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BHRAGEETHNEAGERE BEERE 2 HEE

BXE TS MEH AN HER KR
ORI RE B

T

HAERGEARMEEG LTy BALA THA R FE N Ey > L ORISR - RFFTR
IR E L ARG R - BERE RO - B FEEHR - LRI asta -

St 4k & 55 4 American Spinal Cord Injury Association (ASIA), impairment scale A.B.C #) 544814575 &,
1K International Impairment Classification (British Medical Research Council, MRC) class IA-6 %8 » IR &
P class IB-4 #& - 8] 3X A B & 45 (1)4 & M sh 4% spirometry, & K B £ M 4% £ ¥ (maximal voluntary
ventilation)~ I 7% & (slow vital capacity) (2)$y #& M 5 4% : continuous graded exercise, arm-cranking ergometry,
(3) L L AL A i 3K - 5 ik AL A7 (isokinetic test) & F#2 77 (handgrip power)e 72 L ik AL 77 i8] 2X 77 & Index of overall
muscular strength = (elbow flexion + elbow extension + shoulder flexion + shoulder extension) / 4> B & 4 /& 3
#& 14 functional independence measurement (FIM)3#4& o 4 2R P 13 4& R ¥A ANOVA, Pearson correlation 5#7 °

4RI E RBEIRIE R IEITA M B H 6342 class IBA 1042 class 2 (T1~T5)4 104z class 3 (T6~T10)
A 1242 > class 4 (TII~L3)A 31 4z « (1) & LB F#E M E$H 7 @ > 1B class P73 49 3R & 3% A& (peak VO,) »
R AETARMA T 2 thpeak VOy(%, pred)] ~ & K i & A $(peak work rate) ~ & KiE & A K TARNE T 2
sb[peak work(%, pred)] » 3% & #[peak heart rate(HR)] ~ 3% &= £ FAR| {4 A 4 tb[peak HR(%, pred)] ~ &
71~ B RBEAR I (self care)Fadf &) 4E 71 (mobilility) 3 $ € 3 41k = (2)& ANOVA #7154l 2 it ¥ 4
B /1 R 7 & (forced vital capacity, FVC), FVC(%, pred), % —#) & X ok £, & (forced expiratory volume in first
second, FEV,), FEV (%, pred) » Lk F# R ESH /A FNRSFHAEZ RSWBASTEAMEGT 2L s RRES)
R ¥ (peak work rate) ~ 5z X IE &) R TA1E B 4 rh[peak work (%, pred)] » & & & % [peak heart rate(HR)] »
RS R FEANA R 4 th[peak HR(%, pred)] ~ F427 ~ A KRB ) Ao d S5 /7 S B REIR 15 R0z 09 S KA
BEGEM -QRANFTEZ F—PVRREAZ - RRAEZBBAZT -HEZPFRNS - RREH K
o REBAEAFEA TA FFARH - (4)X Pearson correlation 27 15 Ju 5 & 4 28 #2 3F R LA AR PT
#3489 %% K 71 46 (peak torque) ~ 43R 3f (total work) ~ F 34 35 % (average work rate)Fo F 32 7 A A E 09 AR B M o

UM RFRRHMEGELNGFRITAE s FERNA ~ HRERAN B TS BEBGHREAHE
WA e PR M £ L EARH > MHFMBGEAN T EH B REE Ll & d - (TEEEE
2 2000; 28(1): 19 - 28)

RESEEA : A 8E48 1% (spinal cord injury) » Zh 4845 2 & % (functional independence measurement) »
3 i oy fg, 8 3 (cardiopulmonary function test) » L/ (muscle strength)

