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Iterative reconstruction combined with low dose CT in

diagnosis of lumbar intervertebral disc hernia

XIAO Mengqiang, ZHANG Meng, LIU Jinfeng™ ,» ZHOU Guizhong, LEI Ming, XU Wangdong
(Department of Radiology, Guangdong Hospital of Traditional Chinese Medicine,
Zhuhai Hospital, Zhuhai 519015, China)

[Abstract] Objective To explore the value of iteration algorithm (AIDR 3D) and filter-back projection (FBP) combined
with CT low dose scanning in evaluation of lumbar intervertebral disc hernia. Methods Totally 150 patients with lumbar
degenerative osteoarthropathy were randomly divided into A—E groups, with 30 cases in each group. Scanning parameters
of A—D groups were 120 kV of tube voltage, and 100 mAs, 50 mAs, 30 mAs, as well as 20 mAs of tube current. While
parameters of group E were 80 kV of tube voltage and 100 mAs of tube current. Each group was reconstructed with FBP
and AIDR 3D, respectively, and their noises, SNRs and CNRs of groups were compared. And 3-point evaluation method
was used to score the imaging, while score =>2 were acceptable image quantity for clinical imaging. Results Under differ-
ent radiation doses, AIDR 3D reconstruction images were superior to FBP in noise, SNR, CNR and display of interverte-
bral disc hernia. Under the same reconstruction technology, with the reduction of dose. noise increased, SNR and display
of intervertebral disc hernia decreased. Except for slightly lower in AIDR 3D reconstruction with 50 mAs than that with 30
mAs. CNR decreased with the reduction of dose. Two reconstruction technologies under the same dose, image quality of re-
ducing the tube current were better than that of lowering the tube voltage. Conclusion It is valuable of AIDR 3D combined
with CT low dose scanning in evaluation on lumbar intervertebral disc hernia.

[Key words] Tomography, X-ray computed; Intervertbral disk displacement; Radiation dosage

DOI:10. 13929/j. 1003-3289. 201608053

EREZRRFE CTISHIEHEREZ R

HE.K #H.xeF AR EF BAER
AR S BEBR G BT R R BRI 519015)

[ ZE] BH  FEMZERHL(AIDR 3D) RN #5505 (FBP) BLA R R CT SR R4 AR R S8 M. 73
%K 150 BIEFE RN A~E 5 4. 541 30 #l, A~D AHEHEHER 120 kV.EH 2518 100 mAs.50 mAs,
30 mAs.20 mAs.E 4 HE R 80 kV. B A 100 mAs, %4321 E{% 4> 132847 AIDR 3D 1 FBP H# , LA A [A] & # )y
25 A MR 75 SNR B2 CNR, J1R A 3 43k % B BT B 64T R WATE 4 . 50 =2 2 W] 45 32 UGS & L L 45 41
GHERIFE R BRAE S, SR AR &M T R AIDR 3D 2 5 F {4 7 L SNR,CNR KA ] 45 5 A4 5 oR 1%
SLTT BT FBP, [A]— B f B AR SR B 40 S 500 £ DA, M 7 A 8 L SR RIUAE: ] 4% 5t 2 7 B8 J B A1 5 B R I ATDR 3D
) 50 mAs 41 CNR BE{E T 30 mAs 2141, A5 4151 B, ONR FAAE 5 [R)— 50058 1 30 7l B 8 A SR FH AR A L R A5 21 Y
EUR R B F AR R . 4538 R AIDR 3D E# 7 IR A KR CT F S Wik i S8 A — 2 MA.
(kR REBEAR X LITHLHE SR 07 6 5570

[hE4%ES] R681.53; R814.42 [TEARIRAE] A [XEHS] 1003-3289(2017)03-0458-04

[FE—1EE] HE®RA978—) . B I HEFH A A @ FAR B0, DFFE A LR G 8% . E-mail: 714454688@qq. com
[BEEE] XEE, ) KA P EBEREEB S B, 519015, E-mail: jfliuzhuhai@163. com
(& B HI] 2016-08-12 [f&EIHH#I] 2016-11-12



