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Abstract

Objective: This paper aims to study the effect of various pulmonary rehabilitation training on
chronic obstructive pulmonary disease (COPD) and to evaluate the efficacy in combination with di-
aphragmatic ultrasound. Method: Fifty patients with COPD who were treated in our hospital from
March 2023 to September 2024 and received various pulmonary rehabilitation training combined
with conventional drug therapy were included as the pulmonary rehabilitation group, and 50 pa-
tients with COPD who received conventional drug therapy during the same period were included as
the control group. Information on exercise endurance, lung function indexes and blood gas analysis
indexes of the two groups was collected. Ultrasound was used to evaluate the lower diaphragm ac-
tivity of the two groups, and the above indexes were compared. Results: After treatment, the im-
proved Medical Research Council dyspnea Index (mMRC) score, COPD assessment test (CAT) score,
St. George’s Respiratory Questionnaire (SGRQ) score and the level of partial pressure of carbon di-
oxide (PaCOz) were decreased in both groups (P < 0.05), and the pulmonary rehabilitation group
was lower than the control group (P < 0.05). The level of 6-minute walking test (6MWT), ratio of
forced expiratory volume in the first second to forced vital capacity (FEV1/FVC), percentage of
forced expiratory volume in the first second to expected value (FEV1%pred), partial oxygen pres-
sure (Pa02), diaphragmatic activity in calm breathing and deep breathing were increased in both
groups (P < 0.05), and pulmonary rehabilitation group was higher than control group (P < 0.05).
Conclusion: In summary, the assessment of diaphragmatic activity can better reflect the effect of
various pulmonary rehabilitation training combined with conventional drugs in the treatment of
COPD patients, and various pulmonary rehabilitation training combined with conventional drugs
in the treatment of COPD can effectively alleviate their dyspnea, significantly improve their lung
function, quality of life, exercise endurance, and improve their blood gas index, and can achieve
better pulmonary rehabilitation efficacy.
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M 526 J1[4]. Rk, ABFCRHE SRS SRR, ZZE6 i AR RS T RS S hmEZAYT
TR P FH 28 14 il s SR WP ShRE . RS8R A3 & 1 SeESUR, BN Z%E
T B 7 V0 SR A AR A o
2. ENERHE
2.1. —fR#ER

AN 2023 4F 3 H~2024 4F 9 ATEIRBEEIZ HR 2 Pl B I ZRIE& H FLZ 697 1) 50 4] COPD &
FON AL, RGN K 5 25 90A 77 16 50 191 COPD B35 8 st FRZH . 2H 32 3R 3 110 3 2R AR 1
TGt E 2R (P > 0.05), W Esk, BABERTENLR 1 SR TR OPTRAGCHE A2
e HIHHE.
Table 1. General data comparison
1. —AREREEE

il PE (%))
# L) %

R4 50 31(62.00) 19 (38.00)

R A ALK (%)]
[Hl%)]  #FRUT  wdel b

23 (46.00) 49 (98.00)  1(2.00)

T4 File(%) TARE(F)

7120+4.64 8.10+1.82

(63.80) (3~12)
72.50+427 838+ 1.64
S+
XHEEZL 50 27(54.00) 23 (46.00) (6181) (5-12)  20(5200)  47(9400)  3(6.00)
el 0.657 ~1.458 -0.808 0.360 0.260
P 0.418 0.148 0.421 0.548 0.610

2.2. PNFFIHE

(1) & CEvERHZEM: R 268 (2021 SEMB1THR)) ' COPD KIZWikriE[5]: (2) 4T Fae ¥l
(3) & 6 min FATIRE(OMWT)ZETAE; (4) BEMSZ AT AMBERE NS (5) BEIIEW.

2.3. HERRARE

() BIFZCVEY I M0 B TP AELE PR RS0 (2) BEAEAIFIOET AR S, (3) ™HEHAT
B UIRe R (4) EEBADIRERENG: (5) ARUE LA (6) X AW ALY B (7) KEpE
15 (8) AT HRUR s FLIIH I 4

24. JBRITHE

X REZELR FH R 2036 T - WO\ R AT b 23 2 VR S (VU 1 8 B R 25 LA B A W) 5 [ 247 7 H20213286;
A 2 mL: 1 mg) BN, 1 mg/ik, 3 k/d; TN U ARE NS 55 77 (9 [F Astrazeneca Dunkerque
Production A#], EZ5#Es H20190063), 2 #i/ik, 2 k/d, ESGIT 8 4.

