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[ Abstract]  Objective To investigate the clinical effect of external diaphragmatic pacing (EDP) combined with Hu Xi Jian
Fei Gong in the treatment of pulmonary dysfunction in stroke patients. Methods From July 2020 to July 2022, 162 stroke patients in
Shanghai Tongren Hospital and Yueyang Hospital of Integrated Traditional Chinese and Western Medicine were randomly divided into a
control group and an observation group, with 81 patients in each group. Both group received conventional rehabilitation and EDP, and
the observation group additionally received Hu Xi Jian Fei Gong. Forced vital capacity (FVC), forced expiratory volume in 1 second
(FEV,), peak expiratory flow (PEF), diaphragmatic mobility, end — expiratory diaphragmatic thickness, and end — inspiratory dia-
phragmatic thickness were compared between the two groups before treatment and after 4 weeks of treatment. The activity of daily living
(ADL) of 72 patienis admitted to Yueyang Hospital of Integrated Traditional Chinese and Western Medicine, Shanghai University of
Traditional Chinese Medicine were compared before treatment, after 4 weeks of treatment and 12 weeks after the end of treatment. Re-
sults After treatment, FVC, FEV,, PEF, end - expiratory diaphragmatic thickness and end — inspiratory diaphragmatic thickness
in the two groups were higher than those before ireatment (P <0.05), and the observation group was higher than the conirol group
(P<0.05). After 4 weeks of treatment and 12 weeks after the end of treatment, the ADL scores of 72 patients were higher than those

before treatment (P <0.05), and the observation group was higher than the control group (P <0.05). Conclusion EDP com-
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bined with Hu Xi Jian Fei Gong training can better improve the pulmonary function of patients after stroke.
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Tab. 1 Comparison of general data between the two groups
B P () figiZe e 27 (5 B

o P (s %) : : (% x5 ,d)

% MXAEFE Jigi HH 10
X RE 81 65. 00 =8. 90 51 56 25 81.25 £43.49
pUE=S4EN 81 62. 30 = 10. 60 51 57 24 72.20 +39. 58
v 1H 1. 755 0. 000 0. 029 1. 385
P1{H 0. 081 1. 000 0. 864 0. 168

F=2  BEUTPIE —IRGOR LA
Tab. 2 Comparison of general data between the two groups during follow —up
P (151 B2 SR (7))

2090 B FR (v x5, %) — — R % =5 ,d)

5 IR AEFE I £ L
Fiti 7 %8 i 2 36 64.83 £9. 44 23 25 11 77.89 £43.39
Pifi 177 B 20 36 61.67 £11.03 21 27 9 69. 33 £36. 97
" 8 1. 309 0.234 0.277 0.901
P{E 0. 195 0. 629 0. 599 0.371
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Tab.3 Comparison of pulmonary ventilation function levels before and after treatment between the two groups ( x + s )

. FVC(L) FEV, (L) PEF(L/s)
215 % —— ™ — - — -
TRIT I BIT IO TBIT WBITIG Pl WBITIG
S B 2H 81 2.20 £0. 98 2.71 £0. 90* 1.69 £0.97 2.04 +0.91° 2.82+1.79 3.43 + 1. 67°
TRELLH 81 2.32+0. 64 3.27 £0.72* 1.80 £0. 67 2.60 +0. 84* 3.29 +1.95 4.57 £2.26"
¢ {4 0. 884 4. 407 0. 853 4. 070 1.618 3.635
P{H 0.378 <0.001 0.395 <0.001 0. 108 <0.001

i SIRITRILLES P <0. 05

2.2 PHLLIBIIAHSCFE bR Eb g
YT AT ANB LR S5 bR L s, =R esit
HEEX (P >0.05), BT 4 )G A IES A B

JERE . WAORIBNUE B ¥ & TR AT (P <0.05),
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Tab. 4 Comparison of diaphragm related indicators before and after treatment between the two groups ( x s )

. WRILES 31 (o) SRR (mm) BRI (mm)
T IR I TR T IR
X B ZH 81 2.99+1.91 3.25+1.36 1.99 +0.42 2.22 +£0.40° 3.17+0.73 3.64 £0. 837
WA 2H, 81 2.95+1.37 4.02 +1. 507 1.96 0. 50 2.42 0. 60° 3.06 =1.02 3.96 £1.13°
tfH 0. 164 3.410 0. 382 2.528 0. 846 2.095
P1{H 0. 870 0. 001 0.703 0.012 0. 399 0. 038

