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Study of iterative reconstruction (iDose') for radiation dose reduction in chest CT scan:a pilot study ZENG Miao-yu, LIANG
Chang-hong,ZHAQO Zhen-jun,et al. Department of Radiology,Guangdong General Hospital, Guangdong Academy of Medi-
cal Sciences, Huanan Hospital,Southern Medical University, Guangzhou 510080, P. R. China

[Abstract] Objective: To study the value of iterative reconstruction (iDose 4) in radiation dose reduction in chest CT
scan. Methods: One hundred and twenty patients planning to have contrast-enhanced chest CT examination were randomly
assigned to 3 groups, with 40 patients in each group. The scanning parameters in plain scan and pulmonary artery phase
were similar (120Kv, automatic tube current regulation). In the aortic phase, the tube current was 40mAs, 30mAs and
20mAs respectively in these 3 groups. Filtered back projection (FBP) was used in plain and pulmonary artery phase for im-
age reconstruction. Both filtered back projection (FBP) and iDose 4 were used in aortic phase,the iDose 4 grade levels were
1 to 6. The effective radiation exposure was compared between pulmonary arterial phase and aorta phase. The differences of
CT value of the air within tracheal lumen, the standard deviation (SD value) and signal-to-noise ratios (SNR) were com-
pared and analyzed. Image quality was evaluated subjectively and using a 3-grade scale according to the pulmonary mini-
structure (subpleural small vessels within the area 2cm from the pleura) on pulmonary window. Taking the mean score >>2
as the acceptable image quality for clinical application, the mean score in different mAs-iDose 4 groups were evaluated.
Results; The effective radiation exposure in routine dosage group for pulmonary arterial phase was (5. 84+ 1. 41)mSv. For a-
orta phase,the 40mAs group was (1.497+0.70)mSv;the 30 mAs group was (1.04+0.19)mSv and the 20mAs group was
(0.7140. 05)mSv. The CT value of the intra-tracheal air revealed no significant difference between groups with different e-
lectric current and with different image reconstruction method (P>>0. 05). The average SD value and SNR showed signifi-
cant differences between groups with different electric current and with different reconstruction methods (P<C0. 05). For
the grading of intra-pulmonary mini-structure, the mean score for each group in pulmonary arterial phase was 3. The mean
score deviation of aorta phase was more than 2 for the group of 40mAs under reconstruction of iDose4-4 .5 .6, the group of
30mAs under reconstruction of iDose4-5.6 and the group of 20 mAs under reconstruction of iDose4-6. Conclusion: The ap-
plication of iterative reconstruction (iDose 4) was valuable in radiation dose reduction with image quality guarantee in Chest
CT. Acceptable image quality can be obtained for chest CT images acquired at 40mAs by using iDose4-4.,30mAs by using
iDose4-5 and 20mAs by using iDose4-6.

[Key words] Chest; Tomography,X-ray computed; Low dose; Iterative reconstruction

R R R BB R B A B B P P CT B0 A 8 I 8 300 B 0 26 T

BT (1979 =), B T RIEYI A, Wk, £ N 8 . - o N N
gy AL I 100 0 e RTINS WL BRI BNy iy 0 10 PR R OR M2 BT, — T 5
BIEE KA, E-mail : dr_liang62 @ hotmail. com



T 2F LR 2013 4F 12 H 28 28 B4 12 ] Radiol Practice, Dec 2013, Vol 28,No. 12 1263

R, 2006 A 55 EOCEE A ON 34 352 52 00 7 2 A R 5
R 6.2 mSv, J& 1980 4 (3. 6 mSv) T Wi, EJTF
R o T B S K A R R A B R 1980 4E Y
15% FJFE 2006 4ERY 48 % , Hivh CT FF &5 He 4ol 5t K .

