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Application of horizontal power bicycle training in respiratory rehabilitation of inpatients with extremely severe
acute exacerbation of chronic obstructive pulmonary disease. WEI Wei, FU Yu-hua, TU Chun—lin. Department of
Respiratory and Critical Care Medicine, Jiading District Central Hospital Affiliated to Shanghai University of Medicine &
Health Sciences, Shanghai 201800, CHINA

[Abstract] Objective To investigate the application value of horizontal power bicycle training in respiratory
rehabilitation of inpatients with extremely severe acute exacerbation of chronic obstructive pulmonary disease (AECO-
PD). Methods Eighty patients with extremely severe AECOPD hospitalized in Jiading District Central Hospital Affili-
ated to Shanghai University of Medicine & Health Sciences in compliance with the inclusion and exclusion criteria from
August 2019 to July 2021 were selected as the research objects. They were randomly divided into a control group and a
study group by random number table method, with 40 patients in each group. From the third day of hospitalization, the
patients in the control group were treated with conventional drugs and respiratory rehabilitation training, and the patients
in the study group were given horizontal power bicycle training on the basis of the control group, once a day, for 25 min-
utes, until discharge. The rehabilitation time, quadriceps muscle strength, 1 min sit-to-stand test (1-min STST), modified
British Medical Research Council (mMRC) dyspnea questionnaire, and self-assessment test (CAT) score of patients with
chronic obstructive pulmonary disease were compared between the two groups on the third day of admission and the day
of discharge. Results The rehabilitation time in the study group and the control group were (11.09+2.67) days and
(10.70+2.81) days, respectively, and the difference was not statistically significant (P>0.05). At discharge, the quadri-
ceps muscle strength in the study group was (267.77+£68.92) N, which was significantly higher than (204.69+68.84) N
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in the control group, and the number of 1-minSTST in the study group was (23.14+3.68) times, significantly higher
than (18.08+2.55) times in the control group (P<0.05). At discharge, the mMRC score in the study group was (3.05+
0.38) points, which was significantly lower than (3.42+0.50) points in the control group (P<0.05), while the CAT score
showed no significant difference between the study group and the control group: (13.14+4.03) points vs (15.00+3.24) points
(P>0.05). At discharge, the 1-minSTST and CAT scores in the control group were (18.08+2.55) times and (15.00+
3.24) points, which were significantly lower than (19.79+1.71) times and (22.46+3.97) points on the third day of admis-
sion, while the quadriceps muscle strength and mMRC score were (204.69+68.84) N and (3.42+0.50) points, which
showed no significant difference with (213.60+71.85) N and (3.58+0.50) points on the third day of admission (P>0.05).
At discharge, the quadriceps muscle strength and 1-minSTST in the study group were (267.77+£68.92) N and (23.14+
3.68) times, which were significantly higher than (224.09+83.38) N and (18.67+3.41) times on the third day of admis-
sion (P<0.05), while the score of mMRC and CAT were (3.05+0.38) points and (13.14+4.03) points, which were signifi-
cantly lower than (3.57+0.51) points and (21.52+4.18) points on the third day of admission (P<0.05). Conclusion The
horizontal power bicycle training for patients with extremely severe AECOPD during hospitalization can increase the

quadriceps muscle strength and improve the mMRC score, thus improve the lower limb mobility and quality of life of pa-

tients, which is worthy of clinical promotion.

