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Abstract

Objective: To investigate the comprehensive effects of enhanced external counterpulsation (EECP)
combined with conventional drug therapy on cardiac function, anxiety/depression status, and cog-
nitive function in patients with coronary artery myocardial bridging (MB), and to evaluate its clini-
cal value in “dual-heart therapy”. Methods: From February 2024 to February 2025, 90 MB patients
diagnosed were randomly selected using simple random sampling and divided into three groups:
medication group (conventional drugs only), EECP group (EECP alone), and combined group (drugs
+ EECP), each comprising 30 patients. One course of EECP treatment consisted of 36 hours, with at
least two courses administered. Cardiopulmonary exercise test parameters, Seattle Angina Ques-
tionnaire (SAQ), Generalized Anxiety Disorder-7 (GAD-7), Patient Health Questionnaire-9 (PHQ-9),
and Pittsburgh Sleep Quality Index (PSQI) were compared before and after treatment. Results: After
treatment, the combined group showed significantly better results than the medication and EECP
groups in terms of exercise duration, stroke volume oxygen (VOz/HR), and metabolic equivalents
(METSs) (P <0.05). The GAD-7, PHQ-9, and PSQI scores in the combined group were also significantly
lower than those in the other two groups (P < 0.05). No serious adverse events occurred in any of
the groups. Conclusion: EECP combined with drug therapy significantly improves cardiac function
and alleviates anxiety and depression in MB patients, achieving dual benefits for both heart and
mental health, with good safety profile.
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ARSI (Myocardial Bridging, MB)& —F e R VEMESI %, & e RSk O 48 5,
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W 5 O B RERG A B . HONPRIIR . BESER (1], & IF0BERIG I MB B HIR T R N,
{ERE R T, AR ERE K. s Ash & #(Enhanced External Counterpulsation, EECP) & —Fh TG
R BIER (2], AR AP SR I e . Wi o on, oSl O IBEE . R EBEDU SRR . ORI I N 2
O W FTUESE BECP [3] 7] S50 e o f8 3 (o S0 S Is s, (HIH0 MB B [R50 o E D E -5 0
FRAHY X0 J7 R0 = RS . AR 0@ IS BEL RRES, RSV EECP BXAH R 29Xt
MB EE& O IRe . FEEIARIRAS LR G, A MB B XLIRTT AL E IR .

1.1, —RE 3R

K T A BE AL RE VI B 2024 4F 2 A ~2025 4F 2 H 75 5 K24 I i i b 2 e 4 B 2 RME e, il
ERKIE A2 N MB 183 90 AT AT %, 2 NZ54 . EECP 4. Z5%WBA EECP 41, &4 30
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. GIAbRE: © WEHGEHIE N MB, A HOSIRIEIR; @ K& B 2R 7 s 7S HIREIT .
HeBrbrdE: @© TEEMKEECTS%); @ PEOIWEAEWNYHA IV ); @ HEFFIESAS: @ F
MR AR GE S EER K 28 . BRIkIAE); © BRAEEHERRE. IACE. Bk A i 2 20 R U0
5§, ©® RS A A L. HIRAE: © BITAMZEETEY; @ Kujsin AN HAhilE R .

1.2. BT A%

Xt B ZLZ5 T AR AEK) B 32 AR BELHE 7 B (RS 5 HU 7 A JE Ak ) 3 ARG 7 ;. EECP 4 B afi i i 3 5 A AR 4h Je
FACGHEATIRIT, 1 %/d, BRI 45min, 1697 36h, /02 HW; 2544 EECP 4176 A2 Fent B Ie A1
SRR AN I FEATIR YT, BECP XS NI RARAN IR AL () K BEIRE R R A BR A A,
5. P-ECP/TI), G977 HE R KM@ R R R B & Nt 55t 1 4%/d, R 45min, 877 36h, &/ 2
J& 3.

1.3. YEIEHR

BT AR T-I097 8 AT 45 K5 20 I 5E o O iiiE s T e R O iiiz sk B A 5 - 38 3 F g st []
I KA E(VOmax). B E(VO/HR). TTHEBI(AT). RS EMET). Ol g R R 05 B
EAEEMNMAHE(LVEF); &% | ZMHEERSEER(GAD-7), @FE R GIMAESERPHQ-9), V2% MR
FUEFREL(PSQD). THAEE O L E R (SAQIA LB B RA . RAET I EIT IR . WIRIG3)%2
PRFESE M N RIRE R o 22 A PEFRARBE DS 1 4 ) A B 2 X 2 B0 I A R 14 (MACE).