I SYAYTRT LR P <0. 05
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Tab.5 Comparison of ADL scores before and after treatment
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3 itig

i 2 v I it T RE B 2 B8 i) R DR W LU
WZ AT 3K B WP 0 R A R SRS AR Y
AR E R R AR R . Y it R R
FEBGIN . BB UHHANER , fH R R N BREA T S | %
—RYRER, SR ERRAR, IR RCB P E
PR WA A S RO B G AR IE K, H AT IR B
P e A2 Uy vk R BRI IR . IR . nZukil
gra, AR R BT W URAR T S . IR AR 1A YT
fish= | REHRp— PEREFENARNLESE
TEL, PR ey (e i 2 v S il D BE R o 15 20K
A 5 I B S IR T R A BT AR A A ke ) T,

i 26 v i Bl D BE R AL RS 40 T, 3
LR BR S5 RE T A e . EDP & T 8k
SRS v, A T RE I e o R R
Zo, BoWAURNE AT, FATEES, VETIENWCGE . &
I, ML RIS S, XL S AT A
TR R

Ff S 2 R 3 B S IR A RS I i B RS R X
BIE 4 , AR R I DR 2 B 5 il 28 50 UE G 06 285 1) 1 e
AL DB ILAE T ke R SETEnE. NEE
HXFRN R, B2 TSR, SRmasEL,
BT, SRR, FEREIR 4 . KN T
P2 AR, S G R AR, I SRR R B 2
2R, (EF - FESTEE) I0H: ST
&, IR s T, P S Dk T AR K, SR
CYRE L V. VAT, 89S R R B3l s
P EIALAE, XHIf R B A R EG TR . <
AT RAMRRE AR Fiash, BERT <+ =
BEFR” . BRECARMR “HisDh” G EDiEm—a A
AP TIEE, NI I HR R SRR RO JE B b

PR PO PRI IE N VEYI R, 0 EE V5 3% 58 3 A0 P
FE . MUBRHE B R PR A B LB R %8 N
W R B IO, G R AR RS
1, gAML Hr o crE o g
FT WL 25 BB, A A A, R BT DR,
IRl pg g T, FESR A RGBT R, N
W RS, BEERFEA T4, Y
AR AR A, AR T s, Rt R E S
DRREE, BEEERH EH S,

AR R BN, IV G WA 5 X A
FVC., FEV,, PEF | IPERIBHUSERE . WA RIBAL
JE YR PRI EGIT AT 2R, ESRA T 2T
XTHRZH, JBYT IS AR R 3 BT il 2 A
il E Y, SR AHE ., TERMDTPNE R
v, YRYT 4 SRS SIBITE R 12 JB)E, AR 5 Xt
REZH ADL 3943 300 I8 7 AT, HOWER4H 25 S 4%
MAFEIHE, RITORTNAREBRIILVHEAR
S . $&7% EDP. EDP BX-f P U {22 it Ty 44 7] LA
SR 0 i 2 S I DI R R RS R A AR TN R, bR
s FECRGERHSERR AT . I9mNZIKEE /7 . Bl
WEHBE . PEms B # B ISIEshBE Ju. Ayas 281 g
FTRI EDP A LL$E S 5= B = 09 FVC, AT
#0330 BIRNAS R BEAT O 4 TR B T 9T L
h, &I EDP A] KAk B35 FVC, FEV, ., 48 %
P HE B EDP o i 25 T g il Dy BE B 5 e R
KILEFH FVC, FEV,, PEF #1585 T 2%, Na
PUR Rt SRR B, &5d 4 JERY EDP JE, IRAL
BB EE R M R, Glenn 22" B g7 45 B 5 H—
. TR ED BWTIEIESE T NIRRT BT L
R I A P S R 5 Y FVC., FEV, . PEF, 52=
Y EER P I A .

AT, MR FHaaifd ] EDP, EDP B 4&
- % £ iy Ty W] B8 A 00 b B e i A v S i ) i A R
FHromEAaE . WAL RE R H B A G 15 3l 68
Sy AT LI A R R AT T Y R Sk, TR &
7 A SN T ShATER , AT i 4 Bl T R LT T e
BAWIER; PP SEEE, CRET 5 AR AR
B, HATRME N 2 B, 5% A4, DI RS
WS, My SR AR XA, 4,
VEERRAE; BB R, BAEPET, KR
BRI ER TGS “EREAET, EEEEE, K
ST TR 0S5 Bl BT U . R IR I T Ry S Bl 9 58 BN iR
K, DARPIRFECE B BRSSP, WS 45 BT .
JEF . s sl . BORIIZRSE . 48fE VIR AT A
JE AR WP E], BN S AR TR HE Y, R Y R
A, RIEFEMNA RS, ¥ RIEATR, i
WA E TR LA B R AR LA S B R R UL i)
WERGE S, R IRNLIAE SETIkEE S, B RIBILIK



