2023,39 e PR o 1A 2% 5
(4):297—302 J Clin Cardiol(China) e 207

- e UrSEIR S -

LAD HYOEALLIFIEAS S CT-FFR MSC RS

M Fa KRS MERIR ORSR HRA

pujsy

(EE] BB @ w@Rs bk CT 14 & ¥ (coronary CT angiography, CCTA) K 7% # 35] 22 6 IR 3l Bk Ay % 2
(left anterior descending coronary artery, LAD) ZhAIRHL.0 fILFE (myocardial bridging, MB)JE 455 CT IfiL i fifi 25 238X
(CT-FFROMXKFR , F73&  FIFPE S M 2018 4F 1 H 2022 4F 4 H 403k P< 2% e 55 — B I 1 e 5% 1281 323 ) LAD 4\
WA MB 5 1 i #) %45 B, JF LU CT-FFR<C0. 80 .0 LB L (9 48 47 . 4% 28 & 432 CT-FFR IE % 241 (237 #) &
CT-FFR 5 41 (86 D . RJH ¢ ¥ o0 B UL 2 4145 MB 280y 22 5 R T 0% [0 RS AL 23 A7 CT-FFR {8 #Y 8 1R
W il ROC LS EFASEITEELNS . ER:2 40 MB ADAAE DA E K EDURHEEL
WSz 4 4] s 30 A % B S IR 3l Bk (mural coronary artery, MCA) e R A HI AR A AT AR S O Ab R AR 2 R A &
THERE L (P<C0.05), W mIHT; R B, MB 1467 & KB B LA 48 206k CT-FFR B B A £ ] # 0 (P <20. 05) ,
MCA i %t CT-FFR i B A 1F [ 05 (P <0. 05) , I H MB K JE 3 A7 8 LRI 38 B0 MB G0 UL 10 29 HL A %
F 2 W . = 2R T 1 BLCAUC 4385108 0. 85.0. 80,0, 79, R : LAD AR MB (1 {7 & 25 56 IR 528G
MCA HFB 7, J0H 2 MB KR B9 8, B2 5 Hh 30 U i i e R 8, B3 L A

[T O AUE AR SN BK CT I 45 A% 5.0 WLBR I, 5 1l 3% 4 4 43 5%

DOI:10. 13201/j. issn. 1001-1439. 2023. 04. 012

[HESES] R542 [XHktRER] A

Correlation study between morphology of deep myocardial bridge

over LAD and CT-FFR
CHEN Ping' LUO Lin®* CHEN Qiang® CHEN Yuhuan® ZHANG Jinyao® JI Qingyu'
(' Baotou Medical Colleges Inner Mongolia University of Science & Technology , Baotou, Inner Mongo-
lia Autonomous Region, 014040, China;*Department of Imaging, The First Affiliated Hospital of Bao-
tou Medical College, Inner Mongolia University of Science and Technology ;°Department of Clinical
Research, Keya Medical Technology Co. , Ltd; *Department of CT Room, The Second Affiliated Hos-
pital of Baotou Medical College)
Corresponding author: LUO Lin, E-mail: byll117(@sina. com
Abstract Objective: To investigate the correlation between the Morphology of deep myocardial bridges (MB) over
the left anterior descending coronary artery (LAD) and the measurement of coronary fractional flow reserve derived from
CT (CT-FFR) by coronary CT angiography (CCTA). Methods: The anatomical information of 323 patients with LAD
deep MB in the First Affiliated Hospital of Baotou Medical College from January 2018 to April 2022 were retrospectively
analyzed. With CT-FFR<0. 80 as the index for myocardial ischemia. the patients were divided into the normal CT-FFR
group (7=237) and the abnormal CT-FFR group (n=286). MB parameters were analyzed and compared between the
two groups using the t test. The influencing factors of CT-FFR values were analyzed by a multivariate linear regression
model, and the parameters with statistically significant differences were analyzed with the ROC curve. Results: Statisti-
cally significant differences were found between the two groups in the entrance location, exit location, length, muscle in-
dex and systolic compression degree of MB, as well as the areas of the narrowest part, entrance and exit of mural coro-
nary artery (MCA) (P<C0.05). The ridge regression equation showed that the exit location, length and muscle index of
MB had a negative effect on CT-FFR values (P<C0. 05) , while the area of the MCA had a positive effect on CT-FFR val-
ues (P<C0.05). Additionally, the length, exit location and muscle index of MB presented high diagnostic values for my-
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ocardial ischemia, with the area under the curve (AUC) of 0. 85, 0. 80 and 0. 79, respectively. Conclusion: The closer

