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Effects of Pulmonary Physical Therapy in Patients with Pulmonary
Diseases after Hematopoietic Stem Cell Transplantation
Dong-Hun Lee, PT, MS]*, Jae-Yeong Kim PT, MS'

"The Catholic University of Korea, Seoul St. Mary’s Hospital

: The purpose of this study was to determine the effect of pulmonary physical therapy in patients with
pulmonary disease after hematopoietic stem cell transplantation (HSCT). Methods :
were diagnosed with pulmonary disease after HSCT. We measured forced vital capacity (FVC), forced expiratory volume
in one second (FEV;),FEV,/FVC, residual volume (RV), total lung capacity (TLC), RV/TLC, and diffusion capacity of carbon
monoxide (DLCO). The data were analyzed using one-way repeated analysis of variance with Bonferonni correction
Before pulmonary physical therapy, FVC, FEV),FEV|/FVCandDLCO were significantly lower than
pre-HSCT measurements, and RV and RV/TLC were significantly higher. After pulmonary physical therapy, FVC, FEV,, and
DLCO were significantly higher than before pulmonary physical therapy. Conclusion : This study demonstrated that the
pulmonary physical therapy was effective in patients with pulmonary disease post-HSCT.
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The subjects were 25 patients who
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Transplantation, 2016).

TELGIA|E0|ALE TIEo Lt Bl Tt o]A o' | S
< OF 40~60%0f|A] = H(Walter -5, 2010), B] A Aol
T8 Qloleial stitHMarras 5, 2002). ¥ S 7=
gk opue} 7 AE ESF WS 4= 9low, ke HE (Forced
Vital Capacity; FVC), 1x27F gl <= 8% (Forced
Expiratory Volume in one second; FEV1), A#-&=f(Total
lung capacity; TLC) T YAHSIERA-9] ShAkg=R Diffusion
capacity of carbon monoxide; DLCO) 45 x3ls}o] o]4]
< | 715 A4k o] Qlrkal It Chien -5, 2003; Jain
5 2014). AHS ARl tHEAR] 3] v AT R
|4 7)HR| ¥ ZZ(Bronchiolitis obliterans syndrome), £
F7123} #)2EH(Cryptogenic organizing pneumonia), “1&]il
¥ W w2 = (Pulmonary veno-occlusive disease)5©0| UTH
(cherEolstal, 2018). ofel u] 7k L ol4] 4 Wy
Hagka Aol qlokal HaEal §lovKBadier 5, 1993;

Clark 5 1987), tlEe 28w o4 Fo] gimalel FHZal
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o

A H <52 3H Graft-versus-host disease, GVHD)]| 7]l
THal sFitHJagasia 5, 2015). o|&2hE: oA A|:27} <5
olEA R QA4S HHkEo R HHek et IMHAE
EPHttal Sl tHChellapandian 5, 2015).

| 5 FollAl HApA7 A HSTTS T2 A7 HAE
Psko] sl ATel S48 Holw, SuylsilRe 7
| o2 Asysasie] B Belck SH9 GVHDIH}
o] 53] A% #Hu|Z(scleroderma)} A7PHAGIO & 213
R S 23 HIASe| S Ko, Ziele] wet
Tashe S57] 4ol thefsith(HitEdstsl,  2018).
Freudenberger 5(2003)9] dFoA= SEXE A 0|4 3t
21| = 715 AAIA 38%= AR W, 43 %= AR g,
11 %= #4144 o9, 8 %= 3% H2 figlo] Yetsith
/8ol weh #HA7 A S oA 3 1871 oy
(Afessa 5, 2001; Gopal 5, 2001), =42 AzLS 11.370Y
(Bergeron -5, 2011), S¥7]Est #HFS 474d oy
(Yoshihara %5, 2007)& o]4] & 14 W&l 357] 40| Uet
stk 2ERAIE o] & 5 57|Egle| tiet X|&= GVHD A
"ol AR oFEel SJ&Estal ¢lARE  NIH(National
Institutes of Health)= 2F=Q W3} 37 S8Age] d-HaL
B3}t Couriel 5, 2006).