i o A2 2L 76 o R ZH PR Bt b SR 2 Rt RSN 25 (1) RO 2 24 RHIMEZ VA F(MDT) iR /N, i
IPIRR AR A KA Sk, N R AR DGR = 1 BATFRIR A AU AL M E T A RS, B 4 407
R, 2 AIFRRHERHP . 2 ZFBEEIN. 1 ZEFRIM. | OGN, FEEHeR = LKh
R N o X B AT Il R OCTPAL, VP e RS — RSl E IR R 7 %, S S s R AR
T, EHVHE . dE. FENPCARARITRTE B 8 T RGBS ORVEAS T 2. (2) MR N
7% B, BRI KNI Sk TRIERE SR, BURHEZR ST . AP LA FU R AR DL IR LT i
WGRs IR, SROBLE R E FRAN AR AERRN VAR F oK 8=, JFRE R R FIIRE 2 B0, S0t
OIS ST RS &5, ROV RREIRIT MIRIR L. a) ULAITN J7iIlZk: 3Bl iz ),
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B LB R, R TS TR TS, . WP, 2ANEES . FHH TIBULRES g B
B BT EPEsh . BAPAT PRSI, — R 1~2 K, 1K 15~20 min. b) [F&IZRHER
BEJE 3~4 X, BFX 30~90 min, KM 30s 2304k 20~40 s HAZshAIGHE G772, FEE3hAECR
A5JEVF R o) PRI HRIIASMR LR, —R 1~2 4k, 11k 25~30 min. d) FFIRVLIIZRSE S W
BRI, WOERIFIRIZRAS, AT 1K, RRKRREE 10~15 min. ) HARMIELIRYT: FIREEITR
o B R, MEACERAAL TR IRSGHER . BT #0408 R E SRR RS R EAR . ) L
E IR ACE FRIGIT . ) IRER M BRECT - R e 8 3 M i ) S8 I 2200 iR Sk S R 5 P ot
S G FEARL: B IniR I8 3 AUEAE. h) BEFOENIT T, ESHGYT 8 M.

2.5. B

AU FCNCEF L COPD f3 75 187 A IRAS U 5 5 1 ok F 195 AL e O R e DR R 2 3% Jo R, e
Hizghiit /3. FhThReFabn. M 4RNRE R, R B BIHASMAEE NIRILESIE, JEE b
Fro

(1) TRPR PR SEERE DR R A 3% o e BB PR TR AN 790 8 i Ji P PP, ) s DR R 2 378 o o A3 i e
PEAL A S (mMRC) VP4, F PR IR AE S A 0~4 2, 0 BkE, PR INMERR BEERE (6], CAT VW4, 1370k
, PR EE TG R ZE 6], SETTIG IR E) 25 (SGRQ)VESY, TIN5 19 2H S5 355 i 3 32 45155 Vo0 M A 3
o BB RL3 AT, BER. TESh A HETESh R, A3 E, BT TR 7).

(2) BBhif f1: LEHA T TRT A7 8 FEJG 1Y 6 43 Bl b ATEE B5(6MWD). 1E 6 408 Py 54T R iz 1)
PRES, TR B Ol dg ] DSOS R s TARE, Hidsk 6MWD.

(3) Mizhag: WWEMATTRATAT1 8 JA S i Thas. A48 E HE kS A = 4271 VPAPIIIST-A B fiti
DReAar AL £, 43 il 8 9 2H 523 1R 5 — B0 FH VPR (FEV L) A H 5 Tl e 1 B {B(FEV 1 %pred), 8]
R A 2SS R (FVC), RIS H FEVI 5 FVC B EUE(FEVI/FVC).

4) M4 LB HAT- AT 8 &5 <M. REUFA B 28 2 mL (OB ki, 250
JEREATASIN, 38 I A AT ORI S AR 4 R (PaCO2) KPR 43 R (PaO,) K F

(5) TREANEZNEE: La o 40T FIF-70 8 JE J i R IR ATLVE 20 B o SR FH e A0 B R 75 4443k (5.0 M Hz)
1E B E G5 BE P 2SI AL AT VF IR IR LS B BER I, ¥ RORFER T SR B, 2 3l & s 727
F IS 0 g R B, — YR IE 2 JE 3 A I LI 5l e KR e /N Bl 2 T ) B
2.6. GeitFabE

i FH SPSS 20.0 #EAT 4140 My, 1AM R Kolmogorov-Smirnov £56, 13080 RIRH 2 K36 HE4T EE
B A IESOAHEVERER S £ bR (x £5)%n, AR LR MO REA ¢ 4656, [FI4M
ANASTR] S ) 25 LR F BE XS BEAR ¢ 56 AR A IES A AR &, SRAIVI 0% M (Pas-Prs)#an, HHALIH]
FL K H Mann-Whitney U 556, - [R]2H P AN AN [R5 1) A B BCR . Wilcoxon 75 B ARG SS . B P<0.05 A%
S EAG %R .

