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Impact of reconstruction algorithms on low
dose lower extremity CTA image quality:
Comparison of FBP, iDose* and IMR
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[Abstract] Objective To investigate the effect of different reconstruction algorithms, including filtered back projection
(FBP), hybrid iterative reconstruction (iDose') and iterative model reconstruction (IMR) on image quality of low dose
lower extremity CTA. Methods Fifty-six patients underwent lower extremity CTA, and the images were reconstructed
with FBP, iDose' and IMR algorithms respectively. CT attenuation, image noise and contrast noise ratio (CNR) of 5 posi-
tions including aortic bifurcation, iliac bifurcation, proximal femoral artery, middle femoral artery, proximal popliteal ar-
tery were calculated. Subjective image quality of lower extremity arteries were assessed on a 4-point scale. Results CT at-
tenuation of FBP, iDose', IMR in lower extremity arteries were (511.07195. 05) HU, (492.63+178. 74)HU, (487. 63
+197. 200 HU, and there was no statistically significant difference among them (F=1.175, P>>0.05). The mean image
noise of FBP, iDose' and IMR images were (76. 24=420. 85) HU, (39.16411.75)HU, (13.09+£2. 55)HU, and the CNR
of FBP, iDose4 and IMR images were 6. 35+3. 14, 12. 9745. 10, 33. 83+15. 85, respectively. Image noise and CNR were
both found significantly differences among the 3 methods ( F=1 460. 000, 646.122, both P<C0.05). The visual scores
were significantly higher for IMR (3. 7520. 46) than those for FBP and iDose' images (1. 3940. 51 for FBP, 2. 61+£0. 81
for iDose4, y*=476.79, P<(0.05). There were significant differences in the diagnosis rates of arteries above-the-knee as
well as arteries below-the-knee among the 3 methods (FBP 1.34%, iDose'56.70% , IMR 98.66%, ' =427.9, P<<
0.05). Conclusion IMR may reduce image noise and improve image quality of low radiation dose lower extremity CTA
compared with FBP, iDose' without compromising the diagnostic requirements.
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CTA FME R, 75k A 56 B4 47 WUF B CTA 34, 40 9 Fl FBP.iDose' Al IMR J7 ¥ & 2t , Il 2 F B 4%
B & 8 3 3h ko SUAL % 2 3h Wk 2 SUAL | B 3l ki i L e 3l Jok v B AIE 2l Bk GE i) 19 CT fH L 1145 M 75 Je X LY W8 7 L
(CNR) IR 4 kXt 3 BG40 i AT FWMAT 4y . 55R  FBP.iDose' #l IMR 5 4 & 1Y T i 4 BL i & 735 CT
B354 (511. 074195, 05) HU, (492. 634178. 74)HU, (487. 634197. 200 HU, =[] Z R LG % & X (F=1.175, P
>0.05), FIMRMEA 358 (76. 24420, 85)HU,(39. 16 £11. 75) HU,(13. 09+ 2. 55) HU, = H M Z 7 A F it % 2 X (F=
1 460. 000, P<<0.05), CNR 435 6.3543.14,12. 9745.10,33. 83+ 15. 85, = F [0 Z R A F il % & L (F=646. 122, P
<<0.05), KRR E W4 IMR(3. 75+ 0. 46)  FBP(1.39+0.51) ,iDose' (2.614+0.8D) 22 F A LI ¥ XL (f =
476.79, P<<0.05) , £ LI E R BESh Bk il 12 Wi R IMR(98. 66 %) W] . & T FBP(1. 34 %) .iDose' (56. 70%) , 25 R ¥ £ 48
R L =427.9,P<<0.05), £t 1FIRER S M & X00F B CTA HH#8f 41 Lk FBP #l iDose' , IMR 7] DL i 2 IR 13
MR B R B, FLRR T R 2K .
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BEA CT A& fElm K TAEh i iz a8 I, anfe 7E
e AR 5 S5 50 % ] o 2 BB 2 5 114 PR — B AT OK
FER I DAAEAE U i CTA K5 i 1% i i)
WFFE T 22 3G T8 43 4 2 B0 0 Ak B 3 43 3% A 53 12 1y
FHM BT MR Y 3% 40 5 2 (iterative model recon-
struction, IMR) J&— i 437 & g 55 7, 72 Mg C T |
Rk sk CTAM % )5 1 B R B — 2 i ¥, Bl
ARTEXCT e CTA Jy T 4 i & A 438, A BF 5T
FETARGR 00T B CTA iR 2% 4 91 280 VP AG U8 %
% 5 (filtered back projection, FBP) IR & &0 & &
(hybrid iterative reconstruction, iDose') #l IMR iX 3
oo o A A 1 0 AR B A ) S
1 #REFE
L1 —fewert ML 2015 459 52016 4 7 A
PRI BE T B8l ko 28 T FR Be 4% 52 BUT i CTA A1
I PR B s AR 0kt . HEBR b o . O 1l 38 9 28R S5 sl B
1 8T E 4 )8 SRR G s @ B K5 B 5 2 (body mass
index, BMD<(18 kg/m?&>25 kg/m?., & A4 56
B, 55 43 B, 2c 13 Bl ARl 33~92 %P H (71, 7+
12.8) %, MWMRAERBACIEZE 014 [F L T A B a1
2B R W A
1.2 U857 R Philips Brilliance iCT 773 F
e CTA FH4 . & O ML, 49 4 9 L 2 DA 3 3
Pk RE ., FHSEC SR 80 kVp, A 304 i i M
1 F R (DoseRight, Philips Healthcare) , FI{% i &= 38
B 1,4 64 0. 625 mm, BREFHER M 0. 75 s/
rot, HiPF 512X 512, 4R EE 0. 7, R JHXF LU 7] #E 1 BR 2R
B2 A E K ROT BT 32 30 ko AL,
150 HUGA SN B fE 5 23R8 15 s JFan 4. & Hh ) #
ok i S O 4E 45 (370 mel/mD)80 ml, Al 40 ml 7 5 i %
4.0 ml/s, )5 40 ml b 3.5 ml/s, F-LL 4.0 ml/s ¥F

