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[ Abstract] Objective To explore the feasibility of coronary computed tomographic angiography
(CCTA) for obese patients with lower tube voltage (100 kV) and lower contrast media concentration
(270 mgl/ml) using iterative reconstruction. Methods A total of 48 patients with body mass index
greater than 30 kg/m* were included and randomly divided into 2 groups according to random number table
method. The images of the control group were obtained using iodine 370 mgl/ml, a tube voltage of 120 kV,
and traditional filtered back projection ( FBP) image reconstruction. Patients in the test group were injected
with isotonic low concentration contrast media (270 mgl/ml ), scanned with a lower tube voltage
(100 kV), and adaptive iterative noise reduction image reconstruction algorithm ( AIDR-3D) was used.
Two experienced physicians scored the image quality in a double-blind way. Independent sample ¢-test was
used to compare the effective dose (E) , average CT values, signal to noise ratio (SNR) , contrast to noise
ratio (CNR) , the figure of merit (FOM) , image quality scores and the total iodine intake. Side effect was
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also evaluated. Results The subjective scores for control group and test group were not significantly
different (P >0.05). The scores of two physicians were consistency ( Kappa =0. 88, P <0.05). The
average CT values, SNR and CNR for the two groups were not significantly different (P >0.05), but the
FOM of the test group was significantly higher than that of the control group (¢t = —9.250, -8.604,
-9.158, -5.341, P<0.05). Effective dose in the test group was (1. 61 £0.41) mSv, lower than that
of the control group (t=8.373, P <0.01). The total iodine and iodine injection rate in the test group
were both lower than in the control group (7 =7. 628, 8.480, P <0.01). The incidence of contrast media-

related discomfort in the test group was lower than control group ()* = 18.70, 6.25, P < 0.05).

Conclusions

For obese patients, isotonic low concentration of contrast media and low-dose CCTA could

be feasible, which substantially reduce the radiation dose and iodine intake without sacrificing image
quality. Trial registration Chinese clinical trial registry, ChiCTR-DPD-15007510.
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S (CTA) B4 Z W HFIGIR, BAFFE X 4R
1 T R S R0 B T R KU, AR OR ST
AL (ALARA) N BR AR 2 AR 2
ARG , R FRR CT f g ™ [\, >
Xof b B e AT REEATR T AR B ( CIN) A XU . 1k
A ERERE & T80 X R IE T IR, AR
PN, 230 e AR 3 ok A5 5T o W SR R A B L
3 B2 W E B R R AR, o] X I JRE 28 3 A () o
K, 2 H i I B 2 — PR I CT 45
T2 Ao 3 TEAT AR B Ik CTA KA i, XF T4
T <85 kg BUAFHEAEE(BMI) <30 kg/m’ [,
FLLATREMSEHEFE 100 kV A5 ED) . HETE A (K
Y BE X LU ) 55 A48 R R AR B 1 T et IR 3 ik
CTA BYRIE" " (HAERE AR BMI=30 kg/m® 1
BT FH AU B AR AT 44 v R WL B 0B, A< B
G FH A8 I v B X 3R 45 50 — AR g P kAR
W A (ATDR-3D) 55 AR | SR AR AS L 6 X A fie
NBEIEAT CCTA K2y, A s HoAe AR b AR v 1
e,

ARETE

1. — ek, S I4E 2014 4E 10 A & 2015
A4 A ARBET T2 5812 5 00 9 1 I BE R 3 ( BMI =
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Table 1 Comparison of the patient demographics

between the two groups(x +s)

Il AR BMI R
s N s o

(B/4) (%) (kg/m”) (¥X/min)