W CT I % 569 700 02 AT AT 1 o SR T 2o B 1 AR
F 8 2 3 BOURNG MRFE BY TE i R kRIS (O 1 B
. DR, EEm S e B S5, g d s . w
R4 R ) B AR i S ) AL ) B AR S R R E
(. Bl B AR AR 2D — 6 i BGRB8 32 i s 1
Il PR3 4 26 CT A7) S 451 4 1) R BT 8 02 e 1K 120 45 e
AL A B O 2 AQE @ 553k (i Philips ICT 1
iDose') , A 7E H il 33 248 AS 8] 19 45 L 3 (mAs) il
AN T) 1 A B L A B 22 A e S A ) A A T R [
B IR T AT IR BT . B TR B0 B R AR 55
EE ki Eray NN

W5 %

L — kL

2012 48 5 H —7 H ¥ 120 f140047 4 M FR4R ig CT
B ) R CE BE AL 2 B 3 A1, A% AL IR O R 22
S B ESh NN, Hrh 5 76 6], 44 ] IR
16~73 % -85 49.6 4 . 120 {5 8 3% 24 B 14 i 5 4
¥ (body mass index, BMD) 521, 9 kg/m?* (FL 13, 5~
33.6 kg/m*) , =4 & ) BMI 4 At ol L3k 1.

1 £4BMIAZAFEMR )
BMI 448 * #—m H-m H=4
#2/Kk€ (BMI<{18. 5) 5 4 2
1 Fe 4k & (18, 5<<BMI<24. 0) 25 24 30
# ¥ (24. 0<XBMI<(28. 0) 8 10 7
AE B (28. 0<<BMD) 2 2 1
&3t 40 40 40

7&." BMI #45% ke/m?.

2. HH# T

CT #H#% [ Philips iCT 256 & CT #lL. FEH K
Jili 20 Jik 399 SR P M0 ) . 120 KV A5 A 3h R
F K 120 kV,1~3 4150 51 B 40,30 F1 20 mAs,
HeHA#S 8 E@)2)E X 1. 25 mm, 128 i X
0.625 mm, M EF 33 cm X 33 cm, 3370 Bl B M B A K
ZXUE ERRAKT o 283k 8 K SR I o KR R
S AR B RO ) C R SR 370, B SERME
25 A RAFD 75 mL, J5 3§ A4 FEER K 20 mL, i R
3.50 mL/s., kST G 28 F1 40 s B 43 47
it 3y Jok 39 Fn 3= By JkcHA 4 4

3. KR E

S L % il 3 Jk 39 44 i PTG R: FH U gk P 4% R SR 1k
(filtered back projection, FBP) #4753 &, 5% 3 3
oI T 45 SR D 0 3 e 4% % B 3k R ik AR B 8 5 1 (Phi-

lips iCT,iDose* ,1~6 Z%) .,

4. BRI M

FWLPEHY « BU A ik A5 4 ik 3h bW 5 32 3 koW A
RO I i )AL . THE AU ZmARE RN SR
CT & . b5 #fE 22 (SD) K {5 Mt H, (signal-to-noise ratio,
SNR) , I FeEX 3 AR FRTE 3 2 [1) B AN [ 5 e 5 v ]
25, A DIHH SNR.

BXABR[F¥H CT 4]
Bl — R 35469 |CT {547k £ |

TN ARG CT BR 2 &850+ 51
Y 8 T80 SRS AR 1 U S [5] 23 Ar I 38 e — BPE A . Bl N NES
A R SR HT I 78 S B BT 2 e P 99 /N 1L A8 5 X
HPor. 150 REAEWLEE H3l FLiG M s 2 73 REAE WL MH
R 33 53 ANBEHE M EE

5. THEA SR R

CT H#i AL FA/E A b 1T 5 e B & K ofe i1
(dose length product, DLP){H , AR IEAX (DI HEFH
R B (effective dose, ED) ¢

A 3 542 =DLPX0. 014mSv/(mGy * cm) (2)

6. Ge it oA

S BMI I BCR TN R 7 2200 0. A
[Fi) 2H ) K A~ [ 8 4 75 ok ) UG 9 7 2 CT L, SD (AN
SNR e 8R I Z IR J7 2250 8. T SPSS 13. 0 4%
PEEFTSE 200 . P<<0.05 NZESAH G L.

