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Epidemiologic Study of Complications in Spinal Cord Injury Patients

Chang Il Park, M.D., Ji Cheol Shin, M.D., Deog Young Kim, M.D.
Ji Woong Park, M.D., Woong Tae Chung, M.D., Suk Hoon Ohn, M.D.
and Seon-Hee, Im, M.D.'

Departments of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine,
Yonsei University College of Medicine, and lDepartmem‘ of Physical Medicine and Rehabilitation,
Ajou University Medicine School

Objective: The patients with spinal cord injury (SCI) suffered by a lot of complications that
influence the quality of life both physically and mentally. The purpose of this study was to
evaluate the epidemiology of patients with spinal cord injury in incidence of the complication
according to the injury level and period.

Method: Retrospective study was done in 554 patients with SCI who discharged from Yonsei
University Medical Center from January, 1987 to December, 1996. We investigated the incidence
of each complication such as respiratory, cardiovascular, genitourinary, musculoskeletal, and
dermatologic complications according to the neurologic level and each period (1987 ~1991, 1992 ~
1996).

Results: Among the 554 cases, urologic complication (40.3%) was the most common
complication followed by dermatologic (39.0%), musculoskeletal (33.6%), cardiovascular (27.1%)
and so on. The most common complications of each system were autonomic dysreflexia (13.2%)
in cardiovascular, pneumonia (9.6%) in respiratory, contracture (27.8%) in musculoskeletal,
urinary tract infection (34.3%) in urologic, hemorrhoid in gastrointestinal, and central pain
(24.0%) in neurogenic complications. The most common site of pressure sore was sacral area
(58.9%). There was no significant difference in each complication according to the injury period.

Conclusion: Urologic complication was the most prevalent in patients with SCI followed by
dermatologic, musculoskeletal and so on. These basic results would be helpful for prevention
and management of the complication of SCI.

Key Words: Spinal cord injury, Epidemiology, Complication
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testE ARESIAAL, FolFFES p<0.05E FF3ATh
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o g ZA A AHEEE 2490 A 7741 7HX]
Fom HAAdHLS 3334AT. AFYEER HoS
wj, 20the} 30ui7F AL 59.6%F 7HF BUATH
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, A7 110802
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i %%Zd E?é*&% 243133(43.

ANAM FY3HA = HHES B AT (p<0.05)(Table
3). 2ARE A4 Asd FEFES A7) wet
ARzl Fubv|2 e HS W #

folg wra
Aot glol Aol WE Aoz BIY F ANS
U(Table 4), HI 71|, 33, 273A F8Fe Abt

71l v Frk7)ol] FHa

H(13.2%)°1 4 EA 3+
B T MR —‘g% GAAES HHon,

4 AER(12.8%), AH(T7.9%), AF
Al FA15(1.6%), FAYAZ0.6%)2 <=olAct
F A7 BEAEE, 71HA A8, AW AR

vid] #xle] AE F 23199 A T 47 649
(27.7%), 56%8(24.2%), 32 (139%)011/\1 dhA sty H] s,
stA| e gkabe] A= F 323w A T 47 99

(2.8%), 158(4.6%), 128 3.7%)N A Tt EA A0

Table 2. Neurologic Distribution

No. of cases (%)

