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transluminal contrast attenuation gradient corrected
coronary opacification in grading diagnosis of
coronary artery stenosis
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[Abstract] Objective To investigate the value of transluminal contrast attenuation gradient ( TAG) and modified TAG-
corrected coronary opacification (MTAG-CCO) in the grading of coronary artery stenosis. Methods CCTA data of 133
patients (302 stenosis vessels) with coronary artery stenosis (stenosis group) and 53 patients (130 vessels) without
coronary artery stenosis (control group) were analyzed retrospectively. Vessels in stenosis group were divided into 5
subgroups: Subgroup 1, diameter stenosis (DS)<C25% ; subgroup 2, 25%<<DS<C49% ; subgroup 3, 49 % <<DS<69%;
subgroup 4, 69% <<DS<C99%; subgroup 5, DS=99%. TAG and MTAG-CCO values were measured and compared,
respectively. Results TAG of stenosis group (—[18.20 =% 7.42]HU/10 mm) was lower than that of control group
(—[12.39+4.40]HU/10 mm; Z=9 389.00, P<C0.001), and MTAG-CCO of stenosis group (—[0.027 +0.011]/
10 mm) was lower than that of control group (—[0.014=£0.005]/10 mm; Z=4 555.50, P<C0.001). TAG and MTAG-
CCO values in subgroups of stenosis group were significantly different compared with those in control group (all P<{0. 05).
TAG value of subgroup 1 and 2 was higher than that of subgroup 4 and 5 (all P<<0.05). MTAG-CCO value of subgroup 1
and 2 was higher than that of subgroup 3. 4 and 5, while of subgroup 3 was higher than that of subgroup 5 (all P<{0. 05).
However, there was no significant difference of TAG nor MTAG-CCO values among other subgroups (all P=>0.05).
Conclusion TAG and MTAG-CCO are helpful to grading of coronary artery stenosis.
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TR <25%:2 P AL, 25 % <P AERRIE <4990 ;3 WL A9 N <IRAFLHE <699 54 HW AL .69 Y0 <P R <99% ;5 %
WA AR =99% , ME I HLE gL K4l E) TAG.MTAG-CCOfH. &8 MAEH TAG{E[—(18.204+7.42)HU/
10 mm i F ¥ AL — (12. 394+4. 40) HU/10 mm; Z=9 389. 00, P<C0. 001], MTAG-CCO {4 [ — (0. 02740. 011) /10 mm]
IME T4 41— (0. 01440. 005) /10 mm; Z=4 555. 50, P<0.001], PeAEMHK W4 TAG K MTAG-CCO 15 5 %) IR 40 [©
BMERMAGRITHFE L (PH<C0.05), 1.2 % WA TAGHS T 4 9.5 WA (P ¥<T0.05), 1 4.2 KW MTAG-
CCOMEMF 3K 4 .5 RWA,3 KWH MTAG-CCO fH T 5 FWA (P ¥<C0. 05, AW H TAG & MTAG-CCO
2 FH TG E L (PY>>0.05) . &t TAG K& MTAG-CCO ¥4 Bl T4 F iz W w1k 3l ko 7 .
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Je R By JpopE A R E Dy 2 R R AT I R T A 32
EARRED SR B Tk CTA (coronary CTA, CCTA)
W R AR B Ik A ) BEURRRE R S B B i T AR e
5k 3h Bk & % (invasive coronary angiography,
ICA)™ AH 32 BR T2 [ 43 H AR B 45 Bl 52 L R g Ui
) Sz e it ) o 2 S R SEAR s Ik e A oy S, CT 8
PF EG B V8RR B (transluminal contrast attenuation
gradient, TAG) VI & TAG-H¥ IF 09 4 5 N X 1 B
(TAG-corrected coronary opacification, TAG-CCO)
R EE T CCTA R 6 AR 3y Ik A 91 27 3 78 70 S i 3
D5 TAG AR 80 R X L (HUD 5
MAIEEAR B ik L 4 Ak 3032 R 09 B B 2 8] 19 B B s TAG-
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Bl KR b5 A 30 12 5 A B B 2 1) Y M [l R R, AR AT
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MTAG-CCO) Xt e AR 31 ik Bk 7% 53 G 2 W 1
1 #EREFE
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1 HFREEHEZ CCTAICA K A8 3 1E 52 0 56 1R 3h bk
BeZE iy 133 Bl 3 ORA=4) . 55 92 ), % 41 1, 4F i
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O ERBRE R QR K 5 AR AT
AU IUATE 5 O[] )23 180 ¢ T 1L A8 A7 729 78 O 3 32 30 ik
B OB 0 IEFAR S EOEF A R
191 53 481 JC 6 IR Bl ok A Ak v 0 BE g R B, TR B 4 A2
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2 H i, R A Siemens Somatom Definition Flash XX
W CT ML, % F0 5t 90 /4 & ¥ il 0 35 FAT
A, W AR AR e RS R e U AL R 43
HNEERTH 1 em BOWENE ., KE1T CCTA £
Fili SR FH UL 85 1R 7 B 8 LA 4. 5~5.0 ml/s 3 % E 5
370 mgl/mlBtxF 3] 60~ 70 ml, F L1 [6] &5 i 238
A FRER K 40 ml, SR A P MO e T 4
il HUE 120 KV AFHUIE 380~420 mA SR 85 1 B
1280. 6 mm, ERE K 0. 28 s/rot, IR 5.0 % A 5
VEFL (0. 2~0. 43) , 494 BF 8] 4~8 s, 22 3 mm, JZ[H]
B 3 mm. WX BE R s R S B A A 7R 3 B kR
2 TH HE R ROT, W CT {H L fih & {2k 90 HU,

