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Experimental study on polyp detectability of ultralow-dose 640-slice CT colonography with
adaptive iterative dose reduction three-dimensional reconstruction”
Shen Hesong"? ,Liang Dan' ,Luo Mingyue'” , Duan Chaijie® \Wenli Cai' .Qiu Jianping"' ,Li Wenru' ,Zhu Dongyun'
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Biomedical Engineering ,Graduate School at Shenzhen , Tsinghua University , Shenzhen ,Guangdong 518055, China;
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[Abstract] Objective To experimentally investigate polyp detectability of ultralow-dose 640-slice CT colonography with a-
daptive iterative dose reduction three-dimensional ( AIDR3D) reconstruction. Methods Ten segments of porcine colonic phantom
were established. There were thirty pedunculated polyps with diameters ranging between 1 mm and 15 mm on colon mucosal sur-
faces of each segment. All phantoms were scanned using a 640-slice CT scanner with tube voltage of 120 kVp,and current doses of
10,20,30,40,50 mAs, respectively. CT colonography images were obtained after reconstructing scanning image data with filtered
back projection (FBP) and AIDR3D algorithms. Two radiologists without knowing scanning current doses and reconstruction algo-
rithms independently analyzed images. Confidence of polyp detection was divided into five grades for each radiologist,and its agree-
ment was evaluated using Kappa analysis. Radiation dose was calculated based on dose-length product that was exported on CT
scanner. Polyp detection sensitivities with five scanning current doses and two reconstruction algorithms were statistically analyzed.
Results Agreement in confidence of 3 000 polyps detection by two radiologists was good (k=0. 740). Compared with 50mAs with
FBP,20 mAs with AIDR3D had the same detection sensitivity of 100 % for simulated polyps of 1—<6,6—<C11 and 11— 15 mm.
Effective radiation dose of 20 mAs with AIDR3D (1. 62 mSv) was decreased by 60. 00% compared with 50 mAs with FBP (4. 04
mSv) , their difference was statistically significant( P<Z0. 05). As for 10 mAs with AIDR3D, detection sensitivity for simulated polyp
of 1— <6 mm(77%) was lower than that using 50 mAs with FBP (100%), their difference had statistically significance ( P<C
0. 05) ;detection sensitivity for simulated polyp of 6—<C11 mm (98%) was also lower than that using 50 mAs with FBP(100%).
Conclusion Polyp detectability of ultralow-dose of 20 mAs 640-slice CT colonography with AIDR3D could comparable to that of
standard low-dose of 50 mAs with FBP,with detection sensitivity of 100% ,its effective radiation dose reduced by 60. 0% and was
only 1. 62 mSv.

[Key words| tomography,X-ray computed;radiation dose;adaptive iterative dose reduction three-dimensional; ultralow-dose;

colonography; polyp detectability
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[# i Cadaptive iterative dose reduction three-dimensional,
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W 7 R it — R IS kA A R MR R ORI, A
B H A5 5 A e 7 3 B A B KT o 8 — i A F S A A
HH . BA BN H ATz BRI E A
U8 W AR 5 (filtered back projection, FBP) [ Jay B 4 » i 20 fI%
TR 4 7 A e TR AR M P TG B R TR BT A T X AR Y
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RS B 5E R L TR AR SOF DL FBP S i BE bR o L 5250 BF 5T
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1.2.1 CTEGEIERERERH (M Toshiba 24 7 640 |2
CT #L (Acquilion ONE; Toshiba Medical System, Tochiki-ken,
Japan) Xf 10 BeWE R 8, A 45 [ A7 £ 4l BRAE LT 120 kVp, BR
AL A 43 504 10.20.30,40.50 mAs, BRA i€ % — J& AY i
] 500 ms, #EH 0. 5 mmX 640, ¥R FE 0. 875, K[ 512X 512,
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LR G A A N A R FC43, 2 R L
MY 1 mm, 5 FEERERENE 2 REEERAS
10 B, 42 I A £ (10 mAs, FBP) . B £ (10 mAs,
AIDR3D) .C 41 (20 mAs,FBP) D 41 (20 mAs, AIDR3D) .E 4
(30 mAs, FBP) . F 4 (30 mAs, AIDR3D). G 241 (40 mAs,
FBP) .H 44 (40 mAs, AIDR3D) .1 4 (50 mAs, FBP).]J 41 (50
mAs, AIDR3D) .,

1.2.2 345 CT &l g i BHE 7k ¥ 10 41 0 a5l &
SRR FEAF R 48 (PACS) AL 1% B 1845 )5 Ab 31 T AF ol (Vi
rea; Toshiba Medical System, Tochiki-ken, Japan), 7 E 14 /)5
KPR T AR F CT 45 g 4% ¢ {4 ( Vitrea Advanced Colon,
Toshiba Medical System, Tochiki-ken,Japan) #F 47 Ji5 &b 3 , 3k 15
CT &l s g i & .

1.2.3  ERAHT WAL S 5 1 2R R S Rk
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12,4 HEmEENHE 0 CT HLE R AR b ry 5
KA R, BRI R = ARG R oR . A RO = =R &
KEFF AXCF, H i CF(conversion factor) 5 A~ ] 20 21 1) 55 1k
FECIEFM CF 2y 0,015,
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Kappa 40 8 PFEA B 037 8 12 B B A 8RR 15 0 i — oD .
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x1 2B REEX 3 000 MEMBANKRELER (n)

P 4 [k it
BH P 2755 46 2 801
[Vikds 47 152 199
At 2 802 198 3 000

2.2 1~<6 mm BEHLE PR BURPE 1 ~<<6 mm AW
M UEENFR 2. BAS AA.DAS CA.FAS E4L
BELRTE B R R B S E A B T 57 %034 %
19% . 2R A5 7E X (P<0.05), DA K TARE RS
FRURAE R 100%, 22 7 RLE T %E L(P>0.05), BAHME
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PEH 98 % AR T T 411 8 A K H Uk 100% .
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mm [ELE A (A H KD sB:50 mAs H ) FBP T CT 455 g
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(P>0.05),

2.5 EEBHFE 10.20.30,40.50 mAs i 7] HEKE
Fe R4 Bk 53.90.107. 70,161, 60,215. 40,269. 30 mGy. cm,
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JE N Cas low as reasonably achievable, ALARA) , B {£ [ 1% it
L 2 T A0 R B R A R R R R R B R
Al A B B AR R i S B R R W R B LR R
I CT 251 )R AR 0 45 25 B T 98 1 O Bl B AR 1) . PR fIG v
B S 0 A 1 O R A R AR BR A R R 0 L R RS
ERsIR R E TR QA BY S AW e = TN & i i
5 A R R R A G B AN R e BT Y O vk 2
Ve PR A R HL B . (ELR TR A R 0 ARG £ e [
G s AR (R 0 . B A IR R B o O ) AR T ik
R e o O R R AR R B A PR . R IR CT 45 1 A%
B BF 52 J7 [] B 22 A PR o ARG BR 8 F 38 700 e % R Sl 6 A 0 B
WG .

B Al K52 CT 45 BUA% 1 B 5 3R L 35770 224 50
mAs, 5 ¥ E % B @8 g FBP, FBP 3 2 i . (H & R fg
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mSv, 5 T4 LT 60.00%.

L LIk, A S G 25 R R BT AR 2 20 mAs 1l 45 &
AIDR3D S CT 25 1 14 1 B A H BE 1 B 4% 5 4 o A1 77
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