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Abstract: Objective To explore the effect of target control-based cardiac rehabilitation model on cardiac reserve function
and exercise capacity of patients with coronary atherosclerotic heart disease (CAHD) treated by percutaneous coronary intervention
(PCI). Methods A total of 96 patients with CAHD who underwent PCI in Department of Cardiovascular Medicine of the 7"
People” s Hospital of Zhengzhou from February 2017 to March 2029 were selected as the study subjects,and the patients were
divided into control group and observation group by using the simple random number table method, with 48 cases in each
group. In the control group,4 cases with incomplete follow-up data were eliminated, thus finally there were 44 cases in the
control group ;there were 48 cases in the observation group. The patients in the control group were given traditional cardiac
rehabilitation model management after PCI, and the patients in the observation group adopted target control-based cardiac
rehabilitation model management after PCI. Before intervention and after 24 weeks of intervention, cardiac echocardiography
was used to detect the cardiac function indicators including the left ventricular end-diastolic volume (LVEDV) ,left ventricular
end-systolic volume (LVESV) and left ventricular ejection fraction (LVEF) of patients in the two groups. CAHD Self-Management
Scale (CSMS) was applied to evaluate the self-management ability of patients in the two groups. Cardiopulmonary exercise test
was completed according to the guidelines for cardiopulmonary exercise test developed by the American Thoracic Society/
American College of Clinical Pharmacology, and the cardiac reserve function indicators including the peak oxygen uptake
(VO,peak) ,percentage of peak oxygen uptake in predicted value (VO,peak% ) and ventilatory equivalent for carbon dioxide
(VE/VCO,) were recorded. The occurrence of adverse cardiovascular events including the malignant arrhythmia,angina pectoris and
heart failure were recorded in the two groups within 24 weeks after PCI. The cardiac function indicators , self-management ability,
exercise capacity , cardiac reserve function indicators and occurrence of cardiovascular adverse events were compared between
the two groups. Results Before intervention, there were no significant differences in the adverse habits, symptoms, emotional
cognition , disease knowledge, daily life, first aid and treatment compliance scores of patients between the control group and
observation group (P > 0. 05). After 24 weeks of intervention, the adverse habits, symptoms, emotional cognition, disease
knowledge , daily life, first aid and treatment compliance scores of patients in the two groups were significantly higher than those
before intervention (P <0.05) ;the adverse habits, symptoms, emotional cognition, disease knowledge, daily life, first aid and
treatment compliance scores of patients in observation group were significantly higher than those in the control group (P <0.05).
Before intervention, there were no significant differences in the LVEF, LVEDV and LVESV of patients between the control
group and observation group (P >0.05). After 24 weeks of intervention ,the LVEF of patients was significantly higher than that
before intervention in the two groups (P <0.05). There were no significant differences in the LVEDV and LVESV of patients
after 24 weeks of intervention compared with those of before intervention in the two groups (P >0.05). After 24 weeks of
intervention, the LVEF of patients in the observation group was significantly higher than that in the control group (P <0.05),
there were no significant differences in the LVEDV and LVESV of patients between the control group and observation group
(P >0.05). Before intervention, there was no significant difference in the 6MWT of patients between the control group and
observation group (P >0.05). The 6MWT of patients after 24 weeks of intervention was significantly higher than that at
discharge in the two groups (P <0.05). After 24 weeks of intervention, the 6MWT of patients in the observation group was
significantly higher than that in the control group (P <0.05). Before intervention, there was no significant difference in the
VO, peak,VO,peak% and VE/VCO, of patients between the control group and observation group (P >0.05). The VO,peak
and VO, peak% of patients after 24 weeks of intervention were significantly higher than those at discharge in the two groups
(P <0.05). There was no statistical significance in the VE/VCO, of patients after 24 weeks of intervention compared to that at
discharge in the two groups (P >0.05). After 24 weeks of intervention, the VO,peak and VO,peak% of patients in the
observation group were significantly higher than those in the control group (P <0.05) ,there was no significant difference in
VE/VCO, of patients between the control group and observation group (P >0.05). In the control group,there were 3 cases of
malignant arrthythmia,2 cases of angina pectoris and 2 cases of heart failure, the total incidence of adverse cardiovascular
events was 15.91% (7/44). In the observation group, there was only 1 case of malignant arrhythmia, the total incidence of
adverse cardiovascular events was 2. 08% (1/48). The total incidence of adverse cardiovascular events in the observation
group was significantly lower than that in the control group (y* =3.923,P <0.05). Conclusion Target control-based cardiac
rehabilitation management model for patients with CAHD after PCI can significantly enhance cardiac function, effectively
improve cardiac reserve function and exercise capacity,and reduce adverse cardiovascular events. It has a significant effect on
the rehabilitation of patients with CAHD after PCI.
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LR B0 [k ok A A A PO IESK  ( coronary athero-
sclerotic heart disease, CAHD ) J&F& [E 3= 2.0 1l 5 5
TR — R TN AR, B AR >
1 R AR B SE M I Bk s, CAHD K SR B AR T i3 it
2 5 SR Bl kA AR (percutaneous coronary
intervention , PCI) J&1lfi JK_E 697 CAHD & F H A %L
(475125, PCT AJ H e bR 20 Jk L VA 34 , el 0 JULTRE
TR (HABEFE © 2R RO LA L, i PCT R
JE DR R4y b BEE . BAR, H AT R _E
e EAL CAHD 85 O RS, (AT A 773 18
Bic F oA 1% W e s I S A2 U1 2, DT S5 B8R 3 I
IR AVERE, B T R EE Bk Sz At
I, el imy CAHD F8 350 R R A2 R0CR Al 2t i IR P
U MERS, B Ar i d B U — R DL E AR
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M g BUARAE BRABE S, I AR B L T T BT B
A B, BT AR O R R I R0 2k
DMUESE PCL ARG % DREREE AR B3 0 T
e, AR AT PCLIRYT Y CAHD & G BF 58 %t
G, VEAR T H b A5 000 I B A4S TR X X
CAHD 7% PCI ARJ5 0 lIs FRIG I RCR , BT 9 UGE
CAHD T $2 b /8 8%