A4 FEERK 50 ml whk. CT HAEEE ). 700k H
FBP.iDose' Fll IMR 3 F 5 4 53 3 % JiE 4 B 48 iF 47 5
@, 25 0.9 mm, 2 A 0. 45 mm,

1.3 EHGPEN

L3. 1 MM % NSk CTA B 56 5cis 1
f& A IntelliSpace T /Euk, v J§ MIP #1 CPR % gt 47 &
BEMH, 1 AEA S FEL XTI CTA Wi &%
A0 58 A5 o g ok A TIC BH BR U AE 3 21 AN ) o
SVE R MG L, 430 D o R 3 B0 Bk A3 UL (R R Bl Ik 4y
AL BB ok G s B Bl bk e B A E Bl kG S I 4 R
CT fH ., JF W & 46 5 JZ m AL R CT fE A ik 2
(standard deviation, SD){H . LLLA MY SD {HAE b K

G, £SHWAEES)EE LEZNE 3 K, BF
WEAE MR AR, B X LM H (contrast noise

ratio, CNR) ,CNR=(CT s —CTyp)/SDppy -

L3.2 EMFH 2 4 BA 5 FEMEXCF i CTA
) 7 22 56 ) T Rk B ISR FH S 325 A 4 201 0k 4% 2 1515
HEAT VP43 A AE S B — ) 587 1) R ik il — B, XL
TR K Ay A A BTV A/ A O L /R
Beahik. PPArARUES 1 4r (), 15 M AR B W,
M ARG TS Wr 2 43 (h A 8 5t S B, i 4
W W TEHE LIS 3 ar (R 9 S MRS B
XF LG BAF L4 RS B A B R H R 52 W12 Wy s 4 g (A
SR VU RTAL S2e i a7 v N (=09 7 1
=3 43 il R 2 W 2R R AT 2 B 3O o =3 g
4 100765 Be AR R U BBl kT BB L4

L4 fRgils  RHA SRR & Ceffective dose,
ED) PP B H i . il sk B H R E AR CT
5 H#8 $ (computed tomography dose index volume,
CTDL.) , JF I & 49 18 bR 7 2 e B /NG 1 KO BV
AR B, R B CTA = b T B 43
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) e 7 kR ASE Y WA I 5 A ke
AT 55 M 4 K 3B ED, k B 0. 015 mSv -
mGy ' e em IR EES SRS .

L5 Geit i RH SPSS 16. 0 G343 7 1.
EETERAEESS ML s TR EWTREUE
Sr PR . FBP.iDose' #1 IMR 3 Fift J5 vk 4t J5 (9 I
B CT (H .G W75 A CNR (8] b3 R FH B0 R 3y 2247
Br, 48] b 8 % F Bonferroni ¥ 5, K12 i & & W T
S L ECR H Kruskal-Wallis H AEZ 5085, 41 8] Lk
R Mann-Whitney U K55 . T B8l ik v 2 Wi R 19
R Y Rege ., P<<0.05 AZESAGIEE X
2 #R

A BB L 58 K A, 54 15132 Wik T 8l ik B
b2 B JCAPER I, B3 A-F 1 CTDIL, K (0. 65+

A BOR
)

