Evoked Potentials
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o Evoked potential
is an electrical potential recorded from the nervous system of a
human or other animal following presentation of a stimulus, as
distinct from spontaneous potentials as detected by
electroencephalography (EEG) or electromyography (EMG)
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Somatosensory evoked potential (SSEP)
Visual evoked potential (VEP)

Brainstem auditory evoked potential (BAEP)
Motor evoked potential (MEP)

Vestibular evoked myogenic potential (VMEP)
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Somatosensory evoked potential (SSEP)

o Median nerve SEP

—

. EP: Erb's point. (plexus)
. N13: Cervical potential recorded from the dorsal neck. (spinal cord)

. P14: Subcortically generated far-field potential, recorded from the
broad scalp. (probably caudal medial lemniscus)
N18: Subcortically generated far-field potential, recorded from scalp

electrodes ipsilateral to the stimulated nerve. (Probably brainstem
and thalamus)
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. N20: Primary cortical Somatosensory area, recorded using a bipolar
derivation to subtract the widespread far-field signals (e.g, P14 and
N18) from the superimposed primary cortical activity recorded locally
over the centroparietal region contra lateral to the stimulated
median nerve.

Somatosensory evoked potential (SSEP)
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(3) Dorsal column-medial lemniscal pathway.

Abnormal SSEP findings Interpretation
Technical problems

1. Abseat SEPs to amn stimulation at all recording levels Lack of stimulus; lack of synchronization between sinmulator and

averages fuky recording electrodes or equipment

2. Increased lsncy ot SEPs at all ecording levcls Hypothermiz; naccurate measurement of the distance between

stimalaing and recording clctrodes

Lesions of the nervous system
1. Abseat N9 with nommal N13 and N20 Noemal
2. Abscat N9 with abscrt or delayed N13 and N20 Perpheral nerve orpless kesion: e vt techial problems

3. Increased Iatency of N9 with eqally increased latency of N13 and N2 Peripberal nerve or plewus lesion: ule ot techmical problemns
Decreased perpheral condction velocity wit normial cntral conducton
es

4. Increased N9-N13 conduction time with normal N13 ampliude and o Defect 1l chial plexus and below the lower medulla
‘normal conduction velocity, normal N13-N20 conduction time

5. Abscat N13 and absent or delayed N20 Defect above the brachsal plexus and below or atthe lower medulla

6. Increased N13-N20 central conduction time with normal NO-N13 Defect shove the brachial pk and at or below th
conduction fime and nomnal perpheral conduction velocity cortex
7. Abseal N20 and normal N9-N13 condvction fine and nousal peripberal Defectab il pesus and at orbelow t
conducton vekcity cories

. Decressed peripherel condcion velocity and increased cental
condaction s

Combiation of peripheral ncrve or pless ksion and cenral defoct

Somatosensory evoked potential (SSEP)

o Posterior tibial nerve SEP

o LP: lumbar potential, recorded over the dorsal lower thoracic and
upper lumbar spines (lumbar cord)

o P31 and N34: Most likely analogous to P14 and N18 in MNSEPR,
recorded from Fpz

o P37: Primary cortical somatosensory area, recorded using bipolar
derivations to subtract widespread signals from the primary cortical
activity.

- Usually maximal somewhere between midline and centroparietal
scalp locations ipsilateral to the stimulated leg.

- Considerable variability in the scalp topographic distribution of the
P37 = it is necessary to record from both midline and ipsilateral
scalp locations.

Somatosensory evoked potential (SSEP)

o Posterior tibial nerve SEP
POSTERIOR TIBIAL NERVE SEP
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Abnormal SSEP findings Interpretation

Technical problems

1. Absent SEPs to am stimulation at all recording levels Lack of stimulus; lack of synchronization between stimulator and

average; faulty recording electrodes or equipment

2. Increased latency at SEPsat all recording levels Hypothermia: inaccurate measurement of the distance between

stimulating and recording electrodes
Lesions of the nervous system
. Absent FP potential with absent or normal L3 potentials and absent Normal
scalp SEPs or normal central conduction velocities
. Absent FP potential with effher absent spinal potentials and absent Lesion befween ankle and PF

scalp SEPs of normal central conduction velocities

¢. Decreased peripheral conduction velocity to PF and Defect below cauda equina

(1) equally decreased peripheral conduction velocity to L3 Defect of both distal and proximal peripheral nerve
(2) no decrease of peripheral conduction velocity between PF and L3S Defect between ankle and PF

d. Decreased peripheral conduction velocity to L3S with normal
peripheral conduction velocity to PF

©. Absent L3 and T12 potentials, absent or delayed scalp SEP with
normal peripheral conduction velocity to PF

Lesion befween PF and cauda equina

Probably lesion between PF and cauda equina
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Visual evoked potential (VEP)
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Visual evoked potential (VEP)

Visual evoked potential (VEP)

Visual evoked potential abnormality ~ Location

Binocularabsence of VEPs i ; ocular is-lack of acuity,
severe bilateral optic nerve defect
Monocularabsence of VEPs Optic nerve or ocular lesion
Prolonged VEP latency Optic nerve lesion
Increased interocular VEP latency diffe  Optic nerve lesion
rence
VEP Ocular lesion
VEP Ocular! lesion, any bilateral prechiasmal or chi

be normal

C}. (paradoxical lateralization)
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Visual evoked potential (VEP) Half field VEP
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Half field VEP Brainstem auditory evoked potential (BAEP)
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Abnormal bilateral temporal VEPs Lesionat or near optic chiasm
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Abnormal commesponding field VEPs L&snnoflpostuuwuﬂpaﬂmayr.,meophcradlam Short |atency (~10 msec)
) R S cte _ Milddle-latency (10~50 msec)
Al field VEP iplete optic nerve lesion Long-latency (>50 msec )
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Absent bilaterally Bilateral acoustic nerve lesion, brain death, rule out technical -
problems
Lo i entie AP Pei i icnerve lesion, rule out reduced o Motor evoked potential ) TrngPina simiton
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Absent, other side normal i 7 <J
Absent, peaks after a land Cnnimsmﬂ - E‘\‘mﬂc:aﬂwr
subsequentwaves, IPL lll~V nomal
Absentwave V or ratio VA1 i or upper —
o
Increased IPLs Il and lll~V i and upper ) § K
-0 i i i » lower o
pons i
W~V brainstem lesion, between lower pons and midbrain Peripneral // '\
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Abnomalincrease of wave V latency with rapidly ~ Suspectipsilateral brainstem lesion o W\
repeating stimuli | \
Increased BAEP threshold i i i lesik W"?ﬂ'ﬁfé'ﬂ 5 ‘D c
Shift of y-intensity but parallel  Ce ‘ a\
to normal curve | : D
Shift of latency-is
predominantlyaf low infensifies
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o Time-locked

o Averaging
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