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Effects of lung rehabilitation based on Spiro-tiger training apparatus on respiratory mechanics

and airway remodeling in stable COPD patients

DING Jie', XIANG Wenhai', WANG Qixing?, GONG Xiuling', YANG Yang', WANG Guili', XIAO Wei'
1. Department of Rehabilitation Medicine, Nanxiang Branch of Shanghai Ruijin Hospital, Shanghai 201802, China; 2. Intensive Care
Unit, Tenth People's Hospital of Tongji University, Shanghai 200072, China

Abstract: Objective To explore the effects of lung rehabilitation using Spiro-tiger training apparatus on the respiratory
mechanics and airway remodeling in patients with chronic obstructive pulmonary disease (COPD) in stable stage. Methods
Ninety-three stable COPD patients admitted to Nanxiang Branch of Shanghai Ruijin Hospital were randomly divided into
control group (46 cases) and observation group (47 cases). Control group was treated with the training for pursed lips
breathing and abdominal breathing, and observation group was trained with Spiro-tiger training apparatus in addition to the
treatment given to control group. Both groups were intervened continuously for 9 weeks. The two groups were compared in
terms of respiratory mechanics (respiratory frequency, tidal volume, minute ventilation, and peak respiratory pressure),
airway remodeling [matrix metalloproteinase-9 (MMP-9), vascular endothelial growth factor (VEGF), and transforming
growth factor-B1 (TGF-B1)], and lung function [forced vital capacity (FVC), forced expiratory volume in the first second
(FEV1), and FEV1/FVC], blood gas analysis indexes [arterial partial pressure of oxygen (Pa0,), arterial partial pressure of
carbon dioxide (PaCO,)], 6-minute walking distance (6MWD) and health status [Borg scale and St. George's respiratory
questionnaire (SGRQ)]. The patients were followed up for 6 months, and the incidence of acute exacerbation of COPD was

recorded. Results After 9 weeks of intervention, compared with control group, observation group had lower peak respiratory
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frequency and respiratory pressure, and higher tidal volume (P<0.05). There was no significant difference in minute
ventilation between two groups (P>0.05). The levels of MMP-9, VEGF, TGF-$1 and PaCO, were lower, and FVC, FEV1,
FEVI/FVC and PaO, were higher in observation group than in control group (P<0.05). Observation group had longer

6MWD, and lower Borg score and SGRQ score as compared with control group (P<0.05). After 6-month follow-up, the

incidence of COPD acute exacerbation in observation group was lower than that in control group (4.26% vs 19.57%, P<0.05).

Conclusion Lung rehabilitation using Spiro-tiger training apparatus can effectively improve respiratory mechanics, lung

function, blood gas analysis indexes and health status in stable COPD patients, alleviate airway remodeling, and avoid acute

exacerbation of COPD.

Keywords: chronic obstructive pulmonary disease; Spiro-tiger training apparatus; respiratory mechanics; airway remodeling
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Table 1 Comparison of general information between two groups

15 WL (n=47) X4 (n=46) oxX*{H P
PEII(J/4) 26/21 27/19 0.108  0.742
ER B 68.53+5.81  69.11%6.03  0.472  0.638
TR/ 6.17+2.09 6.52+2.16 0.794  0.429
FIHAEL (%) ]

W 6(12.77) 7(15.22) 0.116  0.733

o IfiL 19(40.43) 16(34.78) 0315  0.574
WA [ (%) ] 0.104  0.747

A 22(46.81) 20(43.48)

x 25(53.19) 26(56.52)
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Table 2 Comparison of respiratory mechanics between two groups (Mean+SD)

i 182 45 2% /YK » min! A /mL 455318 < /L - min'! W12 38 1 7 /emH,O
i I 9 JH R TH9 T 9 JH R i) i 9
MLLLL (n=47) 18.85£1.64 14.91+£2.28*  402.53+39.62 543.57+51.79°  7.59+1.01  8.11£1.53  27.06+1.89 23.17+1.62°
WAL (n=46)  19.02+1.71 16.22+1.97*  408.35+42.57  502.46+42.58" 777£1.08  8.17+1.32  27.11£1.75 24.85+1.78"
i 0.492 2.946 0.682 4177 0.817 0.186 0.118 4762
PAH 0.624 0.004 0.497 0.000 0.416 0.853 0.906 0.000