A [ BE2F AR AR 2017 4E58 33 % 3] Chin ] Med Imaging Technol,2017, Vol 33,No 3 e 459

A ) 28 5% i 2 I R B DL . CT 212 Wiz o
M FRE . BRSBTS 2 X R
SRRSO 1 mSv, B R WOR L R RO RS
5/10 5 HAT . HAR CT X i BE AR A (1) 7%, (H H
S A o S A A A AR 40 %0, Bl
FH ARG 4 5 500 2 2K A5 1T 3 A2 12 W il L 10 R 3
ARk CT MR By ) 2 — R 1R B i 5 57
O S g (= T AR ad o O U Sl ol R VBV S
A R R 1 & A AR R A 5 A o 0 i S
FEM, EAREEEAREAF A FZFRAR, R
ZFrA AIDR 3D HE & AR, A#FiL K AIDR 3D &
B AR I A AR o 4 B R N I T 4 2 R Y
ke RN N CIESET T NG IG5 5 2 N S G
EIG 7 1 75 SNRLCNR K B4 5 &2 17 45, 88 08 Hol
PRI HI 1
1 #ERE5FHE
1.1 —%ekl e 2016 48 1 H-—2016 4F 6 H ABx
PR BB ] #5553 32 CT M A8 19 150 ) e 35 k),
Hrp 3 75 ), 2 75 B AR 18~77 & P (42. 2
12. 2) % R T B 5 5 (body mass index, BMD i 21~
25 kg/m* ., HEBRME B S B D5 )2 3 T vk D & .
JrA B E AR B AR AR R
S,
1.2 Y2857 % Toshiba aquilion ONE TSX-
301A 640 J2 CT HH#EL . ¥ 150 BB EBENL R 5 4
(A~E 4 B4 30 6], A4 AFHIE 120 kV, FH
100 mAs; B 4H & JE 120 KV, B HL I 50 mAs; C 41 .
B 120 KV, L 30 mAs; D 4 K 120 kV,
FH W 20 mAs; E 41: 45 LK 80 kV, & MR
100 mAs FAMIEHE N T12 HER T 23] S2 ik %%,
1.3 FMRAEIE X2 24 e 4 545 22k H] ATDR 3D
B 5 (filter back projection, FBP) &k 4T 8 &
(ZJE 0.5 mm, 280 0. 3 mm, 5 [F 256 X 256) , 41 5k
PALHEAT CT A A R A7 H # JZJE 3 mm, 2B
3 mm, i 256 X 256) , - 47 £ HE 8] 5% 5 07 5 (B
Mefl S E & 5 2 2E2 mm, 2 1.5 mm, 5 FF 256
X256), A% 10 487 E4 Kk AIDR 3D & g8k
(I ER 53 52N Ay By .Cy WDy L E, 4. 2R A FBP E
BEE N A, B, .G, D, E, 4,
1.4 BIMGIHAE KT A EGRAE 2R TR, h 2 4
[ B SR [ DO AN S TN VA B8 il v o e o 1
5 DA R B PR R S R — 3. RPN (8 % U4 bk
Ma 7  SNR.CNR., ] 52 [ K LS5 I8 B J5 Bg 105 CT (B 1Y

A K g W Ar ik 22 (SD) 58, & M 0] & 2 CT A
PIE (CT2) A% N CT (HIE(CTy) . P HEE] &%
ZW L Loy Lis (Ls=Sy R 3, SO BF 52 4000 52 R f
LR 3 A MEE £, e = | SD ¥{A |, SNR= | }i§ Hii
CT 8 /SD #{E | ,CNR= | (CTz—CTy)/SD ¥ | ,
BEAEDW A 3~4 W HBOFE ., FWAEFR 2 4 & 4F
PEIREIR 3 M k.3 o, BRI R R &, A
W (& 152 43, BHR BT i — i, X2 WA 52
A REM B IE 802 W (B 2A0) 51 43, BR i & 45 2%
SR 22 X2 WA B R R R, 12 W7 TROHE 2 S V5 IE R 12
Wi (2B . =2 Ry al 8232 1 R T &
1.5 ittt R H SSPS 17.0 4t M k14
TFERRLL &£ s R, R 2250 T b3 4% 4 g
7 SNR.CNR, W2z 2 7 41t % 3 LW LI SNK-Q £
FEAT L R o K5 R O 1 25 5
P<<0.05 HZERA G 2EE L. 2 4 B I EG %
TEOM ) — Bt 0 M R Kappa K5, Kappa<<0. 40
h— BB % Kappa ly 0. 41~0. 60 Ky — B 4%
Kappa H 0.61 ~ 0.80 K — F ¥ & 4 ; Kappa H
0.81~1.00 H—FEIR 4.
2 H#HR