YR 24 17/7  56.5+10.5 33.6+2.81 70.5+8.8

I 24 19/5 63.0+13.7 33.8%2.92 69.6£9.0

TE: BML {RBTHE R 4R

2. RIS KSEC A CT KA ¥R A 320
HE CT 41X ( Aquilion ONE, H 74 Toshiba 2 H) .
SBFADEM, R A% Y258 B, e 2
et BRT 4 5B W IO B L ME LAY 320 x
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XU R A 70 R/ min [6] B JC 2R S UERY B CT
ACHT 1 h HRSEFEIE IR (50 mg, Bl 1) B JC 25 i
HAERAF), T BREKAR S min & F & IRAY
fiz H i (0.5 mg, b0 25 R 250 A BRZA A Ly ik
SRR BN, A BN 4 SOKOF IR LR 55
FEAONE , I 98 20 R A5 BN O E (150 mm x
150 mm ~ 180 mm x 180 mm) . ‘& H W76 B 3t
filh AR H BMI #E47 18 77, Ju [ o 330 ~ 400 mA,
FITAT FRAE X5 2R P i s 0 i 1] 45 i % e 87 0 A7
i, FHSEAT 0F <70 R/min B LLEE R
LEJLFE N 65% ~75% R-R [A14Y, 0> =70 ¥K/min
B M35% ~45% a3, W2 2R FHAE & 7 B X E
F, ST E T 37C AR IRAR N, L X R X L
F A 4E i (370 mgl/ml, FEH- B2 25 5 fi A R 2
UMD LLE R 120 kV 3, BEER LS
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Figure 1 Curved planar reconstruction (CPR) map of coronary artery in control and test groups A. CPR map of right coronary artery (RCA)

in control group; B. CPR map of left anterior descending artery (LAD) in control group; C. CPR map of left circumflex artery (LCX) in control

group; D. CPR map of RCA in test group; E. CPR map of LAD in test group; F. CPR map of LCX in test group

F2 PSR SIIK RGBT 43 (453 A
Table 2 Comparison of the coronary artery image quality

scores between the two groups

. X R R0
B MR (%) B M (%)

1 0 0 0 0

2 10 3.6 8 2.8

3 17 6.1 13 4.5

4 83 29.7 84 29.2

5 169 60. 6 183 63.5
&it 279 288

xR 24 )5 ER 2 24 4

FHXGHFE X (P>0.05) , P WgiH my—8hk
K4 ( Kappa =0. 88, P <0.05) .

2. PHULER A MG R A - AL 8 etk
IR BB IR A g R T 3, IFE B
K% CT {535 T 300 HU, M 41 B4 F- % CT i 2%
SICGE B L (P >0.05), M 2H E] 4% Bt SNR,
CNR 2R LG IT2#E X (P >0.05) ; 54 B4 M L,

I 4B FOM B 38 &5 (¢ = - 9.250, — 8.604 .
-9.158,-5.341, P<0.05)

3. R A AR I AR B A
RGR H FE AR LA RS TR 4, E 4 ]
RIS A CTDI, 1 E (E Y IH AR T X IR 4l
(t=7.647 8.373, P<0.01) ,iX5 4 E {H5 % Fa4H
ALY 55. 7% s 2 T FH 1S 5% ) i 25 S Ge it 22
(P >0.05) , {HiR 55 4 42 37 1% S il Fn Al g A%
PR TR HELH (¢ =7. 628 .8.480, P<0.01),

4. TS A AE O A AN 3 J2% . 48 5 FRE X
MEZHAT 22 B1(91. T% ) A= T S LU FRIAH OC AR 16
BRI A 9 191 (37. 5% ) KA ST EFRIAH A
T U, a0 2 3 SRR LU SRR OGS 3 8% Y R A AT
XoFHREH 7 2L 1) 3 S5 X6 B 35 A 56 9 AN 38 B R A 1Y
AR R R LR 5 DATES X LU AN 38 Sy 43 B
A, 1236 20 A AR B AR SRR 1) i A e F W Sl I T 0k
HEZH (x> =18.70.6.25, P<0.05)
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®3  PULEF TR BIIKAS T BT AL (2 £ 5)

Table 3 Comparison of the imaging parameters and the image quality of different sections of the coronary artery(x +s)