— 208 — [E PR R 2

2024 FE3 A A HEE2M

Int | Geriatr, March 2024 | Vol. 45 No. 2

BEEE . Pz sl ] LA i SR B 2l B R AL
RUSERRE, AEsRARAL, SEIMPPI R, SRR L
B AR PRI B BE T o A DI DR AT AR i B L 258
WL, BRAL. RS AR AR UL, 5 P LR
57 o WP faA oy m) LA iR L S ANy, e
B, AT G B IO aE, il EiE
2, P NARHEE AT IR T AR . R A ik o B
RGN CEINIZ NS S G LV WSS ) Bl B gD
SR T B ve ., EDP LU, L eratT
(EEO VLR A OB e gy L R A DIVAt I Y o
ZRRREARAR . EDP I W IR fdt il Dy 157 T A A
Hh e Bl D BRI AT O IIG RIG YT, A B Dk S B
REBARME G, LN SHEIISGMEES, N
WA s L RERE AR R PR AL T B AR E 4TI
PR RSG5, HAUE— Pk X
I AN RAS AR L BE R A A S SR g > W I i il
Ui, AR AR S H o0 E PR AL EDP 25, {HART
FEZ R T BIECE >, 5 45 vl BETF 1R =) FRYE,
IR R BIRL, GIA B ZAES, B
T MBI S 2 T7 S BIIR YT T Lo

%% Sk

[1] Wu S, Wu B, Liu M, et al. Stroke in China: ad-

vances and challenges in epidemiology, prevention,

and management [ J]. Lancet Neurol, 2019, 18
(4): 394 —405.

[2] Wilson RD. Mortality and cost of pneumonia after stroke
for different risk groups [J]. J Stroke Cerebrovase Dis,
2012, 21 (1): 61 —67.

[3] Billinger SA, Coughenour E, Mackay — Lyons MJ, et
al. Reduced cardiorespiratory fitness after stroke: bio-
logical consequences and exercise — induced adaptations
[J]. Siroke Res Treal, 2012, 2012. 959120.

[4] Oh D, Kim G, Lee W, et al. Effects of inspiratory
muscle training on balance ability and abdominalmuscle
thickness in chronic stroke patients [ J]. J Phys Ther
Sei, 2016, 28 (1). 107 —111.

[5] &—ng, philAX, B, S5 AR IXIE vEELEE
T P e A RE H R 3 Th BE % i3 sl i 7 K 52
[J]. FEzZyS4Rk, 2019, 25 (2). 98 -100, 108.
Shan YM, Sun WQ, Cao Z, et al. Effect of Shaolin
Neigong on pulmonary function and exercise endurance
in patients with stable chronic obstructive pulmonary dis-
ease [ J]. Guiding J Tradit Chin Med and Pharm,
2019, 25 (2):. 98 —100, 108.

(6] i /\BRSREE o o i 4 22 8 35 i 2h BE
FEEAE M PT AT [J]. b B B B 2 2 K,
2019, 20 (9): 799 —802.

Shi Y. Baduanjin gigong rehabilitation therapy to en-

hance lung function and to prevent complications in pa-

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

RUTBLL, %E. PROMIRIULE RIS U 0 At S iE 7 A2 o i S RE e

tients with pulmonary tuberculosis [ J ]. China Prev
Med, 2019, 20 (9). 799 —802.
A, WXEE, BRMIE. NT RS LB IR T

SEAFAE P FH ZE AT 0s 8 I T RE 52 WA 1) %o L AT
gt [J]. EEE 7, 2018, 28 (3): 57 -61.

Deng L], Zhang WX, Chen JX. Liu Zijue and whole —
body breathing exercises on elderly patients with chronic
obstructive pulmonary disease—a comparative study on re-
spiratory function improvement [J]. Rehabil Med, 2018,
28 (3): 57 -6l.

Hazenberg A, Hofker SS, van der Aa JG, et al. Dia-

phragm pacemaker: alternative for chronic ventilatory

support [ J]. Ned Tijdschr Ceneeskd, 2013, 157
(5): A5572.
oL, JrEE, EER, & Wik CONTIRT BCE K

SRS X COPD B3 e 4 55 & I B 52 A7 8007t
[J]. 44 R B2, 2021, 19 (10): 1680 -
1684.

Fang Y, Fang Q, Wang SQ, et al. Efficacy evalua-
tion of simplified six — word formulatombined with exira-
corporeal phrenicpace — making in pulmonary rehabilila-
tion of patients with COPD stable period [ J]. Chin J
Gen Pract, 2021, 19 (10). 1680 —1684.
hESVTESGESMAEN LI ER S PEINE
FFPHELSGIZEHER (2017) [J]. FRFBPHE
gELJeak, 2018, 38 (2): 136 — 144,

Professional Committee of Neurology, Chinese Associa-
tion of Integrative Medicine. Guidelines for the diagno-
sis and treatment of cerebral infarction (2017) [J].
Chin J Integr Tradit West Med, 2018, 38 (2). 136 —
144.