[Key words] Acute exacerbation of chronic obstructive pulmonary disease; Horizontal power bicycle; Quadri-

ceps muscle strength; One minute sit-to-stand test; mMRC score; CAT score; Respiratory rehabilitation
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VBD 4 , %ﬁ%‘ﬁ@,ﬁ . Zlﬂ]}%%}iﬁ EI*EUJJ%ZEXWF&ET}Z“ FVC (L) 1.54+0.58 1.49+0.67 0.22 0.78
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Note: BMI: body mass index; PaO,: arterial partial pressure of oxygen

PaCO.: arterial partial pressure of carbon dioxide; FEV,: forced

expiratory volume in 1 second; FVC: forced vital capacity; FEV,/Pre%:

Forced expiratory volume in 1 second % of predicted value; mMRC

score: modified British medical research council dyspnea Score; CAT

score: chronic obstructive pulmonary disease self-assessment test score;

CRP: C-reactive protein, WBC: white blood cells.] mmHg=0.133 kPa.
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Table 2 Comparison of quadriceps muscle strength and 1-minSTST

between the two groups (x=s)

S 7 ' JEe Sk LTI (N) 1-minSTST (K)

ABES3 R HBERT ABESE3 R HBERT
XHIEZH 40 213.60+71.85 204.69+68.84° 19.79+1.71 18.08+2.55°
WIFR2H 40 224.09+83.38 267.77+68.92° 18.67+3.41 23.14+3.68°
fE -0.32 -2.19 1.42 -5.42
P1H 0.75 0.04 0.16 0.01

TE ARG ABEES 3 R I, "P>0.05; SAL RS 3 K L4, P<0.05,

Note: Compared with that on the third day of hospitalization in the same
group, "P>0.05. Compared with that on the third day of hospitalization
in the same group, " P<0.05.
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Table 3 Comparison of mMRC score and CAT score between the

two groups (x=s)

2H 5] % mMRC FE43(43) CATTE4M(43)
ABESFI3 R HBERT ABES3 R HBERT

TR 40 3.58+0.50  3.42+0.50° 22.46+3.97 15.00+3.24°

o4l 40 3.57+0.51  3.05£0.38° 21.52+4.18  13.14£4.03°

8 0.08 2.73 0.77 1.71

P 0.94 0.009 0.45 0.09

H ARG AR 3 R EEE, "P>0.05; SARH AR 3 K HAL,"P<0.05,

Note: Compared with that on the third day of hospitalization in the same
group, ‘P>0.05. Compared with that on the third day of hospitalization
in the same group, °P<0.05.

3 itig

18 4 BH ZE 14 il 95 (chronic obstructive pulmonary
disease, COPD) & B I A EHRAR VB BIsifs 4
JEE PARAE FAC 2R B AR B o B #E L) e R fis
R HEE YA IHAEZ — , FE LRSS B 4% L e
Ko T SOV W R 32 Sl kRS, AR RS
S B, SRR AN B0 A7 BR B O B R, DA
S AR UEA T TR R A2 1 2 UL S Al ke = N 3 UL
FEREAR , Tk = 42 2h X AH B Rk ALt — 2 2545 iz 3k
TR TR TE BOB IR . A I R KRN R
A e F A e a Sk LU -3 R B 8%, H B ) 90 d
AT A IR B B A 7K A8 Fpoo) BRZH AR m ik
POk UL A8 fet 2 TR, 2 FREF LRI E
S EEH TR R AT RE ()RR R QWP 5T AR
B AN . B DA R R e 2 R A TR & T, 4T
BSEVEFEER . H AT, 4T AECOPD 3: e (2 3 HEA T
R Wiz il = R ARSI ARG — T A
W53 foff Y b2y 288 22 %o A 7 B 1) AECOPD 3 B £ %
AT B )N 25, iR 52 B2, DA Borg P53 s 815 I
BBty . WFAR A SRR« T 5% 4 A i A Y
SV 238 . e sk LR R i R B ILEE,
JIRME I, fe Y R EFE WAL SR, GEA R
IRNSL T = Ye R hiniig

