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Somatosensory evoked potentials of the dog:
recording techniques and normal values
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Median and tibial nerve somatosensory evoked potentials (SSEPs) of 5 sedated dogs were studied to determine their normal
features and optimal stimulation and recording techniques. Cortical potentials were mapped from an extensive array of skull
electrodes as each limb was independently stimulated with subdermal needles. The effects of bandpass and stimulus intensity and
rate were also assessed. Three cortical components (P1, N1, P2) were evoked by median or tibial nerve stimulation and were localized
along the coronal suture at lateral and medial electrodes. respectively. SSEP voltage varied much more than morphology. topography.
or latency. The inion was a stable, indifferent reference site. Cortical SSEP frequency content was mostly below 250 Hz. Maximal
SSEP voltage was achieved only at stimulus intensities 2-3 times motor threshold. Appropriate methods minimize technical

difficulties and consistently yield legible SSEPs.

Introduction

Short-latency somatosensory evoked potentials
(SSEPs) are a sensitive quantitative measure of
conduction in somatosensory pathways of the
central nervous system. SSEPs are now widely
used in clinical medicine to diagnose abnormal
sensory function and to monitor neurologic status.
However, the myriad SSEP techniques adopted by
investigators have presented a major obstacle to
their clinical application. Recently, guidelines were
published in an effort to standardize techniques
and nomenclature for clinical evoked potential
studied of humans (American EEG Society, 1984).

SSEPs are increasingly used in research involv-
ing animals, especially to quantify cerebral dys-
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function in models of brain ischemia. These SSEP
studies also show little uniformity of stimulus or
recording technique. nomenclature, or methods of
data analysis and presentation. Some standardiza-
tion would be helpful to investigators less experi-
enced in SSEP methods, allow closer comparisons
between studies, and perhaps ultimately facilitate
a better understanding of the relation of SSEP
changes to cerebral pathology (Ropper, 1986). We
studied the SSEPs of sedated dogs to determine
optimal stimulation and recording techniques and
to obtain normative data for future studies em-
ploying the SSEP as an adjunctive measure of the
cerebral effects of ischemia.

Materials and Methods

Five healthy and fed adult mongrel dogs weigh-
ing 15.4-24.0 kg (4 male, 1 female) were studied.
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Each was anesthetized with sodium pentobarbital
30 mg/kg intravenously, intubated, and main-
tained on room air with controlled ventilation.
Neuromuscular blocking agents were not used. An
esophageal probe was inserted to the level of the
heart to monitor body temperature, and heating
lamps were used to correct hypothermia. The elec-
trocardiogram, respirations, and mean and pulsa-
tile arterital blood pressure were continuously
monitored.

The anesthetized animal’s scalp was incised
along the mid-dorsal line and reflected to the
squamous (parietotemporal) sutures, widely ex-
posing the skull bilaterally. Recording electrodes
consisting of 1/4 inch self-tapping stainless steel
screws attached to teflon-insulated cable were in-
serted into drilled holes without penetration of the
dura. An array of at least 17 electrodes was placed
in each dog’s skull (Fig. 1) using 3 anatomical
landmarks for consistent placement: (1) anteri-
orly, the point on the pars frontalis where the
external frontal crests diverge anterolaterally from
the sagittal crest; (2) posteriorly, the inion (central
surface point on the external occipital protuber-
ance); and (3) the squamous sutures laterally. Five

Fig. 1. Dorsal view of dog skull, showing minimum array of
skul] electrodes for SSEP recordings.

electrodes were placed along the mid-dorsal line at
equal inter-electrode distances, extending from the
divergence of the external frontal crests to the
mion. To each side of the 3 intermediuie midline
electrodes were placed 2 or 3 electrodes at equal
intervals, forming 3 parallel rows of clectrodes
extending transversely between the squamous su-
tures. In 3 dogs, 8-16 additional electrodes were
placed near the anterior transverse row to map
SSEP topography in greater detail. Inttial record-
ings utilized a limb or lumbar spine clectrode as
reference, but once the absence of cortical SSEPs
at the occiput was established. an inion reference
was used because of its greater stability and lesser
myogenic activity.