1 ARSI

1.1 —fgasl % $L2017 4F£2 AF 2019 43 A
T AT L AR EE B0 M55 N BT PCLIRYT I
96 5] CAHD g% M WFFE A IR, S 198 A bR (1)
Fir (e R S E AR RR L 40) ° H CAHD
WTRRIE, BTG B A AEN R R = 1 0 PR e
S RO LR IR R , R T s K SRR,
22 TR ik s 5 A5l B R 2 B L ot e AR 5
FKIGFERIESR IS 5 (2) 75 A (P E 28 B AR st ik A
AIRITHE R (2016) ) 1 PCLIGIFHEAE 5 (3) B kAT
P PCLIAYT 5 (4) 418 18 ~75 %5 (5) PCI R
Pl =24 JH ;5 (6) B (k) 58 s [ 8 4%
BRI T . HEBRFRE : (1) & IF IS RSl
P T T RS 5 (2) P P ) R B A T 3
Il R G458 B R G EHN 5 (3) PCT ARG LE A IR AE
AR (4) G ISR B IR MR, R P S BE L
BeF FeuA B 4 o o IR 2 e WL 4L, 40 48 13,
WA ZH 3 28 4], 4 20 4] 4F % 41 ~ 68 (56. 17 =
9.34) % JHFE2 ~12(6.28 +1.93) a; ST E¥am Al
O JIUREZE 11 6], JE ST BE A B0 IURESE 13 ], R
FAERLUNIR 24 G A 1 A3 15 0 REA 2 %
DB S22 33 455 45 0 i ML 22 461, 88 FR g 15 4915 £
BERHE] 6 ~10(7.94 £0.69) d, X H& 24 5| B B 15 7%

B4 4 4], ILG A 44 ), Horp 55 23 9], 2 21 i)
A 40 ~67(55.49 +9.05) % ke 2 ~11(5.97 +
1.85)a; ST Beifrm B0 JURESE 9 191, ST Bedfim Y
DUEESE 11 ), ASFE BLOZU0R 24 Bl AEA 1 432
R 14 B R 2 A S DL ESCBE 30 )55 9 e iU 19
PR 12 )5 AEBERT ] 6 ~ 11 (8. 11 £0.72)d,
2 B AR AR R O LR LB AE
B[] e 22 S e gt ih# B L (P >0.05) , AT
FoPE o ASBITSEARABIH 17 265 5 N B B B PR~ e L A
e AR A