f£ Siemens Syngo. via {4 T 1E ol kb 2 B 47 J5 4R
Bin, RSP XEE, AREXRIE 0.75 mm, #
AAI PG 0.5 mm, 8 FE 512X 512, 3 £ i A I A 37E 47 &
oK R E R R AR A GE AW 4.5 TAE
¥, b Volume Viewer-Cardiac ¥ 14 # 47 J5 &b 78 %
MW,
1.3 TAG K TAG-CCO Ml # i 2 4 = 4F ¥ B2 i 4
[7] 35 % ROT, ik IT ™ 1 55 4 DX I o 8 WA — i i b 2% =
Uil T RO Ak R — 2
1.3.1 TAG & @Of# /H Auto Coronary Analysis
T R A 1L 4 43 1 (vessel analysis, VA) 1% ; @ &
S5t AR Bh ik 43 SR e A 2 7 v 1 45 AR A <<2. 0 mm®
Ab A BB 5 mm 78 LS T b DA A b Al D rho 2
i ROT, i 5% ROT PF-H) CT B (& 1), LU A [l )9 45
#EfE TAG, 1 “HU/10 mm”,
1.3.2 MTAG-CCO M+ %T TAG JHL, Il 2 &
A TAG 5 172 T B RS G ML - 2 CT B (B 1)
ZEHI P& X (left anterior decending branch, LAD) . /2
[0 i€ &% (left circumflex branch, LCX) Bk B & 1F M
I E 3 bk + 45 5w AR 26 Bk (right coronary artery,
RCA) . RCA 2 BLAZ IE ML 4% 29 TF F sl bk + F 3 ik
SRR OE G IR Bl Bk B B N X L B Cmodified
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corrected coronary opacification, MCCO) = 5 Ik 3l ik
SEHCT {H /A J2 A IE 48 i 8 4033 CT fH.
DL PE W B A i 8 MTAG-CCO, H {7 R
“/10 mm”,

1.4 ICA ¥ #& 2% JH Philips Integris Allura FDI10
(1250 mA) AL Il 48 15 5% AL, 8 R0 A 00 JE 3 Jk s 6% 3
KA B« 53 AT B A2 A IR B k& . 2 44
Lo R BE AR A SCHR L5 107 %6, R T ICA BIHR 3 # 1F
Al e IR Bh Ik pe 7% F2 B