In 2 animals, electrodes were also iserted at
cervical, thoracic, and lumbar spinal levels to re-
cord the spine potentials evoked by tibial nerve
stimulation. These consisted of 5/8 inch stainless
steel screws drilled into spinous processes or EEG
needle electrodes inserted between them.

Electrode impedances were maintained below
5000 £2. The ground was a needle electrode placed
proximally in the stimulated limb. Four-channel
recordings were obtained on a Nicolet Compact
Four system. Amplifier gain was 24,000, and
amplifier bandpass was 30--3000 Hz (~ 3 dB) with
filter roll-off slopes of 12 dB/octave. Analysis
times were 50 ms for median nerve and 100 ms for
tibial nerve studies. There were 512 data points
per channel, giving dwell times of 98 and 195 ps
for median and tibial nerve studies, respectively.
Amplitude resolution of A/D conversion was &
bits. Each average consisted of 100- 300 samples.
repeated at least once for each derivation and
stimulus condition to assure coherence. The devel-
oping average and raw EEG signal were moni-
tored and averaging stopped if artifacts were
prominent.

The stimulus was a 200-ps monophasic square
wave generated by a constant-current stimulator
at a rate of 5.1 Hz. The intensity was well above
motor threshold (3-8 mA), evoking a moderately
vigorous muscle twitch. Stimulating electrodes
were standard needle EEG type with impedances
below 10,000 £, inserted subdermally close to the
nerve with the cathode 2 c¢m proximal to the
anode. The median nerve was stimulated in the



distal antebrachium immediately proximal to the
first inter-digital space of the forepaw. The tibial
nerve was stimulated 2-3 cm proximal to the
tibiotarsal (ankle) joint, along the tendinous inser-
tion of the gastrocnemius muscle. Each limb was
stimulated independently until SSEPs were re-
corded from all scalp electrodes.

The effect of different filter settings was studied
in 3 animals. Once the maximal cortical SSEP was
localized, the low frequency (high-pass) filter was
held constant at 5 Hz as repeat recordings were
obtained at high frequency (low-pass) filter set-
tings of 30, 100, 250, 500, 1000, 1500, 3000 and
10,000 Hz. The effects of low frequency filter
settings of 0.01, 1. 5, 10, 30, 100, 150 and 300 Hz
were similarly investigated with the high frequency
filter set at 3000 Hz. The effect of stimulus inten-
sity on median and tibial nerve SSEPs was in-
vestigated in 3 animals. Using the derivation that
best defined cortical SSEPs. repeat recordings were
obtained at stimulus intensities ranging from be-
low motor threshold to 4 times the threshold
value. The effect of stimulus rate was studied in 2
animals. Cortical SSEPs were recorded at median
nerve stimulation rates of 5.1, 10.1, 15.1 and 17.5
Hz, and tibial nerve stimulation rates of 5.1, 10.1,
and 15.1 Hz, with 30 and 50 ms analysis times,
respectively.

Results

In all 5 dogs, well-defined and reproducible
SSEPs were recorded from the skull overlying
somatosensory cortex with median or tibial nerve
stimulation. The morphology, topography, and
latency of each component showed a high degree
of consistency among animals. Each waveform
was labeled “N” or “P” to denote surface polarity
and numbered sequentially.

SSEP morphology and polarity were identical
with median or tibial nerve stimulation (Fig. 2).
Three potentials were consistently identified: an
initial positive component (P1), a negative compo-
nent (N1), and then a smaller positivity (P2) that
was longer in duration than preceding compo-
nents. P2 was occasionally followed by low volt-
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Fig. 2. Typical canine SSEPs recorded at the skull overlying

somatosensory cortex on contralateral median (A) and tibial

(B) nerve stimulation. In this and all subsequent figures, 2

separate averages of 300 individual responses are superimposed

to demonstrate reproducibility. Waveforms are unretouched
and no digital filtering was used.

age negative (N2) and positive (P3) components,
which were attenuated by sedation.