the position of LAD deep MB is to the coronary sinus, the narrower the MCA area is, and especially the MB patients with

longer MB length are more likely to have clinical manifestations of myocardial ischemia, which should be paid more atten-

tion to.

Key words fractional flow reserve; myocardial bridging; coronary CT angiography; artificial intelligence

AL (myocardial bridging , MB) 48 1F ‘& i &
A7 F 0 AN RS i 2 28 9 1 et R 2 ok e — B S A
O ILEF 2 vp 33 B etk 3l BikF by BE e 4R 3l ik (mural
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Figure 1 Flow chart
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1% 1 &, MB % B MCA-MB 1) % K J& B
MCA 454 T U B2 2= T AR 4 7 Mr o se B shit
B, MB LA S % = MB K JE X MB ¥ E",
MCA i 46 1 15 301 45 % = (&7 5k 1 MCA i 55 &b 4
7 — W4 i MCA E 78R8 # /&7 kI MCA 5 %
Qb #E X100 %,

BT A7 BB B WA 1 K &7 sk B CCTA 218 DA
DICOM #& X 5t & i 2 RF 0 B2 97 A9 TR Ik 43 5%
DI 4 AT CT-FFR {E 0 52 . 45 50 0 5 i 45
W KA kW B HE MB A 1~2 em 4B CT-
FFR .
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a~c:1 fil 46 2 % LAD YA MB & ;d~1.1 #i
71 2 5P LAD %A MB & # , MCA E47 T 0 JLEF
A, adaOBERE W ER o8 MCA £ 4bm AU MB
TR 0 2 s bye 0o U i T FE 2 BE, R MB LB K
K I B {8 5 ¢ f: CT-FFR VR &, 78 MCA i, . ix
i CT-FFR {8,
E2 MBHE. KE.KE MCAEMRK CI-FFR &l
=H
Figure 2 MB position, length, depth, MCA area and

CT-FFR value measurement map
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1.5 Soitegabrg

N IBM SPSS 22. 0 4 31 4k 14 it 45 5088 43

. i %R E St T Kolmogorov-Smirnov IF

B ARE A5 & IES M 1R BORHL X £

S FoR A LR ¢ K5 s T 800 kL L) B sk
HAOBER R ¢ K. R AW EE 5557
M CT-FFR {H B fa B % Ll Z 3R & TAERRF
(receiver operation characteristic, ROC) fli £k 73 #
ZRAGRITFRE XS IF R I ZL T 1 (ar-
ea under curve, AUC)YE BT 2 8012 Wi 34 BE 1Y 5
bR 0. 5<CAUC<C0. 7 BF A K2 Wi fig F7 501K 24
0. 7<<AUC=0. 9 BfIA B2 Wifig 1 h 455 24 0. 9<
AUC<1. 0 BN iz i fig i B . T AT i b A R
XM LU P<<0.05 HESHG %5 X,
2 #R
2.1 HBEMRLR ST

AW I I AN A LAD A MB 4 323
], CT-FFR 1F % #H 4t 237 #l, H & 5 135 f
(57.0%) , F¥4E# (56 £11) % ; CT-FFR 5% 4
I 86 i, HorP 5 51 41 (59. 3%) . FHAE# (54 +9)
B2 HEEWER(=—1.46,P=0. 148) M9 1
1] (5*<<0. 001, P =0. 998) 2 R ¥ T Gi 147 X,
2.2 Y CT-FER {88 5 H 2 4507

