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Abstract

Objective: This study aimed to investigate the influence of the left anterior descending artery
(LAD) myocardial bridge-mural coronary artery (MB-MCA) complex and its anatomical character-
istics, specifically myocardial bridge (MB) thickness, on the proximal coronary perivascular fat
attenuation index (FAI) to elucidate the potential role of MB in vascular perivascular inflamma-
tory status. Methods: A dual-center, retrospective cohort study was conducted. A total of 2094
patients diagnosed with LAD MB-MCA via coronary computed tomography angiography (CCTA)
from October 2023 to September 2025 were consecutively enrolled (all without LAD atheroscle-
rotic plaque). Based on MB thickness measured on systolic CCTA images, patients were catego-
rized into a superficial group (thickness < 2 mm, n = 1094), a deep group (2 mm < thickness < 5
mm, n = 866), and an extremely deep group (thickness =2 5 mm, n = 134). Additionally, 1126 sub-
jects with completely normal coronary arteries on CCTA during the same period were selected as
the control group. The FAI value within 2 cm proximal to the MB was measured using an artificial
intelligence platform. Differences in FAI among groups were compared, and the associations be-
tween MB thickness, length, and FAI were evaluated using Spearman correlation analysis and
multivariate logistic regression models. Results: The proximal FAI values in MB-MCA patients
were significantly higher than those in the control group (p < 0.001), with a trend of increasing
FAI correlating with greater MB thickness: the median (IQR) FAI was -90 (-93, -86) HU in the
control group, -83 (-89, -78) HU in the superficial group, -78 (-82, -73) HU in the deep group,
and -66 (-73, —-64) HU in the extremely deep group, with statistically significant differences
among groups (H = 325.51, p < 0.001). Correlation analysis revealed a significant positive corre-
lation between MB thickness and FAI (r = 0.463, p < 0.001), whereas MB-MCA length showed no
significant correlation with FAL Multivariate logistic regression analysis further confirmed that,
after adjusting for confounding factors, MB thickness remained an independent predictor of ele-
vated FAI (=2-70.1 HU) (OR = 3.103, 95% CI: 2.537~3.796, p < 0.001).Conclusion: The presence of
an LAD myocardial bridge, particularly a deep MB (thickness = 2 mm), is significantly associated
with enhanced inflammatory responses in proximal perivascular adipose tissue, manifesting as
increased FAI This association is primarily driven by MB thickness rather than length. The find-
ings suggest that deep myocardial bridges may play a significant role in promoting the pathogen-
esis and progression of proximal coronary atherosclerosis by exacerbating local perivascular in-
flammation.
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1. 51§

R BN 32 S H B SOEH TEAT TOAME N 4R N o M BRIk 3L 4 IR B O
YRS I, %L BORR VB R B ik (Mural Coronary Artery, MCA), H: b Jr 78 55 i 0o ILET 4 o) Bk
IR (Myocardial Bridge, MB), 3% 3t [l #4 S0 ILF - BE ARSI KR A48 (MB-MCA) [1]. MB-MCA {f
e L S R M SR AR B AR AR e, A i LT 72 TR S (Left Anterior Descending Artery, LAD) [2].
AR ZHEE T REA G TR, (HHAERE & N 27 AR AN AL o8 B A 35 o et bR 2l ik A LG s
TEJRFEH(Fat Attenuation Index, FAIZJE TRk CT ML g i B2 %, @ik I & e & g i 4124
P35 CT AR IR 422 I B AL T Bl A 7K 7 o FAL SR N D7 AL 2L T JOREBORIRAS , 5 v XURS: B H AR ik A
PR AR M UM 3] MENLRIRAAG EbR £, FAL CPIE B REWS SRS F0 36 AN RO I 4
5 Cogs AR 23 R AN TS VEAG TR A T B B D RE 255 R [4] . ARF TN LG IEE N RIRBFIHIRELO NI
B e AR FALE, JE0Hr S8 FALER SRR, SERN FAI 5 OIS ZRIEZ
[ (RO AR DG, o] B o JUATR U it 7 DR 59 Jk ] L g P 4L 43 1) 98 RE IR 7545 o UM AR5 1 2 TR FROVES E BE R o