The voltages of P1, N1, and P2 varied much
more than peak latencies (Table I). Tibial nerve
SSEP latencies were longer, proportional to the
greater length of that conduction pathway. Latency
variations among animals were small and closely
related to differences in body size. But voltages
varied greatly among dogs, and sometimes even
between left- and right-sided stimulation of the
same animal (e.g., dog no. 3). P1, N1, and P2 were
2-4 times greater in amplitude on median nerve
stimulation. N1 was the largest component, rang-
ing from 8.2 to 51.1 pV when evoked from the
median nerve and 3.1 to 34.8 pV in tibial studies.
P1 showed a similarly wide voltage range. P2 was
lowest and least variable in amplitude.

SSEP topography was similar among animals
(Fig. 3A, B). On median nerve stimulation, the
P1-N1-P2 complex was localized to the con-
tralateral parietal bone, on the dorsolateral aspect
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TABLE 1
PEAK LATENCIES AND VOLTAGES OF CORTICAL SOMATOSENSORY EVOKED POTENTIALS

Latencies in ms and voltages in pV. Values from left- and right-sided stimulation are separated by a slash (/). Two superimposed,
coherent averages from the skull location showing maximal SSEP voltage were measured with cursors. All voltages are from a
baseline determined as a function of the entire waveform. S.D. = standard deviation.

Dog P1 N1 P2
No. Wt. (kg) Latency Voltage Latency Voltage Latency Voitage
Median nerve stimulation
1 18.1 - /16.7 - /246 - /230 - /286 - /363 - /6.5
2 204 18.8 /14.9 10.2 /6.4 253 /200 22.4/13.0 37.7 /325 13.0 /9.3
3 24.0 18.9 /158 494 /105 24.8 /20.5 51.1,/233 38.1 /324 154 /122
4 154 139 /135 59 /5.6 19.1 /184 8.2/10.0 30.0 /296 3.0 /39
5 20.6 16.0 /157 28.4 /230 21.8 /21.6 333,274 344 /358 9.1 /94
Mean 16.9 /153 23.5 /140 22.8 /20.7 28.8 /20.5 35.1 /333 10.1 /8.3
S.D. 2.41/1.20 19.8 /9.14 2.88/1.73 18.1/8.48 3.75/2.76 541/3.16
Tibial nerve stimulation
1 18.1 194 /- 34 /- 276 /- 44/~ 432 /- 28 /-
2 20.4 20.5 /19.6 46 /2.2 255 /26.8 3.6/39 333 /414 2.8 /26
3 24.0 234 /24.0 89 /3.0 280 /322 34.8/6.2 374 /444 25 /3.4
4 15.4 18.8 /19.0 9.0 /141 254 /254 9.7/16.6 40.2 /39.8 40 /58
S 20.6 22.0 /19.0 4.7 /13 28.8 /28.8 6.6/3.1 44,2 /438 29 /26
Mean 20.8 /204 6.1 /52 27.1 /28.3 11.8/7.5 39.7 /424 3.0 /3.6
S.D. 1.89/2.42 2.63/6.01 1.53,/2.95 13.1/6.24 444,214 0.58,/1.51
LEFT
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Fig. 3. Right median (A) and right tibial (B) SSEPs of dog no. 4, showing localization of the P1-N1-P2 complex along the coronal



