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Relationship between anatomical structure of left coronary and
left anterior descending stenosis with 640-slice volume CT

Juan Hao, Wei-zhi Chen
(Department of Radiology, First Affiliated Hospital of Jinzhou Medical University, Jinzhou,
Liaoning 121000, China)

Abstract: Objective To explore the relationship between anatomy of the left coronary artery and LAD
stenosis by 640-slice volume CT. Methods A total of 116 subjects with multiple left coronary plaque formation
who underwent 640-slice volume CT coronary artery CTA and coronary angiography were conducted. The
anatomical structure of the left coronary artery (left trunk length, LAD-LCX angle, LM-LAD angle) was measured.
It was divided into two groups according to whether there was significant stenosis (coronary angiography), LAD
significantly stenosis group (LAD stenosis = 50%) and not significantly stenosis group (LAD stenosis < 50%). The
relationship among LM length, LAD-LCX angle, LM-LAD angle, age, sex, blood pressure, blood sugar, blood lipid,
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smoking history, and LAD stenosis was analyzed. Logistic regression analysis was used for the above statistically

significant factors to obtain the anatomical factors independently predicting significant LAD stenosis. The ROC curve

was used to obtain the critical value of anatomical factors. Results The lengths of the left trunk and angles in the

significant LAD stenosis group were significantly larger than those in the non-significantly LAD stenosis group (P <
0.05). Logistic regression analysis shows that LM length [OAR =1.167 (95% CI: 1.008, 1.350)] and LAD-LCX angle
[OAR = 1.066, (95% CI: 1.018, 1.115)] has significant narrow values to predict LAD. The critical value of LM length,
sensitivity, specificity, and area under the ROC curve were 10.3 mm, 71.20% (95% CI: 0.587, 0.817), 66.00% (95% CI:
0.512, 0.788), and 0.716 (0.62, 0.81), respectively. The critical value of LAD-LCX Angle, sensitivity, specificity, and
area under the curve were 80°, 66.10% (95% CI: 0.433, 0.683), 88.00% (95% CI: 0.757, 0.955), and 0.762 (0.68,
0.85), respectively. Conclusion Long LM length and large LAD-LCX angle can be used to identify the risk level of

coronary heart disease (CAD).

Keywords: coronary artery computed tomography angiography; left anterior descending branch stenosis;

anatomical structure of left coronary; coronary angiography
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1.4 SitEH* 0.05 ); WE PRI B . 125 ARG B . VR AR S Ay Bl LA
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PR+ bREZE (x2s) FOR, BN RS IHEOR 20 WA LM KE. LAD-LCX 4% LM-LAD

BB (%) Ferm, AR x5 wmBEERS  Emptki
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LAD $7%E = 50% 241 5 LAD<50% A v i WRIER 1, LAD JE R WA 0. LM K | LAD-
o, AEIRH . EMEAR, ZRAGHEEL (P< LCX Jffi, LM-LAD Jeff . PR, 4F#E . wIfiE N A
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(=
X MH 12.878 21.144 11.755 2611 0.829 0.414
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IMKE/ LAD-LCX 3%  LM-LAD ¥ (95% CI : 1.018, 1.115), P =0.006]. 4% [OAR=5.578

41531

mm /() fiil (e ) . ~
TAD H o ata Saaiser  alare i (95% CI:1.767, 17.611 ), P =0.003]. /& il [OR=4.496
> 50% 41 Bt =18 Al=ls (95% CI : 1.539, 13.131), P =0.006]. .3 3.
E?()D%%f 50 952:374  6432+1323  35.10+12.14 24 LM¥KE. LAD-LCX /& Fiil LAD B2k
¢l 4428 5.106 2.747 EHIZETHE
Pl 0.000 0.000 0.007 LM KJFET LAD 535875 1 FHE R 10.3 mm,

BB 71.20% (95% CI : 0.587, 0.817 ), 45tk
A2k s LM KRJE . LAD-LCX Jeff . LM-LAD fMBUHE  66.000% (95% CI : 0.512, 0.788), i<k FHifl (AUC)
HAEARABAL M o 7, BRI 1. 2 5 0.716 (95% C1 : 0.620, 0.810) ; LAD-LCX 3¢ £ i
WCAE N 0 5 AR FRAFHARRL, < 50 ZWMECN 1, W LAD B EHA NI RAE N 80° |, MUt N 66.10%
>50 ~ 60WRH N 2,>60 ~ TOMR{E N 3,>70 HMR{H N 45 (95% CI : 0.433, 0.683 ), HE5F1E A 88.00% (95% CI -
LR A 2R e, AR MR 1, ERILER 0757, 0.955), AUC 24 0.762 (95% CI : 0.680, 0.850 ).
fH R 0, L2 HE Logistic MIA4HT, W LAD B2 WL 4 FEl 4,