L5 4 MHAE ICA g5 B pe a4k 5 A WA,
TR AR E <25 %052 WAL . 25 <P AFEFLE
<49%0 33 YW A 4906 <RAERREE <6906 ;4 P4
69V <PRAETERE <<99%;5 WA . ARE =99%
A P %) . BRI A 2 Ab B 78 B, DA s e T e 8
FRREAZH . i sk B 2 BT A 5 IR B ik 43 3¢ (LAD, LCX
a RCA),

1.6 Seit2eodr R SPSS 22. 0 4o k4, %t
BE 34T IE S 0 M ( Kolmogorouv-Smirnov #5 %) 17
2255 (Levene e B K 56, it E W R £ s /w4
EA S E R WIS REA ¢ K 56, X IR IE & o A
K Mann-Whitney U & 5 L3 2 40 8] TAG K
MTAG-CCO H 2 7 UL Kruskal-wallis ¥ 5 H 8 Bk
AW 5% B4 TAG & MTAG-CCO 1 % 5,
P LR F 2 8 LA (A B B3O Tl 4 (8] 43 A7) O
. P<<0.05 AERAGIEE L,

2 #R

2.1 ezl 133 B 3L 302 OB M A, Hoh
LAD 102 37 (102/302,33.77%),LCX 99 37 (99/302,
32.78%),RCA 101 £ (101/302,33.44%);1~5 %K.
HAy B 58 % (58/302,19.21%) ., 62 3 (62/302,
20.53%).69 3 (69/302, 22.85%) .65 ¥ (65/302,
21.52%) M1 48 % (48/302,15. 89 ) L%, W 1,

F1 PR AP M A E BLL Y0 (3O ]
W4 LAD LCX RCA
V4 (n=58) 36.21(21/58) 25.86(15/58) 37.93(22/58)
DLW (n=62) 27.42(17/62)  35.48(22/62)  37.10(23/62)
SHWA(n=69) 30.43(21/69)  37.68(26/69)  31.88(22/69)
LA (n=65)  35.38(23/65)  38.46(25/65)  26.15(17/65)
5 WAL (n=48) 41,67(20/48) 22,92(11/48) 35, 42(17/48)

2.2 TAG.MTAG-CCO ff lb & %A 4 TAG fE
[—(18.20£7.42)HU/10 mm] fi& T X M 4
[—(12.394+4.40) HU/10 mm; Z=9 389.00, P <<
0.001],MTAG-CCO fE[ — (0.027+0.011)/10 mm |

JRAE T XF M 4H [—(0.014 £ 0.005)/10 mm; Z =
4555.50, P<C0.001], AEHLTH TAG K
MTAG-CCO 85 % B4 L8 25 S8 Gt 2 8 L (P
<20, 05) s WAL IR P L 4.1 S .2 4 TAG 14
BT 49,5 % WHPH<<0.05),1 %.2 HTAH
MTAG-CCO & T 3 .4 9.5 % W43 KA
MTAG-CCOflim T 5 4 (P ¥<C0.05), AT
HiE TAG & MTAG-CCO HZERBILGIT¥4E XL (P
¥1>0.05); W% 2. 2,

%2 24 TAG & MTAG-CCOHILE(x+

20 5 TAG(HU/10 mm) MTAG-CCO(/10 mm)
WA
19 —16.02+7.33 —0.01940. 007
2R —16.2146. 06 —0.02240. 008
3RA —17.72+7.26 —0.03040.015" %
4 WA —19.7247.35" % —0.03340.011*7
5 g2 —22.04+7.79%7 —0.03740.009" #4
X FE 20 —12.39+4.40 —0.014740. 005
H{E 88.17 227.12
P 1§ <0.000 1 <0.000 1

x5 1 HEAMEL, P<0.05; % . 5 2 WAL, P<<0.05;A\:
5 3 941 L, P<<0. 05

B 1 TAG & MTAG-CCO Il & &5 7w 2 &

3 itig

CCTA 2 Wr eIk 3l Ik B 7= 72 BE 09 o i 3 2 L
A <25 %M &S ICA R —5" 30 m & m T o
AR 5 Bl H A R AT B CCTA A5 15 3 H 5 IR 3 bk ke
A4y 9 . Steigner % K B A B P9 X HE (HUD
55z 80 5 et AR 2h kR Ih b B RS 2 TR A AE BB R Hpk
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