1.2 LREREEERLZE

1.2.1 XRA BH PCIAREH TEG ORI
BB (1) PCIARJES 1R, KAt sh i 3h 3¢5 &
KRR 3,565 2 K] F 300G sl A, JF7efts A
AT e b & 0 ORI S, B H 2 W BEIRS ~
10 min, (2)PCI RJGH3 ~5 K, LIRS0 E,
BTN b WABAT , 248 2047 30 m )5 5 i 2
10 ~15 W, B H 2 W, A0 A7 A A8 el 47 BN D3 s
[, (3)PCIARJGH 6 ~7 K, LA DX 18 L sl i #5 4=
IRy 3, 45 5 B 0 B 2P AT 200 ~ 300 m, 4 I
[ 420 2 10 min, BB 43125 20 ~40 YR BT 5B
3~5 9, HH 2. (4)PCIARJGH 8 ~14 K, 57
B PAMEAT, M A 47 E 300 ~ 500 m, ER&BH
PIEMEB WG 2 1 2, 4K 20 ~ 30 min, B H 2
W BB 3G I ERE 30 min, (5)PCI RJ5
14 d, JFh6 R FAE 30 . B AT 4258 A4, B0l
R SEtgE 5 min, YR E] 25 ~ 30 min, YIIZR)5 4L
fift JHEFA 10 min, W BESE , 45 H B EEFEDT , f1A) R
SN 58 UG D0 M )

1.2.2 WA BH PCIARIE L THT H bl
R0 JUE i R A A 3L, DA o IR 2 Bl 40 4% B
B HARIE AR H br il e & B s 25 (1)
B e T BT H b o il Bl S8 A A O U R A2 A O
P ST BRI AR O s TEAR G BRI 2R Bk itk |, feff T3
16 oy 13 5 o B MO R UHi# CAHD ¢ PCI
TBITRIRFAYL, SIS ) SR B 95 5 I AEAT Be 9 7]
LAl B ARG R 4R 1 OO , PR Uk AR 7 Hh B
RF SRR B R S B S NN 25 05125 5 0 T-5 I R iU
W R a R, LR Kb B R E
BHRY 7k S B, SR TR A A TR ) 5 [,
TERE N T T R], R 42 8t | s ol i &, o HL 1 1k
T4 B R SRR AE Lo (2) HiBE 2 N H
B R ORI SR Fe ) e 58 U BN 25, PRI & i
BRFE K2 A, U B R A R RS 02 B0 50 R S
SCIBTE], G o B B I 6 min 254745 (6 min
walking test, 6MWT) g 450 m, | % & Hi B )5 H & 18
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AT 450 m HAE 6 min PN 5ERL, FHEAT B B
PRI TS s A AT AR A B 12 5 N ik
#6 min AT 600 m; & A HLITE IR H 112K
A, X IR AR, B R R A o8
BNZR , VAL E a2 sl i 00, BB T I 2R3, fil
BERBNEAL AR BE 22O IR S B Bl
BRI HARI R E T LIRS, 5 B 0, 32
AN ZRA 3 s X B 58 FARE 55 K MELL 58
JWE , KRR m g R TR, R RE S IR I H
PMESS IR BRI T T2 E A (3) HiBe 3 ~ 12
JEl FbR O J8 3 E 2 sl e i3 5 1800 JUE BR SN 2531
s B A IR RIS, 5158 T shig A SRR ISR
SERUAR L, W AN 2k 8l o8 i T LARRIN R 4% 5 X
iR BRI SE R R R, T Lo it IR FL A
B E A DY Bl E I 2 TR UE B H %R
SERIN AT 55 s Sl 8 T 8 B th e S 2 B
TR, 55 R0 S [l fige e [t 48 e HE 323 F 3R
HURE Ty, (R 5 B 25 Bl AR 1 07 3
(4) HiBe 13 ~24 Ji] HAr R4 T B e B I 4k
(1 8RS REST s IR BEVIUR BN R 2 A 1 IR, &
A TR A SO0, s R H A B
A Bz gl AR 77 A 2 R Sk AR
BRI BE, i F TR RE T, B R X R g

N B AR AR
1.3 WEIEER
1.3.1 BH}EmEee A3 i AT M 24 JE]

J& , %A CAHD H 3% 47 4 & 3 (coronary heart
disease self-management behavior scale, CSMS) 7
i 2 A A A BEAE ), BRI AN BB A
AR EL NN B HITR L H F AT SR IR T IR A
LT DNAERE, S8 0 ~ 135 73, S Bl AR A 3

IR
1.3.2 nIhgE o0 mlT T AT &I 24 S, N

FHOERE RS OBl RGN 2 20 58 5 A0 O Z AP IR AR I 48
FH (left ventricular end-diastolic volume, LVEDV) | /£
F1 2HBETHR.TH 24 BAES%E CSMS T4 L&