B ~ UENTZRUEILFIRR ~ ERCEREEE) - FHEHE LEE

19

B~ IR REE S o (R BT B B AR D 1

|

[

. S5 T L 70 1 (B % 38 00 ) WY S Bl » SR s [ it ) i

> BIRMLAEE AR » £ LB IEER - B0 M
FHEGNEEOEERE TR ~ EiRE B GRERTE R BEET RS 5ES

UEiThRE R R o BB RHVIEMAEEEE S

RFEEHH C88FI0719H EXHB (8 FI2H2H HIXHH 8FE3IFH3H
MEIA R - B3EE - RO RGOS BEPEEREE - PhEIRG 333 LR 8T 5 5t
T35 1 (03) 3281200 #2667 5 2654 fEIE 1 (03) 3281200 & 2667
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51 30 W I E 7Y 22 OB PRI ~ BERS ~ = IER ~ & il
EfE ~ BB RS0 8E" o Haas @#%E &R BIRZE
ReBREnEEXE - FERABRTRNE L > #
AT — AT 13 f51 o Drory BIEEEAL A
Hi L EEEGIEREM ST-segment and T-wave
(P o Davis &5 BHIEEIRE » ZEBRNEIETE
30 LR o FrEEIE G R LIRS R ZCEE T H W
5@ o VIR EERITESHBERELTHIEES
&~ PR B EHML N ~ F8 JIThRe & 8 09 HE BA 1 A e
BHRES o

DIRe M I &R EENM S RBHER » RH
HEHIEGBE LMIIGEMRRAN R REEEHRK
WFgeE - mELE IR G B i R E N BN
LA T RERIBAGR » BOL BiThREELHL IR B 1R » TRED
EHHRVTFEHR S o

RIE SRR & B R E R B EUER 78
BN - TREEEIG N AR H & ( power output ) ~
B A R (peak VO 0 A RFEKEH &
( submaximal exercise task ) 4= F [ A0 25 ~ H15R,
EMERMNE » 78] IR MmASG » &R & AR B AR
IR 20% 8 55 4 2120 o

EEEEHEBERAZE  RETERBEHES
R BEREE—T A e il H AN
B EMEE > BHEGEES TG ZIFEI > M
BRLupEE > FALREEBEEWNE G o K LA Al
B R HO O ATLEE » A8 T E BN ~ w7 agEl
» EH HE S B R im i R IT B B A ER 0 Wif5 1k H
BORINEREREHRE  ERERHEGEEER
BHEN R o

] MEIE S A [ ]

S HER BB

RN BENEREEGEEZGRAN R HEEH
DARTHRERTFARR M » A TE R B ~ BRE LAY REEE L
L7 ~ ThaetERE 1 FRIRIAERATE o ATiSAAE REZBI ST 2
WG SREMER - FRARREHIEGEEE
B pE /R ERI2E ~ FARRIETE » DRI AR~ 2/
AL S T RERNIHR B 38 DR i B ~ Bk H 1 B B AE ©

BRI L

IEAISEBE ~ MR BEZ B AR & RS T
et

() ASIA (Americal spinal injury association) impairment

scale A ~ B~ C o *JE {f classification of SCI based on
Lesion Level assessed on a 0-5 scale, British Medical
Reseach Council (MRC) o """ H rfi class 1A : $5 %88
ZEEALTE C6 LL L » fE=FEWLHLJ MRC grade <
3l class | B @ ZAGEALLE CT LATN » E=FEAL ~ i
ALk B LI RETE S » FHENLJI/NS MRC grade
3 class 2 D HHEZGEERAL T1-TS » A8 N7 RF SR 2R 1
class 3 : HHEZ BELAIAE T6-T10 » [E LTI REMERE
77 ¢ WLJIFE MRC grade 1-2 ; class 4 . Z{EERNI1E
T11-L3 » B pusg il & UL /NS MRC grade 3 ;
class 5 : SZ G ER AL 1E L4-S2 » [ IUSE UL B B LA 11 K
J* MRC grade 3 ; class 6 : fi/NKIHL ST 26 © 5 B
43 B class 1A to 6 4348 » {HEX class IB £ 4 &t 4
MR - HEHHHEEEGHRE » 2B KL ~
RILILIFE 4 (good) DAL o
OB JRAHERZE s A0 fifi 4 ~ AR ~ S@ B » SRS IR ~
IEACH S SO BER B DR D IUREZE -
DR~ D RIE S KRBk E % > |BIE ~ B
BB B ~ I8 S5 B A B B B i ~ 4 b B A
OFHMZHEHFMREED 6~12 BUL o
@] A5 7PN DA b o SRR (R EE ~ TR~ EHMEE
[ & o
@18 &L L o
BT ¢
BIRART R AR BB R ~ 2 » 620
DrEHHFAES  HE S5 ~ BECILILAEEE
HIEL ) - 5 A8 E HE #(body mass index) » T fiF I ZE1H
T ZHEO DI RERR 2 ~ ERCESE L) R T8 ST HIE o
LT BRI E
H 3 % 88 © MedGraphics Cardiopulmonary
Exercise Testing System, Ergometriesysteme, GmbH+
CO.KG, BlutdruckmeBgerate 800s, computer ergometer)
LRI RE A 045
()Lung mechanics : F J7 fifi i§ & (forced vital
capacity, FVC) ~ FVC(%, pred) ~ & —# & A H:
@& (forced expiratory volume in first second,
FEV,)~FEV,(%, pred) ~ FEV,/FVC - fifi {f & (vital
capacity,VC) ~maximal expiraory flow ~maximal
mid-expiratory flow between 25-75% of the
volume expired during the forced vital capacity
(MMEF 25~75%)
(2)Lung volumes: ffifi i§ & (slow vital capacity,
SVC) ~ inspiratory capacity (IC) ~ expiratory