TE IR RS2 B2 v, PEA COPD 8 3% 12 3 1 i 77 1
HiRZ . HH 6 min 17156 (6 minute walking test,
6MWT) L E5 R Tz, (A48 5 32 AR 85 | 523 5 1
2 W VUL ALLTT 32 s (exercise induced desat-
uration, EID) 5518 22 [H & 52 ™, % #3511 AE-
COPD B H 1M 5 , 56/ OMWT MEE R K. S AL,
1-minSTST iz 8l &/ I i A f & 4. IFH
1-minSTST 5 6MWT ., i U sk LI 7 52 J 2 1E AH ¢
PE AR 6MWT HI T PEA A% 51 B AECOPD £ B /&
His Bt 1 . AN, e B ST 4 R A
1-minSTST WAL LL A BESE 3 K B S 35 0, HL3E hnAse
RH BB 2. R R S ZE R A 7 B 4231
Yi0] AR = B R AECOPD 13 e FR & 832 Bt 17 5 i
HH BT B FR Y 1-minSTST IR B ABESE 3 K F

K, UEHX OIS AR A TR A T Bl b 22
AECOPD f& ¥ Az 1 BUREE A 5 38 YA 22 7%
1A I W [A] 4 (St George's Respiratory Questionnaire,

SGRQ) . Pl L e [ =~/ 5t 2% 51 22 (mMRC) I P X

[i) 25 A8 A L ZE P it 2 A A FR AL I (CAT) I

7y 5 SGRQ Py HLEL T , 5 I IE A R GEARXS ]

B SRR, DAt REL ZE I A (1 BEL ) A Bk 111X

(global initiative for chronic obstructive lung disease,

GOLD)Ffeti. Xt T PETEH COPD & HIAEIR™

R N AT B B 22 e [ A 2 A

e UL P F 02250 o3 A SCRRIGE A P

FAEZE S . AUPFREE R s B AR B i

mMRC ¥ 535 Xf B AH FCA B | 1T CAT 343 ok

o M TG RO R R A — By S A

J& : CAT PF73 N2 4 8Ok 2355 VAl L 9 75 5 40 1 5 T

mMRC 373 858 AP A T 3l 5 BRI ™ AR,

X B H I REEOR B . X A R AL

HI PG Sk LWL B2 1-minSTST B3I ka1 e 2 AL A AH

FFo BT EL, WA TR B 8 25 PPN A PE I R G0 )

HJ¥ AECOPDEBE B H PG . I TEADIE

I M BEE, WFFE R ) mMRC 53 . CAT 373

BB 3 RIA 35 00 X B4 A8 3% 9 mMRC

WAL . UERAIZIIZR 574 AT LA SE G A A o

AECOPD {EB¢ 1) mMRC ¥45, $2 5 A 76 i

2 B RTA, LARN I A 40 5 AECOPD {1 B

S AT IS I 2, mT g A TR Sk UNL S, ek

mMRC P73, IS I B R s shBE Ty, S A

W . (Hl TAN AR D e ; H

A HBEIE 90 d 1 4E N AR BE A8 FE T3 10 % BT,

S RA —ERRYE . RE0E B SE TR

YRS 5 58, I BE VAR BRIl 2 AECOPD

SBH R L P ERCIIRCR .

S L Hk

[1] Halpin DMG, Criner GJ, Papi A, et al. Global initiative for the diag-
nosis, management, and prevention of chronic obstructive lung dis-
ease. The 2020 GOLD Science Committee Report on COVID-19
and Chronic Obstructive Pulmonary Disease [J]. Am J Respir Crit
Care Med, 2021, 203(1): 24-36.

[2] Chronic Obstructive Pulmonary Disease Group of Chinese Thoracic
Society, Chronic Obstructive Pulmonary Disease Committee of Chi-
nese Association of Chest Physician. Guidelines for the diagnosis
and management of chronic obstructive pulmonary disease (revised
version 2021) [J]. Chin J Tuberc Respir Dis, 2021, 44(3): 170-205.
FRAR R 2 2 WP 7 o3 2 8V BE FE A I = 4, F [ = Uil 250
W B Ui 43218 P BE FEVE g TAF 2 5 2x. 18 MR ZEVE s i21h

BmI(2021 FETTRR)[]. FRAELSFINFIR A4, 2021, 44(3): 170-205.