of its anterior border along the coronal (fronto-
parietal) suture. Tibial nerve SSEPs had more
variable topography. They were always maximal
near the bregma (point of crossing of the coronal
and sagittal sutures). but not always located con-
tralateral to the stimulated side. Of the 9 hind-
limbs tested, tibial SSEPs were contralateral in 5.
ipsilateral in 2, and maximal at the midline in the
other 2. In both cases of an ipsilateral response.
no SSEP was recorded over the contralateral
hemisphere. Moreover. the topographies of left
and right tibial SSEPs were often not mirror images
of each other. In 3 of 4 dogs in which both sides
were tested, left and right tibial SSEPs differed
with respect to whether they were maximal at the
midline or ipsilateral or contralateral to the
stimulated side. But despite variable laterality, the
tibial SSEP in 8 of 9 cases was at least half its
maximal voltage at a mudline electrode near the
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bregma. P1 had a more restricted distribution than
N1 with either median or tibial nerve stimulation.
Voltages of the P1-N1-P2 complex were usually
maximal at only a single electrode and could
diminish markedly less than 1 cm away (Fig. 4).

On median nerve stimulation, P1 coincided with
a widespread negative potential located more an-
teriorly and over the midline and opposite
frontal-parietral regions (Fig. 3A). This negativity
was followed by a similarly distributed positivity
simultaneous with N1. P1 and N1 voltages usually
exceeded those of their opposite polarity counter-
parts. When changes in stimulus parameters al-
tered P1-NT1 voltages. parallel changes were seen
in the components of opposite polarity.

At P1 onset and superimposed on its initial
phase, 3 or 4 diminutive potentials were often seen
(Fig. 5). These waveforms were only 1-2 uV. but
when artifact was minimal. could be recorded over
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suture contralateral to side of stimulation. SSEPs are displayed as if skull faced to right, mid-dorsal recordings in middle row, and
arrows denoting the plane of the coronal suture. Only the first 35 ms (median) or 70 ms (tibial) after stimulation are displaved.
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Fig. 4. Left median nerve SSEPs recorded from the anterior

right parietal bone of dog no. 3, illustrating a steep voltage

gradient of cortical responses. Six electrodes extended laterally

from the mid-dorsal line at 8 mm intervals, each referenced to

the inion. Cortical SSEPs were highest in voltage at electrode 5.

and at adjacent electrodes were well-defined but less than half
the maximal amplitude.
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Fig. 5. Subcortical potentials preceding the cortical SSEPs on
right median nerve stimulation (dog no. 5), recorded at a
standard sensitivity (A) and magnified (B). A series of 3-4
waveforms of 1-2 uV with a large spatial distribution precede
and coincide with the onset of P1.
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Fig. 6. Central conduction time (CCT) as determined by the
difference between the peak latencies of the L7 spine potential
and P1 on left tibial nerve stimulation (dog no. 1). Lower trace
is from a screw electrode in the L7 spinous process referenced
to the low thoracic spine. Upper trace is the cortical SSEP
recorded near the bregma with an inion reference.

the entire dorsal skull, a spatial distribution
broader than any other component.

Spine potentials were readily defined at the
lumbar level (Fig. 6), but were usually obscured at
the thoracic spine by artifacts related to respira-
tion. No cervical spine potentials could be re-
corded with either subdermal needle or screw elec-
trodes.

The effects of filter settings on median and
tibial SSEPs were similar (Fig. 7). With low-
frequency filter settings of 1, 5, or 10 Hz, SSEPs
had maximal voltages and virtually identical mor-
phologies and latencies. SSEPs were slightly at-
tenuated with a 30 Hz low-frequency filter and
virtually disappeared with settings of 100 Hz or
higher, especially the Pl component. High-
frequency filters from 100 to 10,000 Hz yielded
similar SSEP voltages, whereas a 30 Hz setting
markedly attenuated and distorted the waveforms.
The significant SSEP change at the higher settings
was phase shift (Spehlmann, 1985b), with progres-
sive increase in peak latencies as the high-
frequency filter was reduced from 10,000 to 100
Hz. The most pronounced phase shift occurred
between 250 and 100 Hz (Fig. 7B).
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Fig. 7. Filter effects on cortical SSEPs from right median nerve
stimulation of dog no. 5. A: effects of different low-frequency
filter settings. High-frequency filter held constant at 3000 Hz.
B: effects of different high-frequency filter settings. Low-
frequency filter held constant at 5 Hz. Dotted line (B) depicts a
phase shift typical of analog filters. which here is greatest at
high filters below 250 Hz. A less pronounced latency increase
occurs with reduction of the low filter setting.