SNR= D

#H R

— 4 BMI U 25 R W3R 2. QR R 2 4r
Br.3 d4lla] BMI 7 BG T2 E L (P=0. 786 >
0.050),

%2 AABMIIE#R (kg/m?)
BMI %—m %= % =W
HopEd 15.22~30.19 13.52~33.62 14.79~29. 46
T 1A 21.85 22.09 21.71

Jiri 2y Bk 30 CRIV3 B 5 8 2D ED Ay (5. 84+ 1. 41)mSv;
EFNIKHA (40mAs 41D 2y (1. 49£0. 700 mSv, A H 5
WA 25. 5% £ 3h Bk B (30mAs 41) A (1. 04 £+
0.19)mSv, 5§ # M F 1 17. 8% ; F I Pk W] (20mAs
20D} (0. 7140. 05)mSv, 5 HMFIE L 12. 2%,

AFE R A F EEE RN EGR EREEN
CT i . 1% SD fH . SNR {H A B4 3 WP 43 25 5 WL 3k
3~6 KW 1, JFESIERER.LEEN CTETE
AFEE R R EEE RN 2ZR LRI ¥ E X (P>
0.05), & HLJL M A [R5 @ 07 vk % S OF- ¥ SD A Fi
SNR {520 A 15 B e 1 X (P<<0. 05) . &8 R
21 AN [R) B R 0 R P A I R A S R
X (P<C0.05),



1264

B 2SR 2013 4F 12 H 55 28 #2512 1

Radiol Practice,Dec 2013, Vol 28,No. 12

X3 APHATFAERFHRBARLEAAENCTR

CT A (HU)

TRk F 14 P1a
I FhR BB 40mAs 30mAs 20mAs
FBP —978.77416.38 —979.00+£8.39 —984.42+7.12 —983.00+09.55 0.258 0. 846
iDose-1 — —979.8149.60 —984.0747.09 —982.83+9.50 0.156 0. 945
iDose-2 — —979.7249.50 —984.3647.06 —983.334+9.46 0.143 0.923
iDose-3 — —979.5449.39 —984.57+7.02 —983.67+9.11 0.128 0.942
iDose-4 — —980.27+8.53 —985.0747.00 —984.33%9.40 0.125 0. 926
iDose-5 - —980.4549.34 —985.144+6.94 —984.67+9.11 0.115 0.952
iDose-6 — —979.8149.61 —985.1447.00 —984.83+9.02 0.105 0. 946
F 14 — 0. 645 0. 090 0.596 — —
P {4 — 0.567 0.932 0.574 — —
k4 AHBATREREFBEGNTHSDE
SD {4 (HU)
S
I F R B 40mAs 30mAs 20mAs
FBP 22.14+5. 30 33.46+7.01 35.02+7. 44 37.68+9. 88
iDose-1 — 27.6746.04 29.134+5. 23 33.16+8. 31
iDose-2 — 26.62+5.76 28.72+4.58 31.48+8.00
iDose-3 — 24.9045. 39 26.05+4. 80 29.64+7. 66
iDose-4 — 22,2144, 21 24.154+7. 00 27.60+6. 27
iDose-5 — 20.63+4. 53 21.98=+4. 32 25.63+7.12
iDose-6 — 17.4843.57 19.3944.02 22.834+6. 62
F 14 — 13.57 24.75 19. 34
P14 — <0. 001 <0. 001 <0. 001
%5 AHHAFAEREEAEEY SNR
TEL % SR
’ Bl B iR 40mAs 30mAs 20mAs
FBP 46.63+10. 98 33.47+8.16 30.62+7.18 28.09+9. 41
iDose-1 — 37.68+8.09 34.91+7. 64 31.64+9. 88
iDose-2 — 39.80+8. 70 36.45+8. 41 33.38+10. 49
iDose-3 — 12,6649, 55 39.114+9. 07 35.51+11.18
iDose-4 — 46.46+10.73 43.66=9.03 38.20+12. 03
iDose-5 — 51.72+£12. 46 46.79+11. 44 41.38+13.35
iDose-6 — 59. 83-15.31 50.36+12. 88 46.59+14. 93
F {4 — 15. 547 19. 97 21. 34
P& — <20. 001 <0.001 <0.001
%6 APHUFFAERERAEEN T AT & 0 SR A 6 T 52 PG A8 B AR L R RS A R
. B B 25 A 3E A T A L RS EIAG NE FE S AH N3G, 5 D] i S T %% B
FWEAHAE 40 mAs  30mAs  20mAs BAR G2 AL CT 2 — 1000 HU)D L 95 k- 5 it 52 5
FBP 3.00 1.47 1.33 1.23
. . . . [ )( s a4 23 SN Bk Ne=3
Dose-1 3. 00 167 159 150 Z I AFAE R RS EE AT RE 48 25 2 M2 Wit il P9 i A
iDose-2 3.00 1.73 1.68 1.66 HErH M CT K — ek g i e % 5 =t Ak
iDose-3 3.00 1.88 1.75 1.75 N o g s ~ oI e N
1HOSe ’ v Xof Mg 7 RO PR R R R . BT L AR SR T R
iDose-4 3. 00 2.07 1.89 1. 84 —
iDose-5 3. 00 2.17 2.06 1.96 i CT B R & M FBP B3k, i R 2R 5% M H
ose® -0 D i 77 2 TS 15 5t 59 90 S S A
P — 0.003  0.013  0.027 AT WM CT EIMG M Z2 F008 I & rY R
Ji Ak PR R B s F IR R kR E E B L.GE A
it i B B &N G0 E 8 5 R (adaptive statistical it-