reserve volume (ERV) o
& K BH £ M # % & (maximal voluntary
ventilation) o
2.ByRENTLIRE © £ 4% H5E ) 3 (arm-cranking
ergometry ~ continuous graded exercise) ©
{5 Py ] B S5l 1L 7 A RE R 24 /R DL B o ]
R RS I R S U > S BR 2 W )N B 1
Ao WAL L DI EEFEEEE » FAREREO
EEBEEE » FHEL S AR - LS A8 o
VU 5B A0 class 1B (KA A M AR B8 B P e
HIHE T > A] S RS [ E 0 o WIERE > DL 12 lead
O EBEEE R o WIENTE S/NRRIIRE » d25T 2
sy AR AR OER ~ M » EBEE
KRB} EEF S5 1R & # B (unloaded arm cycling)
1 5388 » I A SRRV E » i vl R B EEH
IRF I REMERFAE 8~12 0§ /A tg o S B 5 FE AN class 1B
5 B a] DL Swatt/2min 8 Swatt/min S o class
I~V B FH| DL Swatt/min 55 10watt/min 3 &2 o
SH B A BEHE TR AE 50rpm (revolutions per minute) o
B » fESER A\ B RSB T » 8 AT REME & = B
S HHERMER SOrpm ~ EBCRE RIS - W
W PRI BEE ~ i 00 RS0 B & e SRR » B I SEE) -
[ 18 2 % 18 #fl (unloading cycling) o @2 5 77 43§
{5 50 5 [ AR ~ Borg scale £5— 7K o [ I M1 AR ~ .0 Bk
e 22 J5UfiE 5 15 R o
B HIEARF  #8 breath by breath # I & » Frf5
By % B a0 o work rate ~ VO, ~ METs ~ oxygen
consumption per body weight (VO/BW) ~ VCO, ~
oxygen pulse ~ respiratory exchange ratio (RER ) -~
heart rate (HR) -~ minute ventilation(Vg) ~ tidal
volume ~ respiratory rate ~ ventilatory equivalent for
0, (Vg/VO,) ~ ventilatory equivalent for CO,
(VE/VCO2) ~ end tidal PO, (PgrO,) ~ end tidal
PCO,y(PerCOy) » LA ESE B b R BE s HaE B > AE B
SR LU 30 A 2R VB AT ©
& &, 9 {B (anaerobic threshold) By & & &
(HVe/VO, BAtAIE N » {H Ve/VCO2 iy K AH FEE
I © (2) Per O, BiZAIE NN » 1 Per CO, £ ARAH HE KA
IKf o Q)BETIZIG N » R &= 2 38 D 2 AR M i =X
@i o
O B 7EIE: Z5#H B J7(Cybex 340 system)
7515 4 Cybex 340 system user’s manual ¢ #&
A BR o 7R85 AT IR o PR ER AL B3  shoulder :
flexors + extensors; elbow: flexors + extensors o JHI &
B 607 /sec, 180 /sec, 240 "/sec o 0 #% peak

