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Effect of intensive cardio-pulmonary rehabilitation training on exercise and cardio-pulmonary function

recovery in hemiplegic patients after stroke
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[ Abstract] Objectives To explore the effect of intensive cardiopulmonary rehabilitation training on exercise and
cardiopulmonary function recovery of stroke patients with hemiplegia. Methods: A total of 70 patients with hemiplegia
after stroke who received rehabilitation treatment in our hospital from January to June 2022 were selected as the objects
of this study. The selected patients were randomly divided into control group and observation group, with 35 cases in
each group. The control group received routine rehabilitation training and medication. Observation group received
intensive cardiopulmonary rehabilitation training on the basis of control group. Clinical effects were evaluated before
rehabilitation training and 12 weeks after rehabilitation training in the two groups, including the effects of
cardiopulmonary rehabilitation training on the exercise and cardiopulmonary function of stroke patients exercise
evaluation, cardiopulmonary function evaluation and daily living ability evaluation. Results: There were no significant
differences in FMA, LVEF, LVESD and MBI scores between 2 groups before rehabilitation training (P>0.05). After
rehabilitation training, the FMA, LVEF, LVESD and MBI of the two groups were improved, and the FMA of the
experimental group was increased more significantly than that of the control group, the LVEF and LVESD of the
experimental group were increased and decreased more significantly than that of the control group, and the MBI index of

the experimental group was significantly increased (P<0.01). Conclusion: Compared with conventional rehabilitation
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training, intensive cardiopulmonary rehabilitation training has obvious effects on the improvement of motor function,

cardiopulmonary function and daily living ability of stroke patients with hemiplegia, and is worthy of clinical promotion

and application.
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Fifi 2671 (Stroke ) SRR LR =41, FH A g 350 AL R
PEIN AT SO 22 D) Re sl o Fps BRATL 1) AT e i
A3 A BRI i A R S I i A e B e A
AL NI T S, R 2E . IR FBRPEREAE S —id Itk sk i
RAE,  HH I T I 5 ) e 28 5 PR A5 07 G PR 9 I A AT o
0 HE T T 2 e 5 o P P S L R o e D) T s S i 79
M, JFEREEERZEs S (impairment) A%, HIH
WAEZE), BRAEEmREIFRAE, SN AENEE
X5 BN AR R B A 2 5RO AR
RESATRE, @ini7 RIS . i =i
NN B IR B A BAT 7 I8 7™ E s 52 AN (R 3R
I ANE B, R e v A R BB R B
B IS BN PRGN A R BRI R IR o I 26 v 23
R S WE. EBUER .. SERRESRL
JZJE CHE AN FE A —FE D, IR
K. JRIEIE AR L — 5 R, sl
WEBESEEVONHE AR JEH S
AR B R AR R RIA 200 AR, KR 2R
SR RN JE 2 S A SE AR MO AR TR IR )T, =
ToEEW, SehEE . FEMASHRE G LAOHE -
(T EE faBY, e E RS N R SR BE I A R T

o 2 e S A, ER T R R A ] RS ) i
DhRekst, Mg hn 18 fm s Lok, Ktk
O T R A o 2 s B 3 LR R RER s AR,
35 1] 9 M G SCIRFGE), ot B RO T BE, iR
BINGECHEE, et B, 850Dl Re s Fke
N R B IE 50%U7, 434 5 DR 3 B2 5 2 v 5B 2 LA
Zaxt EMNARE,, SRR F M T ThRE R, T2
ZHEN, KSR EREER, WM, 3
H R NTE RN, 5] KRR 2, N
FRIES . AW T B I RS 1, PRI A A
P i e S5 T8 R A o i B SR I R0 B i D RE
125 He )7 M B AR TS H PR G UR -

1 BERERE

1.1 —R&FH

AR IR T 2022 4F 1 H~6 H 3t 70 Bilfx 4+ 5
B, BENL NXTHRAL 35 483, WERY 35 4
B, o KRR 520 B 15, i 42~T75 %

-19-

P (63.0+5.8) %, fKE 50~75kg. T (58.8+
5.5) kg WM. 522 . & 13 B, FiEE 43~76
. P (63.3£53) %, K& 52~78kg. T (59.0
+5.6) kg. —HERIATRIEL T, P>0.05, ZRTSG
TR

(1) GINFrifE:

O BEANBREWE b E S 3 T R
ZWIE 55 2019) ), Zific CT 5 MRI #5112 i 4,
HIRKERE<6 MH:

@ BETMSME L.