0.08)mGy, ¥ ED H#(0.51+0. 08)mSv.,

2.1 BMIFME5HE  RA FBP.iDose' fil IMR  #5
FHAFER 3 4L EMR Y 45 Bea 4 CT A . SD i & CNR
WFE1~3, = HMLBRLE CTHERY LG %
BY(F=1.175,P>0.05) . E{{M: 5. FBP>iDose'
>IMR, 22 5 B A 43 2% 2 L (P <20, 05) , IMR #
FBP H1 iDose' (1 & 1R M 7 43 Ji B AR 82.83% .
66.57% ., CNR:IMR>iDose' >>FBP, 2 34 4 it 2%
® (P ¥<C0.05),IMR i CNR % FBP #il iDose' 43
R 432.76%.160.83% , WL 1.2,

2.2 EWIFMER SR EG T E WIS IMR>
iDose' >FBP, 22 5+ R4 4t it & L (P #<0.05),
IMR B B T B ka2 R W% m T
iDose' \FBP(P #J<C0.05), W3 4.5,

#£ 1 AMWERFLEGTEABNE CTHEILE(HU, x5
WA i =5 3 ik 43 Ak B R8BIk o Ak J& B0 kT o Tt 3 bk B T8 20 Jk 3T o Ty
FBP 613.61+184. 28 608. 814170. 81 539. 84168. 24 416. 434170. 94 376.64+153.42 511.07-195. 05
iDose! 539.11+184. 38 567.20184.53 525.01+E175. 24 442.014157.17 389.83+£127.72 492.63+178. 74
IMR 600.594196. 64 576.754185. 32 509. 71+176. 42 394. 604163. 80 356.514135. 71 487.634197. 20
F1H 2. 495 0.818 0.423 1.172 0.812 1.175
P1ia =0.05 =0.05 =0. 05 =0. 05 =0.05 >0.05
2 OR[AE AR S B A S A (HU, o+ %)
[I§ESER7S Wi = 3 Wik 43 XAk % BB Ik 4 Ak J& B0 Wk AT v Ji& B0 bk v B e 2 bk 3T i T
FBP 85.94415. 74 84.20417.59 90. 62415. 50 66. 68+ 14. 48 53.76+14. 86 76. 24420. 85
iDose! 46.01+9. 97 40.014+11. 43 36.80+9. 71 38.9149.59 34.07+14. 26 39.16+11.75
IMR 14.37+2.29 14.02+2.81 14.06=+1. 80 11.90+2. 16 11.14+1. 74 13.09+2.55
F14 613. 486 472. 242 769. 050 405. 966 178. 962 1 460. 000
P1{A <0. 05 <<0. 05 <<0. 05 <<0. 05 <<0. 05 <<0. 05
3 NFEEEFIEMN T BB R CNR (2 £
Gige SRV 1 == 30 bk 43 XAk B S Bh k A Sk JUE B ik AT ¥ Ji%& 2 bk Hh B Il 2 ik AT ity FH
FBP 6.80+2.87 6.93+2.76 5.57+2.43 5.84+3.38 6.61-3.90 6.3543. 14
iDose! 13.1844. 84 12.57+4.73 13.15+4. 37 12.63+4.72 13.33+6. 64 12.974+5. 10
IMR 39.89417.19 38.80416. 24 33.32413. 88 29.63+15.13 27.48413. 10 33.83415. 85
F{a 158. 233 157. 957 158. 893 94. 678 82.528 646. 122
P14 <<0.05 <0.05 <<0.05 <0.05 <0.05 <0. 05
F4 RIR AR B 4 R TR AT L (G, k)
EAERL 2 R A L B 3 ik R A L B Bl ik Ze T AT BBl ik F T LATF BE3h ik T
FBP 1.46+0. 54 1.5940. 56 1.2740. 45 1.25+0. 44 1.3940.51
iDose! 2.84+0.76 2.82+0.79 2.3640. 80 2.434+0.78 2.6140. 81
IMR 3.7940. 41 3.80+0. 44 3.7140. 49 3.7040. 50 3.752+0. 46
! 121.23 115. 97 122. 70 123.68 476.79
Pl <0. 05 <0. 05 <0. 05 <0. 05 <0. 05
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RO AR EE AR T B Bl A R AT 2 B R LA 06 () ]

EER % ZEME T L L B sl ik A I L L B sl ik ZE RS LT B sl ik AT LT Besh ik -y
FBP 1.79(1/56) 3.57(2/56) 0€0/56) 0€0/56) 1.34(3/224)
iDose! 69.64(39/56) 69.64(39/56) 41.07(23/56) 46.43(26/56) 56.70(127/224)
IMR 100(56/56) 98.21(55/56) 98.21(55/56) 98.21(55/56) 98.66(221/224)
el ! 115. 6 107. 8 109. 6 108. 3 427.9
P g <20. 05 <0. 05 <20. 05 <0. 05 <20. 05