wm sk ZET ik
CT {4 (HU) CNR SNR FOM CT {8 (HU) CNR SNR FOM
MHELH 24 399.3 +41.2 12.4+3.8  11.8+1.5 928158 391.9+43.1 12.5+3.2 9.7+1.2  90.0+16.2
RIGA 24 388.6 +£30.9 14.6 £2.8  12.0+1.9 158.4£25.3 386.37+31.2 14.4%2.6  9.8+1.5 153.2%25.9
4 1.473 -1.955 -0.439 -9.250 0. 699 ~1.941 -0.286 -8.604
P{H >0.05 >0.05 >0.05 <0.05 >0.05 >0.05 >0.05 <0.05
gl b 2 Il iE 52 i AR Bl bk
CT {4 (HU) CNR SNR FOM CT {4 (HU) CNR SNR FOM
YTHELH 24 389.3 £38.4 11.9£3.4  11.9+1.2  88.5%14.8 393.9x52.3 12.4%3.1 12.21.9 92.0%12.2
e 24 382.7 £30.3 14.2+2.9 12.5+2.3  153.4£26.2  386.8%35.2 14.2%2.6 12.6+2.3 168.2+73.2
i 0.893 -2.215 -1.222 -9.158 0. 697 -1.971 -0. 864 -5.341
P >0. 05 >0.05 >0. 05 <0.05 <0.05 >0.05 >0. 05 <0.05

7 CNR. X HLEWE L s SNR. {52 E s FOM. R L5 8K

R4 PIALRFE R RO R AN A T (x £ 5)

Table 4 Comparison of the radiation dose, total iodine, and iodine uptake rate between the two groups(x £s)

S 7| 1% CTDI,,, (mGy) E (mSv) W5 (ml) R (g) BUEAR(g/s)

it HE 21 24 18.60 +6.25 3.64 +£1.09 74.80 £9. 82 27.30 +4.28 2.31 £0.30

IR 24 8.10 2. 16 1.61 £0.41 77.47 £11.79 20.90 +3.18 1.74 £0.26
{8 7. 647 8.373 -1.015 7.628 8. 480
P1E <0.01 <0.01 >0.05 <0.01 <0.01

[E: CTDL,. &M CT IR EG E. AR E

RS PN SR OCAN IR A0 B AR Y LA
Table 5 Comparison of the frequency and degree of

injection-related discomfort

AN IR Xif HE 21 X564 )
sk PR it B Fmbs) X P
U 18.70 <0.05
I 3 12.5 15 62.5
L2}y 10 41.7 8 33.3
Gl 11 45.8 1 4.2
g 1.41 >0.50
¥ 24 100.0 23 95.8
L2}y 0 0 1 4.2
Gigiy 0 0 0 0
PR R 6.25 <0.05
o 17 70. 8 23 95.8
(=l 3 6 25.0 1 4.2
Gigiy 1 4.2 0 0
T X BREH 24 4] (5620 24 5]
oo

JIE P 35 (TR Bk CTA PRI 5+ 1] 8 F B
T HE IS W R A . Alkadhi %00 R BLE
H BMI >26. 0 kg/m” I, N8 T PEH 19 764K 3 ik
BB 1. 4% THE 2. 4% RN AT RS X HH06T
B A B o v 3 o, 5 3R W 7S B i, SNR A
CNR BEAIK, R TSR 1 BRI i, e A

SRRk CTA K At , A 5 20 0 4 o RS T
XoF 7 (S AS AL PP R 3 2 A2 1) S 39 B i s [
N RIS A Y R, A5 B 5 R U & ) R A
O, = 5 I R ELFR B A BESEX L T L
ANTR) e BT LA CT Se bR 20 ik i) BSR4 R H
AR IR B AR A f A ] 3 B Rk B 4 7y et IR Bl
KSR AL AR B A T v Wk B A, 3 1T R 4 R EUE IR
B ik G 5 RIUBE 28 AN v B PR A AR
M7 A5k AL R B2 AT LA o 38 6t L 350 A 7 2 3R
sl A P R VA X L 7)ok S, AEL 886 o 6 SRR
B0 T X ER A ANE B XS T A R R R X E
F T 08 B S 1 A s B AR A A s B OGS L
FIGMS B KU, PRt foff R AR v B2 X6 LL ), AT AR
IR 10 B O A 0 A7, o B R0 A0 98 XU e B B R
(4R EP LN (1K= AT e Y R O T (A R S E
ATLATRAD CT A