SHARE o5 AR} o5ET|x|Ee] et Bt sk A
Ho] glow, ofof gt =E% A< §irt. o] Ao HA
ZEHAEOJAE HES o] 557] AghE 7R S o8 &
A|z2o] as eRlsh=t Qe 7HE S EARS S
710l 2 B Aog Flf o] AE B3l ol 28R
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B 1. thixte] ks £

¢1%(age)

A1 (em)

A(kg)
AR A9 (kg/m2)

47.72412.70

162.32+10.36

48.88+10.82
18.4343.11
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2. 87 {4

& AN T EPXRY] anE 45| H8l #H s
ZAAKPulmonary function test)E 43§55t} 5| 7|% o= W
Fae S f8 #H 7Is AAF ARI(SensorMedics,
Vmax22+62J, US)E AREsto] 7183, 9 84, 12|al 7
ihs= S 8 g HERKFVO), 127
=4 ds SA(FEVY), =84 HEwof digh 127 =94
g 84 HI(FEVI/FVC)ol SAE I ¥ 242 7|85
(Residual volume; RV), HH-ZHTLC), Mgl thet
7187 ¥I&(RV/TLC)o] SA=U. &3, ¥ SHibs HAks
drtofetao] FMEERHDLCO) o2 SH U A2kt 7 7]
s 5782 8l tldAelA Ae S8 SE 58] A
[Rom, ool oke: 3 F717F A s uheLTAE s
| 2ot W2kA71aL IS ARGkl 5wt 33] ol
ke S7gsto] Aol Qe 71 2 a2t o= ARSI
CHAmerican Thoracic Society/ FEuropean Respiratory
Society, 2002). tAES TEEAR A 221 55=TA
= 5o #| 7|5 AAE ssklen ARt A 7lede
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2042 o cyclent stepper‘§ 283 AR S HAsIGITh
WA= AA|71 5 ZFHA|Eo]4] o] o] ZAaE|thr} 1~4
d U] oA E?ler_]_(Bevans %, 2008; Schulz-
Kindermann 5, 2007) SO &= B o g olst AL
1 5572 o), d5 /\Eﬂ§°15—4 HIdHsH AR o= A2
I e AskEollrtal HuETHNici 5, 20065
Troosters 3, 2005). E3F Ai9] 9Jgo] ¢l7] wiol 542t
L 130]5le] o Areg dste] TR 436t

4. SAHXz|

£21E] 2tg= IBM SPSS version 23.0 for window
software (SPSS Inc., Chicago, IL, USA)E AL&3lo] EA
o] Sk o] ) 71 AL Ml 2lagl ME Bl
ELX(One way repeated ANOVA)S ARESHo] Alm BA1S A
1319, A EAC 2= By 2Y(Bonferonni correction)?d
g sl ol 0=0.052 A4Skt

>

el 3 715 AN el HHEEA BARMe )
OB 3), AFAA AT thes 2rhad 1),

1. I8

FVC(LISF FVC(%)E 71700t} 013t Holg Hiekzt
Z‘IL 1:"(200, 48.16)_77-866, p—<0001/ F(1A95, 46.83)_77-911,

3. 71200l B F&7Is Hat

Hy (o] =} OfAN AT
FVC(L) 3.7840.98" 2.8340.82
FVC(%) 96.68+14.91 74.08+16.26
FEVi(L) 2.88+0.88 1.74+0.81
FEV(%) 89.20£17.98 56.20424.08

FEV/FVC(%) 76.72412.29 61.32419.77
RV(%) 79.36228.86 113.28+42.00
TLC(%) 91.60+15.07 90.88+14.08
RV/TLC(%) 28.60+12.10 40.28+12.92
DLCO(%) 59.96+15.55 55.88+11.84

p=<0.001). AFHYZATH1H 1A%} B), 0]4] Heof H]sf o]4]
19 3 2l5l7] WolH31(p=<0.001), ©4] 14
o] f-2sHA

(2} p=0.001, p=<0.001).