B1 BEE.67 4 MBS AL CT EMZ 4 5% FBP(A) \iDose! (B) \IMR(C) T £ , K {4 Ma 75 43 51y 91. 2.48.5.13. 4 HU,®& &

WIESR 5350 1.2.4 7%

) 2C

B2 HBEH.76 % AN KR CPR KL, 4331 H FBP(A) . iDose! (B) \IMR(C) # # , FBP Al iDose! K4 = WL 44 2 4, K
A5 075 A G LI 2 R L RS T L T IMR R IS A 4 43, FHR R G A L 28R A B s i R

3 itig

XU e CTA K2 v L 1 B AR i 23 750 3 1) 7 9
AL TG BEAR A L e L/ P A B8 o MR IR R R Ak AR Bk
SRS ARBIF ISR PR L K A B A L A T R
FIRCF B CTA H4i . AEE T3 ED b (0. 51+
0.08)mSv, 5| T W mSv K HIRE .
3.1 ARIE @R LN FEG T ®EMEZN  AHh
FBP 5 # EME 19 F ¥ 5 Ry (76. 24 £20. 85) HU, 4%
B R S B U] B = T iDose! Ml IMR, %8 5 H
SR S B o ) FRAEA L 20 W £ AR ORI I g 4 SE PR
JUAa] K/ TR A 6

AR AR R 3 MR R 0 G A A e R

S 25 R AR MR P 7 A U AR v B v R o i, AR
FIG W F P 52 . iDose' 28 & T FBP Mk QU H # M
PRV AN 5% 16 R M L A IR RN Y 4 2%, FBP Fl ik
REHAE 50%7, Hou &M AR 3 ik CTA B
%%t L FBP il iDose' , tA2h iDose 76 [ 4% 55 Y0 % 5t
SR B0 T AT T ARAS W /N A e T R . AHIESE
H LR 451 F L iDose! 5 FBP M L . &5 e 75
K%y 48. 64 %, CNR 41 104.25%, EWIE 25 2
5, M FBP 1fi 55 » iDose’ AJ LA [ % e 7 , 2 = & 1%
Jot et o PR T A R T SR BT DA R A
o A — 2 1 R R

IMR & H T S# s, R TRITAM RS
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AT B 00 5 10 B0 A R e AR, 5 R B T AR
SURCE X258 BE R R R/ R 45 R RT RDYG
R AR I 25 TR] 1 R B AR A6 R 3, R 4 TR I A BB 8
Vi) R 45 25 )b %o 6 31 R 2R 8 B A8 30 A7 000 £ DA T 5 A
g Hb 38 B 4 4 5 B0 M EE FBPLiDose' . IMR 7 [#
AR 75 0 A1 70 2t 7 T A O AR B AR R R
PLIMR # FBP il iDose' i & 4% Mt 7 23 5] [ (%
82.83%.66.57% . CNR 4» 5 4& & T 432.76%.
160. 83 % » E XML IT4r 7 1 IMR (3. 75£0. 46) 7R i
F¥H T FBP(1.3940.51),iDose’ (2. 61+ 0.81), 2
SHAGHFE (P H<0.05), MfE CT EH )7 H,3
P72 8] (1 25 5% K5 1% L (P>>0.05), 5 Yuki
LIS KV IR BBk CTA J5 T I 58 245 52251,
3.2 ANEEHEBIEX T 2w R Em 74T CT
o A FiF 0T 4 S 500 k0 455 I N IS ALARA (as low
as reasonably as achievable) 5] , BV £ [ A% 57 &= ) 4]
Ao A, 2 S I PRI W 77 oK . AR P 5% B 7 , FBP L iDose'
FIIMR 9 XUCF B CTA K% /Y 7T 2 Wi R 4 51
1.34% .56. 70 % F1 98. 66 % , B 7E 1% 58 5 7 & 9 i 15
SR A A IMR AT A i 2 I K 2 W, i FBP A
iDose' LW E , X FEYE IMR Wk XM e 1A
5. G R AN IR 3 Bk CTA Jy 1 i #F
FEEE R,
3.3 ARWFRMmRME RFFTA R Z A4 O AW
FEXT I R bR BMI 8 8UR & KRR R X = BMI
HBEATAH W T CTA AT 47407 5 @ a2
R UL FWAT 5 R bR, A 5 B itk — 20 5 e br i DSA 17
XF H AT

SV AT AR R OSUT B CTA H B, 46 L
FBP 1 iDose' , IMR 0] DL i — 45 [ IR (145 e 7, 42 5
PG 5T it L AE T 2 I R 12 B 25K
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