- 80 -



%20 3

U, 4+ 28 640 JRATR CT WS ZASEIR SRR S 451 5 22 AT SO L R TR

&3 LAD EEZ¥ERSERE Logistic EIFS TS

2 95% C1
S b S, Wald x° P1H OR
TH B
LM K& 0.154 0.075 4.261 0.039 1.167 1.008 1.350
LAD-LCX J&£f 0.064 0.023 7.526 0.006 1.066 1.018 1.115
LM-LAD 3 ffi -0.001 0.025 0.003 0.955 0.999 0.951 1.048
5 1.719 0.587 8.588 0.003 5.578 1.767 17.611
R < 50 % - - 11.174 0.011 - - -
>50 ~ 60 % -3.865 1.312 8.682 0.003 0.021 0.002 0.274
>60 ~ 70 % -2.426 1.100 4.863 0.027 0.088 0.010 0.764
>70 %/ -1.272 1.067 1.421 0.233 0.280 0.035 2.270
1 I 1.503 0.547 7.556 0.006 4.496 1.539 13.131
W -5.260 1.727 9.280 0.002 0.005 - -
< 50 5 BB YA < 50 5 B2 KD,
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5 '3 e, I EABITE LI ROC IS —15 LM K
Eoa | . FET LAD 55 MG EZ 103 mm. Z25EIRE)
02 | — LAD_LCX %f %meﬁ&mﬁﬁf%@ﬁﬁﬁﬁﬁ,ﬁ%ﬁﬁf
g BHLk LM 8 J1E PN I3 BE AR, 40 SCAL TR Ji i i 5%
0.0 Hir DC, AN EERE T8 )N, BV )/ 5 LM 4 N
00 02 i%@éG 08 10 TEIM AL FE s N, LM S, LM iz 73 AL
JIEN, Gy SURE BT AN
E2LM&§\MDMH%$ﬁWUWE§ﬁ$% AWEFE T LAD-LCX 3¢ /8 il LAD 5 257 |
ROC#E FORAEZ 800 | ST, XIBERES T FRRS G
3 it LAD-LCX J& £ Fii 2 5 AR 3l ok S A= 93 722 4 e 4 53

CAG VR FIWTTEEAR Sl bkope 78 2 BE ) bt ™, Sy
A B AE , X TR 2 10 5 el = SRR R S
JEEAR Bk CTA — 2k P& b e i A7 e ple e A B T
AEDR oA A BEBR (T o AR AR 22, SRUE ARy
SRR, SR BIBK CTA Ji5 Ab PR HE A BE UL 7 2
TR B KA R A5 A8 SRR OGBS R AL B 1, =4k

Zy70° . 80° o I FHEASI Y SR T BB S SR i T4
WFFE YT LAD ST B, 3R XM S5 Y
Tt PR B BT DI A 2 ™, 8K LAD-LCX %
faE AR BTy 47, SRR s 1 kAR R, ot
117175 2 AR Sk R G R BEB . LAD-LCX Je fiili ok,
e S X BN Sy

LM KK . LAD-ICX Jefie K3 S8Ry

.81.



T EBREE 2 Ak

% 30 &

N3 o ARBYYINE 3 n S Al i A T o R
P v 2RI A T, G TE I PN R AN N R R AL
i SNG4k, o A PN B AN TG g, R
PR AR, — S AR A s R 2 1 PSR
SREANMLIRAE B RIEAN B A, itE— 2B A2 1 sl ik
SFEBEHOE . WAL, DL AT i

AT 2 P 2 181 53 B iE S5 LM-LAD 32 ffi A~
SRV LAD BB AE S R, CULAE "™ il
LM-LAD ¥ /i 5 LAD B 384 I 6, M Hofth— 2k
F R, LM-LAD Jeff 25 & LAD K55 VIR J
BTN F, LM-LAD 3¢5 iR sh Bk s Ab Lo A5 A
KMk, LM-LAD T eEtR 8h bk S 2R 5 S 20 9 e As
e F e FEAE 24 34° o A5 AN TR) 4 J5 1R AT BE 2
@® LM-LAD 3¢ ff1 (8 52 SURTR] . #4300 5% 4 B 30
LM-LAD J&fi, #a5 & UL LM KRS LAD Jeff
9 LM-LAD ¥ /8 ; @ LAD A5 (i B AN[A] . LAD #5
FEREAL IO BN, BYPIN ) R IMBLRESE A [F], i
B AR/, Fk, LM-LAD 3 f%t
LAD B PPN I A Fp it — 2B WFFEIE S

