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Core stability training on an unstable surface better improves ambulation and static balance after thoraco-
lumbar fracture with incomplete spinal cord injury
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[ Abstract] Objective To explore the effect of conducting core stability training ( CST) on an unstable sup-
porting surface using thoracolumbar fracture patients with an incomplete spinal cord injury. Methods Forty thoraco-
lumbar fracture patients with incomplete spinal cord injury were randomly divided into an experiment group and a con-
trol group, each of twenty. Both groups received 30 minutes of CST five times per week for 8 weeks. The patients in
the control group were trained on a stable supporting surface while those in the experiment group used an unstable sur-
face. Evaluations were conducted before and after the 8-week intervention. Gait and static balance data were collected
and analyzed using 3D motion analysis software and an EAB-100 active balancer. Results After the intervention,
the average stride length and comfortable walking speed of the experimental group were both significantly better than
the control group’s averages. Moreover, the path length, circumferential area, rectangular area and effective value ar-
ea of the Romberg rate were all significantly better, on average, in the experiment group, as was the average displace-
ment of the deflection center with the eyes closed in static balance. Conclusions An unstable supporting surface is
superior to a stable one for conducting CST after thoracolumbar fracture with incomplete spinal cord injury. The effect
may be due to improved nonvisual postural control.

[ Key words] Core stability training;  Unstable supporting surfaces; Thoracolumbar fracture;  Spinal cord
injury; Ambulation; Balance
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BE WEZ R I (WDCS ) X BRI (SCL) J5 Fh 200 BPE PR IR P8Ok . FiE

Leeds 11 2 PEAE AR FIARAE PERS 36 (LANSS) DU se AR & 2% ( BDT) | f 2 K HotR A5 4k 36 ( MMSE) i 8 H 18 il 22
SR BRSO <2 4EAY SCI A, JE5Eml 1 ~2 JRIILLRIEAS XK BEH SCI i Z2 T B ( ASIA) K AL B f 3P 4312
(VAS) PFEMGTE , BB S B T R @ R, BEYL A ViR ER2H (12 1) Fix) BEZE (6 1)) o iRERLH 32 3 MU S 16T
2iIRIT R DCS JRYT (HF—i2 301X M1 X 2 mA K 20 min B H 1 IR GELL S d) ¥R IE32 B AR E 1R T7 FI
YNAIT . IBITHT UG, R VAS BRIl R 3 ( BPT) A 2 4 5 2 (R PO AR R R R 55 4 15 LB AT AT
H ¢ K RS0 4 R R A SRR B R B A G, S8R TRYTHT,2 4L VAS 174 BPIL REAR J 1% 44
TEIr HLH, 2R G2 L (P>0.05) . S PAITRT LS IR ALIAI TS VAS  BPI BRAR K18 25 0740 1 3% ol
(P<0.05) , % HRELIRTT 5 AL BPUAFLE 0 THATT T (P<0.05) . S5XTHRALIATT IS [R5 b5 LU AL, KB 4L VAS PF4>
W3 W (P<0.05) . FEULER 2, RIS B A hife>3 A A FfE<3 A4, % VAS PP4 B ikt 7
AASPETT , B R R BN AR 5 (DCS JTRLZ MIAFFEASet:, 8518 (DCS MWiTE<2 4F SCI R 3 (4 2 B SR
FUGEEH, B AR L BUREE 5 (DCS IR (B AF e AR et

[X8BIR]  BBEH ; 40000 BT R ; P 20 B MO
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Y 2B BRI (spinal cord injury, SCI) Ji& I UL & 5E
KT SCI IR R AR BT AGHE 22 57 8K, N 1% F) 949% A
A 173 MERE ORI E, SCLRFRA Z 2R,
JULPRI B BRI | PRI 0 | i 2 P AR DA B At 28 A 9%
IR, FCrP R 2 RV PR o A2 PR 1 500 LA b, ™ T R A
BRI RERREE FIA TS T i SCI 5 20 B PR 5 Z Fh LI
A AR A FPE RGO RGO D) T A~ B A i A A A
PRI ACE ; B SCISR 2 R R 2 5 R P FE | A 4% | B
B AR HOE A IR A SCI S b 5 B PO 1Y
B 25 REEZS D036 97 I T IS T — 5 #E i (EAT3 R ik = X

IR I R BORIT Tk

ARAR AP Ao R AR A 28 i O LRI ( transcranial divect
current stimulation, tDCS) | £ fii {0 #i] # ( transcranial magnetic
stimulation, TMS) , /£ SCI J5 #i 995 BV 508 I IR 97 7 1, 1F
PAFHRE L I E , AR R, 1DCS H & 48 G ( re-
petitive transcranial magnetic stimulation , 'TMS) X SCI 5 &R
A —E T AR R B DCS ZERL S 7 {1 T TS, i
tDCS Xof Bz B Dy e (48 55 24007 B 4p A L 2 B IR R L FE 2 T I IR
NS, AHELT TMS, tDCS J2 FH 55 LI HL 0 0 A Bz J3t LA AR 4=
AMEFITCARE 7 AEAT R 3k R B AR BE 8% I 9 A 2z 3l Bz i