2. EREH&E
2.1. HRMER

AW TN — TR G [ AR 7T, S0 2023 4 10 H & 2025 4 9 A HIA/E T 5 KM E
B2 Rt R 75 5 T L B B 2 e RSN K CT I AR (CCTAV B,  HAALHI2 N LRI SZ MB-MCA F
HIENR TS g BE ARG IE LAD skl fEmbpise. IANbRERRE: © CCTA jEMW & R 1T
B ZAF(E MB-MCA 25145 @ LAD Tk R LTI i @) IRRTORI . HEbRbriE: © ZRTRF %
GBI BT @ BEAEBESZ RSN BR A F AR B 2R ; @) EUG R SAH B S Wi 2K s
@ B FA SV R 2R (0 KR e V) . I AT 2094 BIFFEARAER MB-MCA i3, Hdh i
KR EERT 1507 1], 5 S TiorEER 587 #; H¢E 1008 5, Lotk 996 4 “FHAERY N 59.19 ¥ + 10.78
L. RO R ARRAEE <2mm, n=1094)FHMWEH(JERE >2mm, n=1000). Ait—
AR O E ERISEI, R — 2 MR QR mm < JBE <5mm, n=866)FIiAL4(EE >5
mm, n=134) [5] [6]. %% [FIHI4E P EE e 432 CCTA A FLIEIR BTk 58 45 1E % A2k 1 R I 4.,
TN IR 1126 ], HoAr 50 577 B, Lotk 549 5], THYFERL 58.92 & + 10.84 ¥ . WEEFTH BT
FOXE G0 M7 AR R B B0k, ALHETER . AE0S . MR 0 v e IURE S o W PRI SE RO st B A s
(1),

22. U{ERZ*

K H SOMATOM Definition Flash X{J& CT (Siemens Healthcare, Forchheim, Germany)¥ Revolution CT
(GE Healthcare, USA)ii1T CCTA fifr. FrA M EIEW A MG AT . XOE CT K [ B4 0 L T T4
B, 7E R-R A 35%~459%3 7414, & HiE 100 kV 5k 120 KV, Z55 HIj 400~500 mAs. # H 3%
TERE 128 mm x 0.6 m. EH)ZE 0.75 mm, FEE[AIFE 0.5 mm. Revolution CT K One Beat 1350, %
LA 100 KV, %8 Hi A 600~680 mA. F#)ZE 0.625 mm, = (A 0.625 mm.
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Figure 1. Flowchart of study participant screening and grouping
1. MR IFIES 5 E R E

2.3. ElfgaE

FEAWF T, MB-MCA fK 5 5 B 82435 T CCTA FUS 4 WIS 34T, DAV B e AL 44 1
Xof LA (%) s SELARFAIE o 4 P A e PR 20 ik PR 5 B 52 N i A3 T A i, 38 ) 22 ~F- 1 2 238 (MIPR) 1 i 1 25 22 (CPR)
LRARITREFSHALE . MB B R/ EE T MCA EATH MPR ElE Lt T, T ik B
UM I B R B B, B MO LA 22 Bl ik of 5 A MO B ) B K TR BLFE 8, 129 MB JEJE[7]. MB-MCA
KR & UFE CPR UK b 5g e, T-Uedi it e e N 1 (RIFaa 4O L 76 A ) 5t F (O L 25 250K
IO E), IEZBUE AR MB-MCA KFE(1 2) [8]. iz O UM 5 3501 I8 7 7 Oy 5 %5 Dl &
AR PE RS20, AHIE 7R FH DA R R B3 HHE it © Fra BUGSTEW A A S g, DL KRR R is 3 D 52
@ AT EUEHAEAE I B ER O e B A S, T U © FraENE MPR 5 CPR E&
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FREN, BRI R EE T EET. AR T/ER— % BE 54 —%EA 84 CCTA 2
UG IO I FAAR S W R TS 5E R K 4 A AE DG REL(1ICC) AT M 5235 B) — S A B8, &5 S SRR R AW
SE WM E 2 R — SR EE(CC > 0.90). X THADEUAAAE /M B E 45 IR, Wi /5 B ILIR, JRIOE
SFRMEAE NI R, R E I R SR . AL, BRI R BB AR B — B, A RIS
A —HE KRG — WA AR AT 5 B 5 &, JFdbAT 7 W3 [ RO S35 N 1) — B0 A 56
(ICC > 0.90).

Figure 2. Measurement methods of MB-MCA length and MB thickness
El 2. MB-MCA KE 5 MB EE RN E 5%

3.4. FAI &

4 BB A R 6 BUR EAL B EP RN TR R 6317 704, W& FAL{E. FAI {HLL MCA-
MB A s 2 cm A FEEES, UM AMEE BAR AR MR Ry, &5 A A e 21 A0 P8 R ZH 21 . A
FEINNTT B 2R % FEYE DN —190~-30 HU, Bl f5 BC2F B ot S s B E i 2 ) Bl s 7 5 1 1~ 3 (AR A
FAI (£ 3).