HHUEGE L EREAHE 21

torque( % A J7%E) ~ total work( & #5L)) ~ average
power(7F £ Ty) o

& FEJHE (JAMAR hydraulic hand dynamometer) :

Stk BELE > EEHHATE  FEHTY 90

B~ AAFRXAENTE=RK -

@ Ih BE M RE J7 LI ASIA functional independence
measure (FIM)ZF i o B oh 5 B EERE /7 (self-care)
K% &t (mobility ) VEFGEL o

] HET D ]

OFE L BEEE UL T HTEA 5T - Je Rk A R R K
FI%E ~ 2R ~ HIIES o 43 BITE speed 60° Jsec »
180° /sec » 240° /sec HY index of overall muscular
strength » F5 53 47 FLBR A HH G LE A SR o

Index of overall muscular strength (peak power, total
work, and average power)

= (elbow flexion + elbow extension + shoulder flexion
+ shoulder extension) / 4 o

) Ll one-way ANOVA, Pearson correlation, 43474 X
FREHITHBATE o

® Fr A 8 & DA 1 (EHAE % 2 (mean + SD)&RR » BRIE
INEEEREAE B4 ©

[ ] ® R [ ]

H 1996 4] £ 1997 £ » 5 63 (I HFHEEE &
HS ARG > 10 72 1Y BoiE 8% > 53 (2 T
7 BB % > { British MRC classification 4348 » 7E class
IB A 10 A » Hi5E 24 EHE1E 5 (complete SCI)# 6
A NE2MEEFETEE S (ncomplete SCI)EH 4 A ; class
24 10 A\ (complete : incomplete=8 :2) ; class3 H
12 A\ (complete : incomplete = 11 : 1) ; class 4 55 31
A (complete : incomplete=20 : 11) o

class IB~2~3 #H ANBES B 10~10~12 A 0
Fr AER TR M e & H T 2 FHEGN I T2 E
RE1R1G BB D RRRE > 7 BIAE i ~ &= ~#8E ~BMI ~
DERZHRE ~ MUTEIE ~ FE D ~ BIRIBREERE 1 B8
REJJE AT LA ttest {EHLE » S —HEME R ERE
BE R o WG D & class R 2T RE
BB RS & AR A LB ©

L ANOVA 431

(WEF i~ &5~ #85E - BERE5H » class 1B
234 %40 TEHEMEERENERGEK ]

Q)IERH BT LIRE S HEE FREGHURSE T
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REs > Hh e G R - IS EFEEES 5
o~ E—-PRAHREFHAE S AT » fE&H
I EEEHE LEEEZE R o fF Cardi O, test 5 » 1541
REBEAE REBEAEREIMEES I - K AESH

% 1. TR RSB BH S meys

K BAEHEEFAAEES L - BEOE
[peak heart rate (HR)] ~ 5702 78 i 5 43 Lt
[peak HR (%, pred)] » 764 I G #i7HE - g
F(£2, B 1)e

e 1B (C6-C8) 2 (T1-T5) 3 (T6-T10) 4 (T11-L3) ANOVA
AR ER L
(N=10) (N=10) (N=12) (N=31) P value
El (%) 344 + 123 342 + 109  33.6 + 105 38.0 + 12.1 0.55
B (253) 1672 + 54 1603 + 7.6 1645 + 9.1 1640 + 9.2 0.46
BEE (A7) 61.9 + 9.9 56.0 + 102  60.6 + 9.1 58.6 + 9.6 0.49
B BIRE(AT/IFELAAS) 224 £+ 37 216 + 29 224 + 33 217 + 2.7 0.78

BMI: 8% 4%
FEB AR KA BE S 2B A & 5 48

120
100 - ¥ .
80 1
o 1
o) 1
Q
2 60 [ I
3
5 114
=]
20 | T
20
0
1B 2 3 4
(Class
OFVC (%, pred) [0 FEV1 (%, pred)
EPeak work (%, pred) [ Peark VO, (%, pred)
. SR GEENANREEA» L ZF—PRALAEREAML s RAEHAEKA ML - R

