2
= | oy
umhui 21135

Evoked Potentials Tutauuijuinialu

wis Ml

Kaweewongprasert S. Evoked Potentials in clinical practice. Chula
Med J 1985 Feb ; 29 (2) : 239274

Sensory evoked potentials are transient electrical responses of
the nervous system to sensory stimuli. They reflect the electrophysio-
logical activities of various sensory modalities thus provide objective
data about the integrity of the relevant nervous tissue. Practically,
three modalities of EPs, namely visual evoked potential ( VEP),
auditory evoked potential ( AEP ), and somatosensory evoked potential
( SEP) are employed either singly or more often together as the
standard multimodality evoked potential test ( MEP) in the evaluation
of neurological patients. The author describes in general the basic
physiological principles, the recording technique and quality control,

the analysis and interpretation, the normal and abnormal EP patterns
as well as various current clinical applications of EP tests. Some

limitations and possible future developments are also mentioned.
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3. uvuuwu AEP Un@d  (Figure 5)
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3. HUUUKUYEY VEP UnA  (Figure 7)
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Table 1 Definition of Abbreviations

ABEP = Auditory brain-stem evoked potential

AEP = Auditory evoked potential

EP = Evoked potential

MEP = Multimodality evoked potential

PVEP = Reversible checkerboard pattern VEP

SBEP = Somatosensory brain-stem evoked potential
SEP = Somatosensory evoked potential

VEP = Visual evoked potential
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Figure 1 An example of compu-

100 200 300 msec

terized signal averaging
compared to electroence-
phalographic (EEG) acti-
vity (Top trace). The
somatosensory evoked po-
tential (SEP)is display-
ed after 1,2,4,8,16,32,

64 and 128 epochs of
time-locked brain elec-

trical activity have
been averaged in response
to median nerve stimula-
tion at the wrist. In

the bottom tracing, the

first 6 waves of the SEP
are numbered sequential-
ly. (From Dorfman L.J.,
Ann Rev Med 34 : 473-89)
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Figure 2 Schematic drawing of somatosensory evoked potential (SEP)
illustrates a method of analyzing and labeling waveforms.
See text for detail. (From Greenberg R.P., et al, J Neuro-
surg 47 : 150-167)
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Figure 3 Somatosensory evoked potentials in response to peripheral
nerve shock stimulation at the wrist (median nerve), knee
(peroneal), and ankle (postevior tibial) in an adult. The
initial positive component (positive down) of these trac-
ings was recordedv15 m sec after stimulation at the wrist,
but required 32 m sec to arrive and be recorded when the
posterior tibial nerve was stimulated at the ankle.

(From Greenberg R.P., et al , J. Neurosurg 56 : 1-18)
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SOMATOSENSORY EVOKED POTENTIALS

N

- Receptor Not detectable

Primary aofferent
neuron
g
Ascehding '|4Ao e

path 10 ,2/\. R | ]\}

Sensory cortex

Non-specific
cortex

Figure 4 The normal pattern of somatosensory evoked potentials (SEPs)
recorded after the stimulation of median nerve at the wrist.
The evoked potentials are designated by their presumed gene-
rators listed on the left ; 1e re;eptoi‘, primary afferent
neuron, ascending pathway, sensory cortex & nonspecific cor-
tex. (Adapted from Starr A., Ann Rev ‘Neuroscienace 1 : 103-
27)



260

s <4 d a
mit ninmbisaig

DaanIniY

AUDITORY EVOKED POTENTIALS

Receptor

Primary afferent
neuron

Ascending

path

Sensory cortex

Non-specific
coriex

Figure 5 The normal pattern of auditory evoked potentials (AEPs)eli-
cited by '"click". The format for this figure is the same as

Fig. 4. See text for detail. (Adapted from Starr A., Ann Rev

A

o

P50

P{50

Neurosci 1 : 103-271

n I

Auditory Broinstiem Potentiol
t

hrad

IOms
[
P350

+
l.25nV
Zms

100-1C,C00H:

100-3.000H:

*
Suv

1-I00Hz
- (@ D

4V



< o o . o
il 20 ;i 2 Evoked Potentials Turamljiidrivhl 261
numvivg 2528

MS
) 2 3 4 5 6 7 8 9 10
A | | 1 i ] i | 1 |
r=
o H : H H H
3 19 30 a1 5.2 76 9.2
— Cz+

ORGAN OF
CoANn

L ¢, - [ II I |AVA AVA VI ¢ VII
ACOUSTIC i COCHLEAR® SUPERIOR: LATERAL INFERIUR MEDIAL § AUDITORY
NERVE .81n NUCLEH OLIVARY | LEMNISCUS i COoLLICULUS GENICULATE { RADIATIONS
WEDULLAY - COMPLEX (PONS) % (MIDBRAIN) VTHAL MUS) (THALAMO
i (PONS) [ CORMcAL)

SUPERIOR
OLIvARY

OUTER COMPLE X PONTO

N RS Al

tyn

ACOUSTIC NEAVE -------

Figure 6 Diagram of normal pattern of vertex-positive anditory brain-

stem Potentials evoked by clicks 60 dB above normal hearing

threshold at a rate of 10 per second. The proposed neural

generators for each waves are also shown. (From Stockard

J.J. et al. Mayo Clin Proc 52 : 761-66)
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VISUAL EVOKED POTENTIALS
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Figure 7 The normal pattern of visual evoked potentials (VEPs). The
retinal potential (Top trace) is generally elicited by dif-
fuse light flash. While the other components of VEPs are
usually elicited by pattern reversal checker board (Bottom

trace). (From Starr A., Ann Rev Nenvosci 1 : 103-27)
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(a)
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Figure 8 Examples of normal and abnormal pattern-reversal visual
evoked potentials. (A) Normal tracing ; the dots indicate
the P100 wave peaks (B) Small, delayed VEP from the right
eye in a case of unilateral optic neuritis (From Dorfman
L.J., Ann Rev Med, 34 : 473-89)
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Figure 9 Multimodality evoked potential data from a normal subject

(From Greenberg R.P., J. Neurosurg 56 : 1-18)
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Figure 10 Diagram showing the sensory pathways involved in the gene-
ration of multimodality evoked potentials, (From Green-

berg R.P., J. Neurosurg 47 : 150-167)
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