Stimulus intensity profoundly affected median
and tibial SSEP voltages (Fig. 8). At motor
threshold, voltages were no more than 30-60% of
their maximum values. The optimal stimulus in-
tensity was twice median motor threshold or 3
times the tibial threshold value. The subcortical
components at Pl onset were evident only with
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Fig. 8. Effects of stimulus intensity on cortical SSEPs from

unilateral median (A) and tibial (B) nerve stimulation (dog no.

5). Arrows indicate motor threshold in mA. Optimal SSEP

voltage and definition required an intensity 2-3 times the
motor threshold value.
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Fig. 9. Effect of stimulus rate on cortical SSEPs from right

median nerve stimulation (dog no. 5). As stimulus rate was

increased from 5.1 to 17.5 Hz. there was a progressive decline
in P1 and N1 voltages without latency changes.

suprathreshold intensities. When the stimulating
electrode was close to the nerve, the motor
threshold was 1-3 mA. Intensities 2-3 times this
value produced brisk, localized flexor twitches of
the paw with little electrical or movement artifact.

Increasing the stimulus rate reduced the volt-
ages of median and tibial SSEPs without affecting
latencies (Fig. 9). The voltage decrement between
5.1 and 10.1 Hz was small. but increased with 15.1
and 17.5 Hz rates.

Discussion

Our study demonstrates that well-defined
SSEPs can be consistently evoked from the median
or tibial nerve of the dog. Voltages are enhanced if
stimulation and recording parameters are properly
selected. For cortical components, variations in
morphology, topography, and latency are small as
compared to voltage differences, which may be
considerable even between left and right limbs of
the same animal.

The early cortical SSEPs recorded from our 5
dogs are similar to those obtained by other investi-
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gators from dog (Bennett et al., 1977; Parker,
1978; Kornegay et al., 1981; Dong et al., 1983:
Nakagawa et al., 1986; McPherson et al., 1986;
Cerchiari et al., 1987) and cat (Allison et al., 1966;
Gregory et al., 1979; Allison and Hume, 1981;
Dong et al., 1982; Sutton et al., 1982; Sato et al.,
1984; Meyer et al.,, 1985). P1, N1, and P2 compo-
nents are consistently recorded near the con-
tralateral ectosylvian gyrus. Some studies (Allison
et al, 1966; Gregory et al., 1979; Allison and
Hume, 1981; Sato et al., 1984; Lesnick et al.,
1984) have not described N1 or P2 components,
probably due to use of a shorter analysis time or
attenuation by anesthesia. Later cortical compo-
nents N2 and P3 cannot be consistently recorded
from anesthetized animals (Sutton et al., 1982).
There is no general agreement about waveform
nomenclature for canine SSEPs. We adopted a
purely descriptive nomenclature that is suitable
for relatively stereotyped waveforms, promulgates
no unwarranted assumptions about generator
sources of canine SSEPs or their counterparts in
man, and facilitates comparisons among species.
The attributes of P1, N1, and P2 suggest that
all are generated at a cortical level. They have
circumscribed distributions over somatosensory
cortex, relatively long latencies and durations, and
high amplitudes. These features are consistent with
the conclusion from cortical ablation studies that
the anterior portion of the ectosylvian gyrus is the
principal generator of the cortical SSEP (Marshall
et al.; 1941; Coyer et al., 1986). Voltage gradients
of cortical SSEPs are steep, necessitating precise
eleetrode positioning to record responses at their
maximal amplitude. We found the coronal suture
to be the most useful skull landmark in all 5 dogs.
The 3 or 4 tiny waveforms at P1 onset were low
in voltage, widespread over both sides of the head
with unilateral stimulation, and constant in con-
figuration and polarity. Such attributes are con-
sistent with subcortical potentials recorded by
volume conduction at a distance from their gener-
ator sources (Spehlmann, 1985a). Iragui-Madoz
and Wiederholt (1977a and b) recorded identical
potentials from the skulls of cats, and demon-
strated with ablation /transection studies (1977a)
and with simultaneous skull and depth recordings
(1977b) that they arise in cervical spinal cord,

