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ABSTRACT

A Follow-up Study of Paraplegic Ambulation

Kwon Chun Suk RPT., Lee Kyung Ok RPT., Ahn Byung Gun RPT.
Presbyterian Medical Center

The Purpose of this follow up study was to evaluate the status of Ambulation and usage
of brace for thé spinal cord injury paraplegics at their home after duscharge from hospital
where they had received comprehensive rehabilitation including gait training. As well as the
authors tried to find out the problems and their solutions according to the discontinuation of
walking using brace in home.

The sjbjects of this study were 33 cases of spinal Cord Injured Paraplegics who were
discharged from the Depatment of Physial therapy of Presbyterian Medical Center during the
period January 1. 1975 to June 31. 1989.

X} 2
ABSTRACT 7. vz

1.4 & A&

I el ol = R RS

. o177 10. ¥ F9 FA4H
1. 4 wale) dely) gy 1. A4Es
2. Aegae ol 12. ol (xa) e}
3. &8 2 E4As 13. £45-9el w2 wae] Ae
4. AASA 5 Bale . = #
5. ke V. R &
6. HF k|



.M

1
ofw
wlo

wf

III.

=]
Z

ozt 2% A3

1] 7] 2

A
Fis

gt

A
«

24 olu] NEAE

= B

IR

<&

Adem @=zk 237 (69.7%) =7 1078 (30.3%)

I

Aokg A Qo] sl o waa)
A2 Y%

7EL -5‘1.

L.
\_

A

T
o

T

=8

[o)

vl 7} 2.3 19]

o]

L
20~2941 2} 30~ 394

1 ell®h ozt

2

ol
=

il
s
"o

of

o

)

(27.2%)
%
{6.1)
(9.1)
(27.2)
(27.2)
(9.1)
(15.2)
(6.1)
(100.0)

(

9
3(6.1%) ol et

18
[5]

2
3
9
9
3
5
2
33

1+
- Total

%ol
4ofel 2

%
23
A

g

Female

©:

ch(Table 1).

2
7
7
2
3
1

No. of Cases
23

Male

Age and sex Distribution at time of

spinal cord injury

7k
Age(yrs.)
10~19
20~29
30~39
40~49
50~59
60~69
Total
o] 39(9.1%) =4
(Table 2).
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Table 2. Causes of spinal cord injury

No. of Cases
Causes Total %)
Male Female
Traumatic
Traffic accident 7 2 9 { 27.3)
Falling/flying object 7 1 8 (24.2)
Falls 5 2 7 (21.2)
Stab wound 1 1 2 { 6.1)
Non-traumatic
Spinal cord tumor 1 2 3 ( 9.1)
Transverse myelitis 1 1 2 { 6.1
Tuberculosis of spine 1 0 1 ( 3.0
Spinal epidural abscess 0 1 1 ( 3.0
Total 23 10 33 (100.0)
3. MRS W aMFEE (18.2%), A1 FF~A1 24 £4x7 219
£ARE BEE uwl Al ~A5 Fo A (63.6%), A2 24 o|3l £AR7E 4% (12.1%)
3 9 o} (Tabl .
A 29(6.1%), A6~AL0 T4 £ gy O RF(Table d)
Table 3. Level of spinal cord injury
No. of Cases
Level Total %)
Complete Incomplete
Upper thoracic(T1-5) 2 0 2 ( 6.1
Mid thoracic(T6-10) 5 1 6 (18.2)
Thoracolumbar (T11-L1) 15 6 21 ( 63.6)
Lumbar (L2 o] 3}) 0 4 4 (12.1)
Total 22 11 33 (100.0)
4. MZAEE 3| =y A AATe] 129(36.4%)e2 AR Wk
’ (Table 4) .
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Table 4.

sion to discharge

Neurological recovery* from admis-

* Frankel’s classification
Key : First letter . Status on admission
- Second letter : Status on discharge
A Complete injury
B : Preserved sensory only
C : Preserved motor (Nonfunctional)
D : Preserved motor(Functional)

E . Complete recovery

Heeash S0l £4ont AARFEY 2
of, gt 20 % 5F A 1o Fol AdTt
(Table 5) .

Table 5. Associated injury

Associated injury No. of cases

Extremity injury 2
Rib fracture 1
Rupture of visceral organ 2

Total 5

FARA 24 HFoRE 3 FE(15%)
Al AB AC AD AE 2 bg wgtes] AATFEHU), whA AAE
N=12 |N=1 |N=4 %), £36%), ¥+%(5%) Solich(Table 6)
%=36.41%=3.0 |%=12.1
B
BA BB BC ND BE Table 6. Complications at follow up
=1
%=3.0 Complications No. of cases
CA CB cC CD ‘CE Pain on the leg 15
N=3 N=7 Contracture 11
%=9.1 |%=21.2 Spasticity
Decubitus ulcer
DA DB DC DD DE
Edema 5]
N=5
% =15.2 Total 46
EA EB EC ED EE
7. dikc b

