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MECHANICALLY AND ELECTRICALLY EVOKED SOMATOSENSORY POTENTIALS IN 
HUMANS: SCALP AND NECK DISTRIBUTIONS OF SHORT LATENCY COMPONENTS 

H. PRATT ~ and A. STARR 

Department o f  Neurology, University o f  Californ&, Irvine, Calif. (U.S.A.) 

(Accepted for publication: November 3, 1980) 

Short latency electrically evoked somato- 
sensory potentials have been described by  
various investigators, and in some of  the 
studies non-cephalic references were used 
(Cracco and Cracco 1976; Jones 1977; Krit- 
chevsky and Wiederholt 1978). The surface 
distribution studies were limited to detailed 
examination of  the short latency components  
occurring in the nuchal region (e.g., Jones 
1977); scalp recording sites were few. The 
scalp distribution of  longer latency compo- 
nents of  the sorfmtosensory evoked potentials 
has been studied (Goff  et al. 1977) but the 
cephalic reference which was used compli- 
cates the interpretat ion of  the origin of  far- 
field recorded components .  

Recently we have described short latency 
mechanically evoked potentials (Pratt et al. 
1979a) and compared them with electrically 
evoked somatosensory potentials (Pratt et al. 
1979b).  In our previous studies both of  the 
electrodes in the differential configuration 
were cephalic (or nuchal) and thus the distri- 
but ion of  components  was difficult to assess 
because of  possible superimposition of  consti- 
tuents  in the wave forms recorded.  

The purpose of  this study was to define the 
neck and scalp surface distribution of  short 
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latency mechanically -- as well as electri- 
cally -- evoked somatosensory potentials in 
normal humans, using a non-cephalic refer- 
ence electrode. 

Methods 

Subjects were 10 adults (5 males and 5 
females) 18--38 years old, wi thout  neurologi- 
cal disease. They rested on a bed in a sound- 
at tenuating chamber,  with their  left hand 
supported on a warmed plastic mold. Digital 
skin temperature  was moni tored continuously 
and maintained between 33 and 36°C. The 
evoked potentials f rom each subject were col- 
lected in a single session in response to:  (1) 
electrical stimulation of  the median nerve at 
the wrist, and (2) mechanical stimulation of  
the fingernail. Stimuli were delivered at a rate 
of  4/sec. Each recording session lasted about  
2 h during which subjects were encouraged to 
sleep. 

Electrical stimuli were 0.2 msec durat ion 
square pulses of  constant current,  delivered to 
the left median nerve through silver cup elec- 
trodes, placed at the wrist 3--4 cm apart,  over 
and parallel to the nerve. The proximal elec- 
t rode was the cathode.  Current was adjusted 
to a level just below that  producing a thumb 
twitch and was never allowed to produce dis- 
comfor t .  

The mechanical stimulus was generated by 
activating a moving coil vibrator with a 
5 msec durat ion electric pulse. The sound 
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produced by the movement  of the vibrator 
was masked by white noise from a speaker 
near the subject. A more detailed account of  
the mechanical stimulus has been provided 
earlier (Pratt et al. 1979a). 

Subjects were grounded by a metal plate 
placed on the left forearm, proximal to the 
stimulating electrodes. The reference elec- 
t rode was placed on the right forearm. Silver 
cup recording electrodes were placed over the 
4th thoracic (T~ v), the 7th cervical (Cvi i ), the 
4th cervical (Civ} and the 2nd cervical (CII) 
vertebrae, and over the scalp locations of  Oz, 
P4, P3, A2, A~, C4, Cz, C3, F4, F3 and Fpz 
according to the International 10-20 system. 