[3] Wedzicha JA Ers Co-Chair, Miravitlles M, Hurst JR, et al. Manage-
ment of COPD exacerbations: a European Respiratory Society/Ameri-
can Thoracic Society guideline [J]. Eur Respir J, 2017, 49(3): 1600791.

[4] Liao LY, Chen KM, Chung WS, et al. Efficacy of a respiratory reha-

bilitation exercise training package in hospitalized elderly patients

with acute exacerbation of COPD: a randomized control trial [J]. Int

- 513 -



EEEF2023E2HEMEFEIH

d0i:10.3969/j.i1ssn.1003-6350.2023.04.012

Wiltse N\ IF B ME S IRETENE TG BEEERE
BT BT R EERSBRENT IR R R
5%, FEn
RERGEEAEREH, RS H% 710000

({#ZE] BHA D5 Wiltse AR SFUMES AETHR N BUE G A ARG B REAYT 51 BOEHEWSTR 2Ly 78 S &
Pk, FiE BEEL20194F 3 A % 202045 12 J7 AR BG4 S BN B BEISA 14 80 151 505 B I HE e s 2L e 35 iE A It
7%, IR PEREMLEER L 2 I WA A A Xt BRZ 45 40 6], P2 R 34934 T B IR BR B B AEIARYT W BR AR A E Ho A B P Al
MES ARET R 9 132 , BIFST 412K FH Wiltse A % PRI =5 MR AT 18 P 1815 , Eb 4 i 20 8 35 I Bt 1) L AR st ] R S5 51|
T AR I A O TR AT 5 LA AL R AT ARG 7 434 A RER K BEVTE 9 H A B RHA 22 JOA) T4
Oswestry LI REFE 48 0 (ODI) P4y 5 LA Wi & R J5 Frankel 43 2% ¥F & MEBIRI-G2R B Bb-A i R] A9 &ohE &4k
THol. &R WA REARGGI R A0 TR AR B 2050 4 (77.9+11.5) mL . (148.3+17.5) mL
(2.3240.42) h(8.4+2.4) d, B3 B A (D) T4 R4 £9(3.64+0.51) h.(269.4+25.4) mL .(121.4+17.8) mL .(14.3+3.1) d, £ 57
H G L(P<0.05); RHT, P2 B E B JOA RS \ODIPEAF LA 2 R T4t 2478 X (P>0.05); K5 7 d AR 34
A LR R IR BT, P4 2 04 JOA $E43 W] 5 A7 . ODL R4 W] i3 R 6, HLBFGY 4 58 35 119 JOA 4343 31l 7 (15.64+
0.87)43 . (22.73£1.51)4) . (24.38+3.05) 43, B i 75 T4 B 21 £49.(13.01£0.52) 43 . (18.22+1.03) 53 . (22.04+2.61) 4% , K&
ODI 434311 4(19.443.5)% . (11.3£2.4)% . (8.3x1.6) % , B B AR T X AL 19(25.743.7)% . (17.942.8)% . (14.7£2.1)% , %
SEYA GEit2E 3 L(P<0.05); 1R Y7 HT , AU E S BEMI 2 DN RETE R LU 25 57 TR GE 243 L (P>0.05) , AT e AR K
Rl , WP A B B 2D BE I B AL T X IRA , 22 A Gt 24 L (P<0.05); A R & oM () A & 2 A B RS
Ao ) bl 25 SR TEGE 22 78 X (P>0.05) s ISR AL AR B ARG I R AE BB A2 %50 5.0% , W = T X HRA 1Y) 2.5% , (H 22 53 T650
TR X (P>0.05), 45iE  Wiltse AFSERMIMES HRETHE D [ 2 I6A B ARG B R ARIA YT B9 BT 4 T 7 S RAIK