SMAEE Ik



k2. TRABIRGER EH Sy oI ieRl a0 4 R

FHEE

B2 M ECHRERHBATE 23

HELBI 1B 2 3 4 ANOVA

(n=10) (n=10) (n=11) (n=28)
V2
F IiiE&(AF) 2.4£0.6 2.4+0.7 2.440.6 3.0£0.8
FA 7 i & RN E E 5 67.5+18.0 76.7£18.6  70.5£17.6 93+18.0 1B,4%; 3,4%
FE—MRRTEREAT) 2.240.6 2.2+0.5 2.3+0.5 2.6+0.7
E—ME A RETEIEE S 73.4£21.2 84.1417.1  80.0+£15.8 97.2+17.6 1B 4*
HHIER/ AR A RE 92.4+8.9 93+6.2 96+5.3 87+7.9
DATZYEE R (n=10) (n=9) (n=12) (n=31)
REBERESD) 779.24284.5 925342455 1008.14306.1 1119.54216.0 1B4**
REEEEFENEES 35.9+11.0 44.749.5 45.7+14.1 55.2+14.5 1B 4%*
BACEE FLE(FE) 24.4+15.1 49.3+22.4  59.2420.3 62.9+16.1 1B,2*%; 1B3**; | B4 **
RANEBLBFENEES L 139469 30.1£10.5  34.6£11.0 43.7£15.0 1B,2%, 1B,3%*; | B4%*; 2 4%*
% 5 Z5(bpm) 11554239  157.3+20.8 154.2+17.8 15254219  1B2%*; 1B,3%*; 1B 4**
R DEHNEES 61.9+12.7 842+11.9  82.4+10.7 83.8+11.7 1B,2%*; | B,3%*; | B4**
Tukey #Et 5k BRI Z . *: p<0.05; **: P<0.01
FB © ARKAY B S 2 & 9
k3 BUBEBRBGEETFRANER
4 1B 2 3 4 ANOVA

(n=5) (n=6) (n=10) (n=28)
x+ SD x+SD x %+ SD x =+ SD

A (kg) 6.4+8.9 37+12.0 42.1%10.5 35.9+12.1 1B,2%%*; 1B,3%**; 1B,4%*
7= (kg) 4.0+7.9 34.7+12.7 39.9£8.5 35.7+12.7 1B,2%%*; 1B,3%*; |B,4**

Tukey #iEt 5k AR Z . *: p<0.05; **: P<0.01
FELBI e K151 i B ER T 5+ & 43 2

x4 SR HBBAGELHRBLERT A RRBEA

1Y
G

Fo ks &y ht 71 6948 B

4 1B 2 3 4 ANOVA
(n=8) (n=10) (n=12) (n=26) P value

H e 15+8.6 25.9+73 27.6+8.7 24.245.6 0.0001

“EpiE 5.7+4.5 10.7+5.7 10.2+5.1 9.7+3.3 0.036

TheREM L B RMET > E: B PR 30, BEh1E: 21.
R AR RS RS B2 T A & 0 4
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() S5 AL 7 MBS SR B R B AR KT ~ 23
If ~ RHYTHZE 53 BIAE SR 60 ° /sec » 180 ° /sec » 240 °
/sec # index of overall muscular strength 7F 45 #H ] iif7
ErE2 ERVEEE 2R o FIE NAVIE > E& MR
BEEZR (R3) o

(4 IhRe M7 &R+ B KR EERE A1t BhRE )y B
HREBEH ARG EERHER (R4) -

LA Pearson correlation 4347 -

() RE B L REAT L B AE AN A E 60 ° /sec ~ 180
° /sec~240° /sec FHIEHL IR T EEL Cardi O, test
HBRRKESHLE - REmEaENFEIEEZNE
BAME(R 5) o QF = m AR MEHIL 754 index of
overall muscular strength ~ Cardi O, test {751 H 4
B RKEHLE - R RNESHRLEHENES ST~ &
mLE S BELEBAS N S RFIE DB BREHEEE
(3%6)°