3. R
3.1. BAZRETFRIESEERERESTT

T-HHT, WA mMRC. CAT A& SGRQ K437 2 7 3R 1E B W EIK-(P > 0.05). &697 )5, M4 L
ARYEIr¥ RIS R 2 T FR(P < 0.05), A i 55 I SRR 5 I R 2 A T RO R ZEL(P < 0.05),
TEWLE 2.

WD 3
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Table 2. Comparison of dyspnea symptoms and quality of life between two groups of patients [M (P25-P75), X ts, point]
< 2. FHBEIEREMEERMEERELLEM (P2s-Prs), Xts, 53]

Il % mMRC ¥4 CAT ¥4y SGRQ 4>
TR FHE TR T T FHfE
Jiti e 50 3(3-3) 2 (1-2)* 2370+3.63 17.18+1.49*% 5838+4.65 40.32+4.19%
f HEZH 50 3(2-3) 2 (2-2)* 22.80+£2.65 19.72+1.34% 5726+491 4476 +4.85%
It -0.904 —4.066 1.415 —8.947 1.170 -4.900
P 0.366 0.000 0.160 0.000 0.245 0.000

v H5RATFETILE, "P<0.05.

3.2. FREEE G LS

TR, MEZIRE IS E BT IREGE R R NEZEEZRP>0.05). £i0I7 A, MAHBEER 6MWT
FAE Y RIS 2 2 SR FH(P < 0.05),  E e i B &2 ) SR 28 i) 5o s B B 3500 T G R ZH (P < 0.05),
E LR 3 Huds .

Table 3. Comparison of exercise endurance between the two groups (x s, m)

3. MEBREEHWALB(x +s, K)

I\ ¥ 6MWT
il L FH FHR
ity 52 45 50 264.14 +28.39 352.52 + 30.68*
XTHEH 50 270.48 +32.41 314.26 +26.62*
t -1.040 6.660
P 0.301 0.000

E: SRATHHTTE, "P<0.05.

3.3. FHBEMINRELLE

YRITHT, Il FEVI/FVC /K FH FEV1%pred /KR Z 7P > 0.05). &¥EI7 G, PAR
FEV1/FVC Fl FEV1%pred $84735 2 I G012 5 LI (P < 0.05), F A il I SR di (3 i 5 2 2 4R
T T AP < 0.05), VEWLZ 4 HdkE .

Table 4. Comparison of pulmonary function between two groups of patients (x £ s, %)

4. MABERINEELLE(X +5, %)

. . FEV1/EVC FEV1%pred
ki i FH FHE FH TR
Jii e 21 50 52.60 +3.91 61.48 +£5.73% 4936 +4.18 56.28 + 6.02*
X 2. 50 52.98 +4.62 56.84 + 5.42% 48.84 +3.73 52.10 + 5.66*
t -0.444 4.162 0.657 3.578
P 0.658 0.000 0.513 0.001

E: SRATHHTTE, "P<0.05.

3.4. BEBEFMSSTHTELR

RITHD, PIULIE PaO2 KT M PaCOL KT LB 22 5(P > 0.05). T8T7 )R, PIALIEH PaO2 KV T iH
(P<0.05), HJii 5 20 & T 0 BREH(P < 0.05); PaCO, 7K F-BEAR(P < 0.05), HLil & 5 4% T- % B2 (P < 0.05),
W5,
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Table 5. Comparison of blood gas analysis between two groups of patients ( x £ s , mmHg)

5 MESBEMSHMELE(X +5, mmHg)

o % _ Pa0O> _ PaCOz
T AT FHiE T A7 FHifE
it e & 20 50 56.94 +3.29 65.32 +2.39" 52.90 £2.27 4522 +1.71*
X HEZH 50 57.90 + 4.02 61.60 +2.66" 52.12+2.58 49.46 + 1.88"
t -1.306 7.366 1.603 -11.825
P 0.195 0.000 0.112 0.000

v H5RATFETILE, "P<0.05.

