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Short-Latency Median Somatosensory Evoked Potentials
on Localized Various Neurological Lesions

Young Choon Park, MD; Sang Doe Yi, MD: Kyung Moo Yoo, MD

Department of Neurology, Keimyung University
School of Medicine, Taegu, Koree

A number of short-latency somatosensory evoked potential (SEP) studies on various localized
neurological lesions has been reported recently to delineate neural generators of each SEP waves.
However, their localizing value remains to be elucidated since their specific neural origins still
have been debated.

We studied median SEP abnormalities in 53 patients with well localized neurological lesions
which were diagnosed clinically and by laboratory examinations (EMGs or brain CT scans).

In 9 patients with polyneuropathy, latencies of N9, N13 and N19 were delayed, and amplitudes
of N9 and N13 were decreased. Whereas amplitude of N19 and P23 and latency of P23 were

normal,
In 5 patients with brachial plexus injury, there were absence of N9 and subsequent SEP waves,

or delayed latencies of N9 and N13 with low amplitudes.

In 3 patients with cervical cord injury, there was normal N9. Whereas N13, N19 and P23 were
absent or low amplitudes with normal latencies.

In 3 patients with brainstem lesions (2 infarction and 1 metastatic tumor), there were normal
N9 and NI13 latencies, low amplitude of N13 and absent contralateral N19 and P23.

In 19 patients with thalamic lesions (17 hemorrhage, 1 infarction and 1 metastatic tumor),
there were normal N9 and N13, and absent N19 and P23 contralateral to the side of stimulation
in cases of sensory deficit, whereas delayed or low amplitude of contralateral N19 and/or P23 in
cases of mild sensory deficit,

In 6 patients with putaminal hemorrhage, there were normal N9 and N13 and absent contral-
ateral N19 and P23 in cases of sensory deficit, whereas low amplitde of N19 and P23 in cases
without sensory deficit.

And in 8 patient with well localized parietal infarction, there were also normal N9 and N13,
and absent contralateral N19 and P23 or delayed latency of P23 in cases of sensory deficit,

whereas were delayed latency of P23 or low amplitude of N19 and P23 in cases without sensory
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deficit.

In above SEP findings in well localized neurological lesions we propose the neural generator of

N9 is near brachial plexus, N13 is dorsal column of high cervical cord, N19 is in thalamus and

P23 is thalamocortical radiation or parietal sensory cortex.
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Fig.1. Median nerve sensory evoked potentials
from a normal subject (unilateral stim-
ulation at the wrist at 5/sec). FZ,
midfrontal; EP, Erb’s point; C2, middle
back of the neck over the C2 cervical
vertebra; Cc, scalp overlying the sens-
oriparietal cortex (2cm behind the C3/C4
position) contralateral to the stimulated
limb.
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Table 1. Normal data for median nerve somatosensory evoked potnetials (SEPs) from 42 normal
subjects. (Height 143—174cm, mean 167cm; age 13—62 years, mean 31.5 years)

" Lateney G TR
o mean+SD  mean+3SD  min max meaiiSD L%E,gg)cy Araf"g%>

EP 9.4+0.44 10.7 8.4 10.1 2.8+1.27 0.7 55.3%
N11 11.2+0.52 12.8 1o.1 12.1 0.5

N13 12.840.71 14.9 10.9 14.1 3.0+0.76 1.1 55.2%
N19 18,9+0.80 21.3 17.9 20.8 3.5+1.61 1.1 56.0%
P23 23.4+1.54 28.0 20.4 25.8 3.3+1.73 2.2 70.6%
EP—NI13 3.4-+0,53 5.0 2,2 4,5

N13—N19 6.1-+0.56 7.8 4.5 7.4

N19—Pp23 4.7+1.30 8.6 2.3 6.4

Table 2. SEPs findings in patients with focal neurological lesions

Focal = No. of SEP findings
Neurological Pts. NO N3 N19 P23
Lat Amp Lat Amp Lat Amp Lat Amp
Polyneuropathy 9 D l D l D N N N
Brachial plexus injury 5 A, D | A,D | AN N AN N
Cervical cord lesions 3 N N A ! AN | AN |
Brainstem lesions 3 N N N l A A
Thalamic lesions 19 N N N N A, D | A, D |
Putaminal hemorrhages 6 N N N N AN | AN |
Parietal infarctions 8 N N N N AN A,D |
Total patients 53

Lat=Iatency; Amp=amplitude; D=delay; N=normal; A=absent; 1 =low Pts=patients
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Fig.2. Patient with polyneuropathy. SEPs showed marked delayed latencies and low amplitudes
of N9, N13 and P23 peaks bilaterally,
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Fig.3. Patient with cervical cord injury resulting quadriplegia and Rt. sensory anesthesia

below C5. SEPs showed absence of NI13 with delayed latencies of N19 and P23 peak

on Rt. median nerve stimulation,
stimulation,

Rt. Median nerve SEPs

and absence of N19 peak on Lf. meidan nerve

Lf. Median nerve SEPs
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Fig.4. Patient W:ith brainstem tumor. fS‘E\Ps showed bilateral normal N9 and N13 peak, and
low amplitude of N19 and P23 peak on Rt. median nerve stimulation. Brain CT scan
showed a well demarcated round mass on brainstem.
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Fig.5. Patients with bilateral medial medullary syndrome.
bilateral absence of N19 and P23 peaks.
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Fig.6. Patient with left thalamic infarction (brain CT scan shows on the left) and right

hemisensory deficit.
right median nerve stimulation.

SEPs showed normal except absence of N19 and P23 peaks on



Ak - B - BIEGK A RIH mHERM A o) TEHME SRR AR AR — 295 —

Rt, Median nerve SEPs Lf. Median nerve SEPs

1T T
b | LA o
< N M L el

| AT T

o f \ = F7-C2 e
N | | 7 ad {

/
AR, e L
FZ-Ce - D] \ﬂ/-/ 'b\\ T1.‘7‘_(;6 ey .

210

r7Z-EP

N

¥7-C2

m

AV

e

Fig.7. Patient with right putaminal hemorrhage (brain CT scan shows on the left) and left
hemisensory deficit. SEPs showed normal except absence of N19 and P23 peaks on the
left median nerve stimulation.
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Fig.8. Patient with left parietal lobe infarction (brain CT scan shows on the left) and right
cortical sensory deficit. SEPs showed normal except delayed latency of P23 on Rt.
median nerve stimulation.
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