Wiy wwlog: rlwlx 259 (75.7%), 9
Bawr]E o] gd vk 39(9.1%), &5 #x
Wl 7} 2 273 (6.1%),
= 1% (3.0%) Solgich(Table 7).
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Table 7. Methods of urination of follow up

Methods No. of cases( % )
Self-control 25( 75.7)
Indwelling foley catheter 2

Intermittent catheterization 2
Suprapubic cystostomy 1

Overflow incontinence 3

Total

&4 Falols vlEe] 129 (36.4%) o1 7 &
2173 (63.6%) 1A 2v] A Aol Al w]Ex}
| AEsglovt 19o] o] &sioln,

284 0] o] Zatelch(Table 8).
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Table 8. Marital status

No. of Cases
Marital status Total (%)
Male Female
Married
Before injury 13 6 19 ( 57.6)
After injury 1 2 ( 9.1
Unmarried 7 2 (27.2)
Separation after injury 0 2 ( 6.1
Total _ 23 10 33 (100.0)
9. Tzt Table 10, Status of functional abilities
QY7L el YU AE ZYHel s follow W
ok 139, A 6,742 T 1829 olalet. Functional No of cases
ability Dependent Assisted Independent
10. E|@ o Fo{uel
Rolling over 0 0 33
AlE AL 4 A=E A 3L AAY °  Sitting up 0 ! 3
A Abe A7 49 (12.1%) 01l em o] ¢ Transfer 3 30
Aerz WAl 79(21.2%) 0102, FAAE 4 Standing up 20 8 5
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Table 9. Structure of house

Structure of house No. of cases

Wheel chair accessible

New housing

Modification 7
Wheelchair inaccessible

Steps/stairs 17

Narrow doorway 2

Narrow space 2

. ANEE 9 oS5
jakzte] Aol ejEHo] rolling over, sitting

i)

up, transfer 5% How FE3 4 Ao
standing up-T YA 20%(60.6%)°] H=A
2, 8% (24.2%)0] FEHog oEsle] e 4
el 9d el (Table 10).
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Table 11. Methods of ambulation

Methods No. of cases( %)
Wheelchair 23( 69.7)
Bilateral LLB* é** crutches 2( 6.5
Bilateral SLB*** ¢ crutches 1( 3.0
Unilateral SLB ¢ crutches 10 3.0)
Crutches §**** brace 2(6.1)
Walking § aid 40 12.1)

Total 33(100.0)

% LLB: Long leg brace % % ¢ With

% % % SLB: Short leg brace % % % %5 Without
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Table 12. Status of walking ambulation according to the level of injury

T1-Ts T6-T10 T11-L1 L2 0|3}
Status of walking
DC* Fu** DC FU DC FU DC FU
Standing only 0 0 0 0 1 0 0 0
Therapeutic ambulation 0 0 1 1 15 4 0 0
Indoor/functional ambulation 0 0 0 0 5 2 4 1
Community ambulation 0 0 0 0 0 2 0 3
Non-ambulation 2 2 5 5 0 13 0 0
Total 2 2 6 6 21 21 4 4
% [ at discharge
% % | at follow up
[=) = 25 SHo| = 2
14, B3 ¥ H=EI|8 A28 2o Egt flol V. n =
2ol Friflleog: wzy] AR Yo
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o3} 50 Fo]ith(Table 13). #loll el chokdl 7 Eo| A4] solx Q.

Table 13. Cause of discontinuation of walking
with braces after discharge

Causes No. of cases
Physical complications 3
Physical deconditioning 2
Architectural barrier 6
Lack of helper 4
Preference of wheelchair 13
Lack of motivation 1

Gordons} Rosmane] s}xolu]zlel] glojs] H 3

+ #al s Ezr] AL AF-E ZAEE A
12 §4 o4 £4 e A9 Ayt 412 &
F~A1 24 £4x A+E B2 odvAs} &
THeE g3 A A3y, Rosmanzt
Spiracl 2}3lwd A1~ 6 F4 EA=olAE 3}
A 227 AMSskA @sken A7 ~All F4
Eaate] e Ay A REANE A 557
Ash ARgdet. A12 Fgold A1 o5 42
= st LzrE Ae ds3 A2 98 A
ow H2~A5 24 £A4A AL A Bz
E 715" 2dfFics ALYt Waish 52

|
s
e
I



£de YEA AASHE 3

spx|whu| 2ol A hA] R27]
2ol

. Rossier®} covalt -3— o}z]