AFHE B35 FAES AnE vmgA) . .
o wzo] AAS 403%) 2237 9] BASo]A] 1w Paraplegia  Tetraplegia Total
Aty 71 £33 FHFo|¢da, 1 g2 wE i Complete 207 (37.4) 104 (18.8) 311 (56.2)
Al(39.0%), TZZAA(33.6%), NEBAQ27.1%), 77 Incomplete 116 (20.9) 127 (22.9) 243 (43.8)
(255%), EF71A25%), 237AG8%) TR 1oa 323 (583) 231 (41.7) 554 (100.0)
o O F NsAAA, 244, AEEA 2 5%
A FEEe SAv BARG AR B
Table 3. Distribution of Complications according to Neuro-
Table 1. Age and Sex Distribution logical Level
No. of cases (%) No. of cases (%)
Age (yrs) . .
Male Female Total Tetraplegia  Paraplegia Total
(N=231) (N=323) (N=554)
0~9 13 (2.3) 8 (1.4 21 3.7)
10~19 37 (6.7) 11 (2.0) 48 (8.7) Genitourinary 110 (47.6) 113 (35.0)* 223 (40.3)
20~29 143 (25.8) 22 (4.0) 165 (29.8) Dermatologic 92 (39.8) 124 (38.4) 216 (39.0)
30~39 135 (24.4) 30 (5.4) 165 (29.8) Musculoskeletal 100 (43.4) 86 (26.6))* 186 (33.6)
40~49 63 (11.4) 22 (4.0) 85 (15.4) Cardiovascular 111 (48.1) 39 (12.1)* 150 (27.1)
50~59 37 (6.7) 13 2.3) 50 (9.0) Neurologic 64 (27.7) 78 (41.9) 142 (25.5)
60~ 16 (2.9) 4 (0.7) 20 (3.6) Respiratory 42 (18.2) 12 (8.4)* 69 (12.5)
Gastrointestinal 12 (5.2) 20 (6.2) 32 (5.8)
Total 444 (80.2) 110 (19.8) 554 (100.0)

*p<0.05



WA 9 620 AeEa SR 34 97 1089

%

BEol dg

2

Table 4. Distribution of Complications of Each Periods

No. of cases (%)

The 1st phase” The 2nd phase” Total
of the study (N=79) of the study (N=475)
Genitourinary 36 (45.6) 187 (39.3) 223 (40.3)
Dermatologic 35 (47.4) 181 (38.1) 216 (39.0)
Musculoskeletal 26 (32.9) 160 (33.7) 186 (33.6)
Cardiovascular 17 (21.5) 133 (28.0) 150 (27.1)
Neurologic 28 (35.4) 114 (24.0) 142 (25.5)
Respiratory 9 (11.3) 60 (12.6) 69 (12.5)
Gastrointestinal 8 (10.1) 24 (5.1) 32 (5.8)
1. 1987~1991, 2. 1992~1996
Table 5. Incidence of Complications according to Neurological Level
No. of cases (%)
Tetraplegia (N=231) Paraplegia (N=323) Total (N=554)
Cardiovascular complications
Autonomic dysreflexia 64 (27.7) 9 (2.8)* 73 (13.2)
Orthostatic hypotension 56 (24.2) 15 (4.6)* 71 (12.8)
Bradycardia 32 (13.9) 12 3.7)* 44 (7.9)
DVT 3 (1.3) 6 (1.9) 9 (1.6)
Pulmonary embolism 1 (0.4) 1 (0.3) 2 (0.6)
Respiratory complications
Pneumonia 34 (14.7) 19 (5.9* 53 (9.6)
Atelectasis 12 (5.2) 9 (2.8) 21 (3.8)
Respiratory failure 4 (1.7) 0 (0.0) 4 (0.7)
Musculoskeletal complications
Contracture 88 (38.1) 66 (20.4)* 154 (27.8)
Heterotopic ossification 29 (12.6) 27 (8.4) 56 (10.1)
Fracture 3 (1.3) 9 (2.8) 12 2.2)
Genitourinary complications
Urinary tract infection 92 (39.8) 98 (30.3)* 190 (34.3)
Urinary stone 14 (6.1) 12 3.7) 26 (4.7)
Vesicoureteral reflux 6 (2.6) 20 (6.2) 26 (4.7)
Hydronephrosis 11 (4.8) 12 3.7) 23 (4.2)
Epididymitis 2 (0.9) 3 (0.9 5 (0.9
Dermatologic complications
Pressure sore 69 (29.9) 95 (29.4) 164 (29.6)
Tinea pedis, cruris 17 (7.4) 24 (7.4) 41 (7.4)
Ingrowing nail 21 9.1) 17 (5.3) 38 (6.9)
Neurologic complications
Central pain 59 (25.5) 74 (22.9) 133 (24.0)
Syringomyelia 7 (3.0) 4 (1.2) 11 (2.0)