@  MAEHIRE S, FURTE 40-76 JH 2 2 H],
PETERE, AArRIETAR, RRSEC G AH R SEE A,
AT I A R HEAT SR AL O I B T T

@ BEEAFBEEZEZMERES.

(2) HERRbRHE:

© HIFOME. M. . BEMERRE

@ AEAEFF I D3

@) e R A A A T A 2 B O TV B Y e
HZ RS

@ NEITIRERREAG B, ARERC A T B IR
B
1.2 Frik

XTHRAH s T LU IR E %k HEE RTINS
TR LMERC S, SRS, R RS E
PEAGUINZR, B SR, [RIINORUERIE 7 IR 1
I ZRT H A4E BB AL IR, 2 BN I (B & 7 7% 1
iy ASIALINGR . WIS, AT BE A T84T
Sh RTINS, WA 1 x/d, BERIZS
Ko FEHEAT 12 5 WL A5 RN G st B 2h
Tomf ORISR, SCitEHT T B AT O N,
fRFEIE 24t B, (EEREF# T T, Jf
H5ERERFBWWCRAETRERANE, WBREOHEMAE. 5§
Jei AT LI shiAE, X R O T R T HERR T A
i€ GIE IIE BN TT s BRI T TIAT 3 B s T Rk #
g3, 5 ~ 10min NE, AR IIGMFEHLTT:

1.2.1 XFHEZH

OFEZH NI W SPEHENRERE, HB)
H S 8RB B s s iz sh, H A TR .



FLENAE, B, B,

SR il E S ZRond I A T I i i R i 3 SOl Dh RE PR R I 2R

BRy RO, BHTYERF OIS SRS, RIS TIRE,
S INAPES NP o) Loy A1 D V-G SRl 2 5537 L) I PR E R
L, NJE I R R I 2R 5 e R i

O RIS RIFRZG B ML
PRRER. BNl R0 mtREME. BE. BTN
—ANEAR, RNARAEIAT, A AR AL O U RIR
JRANUURERI ISR, R PR3 18] AT RAREAT PR 8 5
IR CRADD , MBS LR D, fR A K
FraEtt, Jyt—ul. A7 UIZRT R IR

@BATN G HRNARFMER, WRAE, F
firgs: W&, H3 BB E RN SR B LA
M, BR, DAREIOMNE; RS BEFHE; &

18 BT e B BEAT W AT ISR BOR N T HE
AT
@HAT HE ARG .« SEE LS

5, 185 BE T ERARD R RETUK. 1B,
Pem BTSSR /), R R

1.2.2 SEBGA . 7R HRAH ) J 388 in DR B O
Jits R S 11 25

OV B O ThEE « X5 5ARE T I BG4
IZRHG G OB BE VRS, 73BT B IAF I fE e R 2%
PP R G D REMIR R G0k 4T CPET A& & iPA5Y), it
TS W R AR SRS T HE R O, AT CO, M
s L 17 N2 0 e A s 5 QTS 23 AN 1 S w111 =
AR MM . MR B EIRES, TR MAT AT IZF)
FEUh, DAt i 0 A TR G, B g s )
HE BEIBENSZIRAN I o VRGP B R A,
PEAL I FE & T Y s B s R R AR i K 2 & . 1%
PR, @R E AR (VO2) AL HE
(VCO2) , FFEEAGI SPO, (A K ahA e, AR
TRIE B E Z AR N7 HIUEMA RO M 5
i, SERMF IR W B YR & A&, VO,peak
EEPE G IEE TR NS gt e, JIg=EN
LA SR b AR . MR O ) B RS
SEIR, AN R E I TT %, e I ZRRFE
AR 1] o e R U o R 7 S A R O S 485
A IS