FEV(L)2} FEV (%) 717tel] whel f2f3t 2jolg 1otk
(ZZ} Foos, 48.58=80.002, p=<0.001/ F(104. 1663=94.028,
ARATLE 1CeF D), o]4] Ao vlal o]4]
19 5 §ofahA| WolRTp=<0.001), o]4] 1
o] FoJ8kA| W3t p=<0.001). 2=
3P oLk (p=<0.001), ©]4] 14

p=<0.001). A%

(ZZr p=0.002, p=0.001).

FEVI/FVCE 7I3tel wet foRt #olE HATHF o,

Fof i A=
It p=<0.001). X8 37} A& HHEC} §-9

S| #ke(p=<0.001), o]4] 1'd Fof wlsf FoJsiA] W3k

Fo ul3) 2
37} Az Anet §ol
ol vlal folabA] wigk

48.56=19.680, p=<0.001). AFFHHAI(IH 1E), 0]4] %

H) 3| w 1d & {olabA oAt p=<0. 001). o[4 1 %,
4, A7 & 7=

25 A

2. ©l 84

L 720 wre} GOR Aol
p=<0. om) AFHAAITY 1F), ol4 o] 1)
F 9451 EoHHI(p=0.005), o1} 14

SOl Aol7t ¢l

BAHF 200, 4803=19.692,

20| folah Etrhp=0.019). N2 &

@) -
19 Fake

TLC+=

42.06):2.067, p:0145)

=
1.81+0.75
47.87+15.37
0.92+0.38
28.84+10.26
51.60+18.23
148.24+48.79
84.96+22.34
57.16£11.40
38.80+11.79

RzE
2.11+0.88
55.12+16.03
1.08+0.44
33.68+13.06
53.36+20.38
136.60+46.89
86.16+21.46
52.84+11.09
44.04+12.94

FOfat Hol7h §19thZ2t p=0.112, p=0.239).
kel wE

ol4] 1d

o Hlef SFETA

= A7 A3} o]4]

gt Aozt YUK F s,

F P

77.866 <0.00"
77.911 <0.00"
80.002 <0.00°
94.028 <0.00"
19.680 <0.00"
19.692 <0.00"
2.067 0.145
49.591 <0.00"
19.924 <0.00"

®Mean%SD, *p(. 05

FVC: Forced vital capacity

FEV1: Forced expiratory volume in one second
RV: Residual volume

TLC: Total lung capacity

DLCO: Diffusion capacity of carbon monoxide
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RV/TLCE= 7|3t et foJgt zpolE EAtHFomx,
53.36=49.591, p=<0.001). AFHAZDIHIH 1G), ©]4] Hof
vl o4 14 F HJepA EolAp=0001), 14 110 ol
H]3l] X7 Ao] 58t E3thHp=<0.001). A& T= X7 A
I frofgt ko)t IIAITHP=0.057), °o]4] 1'd Fof H]3f <]
S1A =8kt (p=0.001).

3. Hghts

DLCOE 7|Ztel uwh (o3t Zfolg& WYt (Fuoa,
4647=19.924, p=<0.001). AHAAIHTH 1H), o]4xa} o]
A 1d & 723t Atel= gIgitHp=1.000), o]4] 1¥ Fof H]sf
A& Aol FoJ5HA| Welth(p=<0.001). A& Fof A= HHrt
BOJEHA =K (p=0.024), ©]A] 1d Zof| H]af F-oJalA] Wk
THp=0.003).

o] ge] FAe FHWA|EO|A S B2 o] =
7 A Y] 35 SRRl anE Felsket Al £
A+ 2y, 2EEAEolA HARE 2FEEA=r W74 FVC,
FEV,, FEV//FVC% DLCO+ {934 ot
RV/TLC= r&JsH o™ #)7]50]

o PN

o
o o
~
>
>
)
H,

Arct ol oW TF EejX|wrt # 7
Aol w7 Gl 2 Bl & 4 9ol

HdAksel o4 A 5 71 A= DLCO7H Bt 60%0]st
2 F5E0] hanst ool Ueht A< Agfstirs 44w
ojtt. thE dFoAE DLCO®wE ofuz} FEV,, FVCe
FEV/FVCE ZAEQITE T1 olfi<= o]4] Aol Algish= WAt
Aot sstario] 94 # &4, HEAERE 2 Hx 285
frasto] 7 7)ol HaE Aolgkal st Bruno 5, 2004;
Ringden, 5 1999).

