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The Effect of Pulmonary Rehabilitation in Patients with Chronic Lung Disease

Kang Hyeon Choe, Young Joo Park ,Won Kyung Cho, Chae Man Lim
Sang Do Lee, Youn suck Koh, Woo Sung Kim, Dong Soon Kim, Won Dong Kim

Department of Internal Medicine, Asan Medical Center, College of Medicine, University of Ulsan

Background : It is known that pulmonary rehabilitation improves dyspnea and exercise
tolerance in patient with chronic lung disease, although it does not improve pulmonary function.
But there is a controversy whether this improvement after pulmonary rehabilitation is due to
increased aerobic exercise capacity. We performed this study to evaluate the effect of pulmonary
rehabilitation for 6 weeks on the pulmonary function, gas exchange, exercise tolerance and
aerobic exercise capacity in patients with chronic lung disease.

Methods : Pulmonary rehabilitations including education, muscle strengthening exercise and
symptom-limited aerobic exercise for six weeks, were performed in fourteen patients with chronic
lung disease (COPD 11, bronchiectasis 1, IPF 1, sarcoidosis 1 ; mean age 5714 years ; male 12,
female 2). Pre- and post-rehabilitation pulmonary function and exercise capacity were compared.

Results :

1) Before the rehabilitation, FVC, FEV, and FEF»s.isq of the patients were 71.5+6.4%, 40.6*
34% and 19.3+3.8% of predicted value respectively. TLC, FRC and RV were 130.3+9.3%, 157.3
+132% and 211.1£23.9% predicted respectively. Diffusing capacity and MVV were 59.1£1.1%
and 48.616.2%. These pulmonary functions did not change after pulmonary rehabilitation.

2) In the incremental exercise test using bicycle ergometer, maximum work rate (57.714.9
watts vs. 64.8+6.0 watts, P=0.036), maximum oxygen consumption (0.81+0.07 L/min vs. 0.96
10.08 L/min, P=0.004) and anaerobic threshold (0.60+0.06 L/min vs. 0.76+0.06 L/min,
P=0.009) were significantly increased after pulmonary rehabilitation. There was no improvement
in gas exchange after rehabilitation.
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3) Exercise endurances of upper (4.5%0.7 joule vs. 148+2.4 joule, P<0.001) and lower
extremity (25.4+5.7 joule vs. 42.67.7 joule, P<0.001), and 6 minute walking distance (392*
35 meter vs. 459133 meter, P<0.001) were significantly increased after rehabilitation.
Maximum inspiratory pressure was also increased after rehabilitation (68.5£5.4 cmHO vs. 80.4

+6.4 cmH,0, P<0.001).

Conclusion : The pulmonary rehabilitation for 6 weeks can improve exercise performance in

patients with chronic lung disease.

Key Words : pulmonary rehabilitation, chronic lung disease

M B

S A AEE AL Vs w3 7]
F ANE EROZ e AFTOE ol &
AEL 3] 3EFEEH, 53 &5 IFIES
28 ol A TNt 2HH &5
312 gAY, 1 dY FFIHo| IFHA I
Fogo] f AdiAle odedol fFEdnk TFA
A5E HAHAEHEAE AN HIlsE
AN BAR ZEEETY SAH &
=385 (exercise tolerance)> FAAF|E AFoF
gelA od™?, A AL o2 vy
HAG FAAME vEd EHE Hole JeE
BiE v Yo 2y oY@ EHEE B
o] fAtA2-55(aerobic exercise capacity) )
27} BEARE =39 o] Hu Y
by B ARES Y HAE FAM ZF
A 77t W75 EFEgel vAE dF&FE
dotr wat B ATFE AlA3ch

wo

ek

et o U

Lo
kg el e ¢4 HdE dA7 HE

A3tz A ZFTHo| A3, TEAEY A
7} Qdojof dkH, F 3 3 o] Ede] W4 7k
T FAE dACE FFAEAEE AP
A7 e F 14 32 74 HAF EAER
0|59 FHF AL 57TaMo|Rn EA 12 3,
Az} 2 Polglew, V1A AFS HHHEHA
3 ax 11 9, N1EAgEF 84 52 W64
#3155 &4, 0S5 &4 44 1 ¥4 o3l
o},