O3 W4 oK W 28 L (left ventricular end-systolic
volume , LVESV) | Z2.0> & 5 ML 73 %4 (left ventricular
ejection fraction, LVEF) ,

1.3.3 iEzheEH 0l T B T 24 HE,
R OMWT ™ P4l 2 4B HIZ BN RES) , AR, ek
P HAYE R, IR R ETE 6 min YRR,

1.3.4 E3hE OS5 T B kT
T 24 J4 )5, MR 5 B MR plh s/ 56 R 22 0 2%
T (o328 B I S 58 A0 i 32 B I 5, i
FWEE 5 & ( peak oxygen uptake, VO,peak ) | I5({H
WA S AR E /9 H (percentage of peak oxygen
uptake in predicted value, VO,peak% ) . — & AL B 18
244 (ventilatory equivalent for carbon dioxide, VE/
VCOo,) .

1.3.5 OMEAREMH FEUTEICE PCI ARG
24 JHN 2 H B FH BN OHER T O LUR O R
SO IMAE A RS RATEIL .

1.4 Zpit==4b38 ] SPSS 19. 0 B4t 47 H ks
G50 . FFE IR0 BT R BORHARIEL = 5
#E2E (x +5) R, HIA L BCR I ST REAS « K, 21
PYRYT R IG LU R FHEC XS ¢ #5555 7145058 kL LU £
T 733347 AL A] FL R ) KB ; P <0.05 2
LERAGIEE L

2 H#R
21 2 ARETFRAEEREEENNE 4
W 1. TR, WAL 500 IR R B RELT e

AR AEEEAF B AR B R AT BB IRTT RO
PEPEIr U ZE S LG (P <0.05) . 2 418
F B 24 JH A AN RLIE A REAR I R B A
PR SR R IRE 2 B T
PRI, 22 5+ GETT2A T8 (P <0.05) 5 71 24 s,
WUERZH R A RIE L AEIR R0 o i H
AR ERIRYT IR L2 35 R TR R, 2
FAG AR (P <0.05)

Tab.1 Comparison of dimensions of CSMS score of patients between the two groups before intervention and after 24 weeks

of intervention (x x5)
g1 . CSMS {43
AN R g h LIRIN e Nl PP R RG] S TRIT R

pOgicE| 44

T 12.11+1.84  10.69+1.89  11.071.84 12.25+1.78 14.14+1.78  8.41 =1.35 6.72 £0.89

FHi 24 JHG 14.22 £2.14° 12,58 +1.72% 13.24 £1.69° 13.87 +1.64° 16.78 +1.94* 9.31 £1.22°  7.65 £0.92°
WEEA 48

T 11.84+1.54  10.25+1.77 10.59%1.95 11.791.95 13.65+1.96  8.17 =1.27 6.48 £0.94

T 24 JA)5 15.39 £1.92°" 13,46 +1.64™ 14.39 +1.71"" 14.94+1.56" 17.89 +2.05 9.97 +1.15®  8.22+0.86"

5T PR P <0. 05 5 55 % B He# P < 0. 05,
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2.2 2AHABEFWMAFOINGELE 4R IEK2,
T HH T, W52 5 X B4 B ¥ LVEDV | LVESV |
LVEF Wi 2E 7 LGt 7 XL (P >0.05) . 2 4118
# T 24 JA)5 LVEF 25 @ T BiAT, 22 A it
FR(P<0.05) ;2 HHEH T 24 JJ5 LVEDV
LVESV 5 T Hlgij L 2 LG i B L (P >
0.05), ¥l 24 JiJ5, WAL B LVEF B35 T
XFIRA , 22 A GEi# 2 L (P <0.05) ; W4 5%
HR41 4 LVEDV (LVESV 4292 3 40012 1 X
(P>0.05),

®2 24FFTHAE. T 24 FfF LVEDV,LVESV,
LVEF b3

Tab.2 Comparison of LVEDV,LVESYV and LVEF of pa-

tients between the two groups before and after 24 weeks of

intervention (x%s)
205 n LVEDV/mL LVESV/mL LVEF/%
X IR 44
THing 30.54 £3. 14 47.95 £4.05 61.17 £7.14
FHi 24 5 31.24£3.31  47.29+4.37  64.36 +6.45°
Mg 48
T-Hini 30.22 £3.05 48.54 +4.27 60.54 £6.69
THi24 FG 30.98 £3.27 47.39 £4.65 67.24 +5.94%