2. GITES

KH SPSS 26.0 Hff. 1FETRILIHSE = FrfEERR, HAWNEITHNE LLECR FHECRT ¢ /858, 24
1] Ll 5 R 3[R 35 7 72 ) M7 (One-way ANOVA), 3K K I P < 0.05, W4T LSD H/alh. 3R
Fl(%)Em, FH AR, P<0.05 NERBSGIHHEE L.

3. &R
3.1. ZREERFRELE

SO . SRR . BMIL U S R PRI S RO SR S Loy B T T SR TR G
B (P>0.05), W#E1.

Table 1. Comparison of clinical baseline characteristics among the three groups

F 1. ZAIRRE LS

L TR 4 n = 30) EECP 4 (n =30) EECP BE&25¥)40(n = 30) 2t P
PES 0271  0.873
5 18 (60.0) 17 (56.67) 16 (53.3)
% 12 (40.0) 13 (43.33) 14 (46.7)
o I 5 0.818  0.664
f 9 (30.0) 6 (20.0) 8 (26.67)
¥ 21 (70.0) 24 (80.0) 22 (73.33)
PR 52 1.969  0.493
f 1(3.33) 2(6.67) 4(13.33)
I 29 (96.67) 28 (93.33) 26 (86.67)
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ARG 5.833  0.054
H 13 (43.33) 19 (63.33) 22 (73.33)
7 17 (56.67) 11 (36.67) 8 (26.67)
WRCHR s 1.600  0.578
A 6 (20.0) 3(10.0) 3(10.0)
¥ 24 (80.0) 27 (90.0) 27 (90.0)
A 0.417 0915
H 7(23.33) 5(16.67) 6 (20.0)
7 23 (76.67) 25 (83.33) 24 (80.0)
FW (D) 4,600  0.331
18~45 14 (46.67) 10 (33.33) 9 (30.00)
46~69 9 (30.00) 15 (50.0) 11 (36.67)
>70 7(23.3) 5(16.67) 10 (33.33)
o M T 0.775  0.679
H 7(23.33) 10 (33.33) 8 (26.67)
7 23 (76.67) 20 (66.67) 22 (73.33)
BMI (kg/m?) 24.8 +3.924 241+32 249+33 0.594  0.555
ST 153 % 3.481  0.451
<40% 1(3.33) 2(6.67) 4(13.33)
40%~49% 6 (20.0) 9 (30.0) 5(16.67)
>50% 23 (76.67) 19 (63.33) 21 (70.0)

3.2. 1L AHEENThBELL B

TP ST bR 2 R LG R (P> 0.05). IR, =4LBsh it a. AT, MET 53677
B THE (P <0.05). Hr, BEAABE M. VOyYHR. MET %3 & T EECP HMZHH P <0.05), T
VO;max fl AT =40 % 5 L 4iih 5= X (P > 0.05), W4 2.

Table 2. Analysis of exercise load time, VO2max, VO2/HR, AT and MET before and after treatment among the three groups

xXts
522.3 BRI R RS A EATE. VOumax, VO/HR. AT. MET 5 ¥ + s
b= i TR) Eik i EECP A EECP BR&Z5M40  ¥8yTHI)GE 3 A LB
F P
VRITHT 419.00 +40.65 416.63 £ 41.96 417.06 + 53.31 0.023 0.977
- X VWITIE  450.99 +£49.70 479.72 £ 53.75 505.78 + 58.64 7.681 0.001
BB 47 faf B[] (s)
t -2.405 —4.742 -5.981
P 0.023 <0.001 <0.001
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VRITHT  1216.75+183.21 1212.56 + 159.56 1224.85 + 165.53 0.041 0.960
BITIE  1318.42 +206.49 1361.98 +211.34 1390.08 + 240.35 0.809 0.449
VO2max (mL/min)
t -1.841 -3.077 -3.165
p 0.076 0.005 0.004
VRIT R 11.22 + 1.49 11.10 £ 1.55 11.16 £1.72 0.045 0.956
AT R 11.69 + 1.64 12.86 +2.51 13.36 £2.78 3.971 0.022
VO2/HR (mL/kg)
t -1.139 —-3.054 -3.597
P 0.264 0.005 0.001
TEITET 30.99 +2.04 30.94+£2.72 30.57 £2.71 0.257 0.774
MEP s 32.46 +3.09 32.62 £3.22 33.16 £3.15 0.402 0.670
AT (mL/min-Kg)
t -2.201 —2.047 -3.956
P 0.036 0.050 <0.001
VRITHT 436+0.72 4.45+0.73 4.29 +0.68 0.352 0.705
AT R 4.86 +0.79 533 +0.92 6.03+1.33 9.583 <0.001
MET
t -2.478 —4.023 -6.580
p 0.019 <0.001 <0.001

3.3. SAQ VST HEE

VAIT G =41 SAQ ST/ AT BT B (P <0.05). BEA A OLUREREIRE . RIEHH. A
ST RS . ARIARTE 3 52 SRAE B S i O FE B AN 35 B340 T EECP ZHAZG)2H(P < 0.05), L

% 3.