At gx1e] 714 FVC, FEVI 9 FEFssose+
Z}z} o &X2) 71.5+6.4%, 40.6+34% L 193=*
3.8% ©|3L, FHLHTILO), 7154771 8BERO)
2 A7|ZRV)S ZHz} 130.319.3%, 157.31£132%
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vohuntary ventilation), # t}]&7]¢Hmaximum inspira-
tory pressure)e EHARTL, AAALELZAA
(bicycle ergometer, SensorMedics 2900, USA)E
olgd TRA LEVS AANE ANsgen,
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ofg @HM=E o]8% IHEE-F(muscle
strengthening exercise)o] I oH, GaLF
(treadmill walking, MedTrack R60, Quinton, USA),
A A &F(stationary bicycle riding, Ergomedic
818E, Monark, Sweden) ¥ 41X 258 =3A
(arm ergometer, Rehab Trainer 881E, Monark,
Sweden)E ©] 8% AEFTS AT AR w7t
A &L FEF FAUTh wATH AIA &
TS THEAEAR Aol AANF FH3HHA
A dojd HUEFEY 0% FEANM FH A
Aol $FE 158 JE A4 5 Yod £F
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(Table 1, Table 2).

2. O 2855t Al

ARAALFHSHAE o] &8 A 553
ArMY Al %8 (maximum work rate)}d X B
A 577149 wattso]A X FE F 64.816.0 wattsE.
(P=0.036), H o) F2AHFHF( VOmax )2 A7 3

Table 1. Changes in Pulmonary Functions After Rehabilitation(1)

Pre-rehabilitation Post-rehabilitation P value
FVC(% pred.) 71.5+6.4 69.4+59 NS
FEV1(% pred.) 40.6+34 38.0*3.1 NS
FEFs.75%(% pred.) 19.31+3.8 184+45 NS
DLco(% pred.) 59.1%1.1 574+1.1 NS
NS ! not significant (mean + SE)
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Table 2. Changes in Pulmonary Functions After Rehabilitation(2)

Pre-rehabilitation Post-rehabilitation P value
TLC(% pred.) 130.3+9.3 112.8+8.3 NS
FRC(% pred.) 157.3+13.2 131.1£10.0 NS
RV(% pred.) 211.1+239 159.2+11.0 NS
CV(Liter) 1.11+0.19 0.81+0.30 NS
MVV(L/min) 48.616.2 46.6 +6.00 NS

TLC : total lung capacity, FRC : functional residual capacity

RV : residual volume, CV : closing volume, MVV : maximum voluntary ventilation

Table 3. Changes in Parameters of Incremental Exercise Test After Rehabilitation(1)

Pre-rehabilitation Post-rehabilitation P value
WRmax(wats) 57.7+49 648160 0.036
V Oymax(L/min) 0.81+0.77 - 0.96+0.08 0.004
AT(1/min) 0.6010.66 0.76 £0.06 0.009
O,pulse(ml/beat) 6.51+0.60 8.18+0.67 <0.001
WRmax : maximum work rate, VO;max : maximum oxygen consumption

AT : anaerobic threshold

Tahle 4. Changes in Parameters of Incremental Exercise Test After Rehabilitation(2)

Pre-rehabilitation Post-rehabilitation P value
HRmax(beats/min) 1282+7.8 1295+7.9 NS
V gmax(L/min) 364134 372+36 NS
pH 7.360.02 7.35+0.01 NS
PaCO,(mmHg) 424+29 400+2.8 NS
PaO;(mmHg) 709+6.0 764151 NS
Lactate(mg/dl) 65.2+5.7 63.21+6.3 NS

HRmax : maximum heart rate, Vemax : maximum minute ventilation

0.8110.07 Lyminoj|A XE 3 0.96+0.08 L/minZ
(P=0.004), H-AlA < X](anaerobic threshold)= 2=
0.60+0.06 Ljminold A& F 0.7610.06
L/minZ (P-0009), Atx(oxygen pulse)e X2
6.5110.60 mljbeato| X X5 F 8.18£0.67 ml/beat
2 fe15h Z7}ehseTable 3).
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A 51719 M XNB F T96HINZEP<
0.001), ol Al33F UL X8 A 254157 Joule
i X8 F 42.6+7.7 JouleZ(P<0.001) &
3tA Frhe R, AR S ATHHAA] B3