The potentials were amplified with a gain 
of  200,000 using a bandpass of  30--3000 c/ 
sec (3 dB down points, 6 dB/octave slope). 
The potentials evoked during the 51 msec 
following the initiation of the stimulus, in 
response to 1000 stimuli were averaged by an 
8-channel averager (using a dwell time of 200 
psec and 256 addresses per channel). The 
averaged potentials were plotted, with posi- 
tivity at grid 1 of the differential configura- 
tion, i.e. the exploring electrode, as an up- 
ward deflection, and stored on magnetic tape 
for further analysis. A duplicate of each aver- 
age was made to assbss reproducibility. Laten- 
cies and amplitudes of components of the po- 
tentials were determined from the computer 
CRT screen with a cursor. Latencies were 
measured from the onset of  the electrical 
pulse delivered to the peripheral nerves or to 
the vibrator. Amplitudes were measured 
between positive or negative peaks and the 
baseline. 

Because the number of  recording channels 
was limited to 8, two sets of  recordings were 
obtained for each method of  stimulation. 
There was always one recording site that  was 
common to both sets. This enabled control of  
possible changes in the experimental condi- 
tions, between the two sets, other than elec- 
trode sites. 

Data analysis reported here concerns t h e  
detection of  components  and their polarity 
reversals at the different electrode sites. 

Results 

The potentials recorded will be described 
according to the temporal order of  appear- 
ance of  the components  at the different 
recording sites. A summary of  the compo- 
nents detected at the different recording sites 
in response to the two methods of  stimula- 
t ion is presented in Table I. 

Electrically evoked potentials 
Recordings from two of the subjects pre- 

senting typical variations of  the potentials are 
included in Figs. 1 and 2. The initial deviation 
from baseline was a very minor negativity 
recorded by all the sites at 6.6 (S.D. = 0.4) 
msec on the average, followed by a positive 
deflection, also recorded by all the electrodes, 
at 9.0 (S.D. = 0.6) msec. These deflections 
were often not  detected at Tiv (e.g. subject 
K.W., Fig. 1}. The positive initial component  
was longer in duration at Cw~. A t C ~ v  and 
rostral to it, at all electrode sites, in many of  
the subjects (7/10), this positivity was biphid 
with the second peak at 11.8 (S.D. = 0.6) 
msec (e.g. subject S.W., Fig. 2). The next 
deviation from baseline was a negativity peak- 
ing at 12.2 (S.D. = 0.8) msec at the nuchal 
electrodes. This component  was not  recorded 
at Oz, and was a positivity at 12.6 (S.D. = 0.4) 
msec at all the electrodes above Oz. Following 
the nuchal negativity was a positive deviation 
peaking at 16.8 (S.D. = 1.6) msec which was 
recorded over the scalp as a prominent nega- 
tivity peaking at 16.8 {S.D. = 0.8) msec. This 
negativity was most prominent at the central 
and parietal electrodes contralateral to the 
stimulated limb. The descending limb of  this 
prominent negativity often (8/10) had a slight 
positive inflection at 14.0 (S.D. = 1.0) msec 
which was best detected on the scalp contra- 
lateral to the stimulated limb (e.g. C4 and 1)4 
of  Fig. 1). At the trough of  the scalp negativity 
there was a positive deflection detected by 
the frontal electrodes at 19.6 (S.D. = 0.8) 
msec. The negative peak (21.8 (S.D. = 1.2) 
msec) following this small frontal positivity 
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TABLE I 

Average latencies and polarities of components of somatosensory potentials evoked by electrical as well as by me- 
chanical stimulation at the recording sites examined. When the positive and negative manifestations of components 
at different sites did not have the same average latency, both values were listed. P represents a positive component, 
N stands for a negative one and parentheses denote that the component was not recorded from all subjects. Note 
the similar surface distributions of corresponding mechanically and electrically evoked components. 