S S YL HRT ELEE, P<0.05
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B (P>0.05); Tl 9 J , M4 MMP-9 . VEGF . TGF-B1
AP, BV TR (P<0.05) . 43,
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Table 3 Comparison of airway remodeling related indexes between two groups (Mean+SD)

A MMP-9/pg-L-! VEGF/mmol-L"! TGF-B1/ng-L"!
A
R 199 A T 199 R THi9JA

WELL (n=47)  721.53+214.59  421.86+183.62°

XHHRZH (n=46)  728.36£226.37  566.39+201.47°
HH 0.149 3.617
PIE 0.882 0.000

81.32+9.51 42.18+5.23°

609.14+42.67  468.52+39.61°

80.76+8.96 49.78+5.72° 613.28446.95  516.41+43.68°
0.292 6.690 0.445 5.542
0.771 0.000 0.657 0.000

b J R 5 R IAT R, P<0.05
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Table 4 Comparison of lung function between two groups (Mean+SD)

i FVC/L FEVI1/L FEV1/FVC/%

o THR FHi9 R THH FH9 R THHG FH9
WEEL (n=47)  2.07+0.43  3.02+0.49° 1424029  2.49+0.58¢ 70.06+13.07  82.48+12.72¢
XPHRZH (n=46)  2.11£0.46 2.68+0.51¢ 1.45+0.32 2.04+0.55¢ 70.39£15.31  75.59+14.63¢
i 0.433 3.279 0.461 3.838 0.113 2.425
PfH 0.659 0.002 0.646 0.000 0.910 0.017

PR R T AT LR, P<0.05
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(P<0.05), W.#S5.

5 AEEEMSIEAREER (v£5, mmHg)
Table 5 Comparison of blood gas analysis indexes between two

groups (Mean+SD, mmHg)

PaO,
THiET A
62.94+7.81 74.64+8.12¢

Paco,
THE T
67.3249.57 44.57+7.69¢

il

WZEL (n=47)
Xf HEZH (n=46)
i
PE

63.24+7.24 69.39+7.85¢  66.83+8.72 49.78+8.04¢

0.194 3.167 0.260 3.193

0.847 0.002 0.796 0.002

45 A4 T AT LL#R, P<0.05
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2.6 WA COPD 2 EMELZ ERMR

BT 64~ H , WEL2H 47 5 i 35 vh & A= COPD &bk
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RIS

o W i — A~ S R AT 8, R AR 28 2 e 4 il 52
PIC I B R0 IR T AL o T AP DR X 8 R SR B
GG 6 5 RN JUL , B T e S e i L B e 2 4 o)
FRITATEL, TA O I I 2 phy = P UL B O R L el
ZuM b RLE S . 7E COPD g sE W & v,

=6 MABERBRTEER (2s)

Table 6 Comparison of health status between two groups (Mean+SD)

- 6 min A1 TiE E/m Borg 73 H 50157 SGRQ PES3 /453
T 19 A R T 9 I + 352 9 J#
MELL (n=47) 276.57+47.85 461.30£38.25°  6.02+1.45 2.17+0.67°  58.91+4.65 21.64+3.57
K HRZH (n=46) 281.13+49.52 419.72+42.76¢ 5.89+£1.52  2.85+0.70°  59.33+3.84 25.46+4.03¢
2i:H 0.451 4.945 0.421 4777 0.465 4.841
P 0.653 0.000 0.675 0.000 0.643 0.000

37N 5 R 4L T AT b, P<0.05

MR R XS — A A Ay i WL B e R R SR 12
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