CT 48 I = B B Ol 77 5 BE 08 15 21 K e 75 L 45 4
T8 AT 19 P45 o (5L 5 OR A OE 3t i s s ok 19 G o 3 32
HERTE . Rz B CT 5 iR AL, 1R 0 b 2 T
i R RS . BT LA PR CT 4148 B 16 4%
H 25 10 2 200 A 0 S ) R B R TR IR

A BT FER I AR CT 4148 10 57 2 1) 5 )

erative reconstruction, ASIR) ., Philips ICT 9 iDose"
S AT kRS L ASTR E A B 1k N T R AR )
LR 120 KV F1 40 mAs RE %15 236 2 I PR 2
Wi ZSR B EMRS . 55 A SOk EE L iDose! 760 1L &
2 NA S I R A A 1 I i g S
Y iDose! 48 1F it B 1R KB O R L 1SS ARE



T 2F LR 2013 4F 12 H 28 28 55 12 ] Radiol Practice, Dec 2013, Vol 28,No. 12 1265

B1 %.20 % .8 % iDose' 8%, B8 SDZ#EAL.SNR &2 # 4 %. B8 1Th L2 7044 %% SD.SNR 5 B 1a 48
% a) MEh BRI, 120kV, % w4k 8 31835, FBP,SD % 20. 72,SNR 24 47.73; b) £ 3y B8, 120kV, % & % 20mAs,FBP,SD %
31.80,SNR % 31.63; ¢) ZFhAkH.120kV, & & ik 20mAs,iDose’ level:1,SD 24 29. 05,SNR 24 33.80; d) £ 3 bk 4,120kV,
& W% 20mAs,iDose’ level:2.SD % 27.81.SNR % 35.10; ) £ F k4. 120kV, % ¥ % 20mAs.iDose’ level:3,SD # 26. 23,
SNR 4 37.43; ©) £3h#kH.120kV, % & & 20mAs,iDose’ level:4,SD %4 24.67,SNR 4 39.85; g) £ sk #M,120kV, % &%
20mAs,iDose' level:5,SD % 22.67,SNR 24 43.36; h) £ 3h bk #8,120kV, % & % 20mAs,iDose! level:6,SD 4 20.42,SNR 2%
48. 14,

A LRI 4R . iDose’ HE 8 43 N [A] 1 45 L # /E (1 ~6
0 SF OB AR TR B R AR AT 0] B R s &
1G5 Y B AR M), 28 35 22300 iDose’ T i
BB 4, HLAE A 1R A H R € T 40 mAs, I B
AR