Latency Electrically evoked 
(msec) 

Polarity at electrodes 

Neck Oz P3 P4 A1 A2 C3 Cz C4 F3 F4 Fpz 

6.6 N N N N N N N N N N N N 
9.0 P P P P P P P P P P P P 

11.8 (P) (P) (P) (P) (P) (P) (P) (P) (P) (P) (P) (P) 
12.2, 12.6 N P P P P P P P P P P 
14.0 (P) (P) (P) (V) (P) 
16.8 P N N N N N N N N N N N 
19.6 P P P 
21.8 P P N N N 
27.6 (P) (P) 
30.2 N N 
31.0 (N) (N) 
34.6 P P P P 
36.4 P P 
37.8 (P) (P) 

Latency Mechanically evoked 
(msec) 

Polarity at electrodes 

Neck Oz P3 P4 A1 A2 C3 Cz C4 F3 F4 Fpz 

14.6 P P P P P P P P P P P P 
18.6, 19.0 N P P P P P P P P P P 
24.0, 23:6 P N N N N N N N N N N N 
29.8, 29.0 P P N N N 
34.2 (N) (N) 
34.4 P P P 
41.2 (P) (P) 

c o r r e s p o n d e d  in l a t e n c y  to  a p r o m i n e n t  posi-  
t ive peak  (21.8  (S.D. = 2.2)  msec)  r e c o r d e d  by  
cen t ra l  and  pa r i e t a l  e l ec t rodes  con t r a ! a t e r a l  to  
the  s t i m u l a t e d  l imb  (C4 and  P4, Figs. 1 and  2). 
In  some o f  t he  sub jec t s  (5 /10)  t h e  descend ing  
l imb o f  th is  pos i t i v i t y ,  r e c o r d e d  b y  cen t ra l  
and  par ie ta l  e l ec t rodes  con t r a l a t e r a l  to  the  
s t imu la t ed  l imb,  had  a n o t c h  resu l t ing  in an 
a d d i t i o n a l  pos i t ive  peak  a t  27.6  (S.D. = 2.4) 
msec (e.g. sub jec t  K.W., Fig, 1). No a d d i t i o n a l  

c o m p o n e n t s  were  d e t e c t e d  a t  t he  nucha l  o r  
ear  l o b e  e l ec t rodes .  A t  t he  cen t ra l  and  pa r i e t a l  
e l ec t rodes  ips i la tera l  to  t he  s t imulus  and  at  
t he  f r on t a l  reg ion  {C3, P3, F3, Fpz in Figs. 1 
and 2), a s low pos i t i v i ty  peak ing  at  34.6 
(S.D. = 2.2)  msec was r e c o r d e d .  A t  t he  par i -  
e tal  and  cen t ra l  regions  c on t r a l a t e r a l  to  t h e  
s t imulus  (P4 and  C4, in  Figs.  1 and  2) ,  a com-  
p lex  o f  a negat ive  peak  a t  31.0  ( S . D . - - 2 . 2 )  
msec and  a pos i t ive  peak  at  37.8  (S.D.  = 2.0)  
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ELECTRICALLY-EVOKED SOMATOSENSORY POTENTIALS 
SURFACE DISTRIBUTION SUBJECT K W 

66 9 12.6 16.8 19.b 21.8 34.6 

T!  

6,6 9 12.6 16.8 19.6 21,8 30.2 34.6 36.4 

6.6 9 122 14 16.8 19.6 21.8 2Z6 30.2 31 364 378 

÷ 

10,.v 
1 0 r e s e t  

Fig. 1. Potentials recorded in response to electrical stimulation from the electrode sites examined. This subject 
exhibited some of the variations encountered in our subjects (compare with Fig. 2). The potentials are located 
approximately according to their surface distribution (see schematic head). Average latencies of the components 
marked are given in msec. 

msec was recorded in some (4/10) subjects 
(compare Figs. 1 and 2). The vertex and the 
frontal electrode contralateral to the stimu- 
lated limb (Cz and F4 in Fig. 1) recorded 
these components  with an intermediate mor- 
phology between the frontal (F3, Fpz) and the 
contralateral central and parietal (C4, P4) wave 
forms: a slow positivity peaking (36.4 (S.D. = 
2.2) msec) somewhat  later than the corre- 
spond~mg frontal positivity (at 34.6 msec), 
with an ascending limb marked b y  a negative 

notch at 30.2 (S.D. =2 .2 )  msec. 
Figs. 1 and 2 demonstrate the variations in 

the potentials recorded from our Subject 
population.  These include the degree of  sepa- 
ration of  the first two positivities at all 
recording sites rostral to Cz v at 9.0 msec and 
11.8 msec, the detectabil i ty of  the  inflection 
at 14.0 msec on the descending limb of  the 
prominent  scalp negativity, the  detectabil i ty 
of  the  27.6 msec positivity at C4 and P4, and 
the definition of  the negative-positive corn- 
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ELECTRICALLY-EVOKED SOMATOSENSORY POTENTIALS 
SURFACE DISTRIBUTION SUBJECT S w 

6.6 9 118 126 !6.8 19~6 21.8 346 

T~ 

6 _ .6 e~_w~2~.6_ 

lOms~. 