o &5} e e oAs adn delx

= go] Ay wjFolct. Staas L& Fx|=pe|AtY

vy AdE o Az 2F g & 3,
AYst FAe A%, BA, A" 2d4u,
A, F%5A AW wage, A, Asd 23

R

& FAe] BvzEIE 3L
kAl whel Fhabe] 33
Z Aol A 164 ub 3

& 2 25l &

»E7NE o 75H B3

-!ZL
°¥°

O}ﬂ
o
}m f
e
ke
Og{_':,
2
r o
e
By
N

3t7l

)
O
2

ol
o,
rir
}E‘.,
2, o
2
dr L
8ok
ol ok
lo N
&g e
= g
o
5 32
= &
R

o
o0
o e e
ol
ol
o,
2
e
Py
S
e
o
ofl 40 F
of
o
i
ofr

lo
LR
e
2
BN
_|)_:
2
>

N £
T, re
M
of &E
PR
Ay lo

S e B
o ; e
u 2 ol @3 L

s 2 s
o nd mp jTopex

A
o AL fo r
I
53
0
i
>
ofo
o
o
£
e
By
N
e
i
oo
o

 fo R

()37l daide £H, Az A

. Aohzel B4 1A
A% F7 A%l 233w Augrel o4
% Folm glovt Fueldt oleiw A=E %

1974134 Rosman Soll 2)3& s}z npu]x} LPA=

o Azl ol LEAE ol§w B F
g A 51d & 35024 68. 6%93:'_, 2 3o
Fobolfze AAZL 227 Bge wuz Y ¥

Aol 2o Lolilelgirl, O'Daniel 52 H o
=27 B cf4gate} 55%7F shAlAM
Hogml MxJE ALY
2% A A& e A
Mikelberg ¢ Biolsx F
31%olA Bz AHES T AR
oo}, Matide %2 Rilolr % 33% 7}
4% Fdsldch. AREol
s & 139e] BE7] A <
whgol wolch wye) Fu 01%
o] Abgol sHelsliAzt A

P
&
o}
£ goll, 2oF Age] glojA
l
=
=

2, 22%€ =4

ko] 56.5%<]
= ¥ ER7|H

oo
H@
s

e Fakd Aol

AAA 4 9 Az dHe] gl

Ak, wepd 3

BT oldr A S5 g
|

z 9 AA4 T st 2ggds A
°

v.Z&d &

1975 1€%¥ 1989 6%/ ol A
o) atatol A 1Y o}oq Aguwn U3 kAl e
sz 5 e sbduRele] ARl sy
334 e oo s MEIE o]&ElA HIyste 4
g 24 AFste] g3 2L AFAE AU

1) 24 dlAzbE Fabrl 239 (69.7%), AA=krt
107 (30.3%) ollemd, odsBZE 200 = 30°H

7} 189 (54.4%)9_i 7}k

olol
vE AA



27} 219 (63.6%) .2 7}ab wrorcy.
O AR 244 " E4xL 129 (36.
4%) 2947 &4 219 (63.6%) 0] 5l o}

5) xABBA FUFL HAE5Fe] Loz
74 wotes RATE, AH, £4, ¥3 5o
o)

AA

of A3aA Mz-g AL Ao ojrlal 7
(12.1%) o1 sd =}

7) B9 wA wgAEE slxgasr 109 (30.
3%), 7189 b A7k 18 (3%), X124 wa
Ael7h 139 (39.3%), 715A Awe o] 9w (27.
2%) 13l

8) FHAE <4 wgdes vugxls} 237
(69.7%), &= ezl 49 (12.1%), 715
A AR go] 29(6.0%), Atgd mao] 49
(12.1%) o) 3l =}

9 =HA F 2xy] ALE i Ye vz
7Bt Falol Ago] Helsix 7l 137 (39.4%),
etz AolEe] 69(18.2%), T94E Alglo)
RolA7E 49 (12.1%) Soldct.

Hnes

1. Abramson AE, Delgai EF : Influence of
weight bearing and muscle contraction on
disuse atrophies. Arch Phys Med Pehabil 42 :
147, 1960.

2. Coghlan JK, Rabinson CE, Newmarch B,
Jackson G : Lower extremity bracing in para-

plegia-A follow up study. Paraplegia 18 : 25,

10.

11.

12.

. Delisa JA : Rehabilitation medicine,

. Michael

1980.
J.B.
Lippincott, Philadelphia 1988, pp.651~652.

. Edward E, Gordon, M .D. and Herbert van-

derwalde R.P.T New York city : Energy

Requirements in Paraplegic Ambulation.

. KATHLEEN AC, KARYL MH : Spinal cord

injury community follow up. 66 : 9, 1986.

. Matilde M, Sposito M, Eugenia M, Casalis P,

Ferraretto 1: Follow-up of paraplegia
patients after comprehensive rehabilitation.
Paraplegia 22, 1984.

W W : Consultant
physiogis : Paraplegia Locomotion. Clinica!

Rehabil 2 : 45~49, 1988.

clinica!l

. Mikelberg R, Reids : Spinal cord lesions and

motor-stand a new vehicle for upright am-

bulation in paraplegics. Paraplegia 23, 1985.

. O’Daniel WE, Hahn HR : Follow up usage of

the Scott-craig orthosis in paraplegia .
Robert WH,
Injury : Requirements for Ambulation. Arch
Phys Med Rehabil Vol 54, Dec 1973.

Rosman NB : Spira SE : Paraplegic use of

Shannon E : Spinal cord

walking Braces. A survey : Arch Phys Med
Rehabil Vol 55, July 1974.

Young JS, Burns PE, Bowen AM, McCut-
chen R : Spinal cord Injury statistics : Experi-
ence of the regional spinal cord Injury sys-
tems. Good Samaritan Medical Center, Phoe-

nix Arizoma, 1982.