& oldE A7IE, oAl AMY, F 4, A
ofsto] oigh oy, Ak X8 U AEHA 3
A¥F U w8 & B ozl AR
H7s G Hd 55 F95 9

Table 5. Changes in Exercise Endurace After Rehabilitation

Pre-rehabilitation Post-rehabilitation P value
Lower extremity
duration(sec) 517194 7961+122 <0.001
work(Kjoule) 254+57 42.6*+7.67 <0.001
Upper extremity
work(Kjoule) 4510.7 148+28 <0.001

Table 6. Changes in 6 Minute Walking Distance and Maximum Inspiratory Pressure After Rehabilitation

Pre-rehabilitation Post-rehabilitation P value
6 minute walking(m) 392+35 459+33 <0.001
Pimax(cmH,0) 68.5+5.4 804164 <0.001

Pimax : maximum inspiratory pressure

A2 45107 Jouled]d X8 F 14.8+2.8 Joule
2 Z7}ekgtHTables). 6% RaAIdE=xz A
392+35 meterolA X F & 459+33 meter2(P<
0.001) =718l 3, HYE/YE X2 A 685+
54 cmH0014 X8 ¥ 804164 cmH,0Z(P<
0.001) 5913 5718 K. THTable -
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Wel wEZE=eote] F9 A7|E F7MI7IL,
=59 Astas, 2 EAEE 7, 254 29=

A AR Y 2 KANTE AL SN,
2849 {24t AHaerobic metabolism) S 3}
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7}3}-2-5(muscle strengthening exercise) ¥ 72A7}2
(floor walking), $X9-F(treadmill walking), 2+
A A $F(stationary bicycle riding) 2 AMx] &%
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=3kl 13]0] 30 Rol4, dFU 33, F 6
F AWERL, & AEE 5 A7V 4
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H7lss ZFAANAE  E3h %5385
(exercise tolerance)S FTHA|F|= Aoz <A
Atk 1Y olgd EFIHEEol Tk A
o] HALALE S-H(aerobic exercise capacity)©]
7137 |EQAA = =] gloH, ofF )
AAE TFAERE i Bivt Yk

UMY 142 Y HAE SRS
A% 11 3, F%FF 1 4, 71#AGgZF 1 3,
S AARES 1 W HE A% 57 = 44,
@212 %, A& 2 %) & dAdeE 6 F9 %
FANEAES AAEe N5 AF #Hrey &
5859 ¥sE #FGtH

g1 :

) o #4449 FFAEAE A B4 YA
HEHEVO), 127 =HYZ7|HFEV) 2 =9
A 37F7 715F5HEFEPsass)S 4 S Y
71.5+6.4%, 40.6+3.4% 2 193+38%%ow, &
HEHTLO), 715HA7EHERC) 9 7%
RV Zz} 130319.3%, 157.3+£132% 2 211.1
$23.9%0]30 1L, &ibs(diffusing capacity) 2 Hf
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AF 2 s ik

2) AAAEF 5 Albicycle ergometer) S ©]
&5 R} A HY 5 %H(maximum
work rate)2 X E 7 577149 watts oA XEZ
64.816.0 wattsZ(P=0.036), HYALAHZH VO,
max )& 0.811+0.07 L/mino]A 0.96+0.08 LiminZ
(P=0.004), F-AtA < x](anaerobic threshold)= 0.60
+0.06 Ljymin ¢JA 0.76+0.06 LjminZ(P=0.009) 3
FAEAEF KA F7HEITE ThAmEe
IEAEXE A Wzt ARk

3) ATHAIE (endurance test)d &FYU(work)
o] ARE= 45%07 joule o)A 14.8+2.4 jouleZ

P <0.001), 3}A &= 254%57 joule oA 42.6*7.7
jouleZ (P<0001) 25 AMEAE F FAsH4 5
7Vttt 68 BaAEE 392135 vlE|o)A 459
330 EEP<0001) X8 F AZHUL, HY
E71¢E 685154 cmH 0004 804164 cmH0
2 Z7}31% thP <0.001).

HE 9 HAE AN 657 TFA
AEE H7)% 2 /AR EE TAANIAE B
A 535 RS(exercise tolerance) S T A A
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