Table 3. Comparison of SAQ item scores before and after treatment among the three groups of patients x +s

52 3.3 HEBFEEITHIE SAQ BRINAIES L X +5

A i} [8] 24 EECP A EECP Bk A ZWAH F P

BITHT 63.69 £16.235 65.99 + 12.37 69.24+11.93 1.251  0.291

AV WITIE 71.89+13.21 7432 £12.83 83.36+9.59 7.623  0.001
t —2.286 -2.308 —4.685
P 0.030 <0.028 <0.001

BITHT 67.17 +7.96 6522 +11.94 66.93 + 12.49 0.283  0.754

s VWITIE  73.27+12.54 7473 +11.32 80.57 + 7.89 3.855  0.025
t —2.149 —2.796 -7.393
P 0.04 0.009 <0.001

VRITHT 52.27+12.26 51.51+11.78 49.75 £10.11 0.384  0.682

e BITfE 59.13£10.49 60.06 + 12.57 70.49 £ 11.70 8.841  <0.001
MR LIREL t -2.343 -2.684 -7.299
P 0.026 0.012 <0.001
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BT R
BT e
t
P
HITET
BT A
t

PN FIFEE

P

62.60 +13.18
69.44 +£9.07
—2.120
0.043
66.50 + 12.26
73.58+11.42
—2.522
0.016

60.77 £ 14.18
69.58 +10.03
—3.320
0.002
68.39 +£10.57
79.57 £10.13
—4.218
<0.001

60.30 = 14.13
78.17+£11.29
—5.007
<0.001
64.66 + 8.84
85.02 £ 6.39
—9.985
<0.001

1.069  0.348
7.250  0.001
1.046  0.860
10.766  <0.001

3.4. 1LIRIEHRELBE

1BITHT =20 GAD-7. PHQ-9. PSQI ZR LG43 E (P > 0.05). I7 /5, =4 GAD-7. PHQ-9.
PSQI ¥ ¥IBIATT AT B2 R IR(P <0.05). BEAAAE LR =Tifehr L s 540 T EECP AAZ9)4A
(P <0.05), W% 4,

Table 4. Comparison of psychological indicators before and after treatment among the three groups

*® 4. ZLRIRTTHIEDIRIEARELAR

fatn i (] 2514 (n = 30) EECP 41(n = 30) A 4(n = 30) F 14 P14
YRIT R 16.30 + 3.87 16.63 +2.86 17.30 +2.83 0.749 0.476
GAD-7
BIT A 14.57 +3.16" 12.80 +3.39* 10.83 + 3.88™#4 8.061 <0.001
TRITET 22.93 +2.86 23.27+3.24 22.73 +3.04 0.234 0.792
PHQ-9 - | . . "
BI7 5 9.67 +3.25 15.70 + 4.43 13.33 £2.66 24.710 <0.001
VRIT R 11.81 +3.74 11.99 + 4.25 11.89 £4.10 0.015 0.985
PSQI
AT R 9.50+ 1.18" 8.93 +0.81" 8.12 + 0,75 18.734 <0.001

E: THEYIRITRTER, P<0.05; #5244, P<0.05; A5 EECP 4lHtE:, P<0.05,

35. 24 EAR

WAV 1 AR, ZEE 1B AR R M0 S0 RN B (FRAE B % 3.33%), EECP 4 J2 & 4 G FiE
B, SRR A B MR RO DIUESE. 2y, 2R L (P> 0.05).
4. Wig