Fig. 2. Potentials recorded in response to electrical stimulation from the electrode sites examined. This subject 
exhibited some of the variations encountered in our subjects (compare with Fig, 1). The potentials are located 
approximately according to their surface distribution (see schematic head). Average latencies of the components 
marked are given in msec. 

p tex  at  31 .0- -37 .8  msec respect ively .  All 
o t he r  c o m p o n e n t s  were  very  rel iably de t ec t ed  
in all subjects .  

Mechanically evoked potentials 
The  mechanica l ly  evoked  potent ia ls  

r e co rde d  f r om the  same subjects o f  Figs. 1 and 
are p lo t t ed  in Figs. 3 and 4 respect ively.  The  

mechanica l ly  evoked  potent ia ls  were  o f  
Smaller ampl i tude  and had  fewer  c o m p o n e n t s  
t han  t he  electr ical ly evoked  potent ia ls .  

In mos t  subjects (8 /10)  the  initial def lec-  

t ion  was a poor ly  def ined  posit ive peak at  
14 .6  (S.D. = 0.8)  msec a t  all e lec t rodes .  The  
first clearly discernible devia t ion  f ro m  base- 
line was a nucha l  negat iv i ty  at 18 .6  (SX). = 
1.6) msec,  which  was n o t  d e t ec t ed  at  O z , a n d  
was posi t ive over  ~he rest  o f  t h e  scalp. Fol low- 
ing the  nucha l  negat ivi ty  was a nuchal  posit ive 
peak at 24.0 (S.D. = 2.6) msec which  corre-  
sponded in la tency  to  a p r o m i n e n t  negative 
peak  at  Oz and all t he  e lec t rodes  above  it (23.6 
(S.D. = 2.0)  msec) .  This p r o m i n e n t  negat ivi ty  
t ends  to  be  doub le  peaked  in f r o n t ~  regions 
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MECHANICALLY-EVOKED SOMATOSENSORY POTENTIALS- 
SURFACE DISTRIBUTION 

Fpz  
SUBJECT KW 

I I I I 
14 6 19 236 344 

I L l  I 
146 19 236 344 O z f ~ ~ ~ a , ~ t  

Tm T ~ : ~  
i I f 

146 186 24 

A2 

J I I I I I 
146 19 236 298 342 412 

l.Ou! 
IOmsec 

Fig. 3. Potentials recorded in response to mechanical stimulation from the electrode sites examined. This subject 
is the one whose potentials are included in Fig. 1. Potentials are located approximately according to their surface 
distribution (see schematic head). Average latencies o f  the components  marked are given in msec. 

(e.g. F3 in Fig. 3) with the  latter peak (29.0 
(S.D. = 3.5) msec) corresponding to a promi- 
nent positive peak (29.8 (S.D. = 2.4) msec) at 
central and parietal electrodes contralateral to 
the stimulated limb (C4 and P4 in Figs. 3 and 4). 
From this latency until the  end of  the  analysis 
period (51 msec) no additional components  
could be reliably detected at the  nuchal and 
ear lobe electrodes. At the  central electrode 
ipsilateral to the  stimulus (C3), and at frontal 
electrodes (F3 and Fp~) the  next  component  
was a positivity peaking at 34.4 (S.D. = 2.8) 
msec. In contrast,  the parietal and central 