1. DVT: Deep vein thrombosis.
*p<0.05
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H
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Table 6. Involved Sites of Contracture and Heterotopic Ossi-

(7.1%) <=°] AtH(Table 6).
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Ha A2 A dlE 5 2270de] A4 5 19073
%1 343% A YERG 7H LE2ZANAT%),
WFABIFMAT%R), TANSE2%), F13HA(0.9%)
ol 2% 2279 FHA|vE] $-11(30.3%)°
Hlal ARRwbH] $H24(39.8%) A BAITH O R fo]
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Table 7. Causative Organisms of Urinary Tract Infection

Organism Rate (%)
Escherichia coli 39.2
Enterococcus faecalis 27.5
Pseudomonas 13.2
Klebsiella 11.3
Proteus 34
Others 54
Total 100.0

fication Table 8. Urinary Tract Infection and Voiding Type
No. of cases (%) Voiding type No. of UTI"(%)
Contracture Heterotopic Percussion, Crede, valsalva 01 (26.7)*
(N=154) ossification (N=56) balanced (N=341) (26.7)
Hould Percussion, Crede, valsalva 33 (52.4)
Slou er 70 (45.5) 5 (8.9 not balanced (N=63) .
Eb.ow 10 (6.5) 4 (7.1) CIC? (N=29) 20 (69.0)
WHSt 10.(65) 0 (0.0) Indwelling catheter (N=10) 8 (80.0)
Hip 38 (24.7) 46 (82.1)
Knee 17 (11.0) 7 (12.5) 1. UTL Urinary tract infection, 2. CIC: Clean intermittent
Ankle 70 (45.5) 0 (0.0) catheterization

*p<0.05
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Table 9. Incidence of Complication in Gastrointestinal Sys-

tem
No. of cases (%)
(N=554)
Hemorrhoid 17 (3.1)
Paralytic ileus 11 (2.0)
Gastric, duodenal ulcer 4 (0.7)
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Table 10. Involved Site of Pressure Sore

No. of cases (%)

(N=164)
Sacrum 113 (58.9)
Ischium 34 (17.8)
Heel 26 (13.6)
Malleolus 7 (3.6)
Greater trochanter 7 (3.6)
Occiput 2 (1.0)
Elbow 2 (1.0
Knee 1 (0.5)
Total 164 (100.0)
g A ot x&AHA AGXF7L AldE AR
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A, AAH H s domz FyZe] ot @ X2
7 s Fasteh
Hpey B FPFS AT vimse] n
& W B AAY FHFo] JA BAY 403%
2 718 & vES AXsE HE FAA G 417F
Q4 gel Bl WL A HEEH B
74 & Abgdle] HmAAAY FHFAA EF
A FEFoR WE Ze] A AAWY ofF
= $Pusel e 8249, $BLUF 5o
wgAAY gHEe dAeey B ARe A9
o A%e A¥se PIFYS ¢+ Aok vn
AAA HE F g we wes AAsAd
AL aEpdon AAupl @xe sAuE B4
Mo a2 HES gAZ 60~70% F=
HlE Aog geA Yo B ApdMe A
Awutd] gt A {FoJHA 2 HlEo] EuTh AR]

FFZE Ecoli7l 714 BROm o g d72

OO0 gREtE 274 BT L20Pe B
AAQ fFeolde gldod, HMukrle 9% F 32

O =, 405% A TAG Hla, FHb7]= 4757
% 1589, & 333%°1A DAt TAHEo] A
He f%%. Hoow ol T AFXF oA
o7 AT sy wE ez7dd tE
ATe AFAel we gt RnE sm JedH
McGuire$®} Diokno™E £ 54 T3 §Xu X4