o4 1 2= o]4] Hof H|s] TLC} DLCOE A|2J3t 2=
FAOIA Fofet AfolE Heick FVC, FEV,, FEV/FVCE
OI5HA Yoo HiF FVC= 74.08%, FEV1E 56.20%,
FEVI/FVCL 61.32%% 559 a4 d2sle] ok 1
oIt} Kumar®} Tefferis (2001)= 2] A9} nfz}R| 2, o]
Al & 139 Yol FEV, 80% ©|3}, FEV/FVC 70%°]3}2] 5|4
A Saslo] ehdrhi sigie). tjiiie] wREe felo] vk
3} o] o] 1 Fo FVC, FEV, 2} FEV//FVC7} {-2oJsH|
A8 AtHClark 5, 1987; Ghalie 5, 1992; Gore =, 1996).

SpAEL, Q% =EEe Sv) dTeks Te o] 1 ¥ FVC,

FEV 2} FEV/FVCo] 23t o5 Hol#| ¢f7U(Badier -,
1993; Crawford 5, 1992; Schwarer 5, 1992), o]4] %o
FVC¢} FEV, 0] /JAlE= 245 Bsl9tLund 5, 1995).
o|gA ke APt vhes A WA olfi<= HAMOIL BFeka
WOz Qg DLCOY #axolch Wabiol sfsta o= Qs
o]4] A DLCO7} ZAsH=d|(Baider 5, 1993), DLCO7}
70%°15td 73 5% w4 miEto] WA o] wrka
HEcH(Matute-Bello 5, 1998). I ThE o] 8-2& o]4] T
HAsk= GVHD7E glolefal Halgnh of4] & GVHDS| %
Ax} o)A 1d & 74 FVC, FEV 2} FEV/FVCTtel 25t
AV A7) ¢Jekal ® aiEltiChien &, 2003; Clark 5, 1987;
Gore 5, 1996). =3t /92 ¥Hd GVHDA|RE ¢sf A=
AH|Ro|E oFFo] 2E9 # 3 9IS ST
R 1% QlcK(Srinivasan 5, 2014). 92| =59] tjAlR} S0 o]
2] & 19 o] GVHDE Athke. 3= 227(88%) 0.2
GVHD$} oF=9] daFs 9T 4= AUt

#-§2o| A o]A] 1d $+= o]4] Hof s RVe} RV/TLC=
FFolsHA wokslo, TLCE Fofgt Zpol7t glgith. TLC7F
90%= FAo)AFE RV= 120%°f 2435 113.28%0°]H
RV/TLC7} 40%0JA} 0.2 F7] Z3l(air trapping) dATo| 24
Fr}. Chien G (2005)¢] ¢I-FellA] o]4] 1@ & TLC7} &40l
A 5716k, RVeE RV/TLC7F S7kshH 44 Hldgkos
Hokth AMA O R A2 L ojel Ao R Qg Agt
3 HAgte] JEFths, HAZEAY 715 Hidel o B I
= WS Zos Helth A, o)A 1|9 & ¥ 759 e
oAl A Alg¥eh= WA, steka ol GVHD=E QI3 #Hj&4t
F= o] 7K 2o Qg AoR Kt}

