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=Abstract=

Electrodiagnostic Studies in Patients with Spinal Cord Injury

Ju Won Song, M.D., Chang l Park, M.D. and Eun Sook Park, M.D.

Department of Rehabilitation Medicine, Yonsei University College of Medicine

Between August 1993 and March 1994, electrodiagnostic studies were performed on 42
patients with spinal cord injuries who were admitted to Severance Hospital, Yonsei Uni-
versity College of Medicine. The patients were classified into two groups: complete spinal
cord injury group and incomplete spinal cord injury group. The changes of abnormal spon-
taneous activities and nerve conduction study findings were evaluated according to time
along with spasticity grade.

In this study, it was found that both abnormal spontaneous activity occuring frequency
and compound muscle action potential amplitude decreased according to time after com-
plete spinal cord injury. For both complete and incomplete spinal cord injury, occurence of
abnormal spontanecus activity was found to be decreasing as spasticity increased.

According to this study it was found that abnormal spontaneous activities to be present
in most patients with spinal cord injury even without peripheral nerve lesions, and their
occurance decreased proportionally as the time after injury and the spasticity increased.
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Table 1. Mcdified Ashworth Scale for Grading Spas-
ticity

Grade 0 : No increase in muscle tone.

Grade 1: Slightly increase in muscle tone manifest-
ed by a catch & release or by minimal
resistance at the end of the range of mo-
tion when the affected part(s) is moved in
flexion & extension.

Grade 1*: Slightly increase in muscle tone manifest-
ed by a catch followed by minimal
resistance throughtout by remainder(less
than half) of the range of motion.

Grade 2: More marked increase in muscle tone
through most of the range of motion, but
affected part(s) easily.

Grade 3: Considerable increase in muscle tone pas-

sive movement diffidhilt

Grade 4 : Affected part(s) rigid in flexion or exten-
sion.
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Table 2. Numeric Grade of Abnormal Spontaneous
Activity

0 : Silent at rest.

+1: Transient but reproducible runs of positive dis-
charges after moving the needle electrode,

+2:0Occasional spontaneous potential at rest in
more than two different sites.

+3:Spontaneous activities present at rest,
regardiess of the position of the needle elec-
trode.

+4: Abundant spontaneous potenitials nearly filling
the screen of the oscilloscope.
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Table 4. Distribution of Patients by Type and Level

Type and level No. of cases(%)

Complete paraplegia 11(26.2)
Incomplete paraplegia 6(14.3)
Complete quadriplegia 11(26.2)
Incomplete quadriplegia 14(33.3)

Total 42(100.0)

Table 3. Age and Sex Distribution

Complete spinal cord injury

Incomplete spinal cord injury

Agelyr)

Male Female Total(%) Male Female Total(%)
10~19 1 1{ 45) 2 0 2(10.0)
20~29. 7 1 8(36.4) 9 2 11(55.0)
30~39 7 i 8(36.4) 3 i} 3(15.0)
40~49 3 0 3(13.7) 4 0 4(20.0)
50~59 1 0 1{ 4.5) 0 0 0{ 0.0)
60=< 0 1 1{ 45) 0 1} 0( 0.0)

Total 19 3 22(100.0) 18 2 20(100.0)
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Table 5. Distribution of Patients by Frankel Classi-

fication
Classification No. of cases(%)
A 22(5.24)
B 6(14.3)
C 8(19.0)
D 6(14.3)
Total 42(100.0)

(47.6%)°]%c}(Table 4),
3) Frankel classificationo]| u}2 #x} #%

Frankel classificationo} ¢J3 ¥F%= Frankel
A4l #Fsts #Al7t 229, Frankel Bl sigsie
#2471 69, Frankel C7} 84, Frankel D7} 69
slgit(Table 5).
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Fig. 1. Correlation between duration after injury
and grade of abnormal spontaneous activity
in complete spinal cord injury patients{r—0.
627, r*=0.392, p<0.05).

Numbers in parenthesis represent number
of cases
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Fig. 2, Correlation between grade of spasticity and
grade of abnormalpsontaneous activity in
complete spinal cord injury patients(r=—0.
688, r*=0,473, p<<0.001).

Numbers in parenthesis represent number of
cases.
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Fig. 3. Correlation between duration after injury, grade of spasticity and grade of abnormal spontaneous
activity in complete spinal cord injury patients.
The bars represent each patient.
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Fig. 8. Correlation between duration after injury, grade of spasticity and grade of abnormal spontaneous
activity in incomplete spinal cord injury patients.
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and amplitude of compound muscle action and amplitude of compound muscle action
potential in complete spinal cord injury pa- potential in incomplete spinal cord injury
tients{r= —0.570, r*=0.325, p<0.05). patients(r=—0.170, r*=0.029, p>0.05).
Numbers in parenthesis represent number Numbers in parenthesis represent number
of cases, of cases.

— bbh —



4 « C7 complete SCI'
4 C6 incomplete SC'(Frankel B)
= 5 complete SCI'

Abnormal Spontaneous Activity
(%]
1

0 50 100 150 200
Days

Fig. 9. Plots of abnormal spontaneous activity ac-
cording to duration after injury.
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Fig. 10. Plots of amplitude of compound muscle
action potential according to duration
after injury.
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