Figure 3. Measurement method of FAI
[ 3. FAI BEME 75 7%

25. itk

KHI SPSS 29.0 HAFHATEAR b . E ETTRMUFEEEEE . O MB)KE. MB R & MB it
i FAL. FF& IES A IEEE L X £5 FRon, 241 HLECR SR 3R 7 240, 15 # Eh R ] Bonferroni
R IE o JEIEAS 234 (4R LA M(Q1L, Q3)FKeaw, £ 4 1AI EhA K A Kruskal-Wallis H A5, 7 LL K Dunn’s
K6 o st PR RE A R G IR R (R ILE . SR IURE « B PRI TR s L R s),  DASIECRN 7 4y Lh gk
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7o K Spearman FHSC A HTIEAL MB K FE . R St FAI [RAHCH:, IfFdt—5i2 FH £t Logistic [7]17
BRI L SCEE . A p < 0.05 N2 A G55 Lo

3. &R
3.1 BEAOEERHNER

ARSI 3220 BB FET 5, 37 MB-MCA Jifil 3t 2094 4], LR 4L £ 4 1000 451 (7K 4L 866
], PRIRZH 134 ) R4 5 1094 fil . CCTA Jo s X HEZH 3L 1126 4], Giit 52t s, KR4 .
FIRM . REAGWIRA 4 HIRFEER] . FRSERERHE LR ESI ¥ ES . WA, ARG mE.
LG B PRI RO B R PR s O LA s PR 2R R 40 A G IR R 22 7 (5 1)

Table 1. Comparison of general clinical characteristics among groups

5= 1. A B E—RIGRIFIELLE

it B2 FikdA R MR H 18 p A
N RS
BN (W)] 577 (51.2%) 577 (52.7%) 452 (52.2%) 69 (51.5%) 0.526 0.913
(%) 58 (49, 67) 60 (53, 66) 61 (53, 68) 61 (52, 70) 5.674 0.129
fal R 2=
B 1K [ (%)] 34.54 38.660 34.99 36.56 6.12 0.106
R IMAR [N (%)] 25.32 24.21 24.64 26.07 0.497 0.919
HE IR [ (%)] 18.11 15.00 16.40 16.41 4.87 0.181
W 52 [0 (%)] 22.91 18.10 18.13 17.91 7.73 0.052
TR 2N (%)] 23.26 18.46 19.39 21.64 7.78 0.051

3.2. TEI4HIE) FAI {EELE

TR RIRA . TRAL. MR FALER LR IR 2 Fow, HApst i, Rk, RA FALER
ARSI, MR FAEATFEIES DA FAIMEEA R R 53500 XFHEZ1: —90 (-93, -86) HU;
Fkdl: —83 (-89, —78) HU; VR4l: —78 (-83, —73) HU; H&IR4: —68 (-75, —66) HU. #1[d] FAI (%7
BAS2EE L (H =325.51, p<0.001). PMELE R, R4, IRA . IR FAIEY 532 & T 0
H(p ¥J<0.001), RAGWIRA FAIH R & TR %A (p $<0.001), HWIRA FAIE R Z S TiRHAPp <
0.001) KR H 7 FAI (A B E T IR MR A7 FALE, H =447 FAI {E3% 5T R4 AL FAI
fH. WA FALE S ECT R4 AL FALE (K] 4), ZRBBIA S E R

Table 2. Comparison of FAIl among different groups
2. FAHIE FAI LR

X EZH RIkA WA PR HE pfE

FAI ~90 (-93,-86) —83(-89,-78) -78(-82,-73) —66(-73,64) 1041.31 <0.001

3.3. MB-MCA #@&I8 ¥ 5ikmmes R ER FAI 28X M54

Spearman AHMEDITE R ER, ENRELLAWFA S, MB JEES FAI H2IEM%(r = 0.463, p <
0.001), MCA KJEZ 5 FAI{H TG &R E M KM (r = 0.023, p = 0.45), W[4 5.
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Figure 4. Comparison of FAI values between groups
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Figure 5. (a) Correlation between MB thickness and FAI; (b) Correlation between MB length and FAI
E 5. (a) (LAMEES FAI BIMEXM; (b) (LAUFKES FAI BIMEX 1%