HIR EECP 18 58 Wi U B2 F 8 KRR SC, (% 1140 SRS AR SUUMR 15 PRI 9 o ek T2
Bt AR, AL TIMIGRT RECEA R, (@RI EECP & BOEE A & CEIR IR
SEE ARV INAT o [N 2 ANE T ORI E 7 KA R EECP 87 HR R BB AR A4, EF “d
BKUUE " BIHHIN BECP [RColE i IE RO IPRSCER T, X 25 7 R AN AR s 7 28 R
BVAIT RN B3, EECP WA AU MM . FURSER, St Evs . sERakIU# 5 A0 i
FEDIRA AT, 3040 B AR MU A ThAEIERS, W T IXLEIEAEE 0, BECP R AT At R I IEIT 1 .
AWFIC ARGV T BECP B4 IUZ54mia 7 0o RSB AILAR 5 S0 Th AR I 45 4 S . 45 368, EECP
BAARITALAE B 3% MB B LIRS . IBEI R S LSRR, A BB . A A BRAR
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BRhS, $EFHAIThEE, SEEL OO ME - OBE - AN BYEREIREE . ASHE LR B A 4 iz s AT N E] . VOo/HR,
MET &R T HABFA, SBT3 BECP EOMEEF KA Fim Lp B, K N ik e 3
BNk, SEINEF IR RKREE T, (E SRR FF I Wi SR O, FRARANE BRL) Ot fS
Bugf o IX PR BT TR I R o WSO IR AR 0L KR T G O VR R A, BRSNS B & . 4, EECP
PSRBT R AT BOE R — AR S TE(eNOS), Bh NO AR, N R 2-1, I o A i i
Ihfg, WEEBNBKIEAERELEERE . AR PEEA YL GAD-7. PHQ-9 K PSQI ¥4 NF%, #28 EECP H
BB . PUIAR K& ok S MEAR G VEH EECP A4 T — RS g sh A Eissh, al et pymEk.
S-FREE(S-HT) 2 EEEHENRBR, =RIHEERE; AR PENMERET, T rmBEieE iR
B2 SR R TR F-(CRF), WS T4 - B R, 5808 RS KF s, K HPA FliThRE Ut S5 AR E |
RS I R A B VI . BECP AT BRI S AE AU AR 17K, 1708 14k 4 ik BE A2 HPA S g 2 1 1 3k 3 (R
B, R HIACREIR ) 2 L0 B IR AL . EECP ¥R 97 76k 0o ABF 7R, EECP VR T7 08 MR FR E PR O S0 I AR EE
AR 2 AN 5 TH A DS AR F 7 SCHR5 RS (4] 7T R /& BECP 7= AR e fik i e [HL 77 1) AR Ak, 388 o e Fik ifn. 97 =&,
AT REIAIFE AT HPA Bi0iE 3, W R AHAREIR, v LAk 25 AR AR UG & 0, I BRI Rl bRt
GG R A D RE . DM HE NARDE 57 2R M, 8RB (RS ) JOE B e 7145 DACkaE s b4k, EECP A4 T4¢ahig
&), RIS PUEE . ISR T /KT, R R P RN ALRE 71[S]. EECP RI3E NSl ik &
PRSI MR, SGE RS, A 2. D, S OREREGRE X K ThRER 7 782 K
TBER, TR 515 A LS R G NRE[6]. EECP a7 i ferh g Sy A G K At o 1
TRIT IR B 22 A 0g, SO BRSSP AE RN E I . H BTOCT EECP A7 7R 2 Bk U 1) S5t 38 IV IE 1l
Z o, RIEIAIEIREIAIEYE, LU E ORI B35 7T RETEIE B #%52 EECP ¥6Y7: 1) & iie
VAT TG AFAE R M O SR s 2) ANREIN 32 B 2 AR BH A 7 S FE LRI A R B 3) fEAEAE &
P2 AN BOMELF AR 4) & I et kUi e oh ge ke ig 2l PR 28 PR kR AR AL 5) A5 B ekRis 3l =
AAEERR. ETRETREUAEGTREECHERRT, HIMILER, TEEZIRKIESCF.

AR BEECP ] 2 35 5035 A FH & 1 el IR B KB s B i 8 14 O 208 S8 B O VIR BR L 18 B i
BMIGRTUG . BEAERFEHIESE EECP BEA WA ZMIG YT AT 3T O B0 M3 2o D 2 S 4. I i 2
A KRR — AL EKT, BRI B /K 7Rz 3 = AN RO I8 A 2B % IX SRR HE $ 7, EECP
Xof & I 2 ML LR UL UMY 8 B RIS A E EECP I AR BARRHEZS IR YT, T2 78 IRl
I EEAN . BEE N EECP 5 B 52K B A RIS 5 PR m = AR A ORE,  SEI B 47 FAg o LR T 28 1
X T et Bk FEAE AL 2, EBCP IE LA o 55 P B2 Thk . Push kos ARas ki /E FH o (R, K EECP
A Z RN 25 ER YT SRE A EEAEE 2 BRIk
5. &g

EECP AW b 1 T A AU B K FH 24 PR M 1) 8, 3 B (R o503 B AR 5 O BIDIRES , 326 “4:
Yy - 0 - 4 B ARG T RRE: © BEARR/NE 30 6), FTREFSIST 2
@ AT, SGRIMEEAIR: © FRIT R CESEIAE , A RRAEE LR @ BEVIR A 1
o, mHATIE R — PSR . WnR AR AN SR E E LR T v R G SRR S K U S 0 T
RE. ISZNIN & OEIREEIR, [FI A AR HAD MR RS, B RAF1 %21 EECP NAEAE
BN B3 XTI B E AN AT B, (EFIR R M
I

AT IRE B TR (B S . 2024CDFSFLLYYEC-027), FT A BEZ B miER &,
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