A~E 24159 -F 3 48 57 5 43 1] (5. 36 0. 43) mSv,
(2.58 +£0.18) mSv, (1.58 = 0.12) mSv, (1.05 £+
0.05)mSv. (1. 6440. 13)mSv,
2.1 MR (R D E, A0S 5, A AR,
Bifi 25 45 1 I B4 0 . AIDR 3D K FBP 3 Fb 8 4 07 72 10
MR PR WAL, BR AL B G Dy VE 5 OA, AR
(B 25 5 T Ge 2 28 A, A% 45 20 W 75 (6 0 ) L 5 22
WA Gi it X (P ¥<20. 05), AIDR 3D @ &t 7 11
WS (I AT FBP S (P ¥<C0.05. & 1.2),

*£1 KHMEMSE SNR.CNREWLE(x+s

20 51 Mg SNR CNR

Al 8.181.33 13.924-2. 62 8.962. 25
A2 13. 8842, 74 8.2441.95 5.2541.48
Bl 8.9847.82 12.3542. 34 8.41+2.91
B2 22.84+5.03 4.98+1.16 2.97+0. 80
C1 9.3342.22 12.284-2.22 8.4242.56
C2 28.3541. 66 4.2341.32 2.8442.53
D1 9.91+1.61 11.6344.01 7.9242.82
D2 42.024+15.75 2.8820. 99 1.7740. 88
El 12.7241.75 11.1641. 86 6.48+1.75
E2 46.86417.17 3.2541. 42 1.72+1.08
F1H 95. 19 117.03 166. 29

P1H <20. 001 <20. 001 <20. 001




e 460 ] 2 2E 52 R R 2017 4E56 33 %6 3 8] Chin J Med Imaging Technol,2017, Vol 33, No 3

2.2 CNRH E, 41 CNR &%,

# 2 MEMBELEBREEIFDEERA, 229

A, 45 b, FBP &, b &S

VI, 2 CNR ¥hn, B 14 o 0
B 5 C.D 41.C, 5 A,.D, 4, 7 2 o

SR AL A Ay 41 B # By 2 Cé Cy 2 Dy 4 D; #H Ei 4 E: H
8 33 17 67 51 80 65 84
32 33 57 19 39 10 20 6
3497 88 81 50 24 16 4 0 0 5 0

D, 5 E #4.C 5B, 4l CNR &
EZR TG E L REHMW
WL 22 A gt 2% 3 L (P
¥7<20.05), AIDR 3D @ @ J7 it
) SNR W & {8k T FBP(P ¥ <<
0.05; 1.2),

2.3 SNR i D, 4°F# SNR
/N, Ay . AIDR 3D &
FBP & # o, B & & HL I 3 o
SNR ##fm, B C. § B, E:
H.D, 5 E, 4.8, 5 C .D.E
H,C, 5D .E 44.D, 5E 4
SNR{H2: R G2 8 XA (P
¥I=0.05) R HL 2 57
YB3 L (P ¥<<0.05),
AIDR 3D @ fy SNR B 1 %
FBP & # & (P #<C0.05; & 1.
2).,

2.4 — MR 2 & BRI X
10 ZH R A v, — SO AR 4
S5, — MR 341, —FH
G2, ¥ 3 Pk, AdlE B
BEIEr W2 2, 45 5 R B AR
R TRRERE, B8R C
HHFNEART E 41, (5% 95 41 k47
AIDR 3D & &, C, 41t T E
4, H C A a=2 s mEE R 81.11%(73/90) L E,
N 27.78%6(25/90) . MK BRI &I 4, AIDR 3D
AL AL T FBP (f =70. 16, P<<0.001), Il
% 3.