3.4. FAI BUEE A2 7 70 BEl 3=

NP S BRI FAL JH 5 (>-70.1 HU)PPBSZITIAE A, 23 ik AT T SRR 3 i 5 2 I &R Logistic 1]
5387 BRI RSN, OUWIEELS FAI S B (p<0.001), MUK, Sk, &
Mg R A R AR R B E SR B (p > 0.05). BE— K EIRII RN LN E Logistic A7
RS, U R BN FAL T ST T A7+ (OR = 3.103, 95% ClI: 2.537~3.796, p < 0.001), FRHIHH
ERRHARRE RS, X FAL FEEh B BTN E . HRARETE 2 2R 0 b 3R 2 U7 7
4. Wi

AT TR A O B HEAT [RUBE AT, B IRTERFEAR AR R G T A F MB R FE 44
(RIRAH . RA. PIRA) EX A2 1) FAI Z5 . 255K, I MB-MCA 2111 FAI {E34 5.3 & F Xt
M4, H FAIERE MB ERERINME S &, JCHEEMIRA S FAIER G X—RKIHER, MB XL
B RUB T 2 A PR ™ R, R o I L M 7 AL P A I T R GR . Uk Ah, MB RS FAI 2IE
G, {HJE MB-MCA K5 FAI ZRIJEREM M, o MB J 0] G842 520 ol J& g 7 98 A S 1Y) =
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MB JZJE 55 I NE DT FAI AELEAHCHE, X — RERIIE AENLE P REJE T MB J& BEXT R MLt 8) /1 2% A
AW 70 SR (R YAz A T [9] o BRAE T 7T B, Ja3 30 I 35 LGS I35 P B At i A s 1k = 2B 52 o /E MB-MCA
ik, MB XF MCA =4 I el , 22 Foai s i A =0 [10]. Lo, MB XT MCA [ i mf
B0 ity IR B B E YRR I IR AT, R T AR R TR BRI, T AT LA P R 3 R LA L
DIA5A55 o 3X Foft S5 8 I3 2 5 B MB-MCA T i e PR 30 Bk 7E & 5K 391 K 52 B8 vy P40 JA) 1) 2 R 3% BT D82 77 [11]
FEFEH ) 1A R0 T, A A r] Relad B an i B 21 -1 (ET-1)35 08 %8 (Ui 81, [A) R — U0
(NOYSEARY AN R MFRIE,  WITTFT A= SRR BE (4 22 P8 [5] o X B ATURR S, ) fid i (1 P g R B 646, ]
AEIE/Z MB SEL FAL FHm (o5 . WAL P B 4 i 2 e T8 — SR R A 4B BN 1, {22k PCAT Hhfis
T AR AR AR, RIS /N, IR & ERiK, 78 CT #8 LRI N FALE M T = [12]

TEAR T RIL, MB-MCA f##Z50h, MB R 2 2 FAIESUR ) EZREM R 2 . X 0] G842 B
T MB [ B T HXT MCA IR 418 BRI o] B 7= A R85 i PR ZE R BE , WAl R Hbu S 1) 7 30 3y I
BB I A g AL 80 ) S AR U B AL BE[13] . AHEEZ T, MB A RE T2 S5m0 52 s i B e L, {5
Xof B [ PRI BTLAG L WAL 5 M AR KT HE /N[ 14« BRLE, 6T MB-MCA i35, T5 23— 0% MB JE B E47 VR4S,
DA S A Sk 30 Rk o A5 B A JXURS: B K “ i fa 87 MB-MICA.

K FREA—ERRYE. B, ARBFFAEA— IR B 78, T 50 R I3 T e AF A2 [ A )
A RS Fok, N T RO U (ST 52, BATTIE I A I O NARHEHERR T A T ity 20 K s R T 1 B
B AMA, X — ik BARTERL S B, (HRTRERR G T W SR AE TV AR A P A HE I Sl PR
St e, RESAEFEARRITN, HTE “HR” OUNF(EE >5 mm)iX —KEWAHF, FEAREEAH
AR, XATREMITS 7% 50 M 45 AR 5 Geih 200

zi b, AHWERE LAD T FEL BEER i ABE TR RGHR T T MB-MCA Sz st et & AR W i . &5 51
KU, MB-MCA [IA77E AT LS| 3w sify et Rk ) [ 0 L 2R 9 E I e, HAE AR ZY MB-MCA Wt R % .
KPR, BIMELE M AT R PEER ) R B, R MB-MCA o] R S il e A 40, MB-MCA it
iy 6L PR B BK B FE R AL IR R AR B3 T 25 A

= Bf
A TG TE BRI E R BEAS B 7 2 A (IR B F LS. QYFYWZLL30102). T AHF 7L N
[ EPERFT, ANAE B 44 AW EA T A0 AT, B R ke SR S B A R
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