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Effectiveness Evaluation on Improve Thoracolumbar
Fractures with Incomplete Spinal Cord Injury in
Exercise Therapy
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Abstract: Using, observing and analyzing the physical therapy and far-infrared ceramic micro-
spheres (FICM) intervention in the rehabilitation process of a male thoracic burst fracture with
incomplete spinal cord injury, the study evaluated the effectiveness of the strength training in pa-
tients with spinal cord injury. The patients were implemented with the FICM intervention cases
and appropriate exercise therapy intervention including ROM training, strength training, walk-
ing training when staying in bed, standing, walking and other movements in different periods.
Results: The patients lower extremity muscle strength reached 4 to 5 grade; lower limb motor
function was significantly improved; muscles physical characteristics 3 was significantly im-
proved. Conclusion: Exercise therapy and FICM intervention can significantly improve lower
extremity muscle strength and athletic ability of patients with incomplete spinal cord injury.
Keywords: exercise therapy, spinal cord injury; thoracolumbar fractures, far-infrared ceramic
microspheres (FICM); motor function
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Table 1  Stretch Training Program
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Table2 Corresponding Muscle Strength Training Programs and
Requirements at Different Stages
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Table 3 Training Programs and Requirements for Different

Stages of Standing
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Table 4 Improved Ashworth Evaluation Criteria
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Table 7 Comparison of Lower Limb Muscle Tension
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Table 8 Comparison of Lower Limb Muscle Strength
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Table 6  Criteria for Classification of Spinal Cord Injury
A R

A BHFEATRREL AWK

B B @A T RRE R A A AU A RO
C BT A FAUR S LA E S S, R A B
D
E

T -F @A T LA e R R A, THRIBAT A
PR IR R E LA T R B KM A BT, T A R EE RS

MRER
2.1 WMk A e R E
BRI, 20k S S 3T E I gk, s TR
{4 22 A O LK 77300 5 P B e GR D
22 MAMKE
23 5 8 18 3T gk, B N R e A L
SEVPR I B (R 8.
23 ABHMARG DR A
21t 5 I 3T R IR, VI ET A7 s N7 R R AN O
4

24 LR IR R AL

2 ik 5 J8 #32 sh il 2k 45 4 FICM 17l , 5% Al Myoton AL
PR Ty B8 43 AT I 2 5B T B A L ) AR DY Sk L FHE
JUL < FE 2 JUL ) o JR 2 o L R RE S IR B B .
TR T e A A F5 5 WA 43 A A UL T
BB GRI~FK 1D,

MER AR SR AR A R A AL 4 1 L
JHE 1% JOLAZ Ak, B BR s E LA 9 1 Pk 52 b, = 35 B B 4
H L TERERE b T S L RO el . T RLE S B Sk
JUL < P UL < 8 4 FUL P foft Jo ik L e R R P BB R AR T B3
1AL (B 1~ 13D, 5 J8 1 4 G i g7 v S UL 4 213
FrrE s, SO R .

3 S5t
3.1 BRINGAEFE G R

FOR YN G0E T LAk o3 m FE 2R U . T 2F 4
AN ir (R G E AT = QY VAR B S T8
K HLREK L KA, HH N2 A5k 3 &
VLK g b I () 4 K 32T B CRE 25 45,2010 F A% 96 5%,
2018) o ARHE LA R, £F 4R H S R I E 2 S &
BEAT KIS (A RS A2 5K, B(RE H £ kA ik . 225l JJ KRG,
AHHLA T EWEEK, W RE R MAERER. =



et & 237k

FICM T Tl e 8 i MERE 2L 3 A 52 A B4R 0 (K 2 07 250F

25 J1 T B A E B IR ROE L R B AL
MEME R REBXESRG G 1 F2 268K, 8
WAER 6 N H @, VAR RE . EBANREINSAE
FEep, BH IR AR R PEET T RS, R e RE,
Zi% 2 N, i b BRAR S = R = T SOk
ORI BT S KA R %AW
2005) . VAT AT IS E O B UL AT B 2R K vk e I
B AE 1 B, A R LAK 70 B A0 BB AR Ry o 28 0 K 0T IR R (1)
FIRIRYT, WLTK J0 B S, £ B AR I i T R AR A T 1Y
I FH FICM 4 & 32 g7 vk AT IR 97+ 70, LRI 500
LT AN B Sk N A 7 A AR P 5 B L BB D 0 R
T %5,2014) 0 PN 8~ 14 um [ 41 SN R W FR N
ek, B&ARRIIBIE R RS R 3 3t
P& L 35 45 BB (Charles et al., 2015) , 7 5 1y B 21 4k #4
Rl PR £ 3 B A B R IR ZE A Bk R R IRZE 1 E

S AL/, i S I Y9 Bh RN 4 2 TR B R AR R R TR
&,2013) 0 ALANZ AT Gl A A0 M N Aok o IR B A8
AN TG Ak, A2 2R 50 41 A L 24 2 e Al A Ak e A
FEAE SRR L AT TN A P AT TV 4 )i e
R MK o 1 B, 42 TH U403 P A R T ok 7, $2
WK IE (E &5 45,2014) . B EINGRT, RIMEE
JBE VY Sk L FHEF UL AR 4 L 9 JSODL A8 UL PR 2 A = JULK 70
HRE B, B 23S Bl 4E B4 ROM A 3 BHL 77, 55 B L 8
PRI 5 LK 7 s R 34 , S Jhi A A A, BHL 0 0K, 4 3 i
oMWA. &k s Fizshil gk, & AL LK 778 B ok
#, KU E SO%ROM A B M “ BAE K, &K
50%ROM A &1 B 77, #e3E tH BLILTK J 0 384, 36 300 3)
B A 380 24 2R i B A AR A RHL 77, B R IR DY SKL S TR i L S P9
WS IUL R IR UL K 0 A B8 0 B B0 3 B0 JB A4 7E %8 > ROM ¥ [
TG )55 RAF IR, 38 397 VA B s SR B I

#x9  AMTEALA frequency ZHE (Ao / %7K )

Table 9 Right Leg Muscle Frequency (Relaxation/Tension) Hz
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JE 48, L 10.2/11.1 11.1/12.2 11.6/13.1 12.9/15.8 14.4/17.5 14.5/18.9
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Table 10  Right Lower Limb Muscle Decrement Data (Tension)
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F11 AN TEALA stiffness ##F (k)
Right Lower Limb Muscle Stiffness Data (Relaxation)
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Figure 1.  Right Muscle Frequency (Tension/Relaxation, Difference)
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Figure 2. Right Muscle Decrement Data (Tension)
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