—
(=3
N=4
[\

KPR EEE « 25 24 5 2 6 5 2000

= A9 wE A9 9o
aE e A H FH(colony) S

f1 ol

o o
rJ
T e
Jo
R

]

o
LT
- 0
2K
2 o ok
x5 o
(d [o =
o
N
Jot et
o &
2
ek
o o

Jor & RomR o 2L do x 4o
A S O -
O
=
9#'
2
o

Bor ARLFE M HAbl=E e B
ME 2607%2 22390 M A Aoz yehy

o
ok
o
o
of
olN

9 sz 1 BAEL BRarg
gttt o] 572 shubalvlulol A 46.4%, AFAvhH]
AN 647%2, F5V 60%, ©"E 52.7%, Youngs*®
& 20~26%% HisPtt B AFNME 29.6%9)
A5 YAV F S-S JHA U] o)
TEROE J& SAES B3, Aol 799 F
20O 2 36.7%1A WA B,
o F 1357, & 284%0AM EAst A=
S Hed, ol &% owi X8 o ¥4
A A HHog AT &Fe Tk 2
e oA AFgA HERI} 7} 5
gt Rudod gon Youngse A
44%7} AFH AT Pt £ AFIME &
Fol 7} atete BYE AFE AT

o247 FHEL A 329 33.6%0A e
o 71y B FHITLS
249 o]t FATLEL Yarkony5Ve &4,
A#/AE, 1¢Ho 2 3%
Al skA W] B R Y B B A ST k3
o ysle 34, nwd, A9de oz 3
o g B AfeMe @Azt dddol
TYE HES BYom Ap|uiH] At A £ o3}
A =L B&S BT oA IFIFLS HAFEN

32to] 16~53%° A LA o5 F 20%N4 A

>

o o
> ol

e

ol

ok

fr

g5 B AZES 2Yste
E]—_5’23’26’39) i%'?’] ;-q ul
I o sS4 AR oet
e g2, 84, <8
ST B
a#d, £3d, ABz
=3 ARE EATh
R

rr

ke

E‘

i)

N
o
fu
(i
)

)
S

)
2
o

r

i
hY

mé‘. ml).

o

)
TN e

rr

10.

[e)

2
T
o oo Rom 9 3o

IS
R

Lo lo Lo [o
g oy o
£ g
e

o
i)
e

H

lo,
r.\.\.
w4

EEEE

5%91 4 10%7+A] ©oheF

3
oy Lo
o

S

>~
I‘E
k1
rr
2
SL=?
nr o
i3 A
i A
ol
B
bt
ot
=l
N
v
N
N

T
o
fu
o,
N
4,
v
o rr

k1
il
T
o
e
[e]
i)
o

o
i

2 on O
- M
o W (o
oy 2 oac
2 o
o
o o
R Hr
1o o

2 i
S

o
e

N,
Ho —
oft o
x
do
s
O:
jg o,
%
i Mo apo

>,
o &

o
o Ho
>

ofr
-

L
> R L 24l o O

r 2
==

rJ
[
o) 1
I- 3o, ad
— T
ot

)

ZF] 27.1%0 A EA s}
AtEIle s 53] AlA|wlH] Ao A=
. B3] A&l =t

rr
s,
o

&
RN
il
m}fH”

2l o 4y o Ok oy =
S

N
Rl

> O o By
z
o
tlo
f

g o
o>
4 X
o2

i3
et

bacs
f
b4t7
)
2
o
[
o
ox

o X
e
e
R

o 2 R
o
>
)
o
=)
=
gt
)
2
R
}O‘ll

R ufeh
o] &3ol A 48~85%7F
’10,11,22,27,29,30,37) % Od‘—l‘"oﬂ
%A HASAT A
o] B9 7P B AelE B
Ae ARgu dHZom 9o LAFL
47%NM 100%52 LA ATh? B AT 99
o gRpo| AlA T )