CT-FFR S % 41 MB 4 0 fii % K #% CT-
FFR IE® A ARSIk Db m, 2% H
GiitaFE L (P<<0.01); CT-FFR % 419 MB K
FEWHEET CT-FFR E®H. 2R BEHITHE XL
(P<C0.01) ;64 ,CT-FFR 54 20 MCA f5c e %8
AETE AR A AR AR T CT-FFR IE# 4, 25 5%
HG it X (P<<0.01), CT-FFR %% 41 MB
WLRFE 5 B 5 T CT-FFR IE %4 . 2% 54 5 it
BN (P<{0.01);CT-FFR % 4 MB A 0 fii & .
A DA /NT CT-FFR IF %4 . 2% 54 5112
B X (P<0.01), CT-FFR %4 MB A i & .
FIRAL RN T CT-FFR IE% 4. 22 54 412
B X (P<C0.05); CT-FFR % 4 MCA W4 1 &
BIEK T CT-FFR IEH 4. ZRHHITFE X
(P<<0.05), 1 2 4 MB fx &b 7 & % E K&
MCA AN EZR LG ITFRE X P>
0.05), WFE1,
2.3 YW E CT-FFR {5 A0 [ )43 Hr

WA ] D1 B R 7, MC A e 92 7 A v L e TR Ak T
A DA AL O Ab T AU CT-FFR HE A I
A 520 (P <Z0. 05) s MB i 0 AL & < B WL 45
B CT-FFR {HHA 16 520 (P <<0. 05) ; MB A
U e TR AN B TR B T MCA i 45 19 T 38 5
B CT-FFRE LR, WLE 2,
2.4 MB i % 28012 Wio WLEk i 3% 68 9 ROC
Hh £ 23 B

ROC M4k /471 87 MB K2 W CT-FFR R
W R AE B A R 38. 5 mm, B % B {H 2 W CT-
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HizWr CT-FFR % % 09 i £ B {4 83.5 mm,
FZBI{E 12 W CT-FFR 5% A9 8URE R 81.4 %,
SRR 66.2%, AUC 3 0.80(P <C0.01), MB
WL FE #i2 Wr CT-FFR 53 09 S A B 117.5,

FIFHZ B & 2 B CT-FFR 5% B9 S5 sk 3 Fi g &
S8R 81.4%.67.8% ,AUC 2 0. 79(P <C0.01),
W 3,

F1 2HLADHRE MB £¥E CCTA REZSHIL K
Table 1 Comparison of anatomical parameters of CCTA in two groups of patients with LAD deep MB X+S
28 CT-FFR IE # 4 (237 i) CT-FFR 5% 4H (86 i) X1 Py
MB A H i # /mm 47.8=+10. 1 44,8%+8.9 —2.422 0.016
MB % R4 7 # /mm 58.9411.0 58.2412.0 —0.547 0.585
MB & F % /mm 78.74+12.5 95.7+18.2 8.038 <<0. 001
MB K £ /mm 30.8+11.1 49.8416.4 10. 001 <0.001
MB % /mm 3.6+1.7 4.24+2.8 1.970 0.052
MB LA $5 %X 115.4479.8 231.8+317.6 3. 361 0. 001
MCA W4 81 38 36 %0/ % 42.5+11.5 45.84+10.9 2.287 0.023
MCA e 875 4b 1 F1/ mm?® 1.8+0.7 1.440.5 —5.270 <0. 001
MCA 5 HA R/ mm® 2.5+1.1 2.2+1.3 —1.995 0.047
MCA A F AT/ mm® 5.1£2.2 4.642.4 —1.555 0.121
MCA H [ 4k i L/ mm? 2.440.9 2.040.7 —4.722 <0. 001
#2 ®I0 MB E#H CI-FFR EHWEE 3547
Table 2 Ridge Regression analysis affecting CT-FFR value in MB patients
P 4Eﬁ7&ﬂc%§&g ‘ T 1AL R B i P g
B bR i B
WA 0. 870 0.010 — 86. 751 <£0. 001
MB A & 0. 000 0. 000 0.028 1.753 0.081
MB f& A 7 B 0. 000 0. 000 0.001 0.034 0.973
MB 1Ak 3 —0.001 0. 000 —0.187 —12.063 <C0. 001
MB K & —0.001 0. 000 —0.199 —13.181 <0. 001
MB % 0. 000 0. 000 0.009 0.557 0.578
MB JJL A $5 %% 0.001 0. 000 —0.081 —5.278 <<0. 001
MCA 8 7 41b TH 72 0. 009 0.001 0.126 7.966 <0. 001
MCA f5 AL R 0.003 0.001 0.067 3.740 <<0.001
MCA A 11 4b R 0.002 0. 000 0.093 5. 882 <C0. 001
MCA H [ &b i 2 0. 006 0. 001 0. 100 5.473 <<0. 001
MCA W45 19 1 38 45 % 0. 000 0. 000 —0.005 —0.299 0.765
R? 0.503
V& R* 0. 485
F F(11,310)=28. 465, P<C0. 001
3 itig B4R B 28 40 56 UE () Y ZRA AL L 5 0 21 3 10 D 2K