XFTAR KV 4, X G20t 2 he i 5 2 ik
ML) k 2 BRSO RRAIG, CT (3G, e 56 7 2
I, 3 ARG B X E ) A i P B TR RS
FEH IR B Bk SR S5 CT {HA4E 250 ~ 300 HU, Bim]
RENZWIEEKR . fEDRBIK CTA  IfdE— kB
SR EE S AR, Wk B R R T A AL B R
I 3575 A T BH S B /N T A s A RE A AL 1) 2%
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2 P HA A &, RS R T ERENE T
PRI S 26 A 5 A B B g A 1 ) AR A SR AR D
(X FEAN A S s R) (12 s) , AR AR B A e Ak i &
Xof Eb AR AU BT R, R A 2 Y S
L AR SIEAG T 23. 4% 1 24. 3% ,BAK kV H
)5, WAL eIk Bl Bk 45 4y 32 3 Tk CT (3 >
300 HU, HZE R egit L, 58 ik B2 W
Ko ARWFIEGE R — RS TR KV 4 T 5 I
CTEHMVER ., AR IR A A2 T 2R
A SRt i R AR B T 2 R A IR L R
AR (100 kV) FREM 4800 REF AR LS AIDR-
3D EEA B A RO E R 1,61 mSv, B |
2H 3. 64 mSv FEARLI N 55. 7% . B LARTHR I8 Al 12 i
PRI B B3 32 19 E 8. 8 mSv Al <
22 mSv! T BMI > 30 kg/m? B i BE 45 5L A4 H
&L 320 HEAR CT A7k 8k CTA Katr, %
P42 R 7 5.2 ~18. 1 mSv! ™) | B S RAAIG
ULAENE A T hR U4 B S [ 4 5 70 o %ot RS o i
ISZIR T FOM MRS K GO0 LB s s
SRR T, HBUE S, R CT BHRIMAIL R
BAEE S XL AR L, IR I 4L AR B ik CNR
IR TR, EHR T EETREER, A4
A FOM {3 K, $275 R F 100 kV & HL R AT DA
PEm RSk CTA BURIIL R6 %, B EZMZ,
it FHAIG I 32 2 98 ) BE ) A8 RB 3 T LA B S ok 20 X e
FHEA B A AN IE B

FRARR 5 A R AE T, FEEAR B
Jik CTA KA, fff KA HL R (100 kV) SRR AR &
TR A ROTENT L SR H LT 100 kV
AT BMI <30 kg/m” si{R i <85 kg M,

Ik kV 2 SSRGS A5 3, (8 G 5
R EEL TENE B R B3, X2
T X SOt RE R MR IG, (5% kv {8 & BU Y
LR SRR B 2 384, 33X — BR il (AR AIK kv H AR M
LRI, HICRAENG RS LA iz R H

B T R Y AIDR-3D 2 % g g ik 2
R G EYE 53 T80T F IEEDE T s
MR (1 FLARL R R A A R AT LR, BRI S 45 5
RAE MG, AT LK B 4 e VR o s | o /D i
GFEDh R, 5 o 2 Q{5 1K, £ 55 SNR A1
CNR, X —L3#EAE DAL HGE h A3 B 50 >
RIS R T R RR v A I B T ARE
FRFGEHE— 2R b T A ) 2 AR i B A G T i, &

PRSI R, AR P RIS, (R BT A I R & A
SRy 7 EE ) RBOR ™ RN 5 TR AR A S Rk, —
AR v SR R AR B, A B S R
50% AIDR {H#FA7 26 AQE &, DLk 245 i KR 0 75
AR e R T 0 B, A58 h Xt 24 B R B HR
H R R 5454 AIDR-3D B/,
B8 7T 5% 120 kV HHF 5454 FBP HH#H vk
AHLEY 407 SNR CNR, 7 41, 15 20 [ 4% o e F
Oy 2E IG5 A 2R 35 1 IR R R
B R E 45—

RIS RAE TIPSR Bk CTA EHLHT,
HLATEAR Sk s 52 M v, TEAN Ho32 Wi e IRk sh Bk pk
AE I HERR R FEAS B /N, B SR AR 5% A 356 975 161
HELE B, 048 KA AERE B WHO 2028 T %%
NEJHE B BRSO 38 A T A0 T2 M8 2
H i — LI ML

B2 TERERE CHE A5 B AR R B X L 7
R AE A HEAT AR e e e R 3 Ik A 2 ]
FTH T AR A B AR RG0S 1) W4 T, A 2 0
R S A A B o O HL i AR B2 4508 %t
FE I, T LB g k2 A Y AN TR,
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