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[ Abstract] Objective To investigate the feasibility of limbs linkage in evaluation of cardiopulmonary function in
patients with spinal cord injury . Methods From 2016 to 2018, a total of 30 patients with spinal cord injury were selected in
the Department of Rehabilitation Medicine, Xuzhou Central Hospital, and all of them carried out the cardiopulmonary exercise
test ( CPET ) by using limbs linkage equipment and upper limb cycle ergometer, respectively. Limbs linkage equipment test
results and upper limb cycle ergometer test results were compared, including HR,.,, HR,.., DBP,,, SBP.,, DBP ,,
SBP VOs,ei> VO2e/VOspeas VOspr, VE s RER,.., MET,., and VO/HR,, during testing, as well as dyspnea score
and leg fatigue degree score immediately after test; Pearson correlation analysis was used to analyze the correlation between

HR, ... and VO,/HR

peal

peak »

seak during testing of limbs linkage equipment test and upper limb cycle ergometer test. Results (1) All of
the 30 patients successfully completed the limbs linkage equipment test and upper limb cycle ergometer test, no one occurred
DBP, SBP, DBP SBP,
or VO,,../VO,,., between limbs linkage equipment test and upper limb cycle ergometer test during testing ( P>0.05) , while

HR,o> VOypu» VOour, VE,.., RER

cardiovascular adverse events. There was no statistically significant difference in HR,, ests st > eak s peak

MET,.,, and VO,/HR,,,, during limbs linkage equipment test were statistically

peak » peak » peak »
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significantly higher than those during upper limb cycle ergometer test ( P<0.05) . (2 ) Pearson correlation analysis results

showed positive correlations in HR,,, (r=0.93 ) and VO,/HR,., (r=0.89) during testing between limbs linkage equipment

test and upper limb cycle ergometer test ( P<0.05) . (3 ) Dyspnea score and leg fatigue degree score immediately after

limbs linkage equipment test were statistically significantly lower than those immediately after upper limb cycle ergometer test

(P<0.05) . Conclusion Compared to upper limb cycle ergometer, CPET by using limbs linkage equipment test can more

effectively increase the exercise intensity in patients with spinal cord injury with slighter feeling of fatigue, so as to evaluate the

cardiopulmonary function more accurately, which is more applicable in the evaluation of cardiopulmonary function in patients

with spinal cord injury.
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Figure 1 Limbs linkage

CPET 255, M5#E0% (HR,,) . EHELOF (HR,.,) .

EEETKIE (DBP,, ) . #EWARIE (SBP,, ) | WE(HEF KR
(DBP,.,. ) . VE{EYL4EE (SBP,,, ) « V(AR (VO,.) .

W (B FRE AR / PRI EE (V0,0 /V Oy ) o TSR 4L
(VO, ) (/T E0IE S VE,,,, ) JEEIFI S RER,,., )
WA B (MET,, ) BUE%NK (VO/HR,. ) - CPET
SE I Z0 R Borg F 0 F 5855 BAr ek 0 1A B L
PRIME S BRI S5 FREE , By 6~20 4%, T4 47 s 3 IR
PRI S R 0 7 it ™

1.5 Seitsoirk B SPSS 16.0 it 2= ik -4 TR R ab 2l

TR (x+s) FoR, 41 BRI IS B ¢ 4056 5

DU 5 F A AR R HR e VOyp FHCHES T
K Pearson M1, LA P<0.05 MEFH G FE L.

2 H#R

2.1 DUREEESh S BT R ARG R i A B e
VUK Bh R - B 22088, TE— 1 H B0 AN R 04

PJCCPVD  November 2019, Vol.27 No.ll1 http: //www.syxnf.net

1

2 LRERE
Figure 2 Upper limb cycle ergometer

PRI BN 5 BT AR g B o HR,,,« DBP,,. SBP,.
DBP,.« SBP, & VO, /VOy,. LB, 2257 TG 7 XL
(P>0.05) 5 DU BNIAE L B2 P HRew VO VOrure
VE,.. RER,.. MET,, % VO/HR ., & T FRIIRE, %5
Hgit#E L (P<0.05, WFE1) .

2.2 MK Pearson FHIE/MHTEE R R, PRSI I
I 4R R P HR,,, (7=0.93) . VO/HR,., (r=0.89)
PIRIFASE (P<0.05) .

2.3 DURCIK S5 1 T SR ARG 5 A R 22 1 PR X B 43
TN 57 AR B VP4 L WU R By i 5 o ) 220 e % R 4
FBEFRE 57 8 EE VMR T R 40, ZRAa%it%E
X (P<0.05, WFEK2) .

R PSS PR AAIAIRILE (x£5)

Table 1 Comparison of limbs linkage equipment test results and upper limb cycle ergometer test results

I BI% HR,.., (K /min) HR, (K /min) DBP,, (mmHg) SBP,, (mmHg) DBP,, (mmHg) SBP,, (mmHg)
DU Bk 2 30 81.7+9.3 1424 +15.1 775 126 + 10 96+ 11 154 +27
[0} 2R 30 83.0 % 10.0 133.1 £ 16.6 755 124+9 95+ 11 152 24
il 1.693 3.177 0.847 1.065 1.989 2.071
P{H 0.303 0.047 0.693 0.452 0.109 0.118
X - X%"?&in" ) /VOXS,Z Tw%)  ( ml-kgg‘f%nn*‘ Y (L ) RER MET, V(?ﬁﬁizﬁli\"?k
U R 3 16.32+5.35 34.83 +9.94 14.66 £3.27 69.49 + 11.38 3.59 % 0.60 3.95+0.97 8.54+1.13
B 13.89 + 6.20 34.65 +10.39 1023 £4.71 57.83+£9.25 2.81+0.49 3.06 +0.78 6.69 + 1.08
A 5.394 1.246 4288 6.015 5.191 4.843 4254
P 0.025 0.399 0.041 0.033 0.028 0.017 0.016

[E: HR,.=# 803, HR,,= 03, DBP, = # AT KL, SBP. = #EILSiE, DBP, = WA KK, SBP .= WEEIAE, VOy..=
PR, VOy0/VOyyp= WEARLRE UL / TSRS, VO,0= TR AR, VE = EEM AT, RER, = EEITI AR, MET, =

WEEARERY i, VO/HR,, = VEE KA ; 1 mm Hg=0.133 kPa
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Table 2 Comparison of dyspnea score and leg fatigue degree score
immediately after limbs linkage equipment test and upper limb cycle

ergometer test
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tH 4217 5.430
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