterative reconstruction technique[ ] ].
AJNR,2012,33(6):1020-1026.

[4] Kalra MK, Mather MM, Toth TL,et al. Strategies for CT radia-
tion dose optimization[ J]. Radiology,2004,230(3) :619-628.

[5] Siegel MJ,Schmidt B, Bradley D, et al. Radiation dose and image
quality in pediatric CT;effect of technical factors and phantom size
and shape[]J]. Radiology,2004,233(2) :515-522.

(6] % = 2o A0, & BiE 64 HEIg e CT 434 ) 7 52 56 o
FE[7. W R 5t 2% 2 2009, 28(8) : 1150-1153.

[7] Nauer CB,Rieke A,Zubler C,et al. Low-dose temporal bone CT in
infants and young children; effective dose and image quality[J].
AJNR,2011,32(8):1375-1380.

(ks B 91:2013-07-25 & 1A1 H 19 :2013-10-24)