OWFMR IR F BRI IRE, (R 5]
Ui, ERRAAARAS e, PSRRI . PRI SR
FEAFEFENING . SO LR, RN ZR. 4
JEVFINZREE . I ZRI AR AR b B SR 3 R T R T 22,
B ERH IR, B ER4E /N e, g b R
28 S R G A J2 s A B 3 T IR SR B, |

-20 -

gridfEdr, RS ERENIN LRI, ATz S
TGN E . AR S AR E R, TR
ia FHWPIR I ZRER AR A 1 02 20 38 i S SR &
1 N3 ) E S Py 1V Y ) TR O st P
SRR RIAT 2 KPP RENZR, IR A8 it 1 )
W, SN2 A .

@izshillgk: LLARENZGAE, RHEEH R
W77, 1BBhIhRekEiG g, EFINGTT R, IR,
B S BTN 52 ) RIS B I MR . AN Bl SRt
FEr, DARE s U AR R Th R H i, 320 58 n e Be
MR ISR AR T, B RS M Z iRt s)
FIh, DUk B S W ) 530 28 R I A VR R 5 55 A
WAERICR, B B 45 11 S5

1.3 M5 47

XP PR BEE T TAT S5 2 AT IR PR P
W, RGO 2T S S THREVEAN . O Th eV
M B HH AT RE S IVEAN

1.3.1 123 BhEEVEAR : R Fugl-Meyer 11 & &%),
BFEEEAE B KTIENE. Pl B
V. VPR BRI TR R YE .
JE . BkAiash R M. B 66 4, ATIR Rl
INIE B D RERR LT o

1.3.2 Ol THREVEAN: O ThBEIE I O R AR A 45
PPl B A O E S 4 (LVEF) R e D= IR AR
W AE (LVESD) s fili Th A % A ) & 58 3 il s =
(forced vital capacity, FVC) F 75 k47 L85 o

1.3.3 HEAEERE VMY RH BRI Barthel 15
Hot TR0 5 B 0 HE ARV B B R 1T, B
TR, Ve, B, AR WM S hil/ME,
. KA. CPHATE. R EERE S 100 4,
PR (B A o B G 7 25 10, o b v 3R W B
VAL TS

1.4 %tk

PILALEAE R SPSS 26.0 St # - ab s, KA o
K56, LA P<<0.05 AZEFH SR X

2 #R

2.1 FLTFRT G FMA PF4rEe - THRTm 4l
BHE FMA PP ERENEZER (P>0.05) . FHEMHRA
B FMA W47 E (P<0.01) , Hseib st il
FHEEE (P<0.01) , L& 1,

2.2 Pt T HinTJ5 LVEF,LVESD £ % L4 it
FEN (P>0.05 THiE, PHEE LVEF,LVESD
PR TH i AP (P<0.01) , H5mAk SEE&4H #3% LVEF



FETNAE, B, BIRHE, R

SR Ao il 8 SN Rt I 2 v I i B RE 3 38 2l B o il D RE VK R R )

1 LVESD Bo6t FRZH T = AR BE R (P<0.01) , L
% 2.V8JTRT, Wi FVC. FEV1 ) FEVI/FVC 765
EMEZER (P>0.05) 5 697/, WA e K24

HApiGHR AR E (P<0.01) W3 4,
1 MABETWEIGF MATESELER (4, ¥+s5)