3oE e Ve Ba0.8%)9 HlSEt AT

b
o
2
(o)}
o
By
o
o

Mo N oo to pf
i3
O;

o = mn w2
tlo
o
H
ﬁ"l
32
o

o N g

o

ok
)

to e
X
lo
[\S)
~J

ol&=

HeEd Sl &4 e 227, A7, Z@A
x2 5ol AfHEH Tas ATl 1Y o] Fd
T A& T5E ZA HH, eg o wAEHe=
5350l A&He A5, AL AAH, 4134 73
Soll ol2A "ok olHd HEEA AR FFY
FHELS AFvg 28 14~100%8 Rudn a
A4S TS P Yro 43 TFo 55L&
27~63%°] gatE oz HuEm o2 7
Y0 Bad nlol] et F54 FFol HA HE
&4 B9 723%004 ERa, B BF FolA
7 2o HES Yt B AFdME FF4 T
o] g Ao ng) $e 24.0%9 HAES B
=t ol $EFAE 8 Jxo FIoz A



ulxe 9

= =

97 WEe 2 AZAHET. £33 Ax|uiE] Bxls} &)
Awinl Bxpgre] WA Aole WAL Uk

SEIAY FHE T F7H HA¥e FA4714
71 &3 J‘%‘%— 2 4HA Reines 2}
Harris & 1239 <] &2k 5 #H@o] 10.6%, F7]%7}
19.5% 1l A %"*33}9&3}1 B339 31, Fishburns>-&
F71H 9 HE@el &4 F 30 oWl 50%7F A
Aot b, Al vlRlZolA A viRlTRT
she, sRsd 5444 (S5 HolA zdste A
=2 OLE%X% 011;]_32) B ﬂ
27t 9.6%%} 38%% 7|

»eed, ol AEAsE W
At o]Fo]7] WEog A7
SkA}o| A A v}n] :@Lx}on H] ]]
Ebsth HF9 2 3
g Rz J&éﬂ_ 21% Zﬂgi Ay zreet.
A Sl 23714 FHFoEE A F,
EHZ, mHY oHg o] £
ot

. StoneS¥e H5&A

A=,

o] 3

i
x
fo
(3]
~
N
N
N
p

ofN ox e

F1A o] Ryt o JEFS wga ok &
ToAME &2s71A FHFS 5% vHer vE
o 2 A7 dAdeRE RIIES o443
A Agelw, z+ fFel Wi AHEZL A=7}
e Afout FHFor st TAE tha
dFol AL 7HsAS wAEHA EaAa, AEAE
S AAS A7 HeEd 3T 12301892 F
7] we] FFol wel XA Fol, FF B
A5 B dder & AAHA AFHA o
77 Bo¥ Aeg Yzidn
Z4 %

19879 1¥95E 19969 12¢€71A 1087 449
A gy ol A HUJ:E* ﬂ?*"c}

6144 % 4T7]% a9

ARE

1)ﬂ§m WEF wREE WA
Zol AA 403%9] BAEAN WA Mg @
stow SR, 2EAA, RWA, A, £F7)
A, 287149 ol ek

63l : HEEAd EAe

]

Waol m 93y 45 1093

2) WA, , 5FA9 dze o
Aokl BApRch ek Bl N foleA Ee
W ES Be
3 AYBA FHEF AL
132%9] 8RN YEt 4 %
ﬂAVWW a4 e

ZZAA

N oz
~
n“?(_:
)
olN
O{N

AFA| v} %PZMW “}%ﬂ.

AHZ 5 BEAFFo| 278%= 7+

Ay ApdolA 78 2%k

gz Z gz 7hdo) 343%«1 3
o

71 @etom EcoliZb 7 ©

n!lo
FI
e o

W [o oo

ox N M _‘a
X

e
kr

)

o 1> rL

1

52
2 92 3 W

o

i)

_>,i
2

]_

__>L
e
o
O

32
kY

TFo

Io
o
o
N
o
)
30,
o
s
e
A

T

S
)
o -

ny

_q
_145{‘5_,

S
2 of\
flo
S
IN
=
R

Qe 284 %
e,

| Sl 7HE wol 2A

rlo
ol
-

iﬁmﬁmgi
)
X

Lo

fru oy
_>|i

>

)
o

[T
=
-z
=
T

N o> L
X

ooz
B
2

ofr
-

#ﬂ“ﬂ-%?%%7 4
e Rz U
Al 2ol =

o
Y
f
g
o

£

ok

e
PAUR: Y
o 2 b

B

N

o g
]

o

%0,

o

fo o O
ox ik o
_Iiﬁ’,:.:

ku
oop
v rulm

O

._.
=
o
ol
ot

T

)
o2
do

)
offt
flo

>
>
o 4
2

I8
, Lo
19:
Li'
i‘ .
_
\O
[e]
4;
OO
—_
[o)}
._.
—_
N
[ele]