3.5. FREE B B TRALESIELL

T, P2 AE i SRS AR TR ST (4 R LS 50 MR 2 24 R S LR 2% 22 57 (P> 0.05) 0 22 T Tl »
P L AT LD e A 1 ol PR 3 P 3R A5 56 2 D (P < 0.05), LA i B RN RALIIFR TH i 5 B 2 A8
TR REZH(P < 0.05), TEWZE 6 BT,

Table 6. Comparison of diaphragmatic activity between the two groups under ultrasound (X £ s, cm)

< 6. FHEE BB TIRAUESIELE(X £5, cm)

I % T T IR R VLY B0 TRITIR i LS 20 &
- T e T e
fili fE R 4H 50 2.38 +0.33 2.42 +0.21 5.64+0.73 6.18 £0.47"
XTHEH 50 2.35+0.28 2.37+0.22 5.54+0.70 5.94 +0.54*
t 0.394 1.151 0.758 2.300
P 0.695 0.252 0.450 0.024
E: SFEATHRTE, "P<0.05.
4. 1ig

N COPD B HIGHRIT 2, A SCEI WEMaNL B 8IS S, 1A% 22 Rt BE 2 I ZRBk & 25 W0iR
J7%f COPD SBHMThEE . M HrHabs AEVG IR LIEshfe iisem, 45 E8IR, ZRbEZIISGEA
WIZYNIEYT COPD 34 1T BEA BT 1997 3K

COPD HEMAEREGM, WANKWSHE4eR, FHRMENSIE D - PkE AN B BbT A=
B, dEmIRNE R, WO S IR PR SRR, T R SRR RIS Bl AR SRR VR TR (8], AR
ARG R TR, IRl B &) VE B S e 2 M il B E ISR & L2 90i6 97 COPD iR (UK,
REAT B BB VR R IR, R IR AR R R 183y, BT . BEhilgirb s Eis
BRe APPSR BRI TR, XSSP LI RE . IR IE B E — e EH, 1IE SRR BT
W PR S St T HTRH VI ZRRe ELLT 4 el 1T BG40 T AL, Wl R LN D | AR, ml it —D s
BB AN 7 AR VE 9] Ak, TEASPiMLIZE) 2 5 78 R R A 3 I PR IS SR B AEN LA G UL
LFUERE SR, DIHE— B am 4 B LA R R 10]. BT ARdp 2 i ineh 2 LA Bk, Re sl R E, 1F
NEWLIZ S By SR S, AERRLLT4E LBl o B30, A smig L 2 fL g 11]. Rk, BRUL B & 2)
FEE DU VY: R 5 Je e 22 o il B SE N GR I & 1 R Z 075 7 COPD B8 [ 8UR,  REAR RRR04% W R S5 AR
Hem AR R B /1, MRSt 28 ia 7 B T R

FEV1%. FEVI/FVC KIS 4845 (Pa0, /K F-A1 PaCO, /K F)#1h COPD 5 15 /™ B A2 & A BBU R R 12].
AW FEER TR, VL B S RNV e a2 Mt e VIR & 2407697 COPD B3 AR,
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AMEREA B RY HATThRE, IERECE B WML AR bR . £ 2T NSt , Bk EE PR, e
SRIFIR UL 77, FERACRPIRIE, AT RCE N AR AR AR 1310 BRAh, WPIRI SR i B O e A
EVRIEA I LN ORI 18], S A [ A WP LR 57, TR AR PR I SRt A it oK is ot A MR EEATLAE
IR ULETA S, TR BRI IDBER H (0], B, I BN PSS TR E 52 07 20 &
FHATERAT, EE R NGRS AR AN, XMERIGTRCR . LA Th e
AR X[14]. B, ERIIRIL B EH B0 MVF RER T S e 22 i e = I 2RIk & H L 2547R 77 COPD &
HHIBOR, AREA R ST BE » B BESGEN UL THRAR, B 25WR )72 BN &I VR T 5 %
ZREFIR, HRL B B 5 B PP BE B Bk 2 i fili B S ZRIK & R 25677 COPD [ KRR,
HZ i R VIR G MW7 COPD, REA AU FL PR R MERS O, P 2 fe m HL i TR . ZE0S
JREE IEBI A7, IR M RE R, iR R . (AW FAAAE A R4, WU A, £
ol il e 2N 2R3k 45 H L2506 7 COPD (KT R, A Ar H R SEABE VI I 18], LSz 397 2%

E&WE

WHZEM. ERHABIRITE, TH%S: 202352;
T H 4R il A 18 4 [ 28 i 073 vh 1 182 FH IR 45 5 SR UV LR B K2 B L B B A T3 RGFAT
WHM TN A
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