% 5. vA Pearson correlation 5#7 A 2 i% $2 1 B 3R 09 iR AL 4840 ~ T390 ~ A RBREAR N 0B E)

A& 71 04 48 B 14
' VNG DM H—PR BoPRA BREE o0y e, BRI RIS IR 1FRILH
EE O RTENME KRR wEREA M ER Tﬂﬁ) Al AR ORTEMME O RTENE
(AT ERE (AT EESE G ‘ (AT BHAE (AT BHSH
60 /% 0.61** 0.51** 0.37** (0.54** 0.61** (.42%*
180°°/#p 0.52%* 0.44%* 0.34*  0.45%* 0.47**
240 °/Fp 0.47** 0.40%** 0.42%%* 0.41%*
LLIEEA
B AGE B B B(FLEF) 0.49** 0.54** (0.31* 0.43** (0.54** (0.29*%  (0.54%* 0.37**
T AE B B SR I i 0.46** 0.45%* 0.42%* 0.30%* 0.33*
BREEEOTD 0.48** 0.51** 0.27* 0.44** (.50** 0.50** (0.35%*
RAEEETEIIEE S 0.35%* 0.4%** 0.28%* 0.32%*
£ 5 /0 258(bpm) 0.28%* 0.28%*
B LATER EE A 0.37%% 0.31%
FE A
(A 0.47** 0.49%* 0.46** (0.42%* 0.50**
= (AT 0.50** 0.53** 0.48** (0.47** 0.56**

% 6. VA Pearson correlation 2 R ik A M EFRIAH el ~ FEH - ARPBERN B EEL

a4 48 B e

S TR E S TR BESE e > B FEH LiRe L &R
(F58 /)

15 S DALl 60 033* HBRABEEFEAMEESL  0.59%* A 0.42%% I AREERE
180 031*  FAEB) LI 0.77%* o 041%%  FEBEhEE
240 B R BB L BT I A1 0.44%*

o= )] 60 0.41%% & LE 0.58%*
180 0.46%* FEL.OETHBEIE G T 0.50%*
240 0.48%*

TR 60 0.36%*
180 0.34%*
240 0.39%*

SESE LT AR 0.39%*

L SH LTI AR AE R E FE T SE WL FIRR TSR SROR JTAE, S BT AN g L) 28 40 Fi5 B AT

*: p<0.05; **: p<0.01



B oo B

BFHEE G BE ORI ELE R/ 2 H ik &
(5111 s Figoni @ (B A% HT 12 5 B 5230 50 B BB (11 75
BEENBREFRENRAREE"  RIEMEEE
FRERAHER REMNTEEHEENWESE ZE
BN ThZRE H (power output ) ~ RIS HEEE ~ £F 5K B
& AR f B A A B R > LRI D AR R R
RSB EHT > FREGNEEGL—BA
BERALE > MEIEMHTEE (below T6 ) =M #E
1 EE  ERERESGER R EEE Yo
WAL [ R W] BE B v 1 B BB 1 15 R (T1-TS) nl SE By 9 1
DB B S B TR ~ LBkg i e A e 2R
5 I BN g 1M 9 2K 2 supraspinal %l > M1 5% Y
catecholamine KA B! o 75 B0 B2 2 R i 22 5] 45 4k Y
PRI Lo 2R T 1y > L 8 e 55 B = Y 38 o i 38
o0 > AT RE R BRI B0 )oK AR AR S O B AT B SR AR
& HE B BRI e EE A B o