brainstem, thalamus, and subcortical white matter.
The application of subcortical potentials in experi-
mental models is limited by their very low volit-
ages. Delineating them may require bilateral
stimulation, prolonged averaging. and very low
levels of artifact.

Canine SSEPs have many similarities to those
recorded from humans. In both species, cortical
SSEPs are localized over dorsolateral somato-
sensory cortex on median nerve stimulation and
close to the midline in tibial nerve studies. This
SSEP distribution reflects the functional organiza-
tion of somatosensory cortex in both species as an
“inverted homunculus”. Another similarity is the
more variable topography of tibial nerve SSEPs.
In humans these responses are often maximal
ipsilateral to the stimulus (paradoxical lateraliza-
tion) due to an oblique orientation of the SSEP
generator to the plane of the recording electrode
(Cruse et al., 1982).

One major difference between human and
canine SSEPs is the polarity of the first cortical
component evoked by median nerve stimulation.
Whereas this potential is invariably positive (P1)
in the dog, in humans it is a negativity designated
N19 (Chiappa, 1983a) or N20 (American EEG
Society, 1984). Although some evidence has sug-
gested that the human N20 originates in the
thalamus (Chiappa, 1983b), the viewpoint of many
investigators favors a generator in somatosensory
cortex (Emerson and Pedley, 1984). The canine P1
and human N20 appear to be equivalent as electri-
cal mantfestations of primary cortical activation.
Their opposite polarities probably result from dif-
fering orientations of the SSEP generator to the
cerebral convexity, reflecting the different geom-
etry of the somatosensory cortex hand area in
primates and non-primates (Allison and Hume,
1981).

Our findings and those of previous studies sug-
gest that technical guidelines can be formulated
for SSEP studies of the dog and similar species.

Stimulation

EEG needle electrodes can be inserted close to
the peripheral nerve and the hub anchored to the
skin with tape or suture. The median and tibial
nerves are easily stimulated in the distal extremity



because of their large size, superficial course, and
proximity to readily identifiable external land-
marks. They are larger than the ulnar and per-
oneal nerves, respectively (Miller et al., 1964b).
Other peripheral nerves have been used (Parker,
1978; Gregory et al., 1979; Kornegay et al., 1981;
Dong et al., 1983; Sato et al., 1984; Nakagawa et
al., 1986), but without apparent advantage for
evaluating cerebral function. A stimulus duration
of 200 us 1s suitable; with longer durations, artifact
may become large. A stimulus intensity 2-3 times
the motor threshold elicits SSEPs of maximal volt-
age and definition, usually with minimal electrical
or muscle artifact. Less than 10 mA were needed
in our study if stimulating electrodes were posi-
tioned properly. Parker (1978) likewise reported a
stimulus intensity of 3 times threshold value to be
supramaximal for canine SSEPs. A stimulus rate
of about 5 Hz elicits larger responses than 10 Hz
or higher rates. The stimulus should produce a
readily visible, brisk, well-localized twitch with
flexion of the paw. When the stimulator is not
close to the nerve, the threshold is higher and the
twitch more diffuse, increasing stimulus and
muscle artifact. The ground can be a band, plate,
or needle electrode on the stimulated limb or a
screw electrode in the skull.