CCTA AT LUK & MB fig 5 2% 250, (1 X F
MB J& & 51 T 8 3 56 4R 3l Bk il it 0 1 2 1 bR i
ol L R B G AR ERR TEAN L 1 MB A I R B
BLAE FHOR A T U ) K L AR BT T
JH CT-FFR 43 A1 8E A Ay 3 A4 J5t 3 A 3 2 B 42 2% 2
LA B4 i 351 2 5 4 R I 3 T B 1 B SG A 1) R 1iF 2

it b AE CRUE HE B P 04 [R] B BB 6% R o A5 21 B A 1l
B FER 545 10 0 O etk 3h bk o) g 1k 0k
ZEVE A B0 A B R R AT SE R © A 2 I 58 9
geher i R AN | RGIE 58 CT-FFR 76 2 W
MB i 5 1 ke it b B A AR v 932 W fE L G AU
FIRE S B2 43 33l R 96 00 F1 84 0. A WF 58 245 CT-
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FFR ¥ AW F LAD W% MB 24 . /04 LAD
A MB f# 5 %285 CT-FFR<C0. 80 L&,
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Figure 3 ROC curve of MB anatomical parameters for

diagnosing CT-FFR abnormalities
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W MB ##2) 74% CT-FFR A& W 5%, 3 H
CT-FFR IEH 415 5% 4l 8] MB % B JC ] W 2 5,
FH UL T 2R B0 MB K B AH AL T MB B X 85 I IR
A A EEENE L, 5SIRE, A5
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R BN ik 5 B s T L ik A o5 — D7 T B R MB K B T]
e e FEURFE MM s U o EEMRE R, X
5K A2 &S f Javadzadegan SN [ BIF 5T 45
— %, BRI FEAL T AE B MCA B HAH B A i v

FELU) G 7 3z, 4R O A3 3 I A 7 AR Y S R
K I H MB A A 8 S e 4R sh Bk 5 L 3L
AT 3 1B 56K B Ik i A R 3 i e TR 3 Jbk P T 1)
P B4 00 A R 3L P 1 I A A T W TR ) i
M ZEEL . i MB A B BE O 7 B, 2
5 | R ML I8 i 3 Sl AT 1 AR 3 Jbk 7 BB L PR T
0 B LR ol B AT R SR,
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LIRS e L G AN R N T T
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50 20 I O VB ARV vl 2 B AR IS B B DL T
SR B LR I I RAE R R B, AR A 5T L i
ot 2 i H MCA mA B LA, X3 CT-FFR 7
W MCA W /NT CT-FFR IE# 41, f H CT-
FFR 5 # 41 MCA W4 ) )50 8 e K 2 ik
5020, UL MCA e7g 5 & 35 300 WUk 1l A %25 1
IS NS S S 5 o S (7 e S N B i 2
CCTA 4 B o B ok e Ak 5 1 35 P 48 i pe 7
ER AHEAFAE MB, Hoilfa RAEIR I 5 MCA [ 487 )i
UIGEP

ABFFEAFAE LT A < 8 5 A IE 58 [l Jot
WEFE A T PR 7~ 7] 68 A A B8040 1 ke 2k 17 4 22
W 33X B 25 A o BIF 9 X0 G 1Y) 38 % i ey, PRI IG5 2
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