ARFSERRIRYE « T CAG WA BIK A, AWF
FEARABIEE IR | AT A R 22 bR Sl ik
PIE#E, ZHBERR L, I RA — e R
RIS . ARBFRARXT LAD #6470 B oy, Hok ik 25k
R R H ARG IO AR — 2 o oW, AR
LAD Be78 (LAD H e B A28 $4] RE XS AS I 5% 1 B )
ARG BRI SE , A1EE WIG EA i —
WAESEA TS

Mz, LMK B = 103 mm. LAD-LCX 3% ffj =
80° T LA A Il PACH 0 6 551 e R 0 Jk o e e A e U
SO 14 RUBS: S R B — 2 1 S 51K B

2 % X #k:

[1] WENTZEL J J, CHATZIZISIS Y S, GIJSEN F J H, et al.
Endothelial shear stress in the evolution of coronary atherosclerotic
plaque and vascular remodelling: current understanding and
remaining questions[J]. Cardiovasc Res, 2012, 96(2): 234-243.

[2] XIWers VRAES , XSO . HRRU . 45 R e AR Bk 73 S
Je fy B e T BE 5 9 £ X B kb A A Ak 1 MSCT A S M
58 (7). NG R AR "7 2=, 2018, 36(2): 158-161.

(3] R T, Wl , SR, &5 . 05 REIk 3T B A LRI 2 £
SRR BESIE AR LS AT (0], 56 = E R,
2015, 37(4): 366-370.

[4] MOON S H, BYUN J H, KIM J W, et al. Clinical usefulness of

the angle between left main coronary artery and left anterior

descending coronary artery for the evaluation of obstructive

coronary artery disease[J]. PLoS One, 2018, 13(9): €0202249.
[5] NOH D W, KIM S. Associations between coronary artery stenosis
detected by coronary computed tomography angiography and the
characteristics of health checkup examinees in the Republic of
Korea[J]. Radiography(Lond), 2020, 26(1): 22-26.
RODRIGUEZ-GRANILLO G A, ROSALES M A, DEGROSSI
E, et al. Multislice CT coronary angiography for the detection of

(6]

burden, morphology and distribution ofatherosclerotic plaques in
the left main bifurcation[J]. Int J Cardiovasc Imaging, 2007, 23(3):
389-392.

XLERE , WAFE , XSO . 2SR S K AT 3 55 e 3 ke Aok
T 80° 5 Je il BES BROKAE REAL AR S []. P B AL
2018, 33(7): 642-646.

TEMOV K, SUN Z H. Coronary computed tomography

angiography investigationof the association between left main

(7]

coronary artery bifurcation angle and riskfactor s of coronary artery
disease[J]. Int J Cardiovasc Imaging, 2016, 32(Suppl 1): 129-137.
PINHO N, CASTRO C F, ANTONIO C C, et al. Correlation

between geometric parameters of the left coronary artery and

[9]

hemodynamic descriptors of atherosclerosis: FSI and statistical
study[J]. Med Biol Eng Comput, 2018, 57(3): 715-729.

[10] JUAN Y H, TSAY P K, SHEN W C, et al. Comparison of
the left main coronary bifurcating angle among patients with
normal, nonsignificantly and significantly stenosed left coronary
arteries[J]. Scientific Reports, 2017, 7(1): 1515.

[11] YURDAGUL A, FINNEY A C, WOOLARD M D, et al.

The arterial microenvironment: the where and why of

atherosclerosis[J]. Biochem J, 2016, 473(10): 1281-1295.

CULY, ZENG W J, YU J, et al. Quantificationof left coronary

bifurcation angles andplaques by coronarycomputed tomography

[12]

angiography for prediction of significant coronary stenosis: a
preliminary study with dual-source CT[J]. PLoS One, 2017, 12(3):
e0174352.

MALVE M, GHARIB A M, YAZDANI S K, et al. Tortuosity

of coronary bifurcation as a potential local risk factor for

[13]

atherosclerosis: CFD steady state study based on in vivo dynamic
CT measurements[J]. Ann Biomed Eng, 2015, 43(1): 82-93.

[14] KONISHI T, FUNAYAMA N, YAMAMOTO T, et al. Relationship
betweenleft main and left anterior descending arteries bifurcation
angle and coronary artery calcium score in chronic kidney disease:
A 3-dimensional analysis of coronarycomputed tomography[J].
PLoS One, 2018, 13(6): e0198566.

[15] KONISHI T, YAMAMOTO T, FUNAYAMA N, et al. Relationship
between left coronary artery bifurcation angle and restenosis after
stenting of the proximal left anterior descending artery[J]. Coron
Artery Dis, 2016, 27(6): 449-459.

CoRPEfE i)

A5 ABK MBI, BAE . 2 640 EEB CT VAL Z2 6k 3h ik
R EE R 5 ZE BT SOPAS S R AURFFE [J]. P EBRIE 2424k | 2020,
30(21): 78-82.

- 82