AL 25 BB 5%, i iDose! BE B % B A0 gt
K, 5% 48 B & (5. 84 £ 1. 41) mSv M [,
40 mAsZ A (1. 49+0. 70) mSv., 8 H# #4071 7 KL
74.5% 330 mAs 20K (1. 0440, 19) mSv, 8 & i 2H 7
HIE% 82. 2% ;20 mAs 414 (0. 71+0. 05) mSv, %
T S BEAIG 87. 8%,

B2 FEBEE mAs DL AR ) 5 1 AR, FBP 5 i
VA G M S 8 T P 2 SNIR i 0] B B AIG .
iM% ] iDose' BB}, B & iDose' S50y Fh i, 4k
A 1 F- 25 SD R 32 87 A1 SNR 2 Wi & . 40 mAs-
iDose'-4 R 111 SD {H 1 SNR {E 5 #7741 4%
3, 1M 40 mAs-iDose' level-5.6 4H ., i I48 br 40 T 8
. [FAERY, 30 mAs-iDose'-5 /K . 20 mAs-
iDose'-6 7K, B @ 419 SD {H . SNR {4 5 # #Lf &
AP . T3 A8 AT T W iDose’ H#EH A X CT
A T 5 1 M 81 0¢ 5y 2 0y ] R AT CT
1B B I L 45 51 i 7 L iDose! TEEEE AR X CT {1 %4 W

R,

AL 25 5 DA — 26 ) 2 A gk TR
it CT Al S G R BIF 58— 80 . 8K, BF 5%
&P, AT F LLAE BT L iDose! 32 T Mg S =
i L AR A% B HE— 25 1 R AR S 7R et e o R AIK87. 890
Prakash 45" 3l . 1% £ 8 g 55 75 B F Mg 3 405 57) &
A, 5 U8 B S %R B LA A RE 8 U AR
27. 0% (A S5 5 700 . TRVRE 1, FRATT IR 9 1 A5 RUR
RS L Zeigler 455 2 T8 B (B F 53 1 A 2L
7 . R

5 M 7RG 0] & 41 4 8 B U FE 2 40 ~ 20 mAs,
FBP J¢ iDose" {145 25 H 580 3 % Bl 8 fili o4 /0 9 k1)
WA — R, HIRATE N T 5 iDose’ 149, BE
g W] W 32 & B E. W 40 mAs-iDose'-4 41,
30 mAs-iDose'-5 2H .20 mAs-iDose'-6 41, fifi PN /)M &L
HIPES N FBP AIMETF 2.0 » ETFEE T 2.0 43, fig
T I R 12 W 7 22

g5 BTk 2 ACE d Rk N T e CT
i 5 BEAE PR UE EZ 0T 1 ) sf Sk 5 s A AP A 330 5 59)
HE. SRIUE L fE A (120 kV) LB 40 mAs FF 3R A
iDose'-4 T .30 mAs & FH iDose'-5 T @8 20 mAs
K iDose' -6 T L 4 HE ik B R EE K



1266 T 52k 2013 4F 12 A4 28 345 12 ] Radiol Practice, Dec 2013, Vol 28,No. 12

S 3L diology,2005,237(1):309-315.

[1] Schauer DA, Linton OW. NCRP report no. 160 ionizing radiation [8] Kalra MK, Maher MM, Blake MA et al. Detection and character-
exposure of the population of the United States, medical expo- ization of lesions on low-radiation-dose abdominal CT images post-
sure are we doing less with more,and is there a role for health processed with noise reduction filters[ J ]. Radiology, 2004, 232
physicists? [J]. Health Phys,2009,97(1) :1-5. (3):791-797.

[2] Kalra MK, Maher MM, Toth TL,et al. Strategies for CT radiation [9] Singh S,Kalra MK, Gilman MD, et al. Adaptive statistical iterative
dose optimization[ ] . Radiology,2004,230(3) :619-628. reconstruction technique for radiation dose reduction in chest CT;

[3] Heyer CM,Mohr PS,Lemburg SP,et al. Image quality and radia- a pilot study[J]. Radiology,2011,259(2) :565-573.
tion exposure at pulmonary CT angiography with 100- or 120kVp [10] Funama Y, Taguchi K, Utsunomiya D, et al. Combination of a
protocol: prospective randomized study[]]. Radiology, 2007, 245 low-tube-voltage technique with hybrid iterative reconstruction
(2).577-583. (iDose) algorithm at coronary computed tomographic angiogra-