SEEYAR A9 H 7T $AE oA 1d $} BlasA
TLCS} FEV/FVCE A|2gh mE HoflA] fojgt 2jolE 1Y
t}. FVC, FEV,, DLCOx= §9J5}A Wolxal, RVe} RV/TLC
= 890514 Holxt) "Wt FVCE 47.87%, FEV -2 28.84%,
FEV/FVCE 51.60%% &% #H2/4 #Hdee] o Helrt
RVE B4 148.24%, RV/TLC7} 57.16% =2 £%9] 7|5A|3t
2 F7] &g @do] UeEtth DLCOR: Bt 40%0[5t= 55
7kt o o] Uepitt. of= 0|4 & 714¥ FEV,¢} DLCO
£ 7 SR o7 v ApgEo] Erkal Hargk At
(Singh &, 2006)&} 0|4 & FEV,7} 60%°|5}Q] R} o]4]
1~34 $of Hlafdwdete] 55 FofstA A At A
THElS-E] 5, 2018)0f] Fogith 2] Aol TEETARE
7] A7 GVHDZF ARt td A= 25%8(100%)0]™, ©]4]
g R SFECAE A7 Wt 34.92+21.4370€0] At
Jel = HEgho] wol ZIgE AJeiSich dutor S50 Hif
4 HAgkS Hole ol Aol ¥R = o A w3

DLCOS} GVHD=Z QIgt FEV, 9] A4z HQlt}
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IE5EYAE F9 9 715 $A= AE Al Hlsj FVC,
FEV 2} DLCO°JA &gt 3718 HQlth #Hdt FVCe=
55.12%, FEV,2 33.68%, FEV|/FVCL 53.36%5 33527
A= At o] F50] Hiag #Hdeke] S Holr, DLCO
2% B 44.04% 5 FEEO] 7hAmE ofato] Uehdt). 3t
A, ZEEYAE Ao vl&f oAFo] F3E = FEVo+
DLCO7} 345 AL 3ol 3} 2= 9lth. FEV,9} DLCOY 32}
o] T oR gk AFTEY FJgt Tl Q17| wiEel
(Chien 5, 2005) ig%a]i] = =3 H Jq]wu 59} /\]-EIP

=2 T o ‘C_‘

Ofgt Zpo)7} %ium H 3} E](Tran = 2012). 11 0]9= 107
o] AR} g Al 45 Hof Aldt ﬁ-‘%ﬂl oF 20%L9] 2
52 8 5k 24 IE Ao 3% A, §HE
A %, 38 285 2 355U SaEiA| otk &
=

sol 7Iihe & S &e W dlel A FATIATE

3R 9} RV/TLCE 35E23
219tk RVE B 136.60%,
RV/TLC7} 52.84%§ ?,«0—54 717 Agke] YEeRstt). Sl
RV S3E2A8 $0F o]4] 19 9} Hli’?&lg o 5-2Jgt
Zfol7h glglom, RV/TLCE WolAl= A& Kotk Anpzlo
i FVC, FEV, DLCO?] 3}&3} 37 4—71 7hs @hido] EolE
S Holn|, RFWA|Lo|AE e o]F T57] Ak

71 gt A e Rt avkE UErith

i oqq\‘: 4_%3]-5 M—]:HX%QE 211—.9_ ZZH 7]7]—0] E,Q—Q
o A7|7e) Aol tigh 7o) $iSl7] wel danE
Slok= dloll= Algtdo] ok E=3F o4 oo T EETA|E
W2 A7of] w2 ApolE aeehA] ERlom FA7ITE 5k
ofE WSkE EskA] Aodth webA S Aol 2e=w
AgE W2 A7 13 A7) S At 3 35w
Aw Qo] 72 HakE 1E3t A7} o] Fo|Xof & BTt
At

mz 2

rulm rZ o

E2 o] AHE FIEEXEE vy| A7EK] FVC, FEV,,
FEV/FVC, DLCO7} §-9J5}A Wolxal, RVe} RV/TLC7}
OIS olAlnl o 7150] At AL JAT 4 A

45710 S5=EA st o]% FVC, FEV,2} DLCO7}
SOl wobich Aoz, ZARAEOIS We o) =

37] A% 7H Bl BFRARI TS B
o2 N ZRRAECL & o B ARel A
387 Ao Arech

Hoes
HExl, 724 = E/\ﬂiO]N Rzl A A7 T 4re] &

. &‘E‘?E—, 3% HE 01]-”—71]0]/9_,533—534, 2018.
S o]l tfgkEerte| eS| %], 16(1);17-22, 2011.
2, AT, a4 oPgdad oA FFERE AL
A 5 P sl el ase) 23w B2 3] )
= W3l digAad 9 55718+, 126;140, 2018.
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