N o 2H 5 n FHAET FHijE t{H
T (P<0.05) , MEZRH R4 (P<0.05) , W
%3, SB35 37.70+190  73.60+430  -47.08
2.3 WHLLT-TIAGJ5 8 A0 B RR Do bl A Sl 35 37204180  85.70+3.90  -69.6
25T Bl ¥REE R LG #E X (P>0.05) | ERIIZ Cl 118 12.85
12 e 2L Bl fe B AT B8 727+ (P<0.01) , ' '
=2 FMAEETFMEIFE LVEF.LVESD /KFLEER (&, Xxs)
LVEF (%) LVESD (%)
45 " t18 . t18
F AT FHijE AT FHijE
X R0 35 46.10+7.80 49.70+6.30 2.13 53.60+2.50 52.1040.90 3.48
SEGH 35 47.50+8.90 58.10+4.80 -8.25 53.50+2.20 50.70+0.80 7.37
t{H -0.73 -6.54 0.19 7.17
=3
FVC (L) FEV1 (L) FEV1/FVC
2H ) n » Y o
F AT FHijE F AT FHijE F AT FHijE
X R 4H 35 2.3240.91 2.4740.63 2.084+0.56 2.4040.33 76.20+6.93 77.55+5.93
Pk =24z) 35 2.34+0.71 4.85+0.45 2.15+£0.46 3.20+0.56 75.24+5.98 81.55+5.49
t{E 0.650 2.856 0.578 2.115 0.438 2.632
P1H 0.45 0.004 0.430 0.015 0.405 0.003

F4 FEABRETFTRIEB | F88LE (9, T+s5)

253 n FIRHT T t1l
WHEH 35 36104590 64304302 -23.81
UG 35 3670520  83.70+£3.90  -44.57

t1H -0.47 -20.6

S5 IR R RS T TIET FMAL LVEF,LVESD.
FVC. MBI W EREMZSR (P>0.05) . EEINZ)G
P4l ¥ FMA. LVEF,LVESD. FVC. MBI ¥4 4%,
HSE36 AR RGBT & (P<0.01) |, [RIEA] LATS
SR o it B 2 VI e B e v i 2 v (v i B R o i
Thee. 12z TRl I H A TS RE T IeE.

3 ¥ig

o 245 A Ay 7 RO I A 2 —, FLRAE R
G E Y E RS Een e RS e L e R N
Bizsh. PRV M5k sz pRAA 2T, H A A
R RESLVRTT 2 R U HE L IR TT 71k, SREEAN
FEUEVESE FUHIWR e, RESCRAE, ARZH

TN G A SRIEAE X 285 T AU KT 59877, )
DRI FEN TN 25 H i R (ol D RE, Lo i
RS AR SR, UFRY O IIRE, A A1 5E
AR 6T, OB R B R RN T
B FNB AR, ik, R RS T,
REfS AT e itk FB s R R K Hi s

L X2 B H R IR T IR T — B bn
HEPG IR, T i 4 o fif R A2 1 V62 97 M
WHAZ, LJLER, EASMMIRERHmEMR. X
T R R E R BE S, ORI ZRA AT
PASR iy 8 A R A KT, HURTROR SGs f8 fi
Tiee, ARTWZE P BRSO RE I, O
it BN Z5BE E AL 1 42 B8 IR, il A
BExHE, ERAARER IR IRl A R
B, BEEEFHASHNSEBEING, 16
Hrt, AEORIE S 2 A RN R KRR BT eI
g5, BOKREE Bl BE e, Re B RS ik
Seafi b, amACTEC ISR, FTEE—bamAERE, BEN
PIBAEES, IEROMThRE, AW FLEE RS, 4 Fhkss

-21-



FLENAE, B, B, SR il E S ZRond I A T I i i R i 3 SOl Dh RE PR R I 2R

Hh e B R GEIE R SRAG O BE SN SR, TS VR4
W, SRR SRAO R R I 2R B R R Tk
EIRAER, A e AR, B,
S A R B L,

SE K

[1] Collaborators G2S.Global,regional,and national burden of
stroke and its risk factors,1990-2019:a systematic analysis
for the Global Burden of Disease Study 2019[J]. Lancet
Neurol, 2021,20(10): 795-820.

21  (HENFEFRREY MEH P EN PR IRE
2019) MEE[I]. A E i MR &, 2020,17(5):272-281

[3] FRZEHE, BAN0 2 oh O i B I PR AE FE 3k R 0]
1 F1),2022,57(05):469-473.