3 IR O R R R4 Y
MEE] £ (n=150,1>)

Ty ik 144 24 34
AIDR 3D 141 150 159
FBP 264 77 109

3 itig

BEE CT SRR BEL A2 N H 45 Bl ok
) i 0 [ I A S0 2 e 52 0 S ) e i,

AP L31 4, B4,120 kV.50 mAs HHi MM AIT48 3 48 AL AIDR 3D filt {7 5 4,
7 8.00,SNR 11. 65,CNR 9. 41; B, [d]— i FBP fhfiz d g, B2 17. 20,SNR 5. 54 ,CNR 3. 94

2 B .L.48 % E 41,80 kV.100 mAs HI4fi  A. AIDR 3D %l i 5 2 . [ £ 3F 438 2 4%
M7 20. 1.SNR 5.84,CNR 4. 85; B. [i]l—¥ifi FBP fili {7 & 8. A [ £ 3F 40 0 1 40, B 59. 0,
SNR 2. 05.CNR 1. 13

KU e 32 X R AN B, CT KA )™ Az (1 46 5 57
i H Bl R, H CT G A 8 A 5 | A ) g 249 o 28
AW 2%, AESRARA & CT H# 8z &, oF
FEH R Y CT A o N A Bl 2 I PR 12 W7 7 2 11 ] g
o A R AR A e o M () 5 R R UL L 2 R
CT KAt e PR A2 Wr iz 19 20586 2 —  (HAR R &
PRI RBF 58 DARTREAR CT 57 o 5 2 4 R A
B E LR AR R A TS LB R 1 K R i AR
AL A B AT B o PR R A B T T R AR
Fil R E=E

3.1 RAEEF LRI IRN A SR EERE R
BEEEZ .5 FBP 5k WL i B R A
e (L0 S R 7 s ) 9 R B Il A IO P



A [ BE2F AR AR 2017 4E58 33 % 3] Chin ] Med Imaging Technol,2017, Vol 33,No 3 e 461 -

Bt 25 TSR AR 0 A, N AR 2 R
CT {4 >k 1] FBP 589 25 10 3 38 m IR AR W 7, i a2k X
BLTT I R S G R, A AR
AN CT EIR , 261 2 I PR 2 W i 2K A 8] B H 5
CT 5855570 5 ] FRAR 36 %0 ~75% , At d 45 1 1]
T LG R G HE S AR A T B R R
FraEto

3.2 MEMEARFIE CT H#M A Bohy %M R H 4
HESR 5 CT AL XTI HE ] £ AT IR = 4 2 )8 1
mm, 140 kV), %F ff 98 35 3 e bk o 7 A 4 ok
400 mAs.300 mAs Fl 200 mAs, SR J5 % FH AR HE 7] 1Y
65% .50 %0 .35 % .20 Yo AT FA 4+ 65 26 7] ok 471 XA [
S R I IER W E R, TR %R %R
B, 2450 AR ER 1) 1/3,80% KL B H K14
e RS W T L, AR R A LA 50 mAs,
30 mAs.20 mAsCIlE RARHE N 100 mAs) , HA MIE
R SR T 50 %6 30 Y6 s o 1) 0k XF JEAE 457 45 AT 3 2 I IR
WA, BARDER A E LR &0 30 08,8001
AIDR 3D E # B 0] i 2 I K12 Wi 75 28, e 75 L SNR
K CNR T 120 kV.,100 mAs fYJ FBP = & 514 ,
3.3 AIDR 3D i RECGF & CT HAMm - A&
WF 5T % HEAE 47K 5% & CT 4, # A AIDR 3D A
FBP 3k 47 o b A 9 ol AN [i] B30 6 of M e ] 4% 3R
IZWIEE S B R Bon  E ARSI EA A TR
JH AIDR 3D 4 7EME A . SNRLCNR K 12 Wik [a] 4% 28 H
Ae Sy m B AL T FBP 4. Al — = # F R R Bl 5 5
R MR R TR L SNR A 12 WA ) 28 2 i AE ) e
i, B, £H(50 mAs) CNR B F C, 41 (30 mAs) 4h
(W2 25 55 TC G240 S0, o PR 0 o 158 2 R B JPE 9 [
B[] Jr 350 7= A A /N 25 S0 o L Ay 45 A B R AR
CNR F#fK. FIH AIDR 3D 59, 45 f i 77 B2 B = hr
HEFR B 50% . 30% B, 43 Bl A 91.11% (82/90)
81. 11%(73/90) Ay & it 1t 2| 34 IIff JK 12 W 22K, 1
FBP B350 5 RA 63.33%(57/90).25. 56 % (23/90)
UG T i B3R G PR I2 Wi il 28 . AR oe R WL BRARAS
T T R AR AS F e, A4S Pl U & R R 1 29. 5%
ATH B A B 5 1 2 I PR 12 W 5 5K, T 3 IR A L T &
FI Y 30. 520 AN AEWE R 12 W B SR . OIS I I ME ]
S A BCR ] 50 mAs 9 AIDR 3D 5% 30 mAsH)
AIDR 3D #4748 5 4, X AS B 07 0 A ) 45 2 3 ) B

