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Motor Evoked Potentials and Somatosensory Evoked Potentials of Upper and
Lower Extremities for Prediction of Functional Recovery in Stroke

Se-Won Kim, M.D., Seung-Beom Kim, M.D., Su-Young Lee, M.D., Seong-Eun Koh, M.D.,
Jong-Min Lee, M.D., Ph.D., Joo-Young Lee, M.D.!

Department of Rehabilitation Medicine, Konkuk University School of Medicine, 'Department of Rehabilitation
Medicine, Kyounghee Neulfureun Geriatrics Hospital

Obijective: The aim of this study was to evaluate the relationship between motor evoked potentials
(MEPs) or somatosensory evoked potentials (SSEPs) and the recovery of function in acute or subacute
stroke patients.

Method: Twenty one hemiplegic stroke patients were examined with MEPs of extensor carpi radialis,
abductor pollicis brevis, tibialis anterior and abductor hallucis and SSEPs of median and tibial nerves.
A separate score was defined for upper and lower extremities within the Fugl-Meyer assessment and
Korean-modified Barthel index. Motor performances were evaluated simultaneously with the evoked
potential assessments and at 2 weeks after the first examination.

Results: The second motor function of upper extremity was significantly higher in patients with the
presence of MEP or SSEP (p<0.05). The improvement of self care was correlated with the
responsiveness in SSEP. Motor function of lower extremity was significantly associated with the
responsiveness in MEP or SSEP (p>0.05). MEP in tibialis anterior or tibial SSEP were correlated with
the mobility.

Conclusion: MEP in tibialis anterior is useful in predicting in mobility after stroke. SSEP is predictive
for activities in daily living after stroke. (Brain & NeuroRehabilitation 2012; 5: 24-31)

Key Words: activities of daily living, motor evoked potentials, recovery of function, somatosensory
evoked potentials, stroke
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Table 1. General Characteristics of the Patients

Characteristics Value

Demographics

Age (years) 66.48 + 12.93
Gender

Male 14

Female 7
Time after onset (days) 3048 = 21.73
Hemiplegic side

Left 9
Right 12
Stroke types

Hemorrhage 6
Infarction 15
Location

Cortex 12
Subcortex 8
Brainstem
MMSE 1595 + 10.86

Age, Time after onset, MMSE values are mean + standard deviation.
Gender, Hemiplegic side, Stroke types, Location, Dysphagia values
are number of patients. MMSE: Mini-Mental Status Examination.
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Table 2. Relationships Between Upper-Extremity Evoked Potentials and Occurrence of Motor and Functional Recovery
FMU Self care
EP response n
Exam 1 Exam 2 p Exam 1 Exam 2 p

MEP ECR Present 8 26.88 + 21.74 35.88 + 21.33 0.046" 3062 + 1605 4113 + 18.62  0.027"
Absent 13 12.69 £ 17.79 15.77 £ 16.68 0.173 2454 + 2003  29.00 + 23.13  0.028"

P 0.161 0.030* 0.547 0.374
APB Present 9 31.11 + 23.98 38.00 + 20.95 0.176 2789 + 17.11  36.89 + 21.56  0.028"
Absent 12 8.33 £ 8.70 12.50 + 12.33 0.043" 2608 + 2009 3117 + 2273 0.021"

p 0.034* 0.006* 0.808 0.702
SSEP  Median  Present 10 29.10 £ 23.44 36.50 + 19.83 0.084 3290 + 1330 4340 * 1613 0.011"
Absent 11 8.09 + 9.20 11.55 + 13.15 0.109 21.36 £ 21.23 2473 + 2325  0.063

p 0.006* 0.002* 0.197 0.085

Values are mean * standard deviation. EP: Evoked potential, MEPs: Motor evoked potentials, SSEPs: Somatosensory evoked potentials,
FMU: Fugl-Meyer score of upper extremity, ECR: Extensor carpi radialis, APB: Abductor pollicis brevis *p <0.05, p-value was derived

from Mann-Whitney U test.

p<0.05, p-value was derived from Wilcoxon signed ranks test.

Table 3. Relationships Between Lower-Extremity Evoked Potentials and Occurrence of Motor and Functional Recovery

FML Mobility
EP response n
Exam 1 Exam 2 p Exam 1 Exam 2 p

MEP TA  Present 12  22.83 + 738 2517 + 728  0.042" 1809 = 12.16 2525 + 1296  0.018"
Absent 9 544 + 428 778 + 561 0.109 933 + 1097 1322 + 13.85  0.068

p 0.000* 0.000* 0.111 0.111
AH  Present 11 2091 = 973 2355 + 921 00427 1691 + 1337 2336 + 1398  0.028"
Absent 10 930 + 849 1130 + 9.17  0.109 1150 = 1076 1398 + 1462  0.043"

p 0.010* 0.004* 0.426 0.251
SSEP  Tibial Present 15 1840 + 10.70 2020 + 1078  0.027" 1440 + 1267 2113 + 1410 00127
Absent 6 783 + 661 1150 + 935  0.180 14.17 = 1212 1750 + 1603 0.109

p 0.029* 0.045* 0.910 0.677

Values are mean + standard deviation. EP: Evoked potential, MEPs: Motor evoked potentials, SSEP: Somatosensory evoked potentials,
FML: Fugl-Meyer score of lower extremity, TA: Tibialis anterior, AH: Abductor hallucis. *p<0.05, p-value was derived from
Mann-Whitney U test. Tp<0.05, p-value was derived from Wilcoxon signed ranks test.
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Fig. 1. Distribution of patients according to presence of MEP and SSEP. FMU: Fugl-Meyer score of upper extremity, FML: Fugl-Meyer
score of lower extremity, UMEP: MEP in upper extremity, LMEP: MEP in lower extremity, (+): Response, (—): No response.
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Fig. 2. Changes in FMA subscores and K-MBI subscores according to presence of MEP and SSEP in upper and lower extremities. *p <0.05,
p-value was derived from Wilcoxon signed ranks test. FMU: Fugl-Meyer score of upper extremity, FML: Fugl-Meyer score of lower
extremity, UMEP: MEP in upper extremity, LMEP: MEP in lower extremity, (+): Response, (—): No response.
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