electrodes contralateral to the stimulated limb 
(P4 and C4) recorded a negative-positive com- 
plex with peaks at 34.2 (S.D. = 2.6) msec and 
41.2 (S.D. = 2.6) msec respectively. This com- 
plex was more pronounced in subjects that  
produced a comparable complex in response 
to electrical stimulation (cf. P4 in Figs. 3 and 
4). The vertex and frontal electrodes contra- 
lateral to the stimulus (Cz and F4 in the fig- 
ures} recorded potentials with an intermediate 
morphology between that  o f  the frontal (F3, 
Fpz) and contralateral central and parietal (C4, 
P4) electrodes. The definition of  the  later 
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MECHANICALLY-EVOKED SOMATO~NSORY POTENTIALS 
SURFACE DISTRIBUTION SUBJECT SW 

F4 

J J J l l  
146 19 236 29 344 A2 

,AA3! !9 3,! 

C~ 

C~ 

T. J I L L - . .  
14.6, 186 236 24 

146 19 23.6 29 298 342 412 

10m~ec 

Fig. 4. Potentials recorded in response to mechanical stimulation from the electrode sites examined. This subject 
is the one whose  potentials are included in Fig. 2. Potentials are located approximately ~ O r d i n g  to their surface 
distribution (see schematic head). Average latencies of  the components marked are given in msec. 

components  at the vertex and contralateral 
frontal electrodes was variable (compare F4 
and Cz in Figs. 3 and 4). 

A summary o f  all the components  detected 
in response to the two methods of  stimula- 
tion, at the different electrode sites, is 
included in Table I. 

Discussion 

All the  components  of  potentials evoked 
by  mechanical stimulation had electrically 

evoked counterparts (Table I). Corresponding 
components  of  the potentials evoked by  the 
two methods of  stimulation had comparable 
surface distributions and variations within our 
subject population.  The latencies of  the com- 
parable components ,  using the two types  of  
stimuli, differed b y  about  6 msec, due to the 
delay introduced in the mechanically evoked 
potentials by  the  coupling of  the mechanical 
stimulus to the fingernail and the activation 
and conduct ion of  neural activity from finger- 
tip to wrist. Some of  the  electrically evoked 
components  which were of  low ampli tude and 



SHORT LATENCY SEP: SURFACE DISTRIBUTION 145 

variable in occurrence be tween subjects did 
not  have mechanically evoked counterparts.  
The more restricted mechanical stimulus 
probably failed to activate a sufficient num- 
ber of  neurones to produce such surface 
recorded components ,  which even with elec- 
trical stimulation were not  always detected.  
An alternative explanation for the larger 
number  of  components  of  electrically evoked 
potentials is the. larger variety of  nerve fiber 
types  and neural pathways activated by  elec- 
trical stimulation of  a nerve t runk compared 
with mechanical stimulation on the receptor  
surface (Pratt et al. 1979b).  

The results of  surface distribution studies 
may suggest possible generators of  compo-  
nents assuming a dipole field of  the propa- 
gated action potential and noting polarity 
reversal as indicating a generator site. The ini- 
tial monophasic positive peak (recorded by all 
the electrodes from all subjects in response to 
electrical stimuli (9.0 msec) and from some 
subjects in response to mechanical stimulation 
{14.6 msec)) is compatible with approaching 
excitation that  never passes any of  the elec- 
trodes ('killed end'  recording). The activity of  
peripheral nerve and/or brachial plexus is the 
likely generator for this (Cracco and Cracco 
1976; Jones 1977). The second positive peak 
recorded from some of  the subjects, immedi- 
ately following the initial positivity in 
response to electrical stimuli (11.8 msec), 
may be explained as a second recording of  
nerve activity succeeding the initial one. Such 
activity could be a delayed peripheral nerve 
and/or brachial plexus excitation due to 
slower conduct ion in smaller diameter nerve 
fibers. Alternatively this activity may be 
recorded as a separate peak because of a 
change in the direction of the propagated 
action potential in the nuchal region. Accord- 
ing to this explanation, the electrode at Cw~ 
recorded the activity propagated in bo th  
directions from a similar angle, resulting in 
the broad single peak. This interpretation is in 
agreement with the earlier suggestion that  this 
second peak derives from a generator at the  
lower cervical and T1 roots  (Jones 1977).  