[4] Kim MJ,Park CH, Choi SJ, et al. Multidetector computed tomo- phy[J].J Comput Assist Tomogr,2011,35(4) :480-485.
graphy chest examinations with low-kilovoltage protocols in a- [11] Hara AK, Paden RG, Silva AC, et al. Iterative reconstruction
dults:effect on image quality and radiation dose[]J]. Comput As- technique for reducing body radiation dose at CT: feasibility
sist Tomogr,2009,33(3):416-421. study[J]. AJR,2009,193(3):764-771.

[5] Loeve M,Lequin MH,de Bruijne M, et al. Cystic fibrosis: are vol- [12] Prakash P,Kalra MK, Digumarthy SR, et al. Radiation dose re-
umetric ultra-low-dose expiratory CT scans sufficient for monito- duction with chest computed tomography using adaptive statisti-
ring related lung disease? [J]. Radiology,2009,253(1);:223-229. cal iterative reconstruction technique: initial experience [ ]J]. ]

[6] LiX,Samei E,Del.ong DM, et al. Pediatric MDCT ; towards asses- Comput Assist Tomogr,2010,34(1):40-45.
sing the diagnostic influence of dose reduction on the detection of [13] Ziegler A,Kéhler T,Proksa R. Noise and resolution in images re-
small lung nodules[J]. Acad Radiol,2009,16(7) ;872-880. constructed with FBP and OSC algorithms for CT[J]. Med

[7] Rizzo SM,Kalra MK, Schmidt B, et al. CT images of abdomen and Phys,2007,34(2) :585-598.

pelvis:effect of nonlinear three-dimensional optimized reconstruc-

tion algorithm on image quality and lesion characteristics[ J]. Ra-

Gl B #1:2012-09-11 &[0 H #:2013-11-05)

CRESLIR A% Y2 i 2014 4EAE T FIAE RS 2 =6

(BEEHRBAG)EER TP RAREFPEALAR IS TEAERD AR EHEARSIRELTAZERLR Z 44 E
TRFAMF ,BAL%—FF.CN 11—5902/R,ISSN 1674—8034, B W sF AN F L A4T. Z R ARA R, EE R 20 B HiKR, K
16 7.80 W, 2010 5 1 A &1 . 2 % A KRE-F#H¥%.

GAABNGF—AEFHERRGLE LG FRAPA, BT CKEI(LELH)(CAEZE(HHRAZLH(H AR
FHONCSA) EBE(LAFMAIH) R Z(FaRENVAC) P EECH A (E R HEE . FPEF AP L RS R,
b TEEEFRIEERFE Q2T AB R K H e & 18,

(FEEHRRAR)REZENEOHER TSR . EARF RO, T EREHERIIEHRGERE AL KR,
P 6L 5 AR &SR A Ak 3E AR R AR L 2h AR A R R BAR LR 3R AR R AR R 1 3R A A RpR A A 3R R 2T e ) 89 R A o L AT AL R
HRAF AN TFAL BN BRI FTAINGET AR RSP HERRBLG R BTN F AR LR ARG RHFER
Fo R AY ., TREABRE T LRT R FREFD G AB AMERE LML R R PR FE
BH AR BiEAERF RIF CRLAFLZILHEEEER, TR FARERABRGH TG R ZELEBE N oH
HELFRLATE RAES IS EFRR AR BREGLERY) BB ELAKERFELARE ML ht
tp://www. cjmri. cn , MK A ¥R 45 : editor@cjmri. cn,

KA RAEE TR AR R T KEF LA R & AR A

AN 16 T/ AL,96 /5. BREITH o LA 52— 855, A E &R B ¥ TAT I, bR W . AR R PR R AR S 4R Mk .
100190 R FTHREREFTXMHAL IS ST THRADGUAFHEREI B, FALKARTZN . THXXFEXH-FX
B, BB E/AEA.010—67113815

T IR PSR s 7D