Recording

A critical step in reducing artifact is selecting
filter settings that are no wider than necessary to
define the signal of interest (Lueders et al., 1985).
Cortical SSEPs of the dog consist primarily of
10-250 Hz activity; frequencies less than 100 Hz
provide the largest contribution. A 30 Hz low-
frequency filter causes some reduction of SSEP
amplitude, but can be indispensable in eliminating
slow wave artifacts. It proved a practical com-
promise between attenuation of the SSEP by
filtering and its distortion by low-frequency
artifacts. The high-frequency filter need be set no
higher than 250 Hz. An analysis time (sweep) of
40-50 ms for median nerve or 80-100 ms for
tibial nerve studies is adequate unless SSEPs are
markedly delayed. Averages of 100300 individual
responses yield well-defined cortical waveforms
from the skull when artifact levels are low.
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Recording electrodes are very stable if attached
to the skull. One potential difficulty is that skulls
differ more in size and shape among domestic
dogs than in any other mammalian species (Miller
et al., 1964a). However, the coronal suture is a
useful landmark for placing electrodes close to the
ectosylvian gyrus. The point at which the SSEP is
maximal varies somewhat, but generally lies within
2 cm of the bregma for tibial nerve SSEPs or
0.5-0.75 of the distance between the sagittal and
squamous sutures for median nerve SSEPs. The
maximal response is best localized by exploring
along the coronal suture with several electrodes.
Scalp recordings from the dog - with either surface
or needle electrodes — are technically difficult
because of the massive temporalis muscle that
invests the dorsolateral skull. Legible scalp record-
ings may require deep sedation of the animal or
neuromuscular blockade, and lack the amplitude
of SSEPs recorded from the skull.

Lumbar spine potentials evoked from the tibial
nerve are readily recorded from screw electrodes
in spinous processes. We were unable to identify
cervical spine potentials with either median or
tibial nerve stimulation. Non-invasive recording of
cervical spine and medullary SSEP components is
technically difficult because of the dog's massive
nuchal musculature and bone structure, as well as
interference from respirations and electrocardio-
gram. Allison and Hume (1981) succeeded with a
more invasive technique in which coaxial electro-
myographic electrodes were inserted in or near the
cord dorsum.

The posterior cranium (inion) is a stable and
accessible site for the reference electrode. Nasal or
frontal references appear to be equally satisfactory
(Iragui-Madoz and Wiederholt, 1977a and b:
Parker, 1978; Kornegay et al., 1981: Allison and
Hume, 1981; Sutton et al., 1982; Dong et al.,
1983; Lesnick et al., 1984; McPherson et al., 1986;
Cerchiari et al., 1987). Non-cephalic references are
less desirable because muscle, movement, and
electrocardiogram artifacts are greater, and large
inter-electrode distances often give rise to greater
electrical interference (Webster, 1984).

The sensitivity and specificity of the SSEP in
detecting conduction abnormality are enhanced
by measuring the central conduction time (CCT),
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which approximates the transit time of the affer-
ent volley through the spinal cord and brain.
Unlike peak latencies, the CCT is minimally af-
fected by limb length, limb temperature, or pe-
ripheral nerve lesions. The CCT of the dog is the
difference between the peak latencies of the Pl
component and a lumbar spine potential (Fig. 6).

Our study will hopefully encourage greater
standardization of SSEP studies in animals. Selec-
tion of appropriate stimulation and recording
techniques will enhance the quality and con-
sistency of SSEPs recorded from the sedated dog,
and are probably applicable to other mammalian
species. Electrodes can be implanted in the sedated
animal without serious morbidity. Cortical SSEPs
have highly consistent morphology, topography,
and latency. Because SSEP voltages can show
large inter-side and inter-subject variations, mea-
surements under experimental conditions must be
compared to baseline values specific to each limb
tested. Technical parameters such as bandpass,
stimulus intensity and rate, and recording site
affect the voltages and latencies of SSEPs. A
consistent and meticulous approach will assure
that SSEP changes related to physiological events
can be distinguished from those caused by varia-
tions in technique.
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