FRAER S AN e oy, PR AN o
S B A . P i iz iR FE R (2019)
[J]. s phasfl 22k, 2019, 52 (12): 994 —
1005.

Neurology CSo, Society CS. Chinese guidelines for di-
agnosis and treatment of acute intracerebral hemorrhage
2019 [J]. Chin J Neurol, 2019, 52 (12). 994 -
1005.

Pollock RD, Rafferty GF, Moxham J, et al. Respira-
tory muscle strength and training in stroke and neurolo-
gy: a systematic review [ J]. Int J Stroke, 2013, 8
(2): 124 -130.

Jo MR, Kim NS. The correlalion of respiralory muscle
strength and cough capacity in stroke patients [ J]. J
Phys Ther Sei, 2016, 28 (10) . 2803 —2805.

Liu DD, Chu SF, Chen C, et al. Research progress

in stroke — induced immunodepression syndrome
(SIDS) and stroke — associated pneumonia ( SAP)
[J]. Neurochem Int, 2018, 114, 42 —54.

FIF, #en, RIEAR, G REVIGBRES nAS

TR AK AR BH A TP 97 A R A BB T R R S g



] e o e

2024 4E3 A FASEF 2

Int J Geriatr, March 2024 | Vol. 45 No. 2

— 209 —

RUTBLL, . PRONIR LR IS WP i he T il A v I i o R e A

[16]

[17]

(18]

[19]

[20]

ey [J].
(5): 539 —544.
Fang F, Xu L, Zhou XD, et al.

W b AF IR 2R AR AR, 2022, 43

Effects of pulmonary
rehabilitation training combined with negative oxygen ion
inhalation on stable chronic obstructive pulmonary dis-
ease and immune function [J]. Int J Geriatr, 2022,
43 (5): 539 —544.

XUELLT, PR, AR, & AR HEUIZRX i A R
FOF U S BE RS B9 UT AWF SR (], AL B 2,
2021, 43 (15) . 2330 —2333.
Liu JJ, Sun J, Peng N, et al. Therapeutic effects of
music therapy on cerebral stroke complicated by respira-
tory dysfunction [ J]. Hebei Med J, 2021, 43 (15):
2330 —2333.

Liu ZB, Wang LY, Zhao L, et al. Clinical effect of
pulmonary rehabilitation combined with diaphragm pace-
maker therapy in the treatment of severely ill patients
with mechanical ventilation [ J]. Int J Rehabil Res,
2022, 45 (3): 195 -200.

Ayas NT, McCool FD, Gore R, et al. Prevention of
human diaphragm atrophy with short periods of electrical
stimulation [J]. Am J Respir Crit Care Med, 1999,
159 (6) . 2018 —2020.

iy gk (RSN VU # $ AR XS B 26 o 835 R . M4k
hEgRysEmd (D], HEER. MREFHRS:, 2019.

He Y. The effects of external diaphragm pacer on the
respiratory and cough function in patients after stroke
[D].
2019.
PRI ARSI LA 58 XoF PR O 0T 2 o £ 5 AP IR
HERYEZNY [D]. 2R#L. ZRUERIRY:, 2019.

Chongging: ChongQing Medical University,

[21]

[22]

[23]

[24]

[25]

Zou SG. Effect of external diaphragm pacing on respira-
tory function in patients with convalescent stroke [ D].
Anhui; Anhui Medical University, 2019.

Na EH, Han SJ, Yoon TS. Effect of active pulmonary

rehabilitation on pulmonary function in patients with

brain lesion [ J ]. NeuroRehabilitation, 2014, 35
(3). 459 —466.
Glenn WW, Holcomb WG, Hogan J, et al. Dia-

phragm pacing by radiofrequency transmission in the
treatment of chronic ventilatory insufficiency. Present
status [ J]. J Thorac Cardiovasc Surg, 1973, 66
(4): 505 -520.
R, TP BR M AR 2 P AR A T RE
sgm [D]. f8H. P2, 2020.
Zhang HX. Effect of Liuzijue on pulmonary function in
patients with hemiplegia due to ischemic stroke [ D].
Fuzhou: Fujian University of Traditional Chinese Medi-
cine, 2020.
ZEER. NI H L G 7 TR AR TR R T RE 115 IR
[D]. fEMl. farhERZRs:, 2020.
Li Y. Effect of Liuzijue on respiratory function in pa-
tients with hemorrhagic stroke [ D]. Fuzhou; Fujian
University of Traditional Chinese Medicine, 2020.
IS, BPEIR S TFUR RS A UG D e R A IR R BT
AR [D]. B FRP RS, 2018,
Wang JL. The pulmonary function effects of six — char-
acter formula respiratory gymnasticson patients with
stroke [D]. Jinan:; Shandong University of Traditional
Chinese Medicine, 2018.

(2023 —05 —09 Weki)