2)

‘-Oll
o
o

D A EE ﬂl}"ﬂHJ H =7 A S
32 1992; 16: 438-442
A, A At B4

<A A e Sl A) 1991; 15(1):

.
REES

=
o
2

of o Hy
S
]
fo
ot

3)

= TN
rJruQ

C
o
olN
=2

4) B, M, SR, olRe, e, w1, 3734
o) 8 2 o) 85 7]
1995; 19(4): 739-747
5) BP9, B, E A HaEa Bl A
=9 A @ e e
17(3): 374-383
6) M), e, WA, oG e
2 AAkl ek 2AL oheka g ot 4|
886-891
ol 7= foll slolAel Hxgoha Aej At th3te]
s+ 5] 2] 1980; 23(9): 799-806
8) olgol, o5 HFFoh Ao &gk Hef AL A&
o)8t3| =] 1983; 7(1): 37-47

o2y Et
17 @A 3151 1993;

EPARE}

el 2
1996; 20:

7

~



1094 KEFHESEEEE 24 46 4 6 %F 2000

= HAEEA A9 J4F a1
3 AE. AT 1986; 29(1):
10) 2%, 3y, vhes: A5 S A &4 A

. @A E] 3 A 19955

11) Bors E: Challenge of quadriplegia: some personal ob-
servations in series of 233 cases. Bull Los Angeles
Neurol Soc 1956; 21: 105-123

12) Botterell EH, Callaghan JC, Jousse AT: Pain in para-
plegia: Clinical management and surgical treatment.
Proc R Soc Med 1954; 47: 281-288

13) Braddom RL: Physical medicine and rehabilitation, 1st
ed, Philadelphia: WB Saunders Company, 1996, pp
631

14) Bravo-Payno P, Esclarin A, Arzoz T, Arroyo O, La-
barta C: Incidence and risk factors in the appearance
heterotopic ossification in spinal cord injury. Para-
plegia 1992; 30: 740-745

15) Burke DC: Pain in paraplegia. Paraplegia 1973; 10:
297-313

16) Cardenas DD, Mayo ME: Bacteriuria with fever after
spinal cord injury. Arch Phys Med Rehabil 1987; 68:
291-293

17) Comarr AE, Hutchinson RH, Bors E: Extremity frac-
tures of patients with spinal cord injuries. Am J Surg
1962; 103: 732-9

18) Davis L, Martin J: Studies upon spinal cord injuries
II. The nature and treatment of pain. J Neurol 1947; 4:
483-491

19) DeLisa JA, Gans BM: Rehabilitation medicine: Prin-

ciples and practice, 1st ed, Philadelphia: JB Lippincott

Company, 1988, pp895-896

DelLisa JA, Gans BM: Rehabilitation medicine: Prin-

ciple and practice, 2nd ed, Philadelphia: JB Lippincott

20

=

Company, 1993, pp691

21) DeVivo MJ, Fine PR: Predicting renal calculus oc-
currence in spinal cord injury patients. Arch Phys Med
Rehabil 1986; 67: 722-725

22) Erickson RP, Merritt JL, Opitz JL, Ilstrup DM: Bac-
teriuria during follow-up in patients with spinal cord
injury: I. Rates of bacteriuria in various bladder emp-
tying methods. Arch Phys Med Rehabil 1982; 63:
409-412

23) Finerman GAM, Stover SL: Heterotopic ossification
following hip replacement or spinal cord injury: two
clinical studies with EHDP. Metab Bone Dis Rel Res
1981; 3: 337-342

