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The Concepts of Montage in
Somatosensory Evoked Potentials.

Jae-Kwan Cha, M.D., Seung-Hyun Kim M.D.*

Department of Neurology, College of Medicine, Dong-A University, Pusan, Korea
Department of Neurology, College of Medicine, Hanyang University, Seoul, Korea*

- Abstract -

Although somatosensory evoked potential S(SSEPs) have been utilized as the useful diagnostic tools in evaluating
the wide variety of pathological conditions, such as focal lesions affecting the somatosensory pathways, demyelinat-
ing diseases, and detecting the clinically occult abnormality, their neural generatorsis still considerably uncertain. To
appreciate the basis for uncertainties about the origins of SSEPs, consider criteriathat must be met to establish a
causal relationship between activity in a neural structure and a spine/ scalp-recorded potential. Electrode locations
and channel derivations for SSEPs recordings are based on two principles.(1) the waveforms are best recorded from
electrode sites on the body surface closest to the presumed generator sources along the somatosensory pathways,
and(2) studies of the potential-field distribution of each waveform of interest dictate the best techniques to be used. In
this article, authors will describe followings focused on ;(1) the concepts of near field potential S(NFPs) and far field
potential S(FFPs) - the voltage of NFPs is highly dependent upon recording electrode position, FFPs are unlike NFPs
in that they are widely distributed, their latencies and amplitudes are independent of recording electrode.(2) appropri-
ate montage settings to detect the significant potentials in the median nerve and posterior tibial nerve SSEPs(3) neural
generators of various potentials(P9, N13, P14, N18, N20, P37) and their clinical significance in interpretating the
results of SSEPs. Especially, Characteristics of N18(longduration, small superimposed inflection) suggested that N18
is a complex wave with multiple generators including brainstem structures and thalamic nuclei. And N18 might be
used as the parameter of braindeath. Precise understanding on these facts provide an adequate basis utilizing SSEPs
for numerous clinical purposes.
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Figure 1. Sensory nerve potentials across the wrist recorded bipo -
larly(left), or referentially from volar(middle) or
dorsal(right) aspect with distal reference.
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Figure 2. The differences of near field potential(N20) and far field
potentialsS(P9,N10,P11,N12,P13) in scalp-scalp montage
and scal p-noncephalic montage.

00000000 DO O0OO0ooooo 10-20000 O
O 000 OO0 DOO0OO referencéd OO OO0O0O
000 000 0O 000 0000 ogo. Fig. 200
00 00 00 0O 0O ObOoo oo O P9, Nio,
P11, N12, P13, 000 N180 O0OOODO ODOO O
000 000 0000 000 000 00 FRPO O
000 Cc3u00 OO0 o0bo Ooboo oo oo
N200 OO0 ODO0O0ODOO0O0O OO OO Oooooo o
000 00 NFPOOO O O OO.

000000000 o000b0 oo ooooag
Fig. 30 OO N13 0O0O0O referencdl OO0 OO0
00 O polarityl O0O0O0O NFPO OO0 OOO0O
N120 polarity] OO0 OO ODO0O FFPO OO
0 000000 O00.0b0obobo0o oo oooo
00000 0000 00OD0OO0obObO oobOo FRPO O

162 Journal of the K. S. C. N. 1999

010 020

o [ TR B
7 S
G tup  Chanseld 1« pllaw
Ty |
Charangl ] e - ollaiv

= a
] raf
Charmedd - Q35 ciboy

atk

Figure 3. Median nerve SEPs recorded from a ring of electrodes
about the neck using noncephalic reference site.
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Figure 4. Distibution of P9sin response to stimulation of the left median at the wrist.

Table 1. Comparison of montage ; AEEG society guideline and
HYUH & Dong-A montage in median nerve SEP
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Figure 5. Basic concept of FFP and NFP in Median Nerve SEP
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Figure 7. Wave form changes of P9 with right median nerve stimu -
lation in different arm positions.
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Figure 8. Superimposed averaged somatosensoy evoked potential to median nerve stimulation, recorded
in front(electrode 2) or behind vertebra(electrode 1).
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Figure 9. Abnormal somatosensory evoked potential in patients
with syringomyelia(pain, temperature sensory loss, pre -
serve vibration and position). Absent N13 with normal
P14 and N20.
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Figure 10. Somatosensory evoked potential to right median nerve
stimulation.

P13/14 on channel 1-12.9 msec.

N13 on channel 2-11.2 msec.

P14 on channel 3-13.5 msec.
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Figure 11. Somatosensory evoked potential to the right median
nerve stimulation. Cc: contralateral cortex to stimula -
tion, Ci: ipsilateral cortex to stimulation, CV2: 2nd cer -
vical vertebra, NP: nasopharyngeal electrode.
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Figure 12. Somatosensory evoked potential in patient with ponto-
medullary junction hemorrhage. P13/14 was not
recorded. but N18 was preserved.
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