AN 5] 5 T 38 e 4 7 o

MZ T AIDR 3D H#RIEE RN CT MK
A ] A7 R RS 2 1 B8 B ) A, 5 FBP EH A L R
RS B 41T - AIDR 3D 5 8 R 7T 1 2 R AL 15115
MR SNR K CNR. A Rk 3% 5 i .

[ 2% 3Tk ]

(1] RFAHM, b e, W, %5 MRS e CT 8 A 50 32 41 il i B 5
5 ST AR, 2012, 34(24) 1 2527-2528.

[2] Mettler FA Jr, Bhargavan M, Faulkner K, et al. Radiologic and
nuclear medicine studies in the United States and worldwide: Fre-
quency, radiation dose, and comparison with other radiation
sources—1950-—2007. Radiology, 2009,253(2):520-531.

(3] ZE, R, AT, 4 AR RS CT #E RS CT Mm%
TR BN PR I R P R WA R E R A,
2013,21(12):881-885, 890.

(4] oo, BOOC, Bhal i, 25k AU 5 8 S 50 4t IR R0 4 Bl 78 C T
B i E A A AR 56T, 2014, 11(6) :397-401.

[5] 2, =g, &30k, 5 F R IR Zh A CT 5 MSCT 40 4¢
)R E R BT RO B ] BE AR R R, 2015, 31 (4):
613-616.

[6] Korn A, Fenchel M, Bender B, et al. Iterative reconstruction in
head CT: Image quality of routine and low-dose protocols in com-
parison with standard filtered back-projection. AJNR Am J Neu-
roradiol, 2012,33(2):218-224.

(7] ER, ZARTE BSCHT, 55 AR ] AR AT PR SRR B CT H4
1K R R . CT R MRT 2435, 2010, 8(4) :38-41.

[8] Sagara Y, Hara AK, Pavlicck W, et al. Abdominal CT: Com-
parison of low-dose CT with adaptive statistical iterative recon-
struction and routine-dose CT with filtered back projection in 53
patients. AJR Am ] Roentgenol, 2010,195(3):713-719.

[9] Singh S, Kalra MK, Gilman MD, et al. Adaptive statistical itera-
tive reconstruction technique for radiation dose reduction in chest
CT: A pilot study. Radiology, 2011,259(2):565-573.

[10] Funama Y, Taguchi K, Utsunomiya D, et al. Combination of a
low-tube-voltage technique with hybrid iterative reconstruction
(iDose) algorithm at coronary computed tomographic angiogra-
phy. J Comput Assist Tomogr, 2011,35(4):480-485.

[11] EEA, KB, AR 1, 55 AR o R IG5 I 0] 1 X bG48 7 &%
FIF MSCT [T#BKS A& . A AR 5169724, 2014, 11(10)
684-686.

[12] Bohy P, de Maertelaer V, Roquigny A, et al. Multidetector CT
in patients suspected of having lumbar disk herniation: Compari-
son of standard-dose and simulated low-dose techniques. Radiol-

ogy, 2007,244(2):524-531.