T 5 T BURT P <0.05 5 501 ML AR P <0.05
2.3 2HAZBENHRMETH 24 BRIENENLER
iR 3. By, WAL S B4
OMWT UHZE R G iH27- L(P >0.05) 52 4183
T 24 JiJm 6MWT 28 i T Beid , 225 A geit
FE(P<0.05) ;17 24 J& 5 , WAL 4 6MWT g
Fr TR, ERA G (P <0.05)
®3 2HEBFHRMRETH 24 AE 6MWT (L3
Tab.3 Comparison of 6MWT of patients between the two

groups at discharge and after 24 weeks of intervention

(x +s)
g3 . 6MWT/m _
th BE At T 24 Jd )5
i B 2H 44 299.19 +55.39 448.36 £79.22°
WL 48 310.45 +58.42 507.38 +80.45*
3 0.947 3.541
P 0.346 0.001

Vi 5 BRI P <0.05
2.4 2 AEBREHKRMKRTH 24 BREsE R
BINBELLER SR EK 4, PO, WARA 5% I
4H 5B ¥ VO, peak \VO,peak% . VE/VCO, K 2EH T
Gt @ L (P>0.05), 2 HEH T 24 5
VO, peak \VO,peak% . % 5 Tt Be ), 22 5% A 48 it
FRL(P<0.05); VE/VCO, 5By lu 4 22 7
GiitEm X (P >0.05), T#i 24 J&J5, WA
VO, peak \VO,peak% . % 5 T Xf BR4H , 22 5 A 4e it
SFEEL(P <0.05) ; WA 55X A & VE/VCO,
HA 2 R IeG T E (P >0.05)

k4 2HBEHRBERTH 24 AR VO,peak,
VO, peak% ,VE/VCO, Lb#;

Tab. 4  Comparison of VO,peak, VO,peak% and VE/
VCO, of patients between the two groups at discharge and

after 24 weeks of intervention (xxs)
VO,peak/ ] ]
25 n - VO,peak% /% VE/VCO,
(mL - kg™' +min~")
X R4 44
Bt 21.48 £2.14 73.05+£3.94  33.21+3.24
TH24 A 2.43£1.92° 78.36 £3.79* 33.59£3.17
Mg 48
Bt 21.15+1.99 72.42£4.26  33.05+3.18
TH24 G 23.45+1.75% 80.69 +4.05°" 33.94£3.05

5 BRI E AP < 0. 05 5 54 HE2H LA P < 0. 05,

2.5 2ABRFLCNERREHREBRILE X
WA A R A R DR 3 0], B 2 191, 00
I 2 ), O A A RFAFEBREFR N 15.91% (7/
44) ISR R AR AR B D R 1 ], 0 i R
R R AR N 2.08% (1/48) s WAL [ O 1f
EARNRFMERERDERTXRA, 2R A5t
28 Y (Y =3.923,P <0.05)

3 hg

O MERRE R 45 0 i — RV AR R R $2
FrYEFRO M RR , 15 B AR A AR OB AR
B4R A%, Hofe ok 3 CAHD Wi 5 & % 5 2 4k
MM B R B, 4T PCT R G B M 4B
Bl O IR E T RGBSR, n] ol R
ML LA , 3032 Sk, T4 T A 0
R, IR AR H B CAHD 35 PCI AR J5 .00 I B
SN, OERESE R — AN IE K R, BN R AT
TEEAP A GV R 58 B0 IR e S I 45, (B3 43 R 3%
i BE S AR A , AN BE AU 58 B O I R I 25, 35X
AL RO JUE 5 R A EED L TR, B AR T
CAHD (& BIRATFRRE S7 st O I & 50O, 2
PEARE AR RIS R T S . ABFSURIT LT B AR
O 2 455 2 A BT PCT R J5 CAHD H 35 1.0
U B A2 005R  VAG %4 PRBEX  FT AT

B FT A5 R, % HA L RS R e T T
JE A 4ERE CSMS 431 18 35 5 T T HiURi , W< 4 A
FHT WG &AL CSMS 43 1.3 & T-% B 20, 39
CAHD i35 PCI A5 R L .0 ik i 2 455 2045 B AN
FEF HAREE S0 W R R B L, — e R b
YIREHE = A TR AL S, X T ks B A TS A AR
T AR ) Ao U R A A P 5 4
S BB B bR, ATE ELR B ATAT R A H AR S
], RERS A Bl R e AR 50, B I R AR
ERIRE S L RSN IR R IE A il g
I S 8 2 T S I A M , e R S DI U SRR AR
AHIFSEREE L 0 3 3k K i ) B T R 5, B R
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