Hainan Med J, Feb. 2023. Vol. 34, No. 4

i

BAEART I AJFE I ARJFEIRE, S B E RS RIS SR , IR RS TR HAAe s  (E A AT
(REEIM] AT BUEAEIE TR Wiltse AR SMUAE S ARETHR N IETE 5 F S B RO T30 4 2k

[(FE#H2S] R681.57  [X#k#riZfE] A

(XE%S)

1003—6350(2023)04—0514—06

Efficacy and safety of unilateral pedicle screw rod internal fixation combined with autologous iliac bone

transplantation through Wiltse approach in the treatment of single segment lumbar spondylolysis. HAN Liang, LI
Qiang—song. Department of Orthopedics, Armed Police Shaanxi Provincial Corps Hospital, Xi‘an 710000, Shaanxi, CHINA
[Abstract] Objective To study the efficacy and safety of unilateral pedicle screw rod internal fixation com-

bined with autologous iliac bone transplantation through Wiltse approach in the treatment of single segment lumbar spon-

AR S5 (1987—), B, AR BEIN, FEHIFET 0 B

TEIRMEE 255N (1982—), 5, IR RN, FEMHF5E 7 17 B F}, E-mail : 289306028@qq.com.

KRR R AR R R TR TRR R RR R R R R R R R KRR RR TR R R R RR KRR

J Chron Obstruct Pulmon Dis, 2015, 10: 1703-1709.

[5] Gosker HR, Langen RC, Simons SO. Role of acute exacerbations in
skeletal muscle impairment in COPD [J]. Expert Rev Respir Med,
2021, 15(1): 103-115.

[6] Almagro P, Castro A. Helping COPD patients change health behavior
in order to improve their quality of life [J]. Int J Chron Obstruct Pul-
mon Dis, 2013, 8: 335-345.

[7] Greening NJ, Williams JE, Hussain SF, et al. An early rehabilitation
intervention to enhance recovery during hospital admission for an ex-
acerbation of chronic respiratory disease: randomised controlled trial
[J]. BMJ, 2014, 349: g4315.

[8] Torres-Sanchez I, Valenza MC, Cabrera-Martos I, et al. Effects of an
exercise intervention in frail older patients with chronic obstructive
pulmonary disease hospitalized due to an exacerbation: a randomized
controlled trial [J]. COPD, 2017; 14(1): 37-42.

[9]1 Qiao X, Hou G, Yin'Y, et al. Research progress of methods for assess-
ing exercise endurance in patients with chronic obstructive pulmo-
nary disease [J]. Chin J Tuberc Respir Dis, 2019, 42(5): 389-392.

- 514 -

KRR

KRR R TR KR R KRR R R R R R KRR TRR R R KRR R R KRR

FraE, BER, FHHE, 4. A8 MR FEPE NP B8 8 Sl 1 PG i
WEFEHERR[T]. FPARAS AR 2L, 2019, 42(5): 389-392.

[10] Reychler G, Boucard E, Peran L, et al. One minute sit-to-stand test is
an alternative to 6MWT to measure functional exercise performance
in COPD patients [J]. Clin Respir J, 2018, 12(3): 1247-1256.

[11] Zhao C. Value and difference of four scoring systems of CAT,
mMRC, CCQ and SGRQ in the evaluation of lung function and quali-
ty of life of patients with COPD [J]. J Clin Pulmon Med, 2018, 23
(11): 2060-2064.

Bl CAT .mMRC,CCQ.SGRQ PUFITF43 2R 4 /£ COPD £ ifi o)
il B A 6 DTV AN PP (845 22 57 (0], IR RL 2% 35, 2018, 23
(11): 2060-2064.

[12] Cheng SL, Lin CH, Wang CC, et al. Comparison between COPD As-
sessment Test (CAT) and modified Medical Research Council
(mMRC) dyspnea scores for evaluation of clinical symptoms, comor-
bidities and medical resources utilization in COPD patients [J]. J For-
mos Med Assoc, 2019, 118(1 Pt 3): 429-435.

(ki H#1:2022-04-22)