24) Fishburn MJ, Marino RJ, Ditunno JF Jr: Atelectasis

and pneumonia in acute spinal cord injury. Arch Phys
Med Rehabil 1990; 71: 197-200

25) Frankel HL, Hancock DO, Hyslop G, Melzak J, Mi-
chaelis LS, Ungar GH, Vernon JDS, Walsh JJ: The
value of postural reduction in the initial management
of closed injuries of the spine with parapegia and tetra-
plegia. 1. Paraplegia 1969; 7: 179-192

26) Freed JH, Hahn H, Menter R, Dillon T: The use of
the three-phase bone scan in the early diagnosis of
heterotopic ossification (HO) and in the evaluation of
Didronel therapy. Paraplegia 1982; 20: 208-216

27) Kurnick NB: Autonomic hyperreflexia and its control
in patients with spinal cord lesions. Ann Intern Med
1956; 44: 678-686

28) Levi R, Hultling C, Seiger A: The Stockholm spinal
cord injury study: 2. Associations between clinical pa-
tient characteristics and post-acute medical problems.
Paraplegia 1995; 33: 585-594

29) Liberson R: Soft tissue calcifications in cord lesions.
JAMA 1953; 152: 1010-1013

30) Lindan R, Joiner E, Freehafer AA, Hazel C: Incidence
and clinical features of autonomic dysreflexia in
patients with spinal cord injury. Paraplegia 1980; 18:
285-292

31) Lloyd LK, Kuhlemeier KV, Fine PR, Stover SL: Initial
bladder management in spinal cord injury: does it
make a difference? J Urol 1986; 135: 523-527

32) Marini JJ, Pierson DJ, Hudson LD: Acute lobar atelec-
tasis: a prospective comparison of fibroptic broncho-
scopy and respiratory therapy. Am Rev Respir Dis
1979; 119: 971-978

33) McGuire EJ, Diokno AC: Urinary infection and com-
plications during clean intermittent catheterization
following spinal cord injury. J Urol 1984; 132: 943-
946

34) Needham RN, Smith MM, Matsen JM: Differences in
bacteriology of intestinal loop urinary diversions. J
Urol 1970; 104: 831-833

35) Orzel JA, Rudd TG: Heterotopic bone formation: clini-
cal, laboratory, and imaging correlation. J Nucl Med
1985; 26: 125-132

36) Reines HD, Harris RC: Pulmonary complications of
spinal cord injury. 1987; 21: 193-196

37) Sam CC: Autonomic hyperreflexia in spinal cord inju-
ry associated with pulmonary embolism. Arch Phys
Med Rehabil 1991; 72: 1014-1016

38) Stone JM, Nino-Murcia M, Wolfe VA, Perkash I: Chro-
nic gastrointestinal problems in spinal cord injury pa-
tients: a prospective analysis. Am J Gastroenterol



1990; 85(9): 1114-1119

39) Stover SL, Hataway CJ, Zeiger HE: Heterotopic ossi-
fication in spinal cord injured patients. Arch Phys Med
Rehabil 1975; 56: 199-204

40) Stover SL, Lloyd LK, Waites KB, Jackson AB: Uri-
nary tract infection in spinal cord injury. Arch Phys
Med Rehabil 1989; 70: 47-54

41) Yarkony GM, Bass LM, Keenan V, Meyer PR Jr:
Contratures complicating spinal cord injury: Incidence
and comparison between spinal cord centre and gen-

69 : Hpdg BAbel

=

WSl dig 933 A7 1095
eral hospital acute care. Paraplegia 1985; 23: 265-271

42) Yarkony GM, Chen D: Rehabilitation of patients with
spinal cord injuries. In: Braddom RL, Buschbacher
RM, Dumitru D, Johnson EW, Matthews D, Sinaki M,
editors. Physical medicine and rehabilitation, Phila-
delphia: Saunders, 1996, ppl1157-1158

43) Young JS, Burns PE, Bowen AM, McCutchen R: Spnal
cord injury statistics: Experience of the regional spinal
cord injury system. Good Samaritan Medical Center,
Phoenix, Arizona, 1982, pp97-98