[4] FEIGINVL, NORRVINGB, MENSAHGA.Global Burden
of Stroke [J] .Circ Res, 2017, 120(3): 439-448.

[5] JEHHE, A, WA AT 5, IR, S R S04, 5K IO
JI J 2 N 20l 24 658 1) R S M R Bk I i BDNF
NT-3, MMP-9 [ 0ol T RE ) 520 [T]. AR AE ) B 2 33t
F£,2022,22(04):655-659+756.

[6] T3P NNSOME, T SR FHER Y 2RI £ G WP )N 2%
iy 245 H e S5 5 ST A I8 B T RE s (7). B R B R
2% 3,2021,36(09):1101-1106.

(7] BRuT = [F e (TR Bu ik A, VE i =2, F g RS HEAIZ A Ty
SXof G 2 R B O i i B IR 5T 2 (1 5 1 4F 7 .+ [
S RHEE 2£2,2022,25(20):2468-2474.

(8] HhHREE LML o o3, R BE e M A0 2 0 22 ik
I #9993 2 20 AR ] 5 288 2 T L A 12 W B e 20190,
p A 2 R 26 7,2019,52(9):710-715.Chinese Medical
Associ

[9] Xigkde Ak B /O 0 B B0 il 46 b R I8 3 1)
fe Yk S 1) ORI S 5 1 ,2019,25(11):
1342-1347.

[10] W7 FR &R, VHE, 3757 . A S8 3h B 2 I ZR7E e v
FEDE = e 26 3 O i sh Ty e b 9 B2 A [0, o B AR R
A,2022,60(15):84-87.

[11] SKAEST,ZRE1A 18 1 B 28 MMl 73 S o 25 100 58 2 il

-2

[13]

[15]

[17]

(18]

[19]

(20]

2 Pk R [0 & ,2021,36(9):22-25.

TR PR, SR ARSI 25 B IR I 0]
153 2 e i S 6 117 K A2 B D RE AT, o R R A R
229 £.,2021,36(09):1101-1106.

Nadinne Roman,Roxana Miclaus,Angela Repanovici,
Cristina  Nicolau. Equal Opportunities for Stroke
Survivors’ Rehabilitation: A Study on the Validity of the
Upper Extremity Fugl-Meyer Assessment Scale Translated
and Adapted into Romanian[J]. Medicina,2020,56(8).

JE eI, K HE, B &, B 75 T, AR 2 D0 S A S
B R, e T AN [ B RS 0T I A S
L Jie Zh ek SR R D). I RE R BE R, 2022,
37(06):779-783.

HELIRE ISR R N, B AN T 5T R
LA 3 2 0 B3 Bl B e P R Y 6 AT B
VilE 7L [T]. A [ 4 RHEE 22,2021,24(17):2148-2156.

SO FEAIN, PN R4, e RS i R Barthel F5E07E SR I
P A Al G /0 R S 22 O BE S (0] A
511,2022,39(02):215-217+221.

o L, AR T, 2, A W T e B X0, T sk
P A P N A RS R 3R M (0], 4R B, 2022,
20(18):2449-2452.

T B, w2, Sk ML, AR e, X, TR, R,
7, A, S AR, b i A R BTIA R T 20200 BB (1.
R ] i 11795 2% 5, 2022,19(02):136-144.

SULL, VFRITR, B R, 5 R VF . 28 A 2 o i
B U 2R BOR R R R (], b [ AR A
#£,2021,41(14):3110-3113.

9 16 UK, 910 . AL 30 BB AR 2 75 W )
YRAE TS 26 S8 A AT 28 rp RS2 [0 47 B S B 5
T 5t,2018,15(12):5-7.

WAL B ©2023 1E#H 5 HGREUATIH 78+ 0 (OAIRC)
i . AXERBARILEBEL AR ER

https://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS


https://creativecommons.org/licenses/by/4.0/�

	1 资料与方法
	1.1 一般资料
	1.2 方法
	1.3 观察指标
	1.4 统计学方法

	2 结果
	3 讨论