U E R EE DL HR-VO, relationship 5% & 18
BEFEEERE o (B EEETBOPEER
RAJRE T2 B REE G B E EB BT » THES
TERBEHEEE B  KH supraspinal center =it (g 1
B RS A o P (T1—T4 ) % KE B %
EF DUEBTEMALBE (F9F 120-125 bpm) s F
f FI) AT R R 22 R AR % B B0 X 5T 3 & ( autonomic
dysreflexia or hyperreflexia ) » 3& & I [ 11 & [1LBE 715 ~
I ERTT R AR A o T Bk S 2R A S B & 1 3 1 3
pn oo B RE 2 AT EE B B A K Ok Bl & R AR 2
(withdrawal of vagal parasympathetic stimulation of SA
node) " » & L AE W] JGE BN » B AT A0 0028 ~ 1R
AL > 5 D0 ks 2R X 3R E B & ] 58 & K& B F /Y
R#EZED o AT R AEEBNT - FIAEB L AIRT 2~3
43§ 5o T Bl el R PR A H — 2R ML JBE > T L 2R B B 000 B [
KRG o MERFHE N R EB R MR » FERP LECES)
BIGARE » THER S EEGER T » 25 DU i R
SIMEE » HE ek ilE 2 lE GR  ’E
SE B s R RN MR o TP A E B EIE o R
BUEEE EA > DETREZIE

RAzRofE ~ EREIEEGRERENAER ~ LB
RS 15 TR AF A2 IEH R > SE B OME A — %
AN EH R EHEBEGEENBENEHEEFRS
R FEBRE " o MIREE B > O PhE A2 EmI
RE AR IS > R ORISR

HHUHEGE L ELEREAHEEE 25

SN HASREARRE o

B HETE 15 B RO B9 RB I Th A8 52 =2 8 1 PR 1 2 fifi
BRERH > K FEV/FVC ERZERERKEL o TER
T 7E A REAT L) BEMI G 5 T » class IB B class 2~3 Z[H]
PLPRmAREEZR  TREEAHEHEHEE R
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Investigation of the Correlation between Neurological
Impairment and Fitness in Spinal Cord Injured Patients

Mei-Yun Liaw, Chih-Fang Yang, Pao-Tsai Cheng, Chen-Yin Chen,
Ai-Ling Hu, Meng-Chih Lin?
Department of Physical Medicine and Rehabilitation,

and Pulmonary and Critical Care Medicine?,
Chang Gung Memorial Hospital, Chang Gung University, Linkou, Taiwan

The daily activities of patients with spinal cord injury (SCI), especially those of quadriplegics or
non-ambulatory SCI patients, are usually inadequate to maintain physical fitness. Lack of participation
in a regular activity program may result in a debilitative cycle. Therefore, cardiopulmonary problems
rank high in these patients during the acute stage and also the later years.

The purpose of this study is to investigate the correlation between neurological impairment,
cardiopulmonary function, upper limbs muscle strength and functional capacity in the patients.

Sixty-three subjects were enrolled according to the American spinal cord injury association (ASIA)
impairment scale A,B,C and then separated into 4 groups (classes 1B-4) according to the
International Impairment Classification of the British Medical Research Council. There were 10 cases
in class IB, 10 cases in class 2 (T1-T5), 12 cases in class 3(T6-T10) and 31 cases in class 4
(T11-L3).

Fitness measurements included spirometry, slow vital capacity, maximal voluntary ventilation
(MVV), peak oxygen uptake (peak VO,), peak work, peak heart rate (HR) peak torque, average power,
total work of upper limb of isokinetic test, handgrip power, and scores of self-care and mobility of
functional independence measure.

One-way ANOVA, Pearson correlation and stepwise regression were used for statistical analysis.

The results showed that FVC (forced vital capacity) » FVC (%, pred) » FEV1(%, pred ) » peak VO,
(%, pred) » peak work » peak work (%, pred) » peak heart rate (HR) » peak HR (%, pred), handgrip,
self-care and mobility were significantly correlated with the level of SCI. And FVC, FEV;, MVV and
SVC had also correlated with isokinetic muscle strengh, peak work, peak VO, and hand grip strength.
The peak VO, was correlated with peak torque, total work, average power, and handgrip strength of
bilateral upper limbs.

The results showed close relationship between the SCI level, cardiopulmonary function, isokinetic
muscle strength and functional ability. Therefore, it emphasized that a systemic exercise-conditioning
program is very important for non-ambulatory SCI patients. ( J Rehab Med Assoc ROC 2000; 28(1):
19-28)

Key words: spinal cord injury, functional independence measurement, cardiopulmonary functional test,
muscle strength
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