The nuchal negativity at 12.2 msec to elec- 
trical stimulation (18.6 msec to mechanical 
stimulation) which was not  detected at Oz but  
was recorded as positivity over the rest of  the 
scalp electrodes is consistent with a generator 
at the  upper cervical region or lower brain 
stem. Using the dipole description, the  gener- 
ator would be a dipole with its positive pole 
placed rostral close to Oz. Previous results on 
the effects o f  varying interstimulus intervals 
on an analogous component  in cats (Wieder- 
holt 1978) and humans (Pratt et al. 1980) 
suggest this component  to be generated post- 
synaptically, possibly at the dorsal column 
nuclei. The final nuchal positivity at 16.8 
msec to electrical stimulation (24.0 msec to 
mechanical stimulation), which at Oz and ros- 
tral was recorded as negativity and reversed 
polarity caudal to Oz arises from a different 
generator than the negative wave recorded 
over the  neck. Both the former 's  polarity 
reversal caudal to Oz and the increase in am- 
plitude at the frontal and central electrodes 
relative to the nuchal recordings suggest a 
spatially complex generator. The combination 
of  cervical cord repolarization and a diffuse 
cerebral activity could give rise to such a sur- 
face distribution. An alternative explanation, 
which does not  call for superimposition of  
activities in two separate sites could derive 
from movement  of  the generator as the cause 
of  both  the polarity reversal and the. paradox- 
ically larger amplitude at frontal and central 
electrodes. Thus, the propagated neural activ- 
ity generating these components  changes 
direction above CH, at the foramen magnum, 
and curves toward the  floor of  the skull 
be tween CH and Oz with the positive pole 
directed dorso-caudally. A likely generator of  
such activity would be a cuneo-cerebellar 
tract (Cooke et al. 1971).  Depth recordings 
from animals have shown electrically evoked 
activity from the inferior cerebellar peduncle 
at latencies comparable to the  analogous 
component  of  the cat (Wiederholt 1978).  The 
data to date do not  rule out  either alternative, 
and in fact a combinat ion of  cuneo-cerebeUar, 
cervical and ascending cerebral activity may 
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be yet  another alternative. 
The positive inflection on the descending 

limb of the major scalp negativity at 14.0 
msec, to electrical stimulation in some of  the 
subjects, was usually best defined in the  scalp 
locations contralateral to the stimulated limb. 
This is consistent with ascending activity such 
as the medial lemniscus and thalamus. The 
analogous component  in the cat was abolished 
by  a high brain stem transection (Iragui- 
Madoz and Wiederholt 1976). Depth record- 
ings from humans during stereotaxic surgery 
have shown thalamic activity at this latency 
range (Larson and Sances 1968; Narabayashi 
1968; Matthews et al. 1970),  but  on the basis 
of  present data it would be premature to 
locate the generator of  this scalp-positive 
component .  

The positive deflection recorded by the 
frontal electrodes (19.6 msec to electrical 
stimulation) at the trough of  the scalp's major 
negativity preceded by  2 msec the prominent 
lJositive peak recorded from the scalp contra- 
lateral to the stimulated limb. This frontally 
recorded positive component ,  whose peak 
corresponded in latency to the prominent 
negativity at C4 and P4, could be generated by 
a dipole between central and frontal regions 
contralateral to the stimulated limb, parallel 
to the surface and with the positive pole 
pointing frontally. The subsequent positivity 
localized at the  central and parietal electrodes 
contralateral to the stimulus is compatible 
with a dipole source located vertical to the 
somatosensory cortex with positivity at the 
surface. A dual generator, in the vicinity of  
the specific somatosensory cortex, having 
both  surface parallel and surface vertical con- 
stituents has been suggested based on brain 
surface mapping during surgery (Allison et al. 
1980). 

The negative peak at the central and pari- 
etal electrodes contralateral to the stimulus 
and the prolonged positive wave at the other 
scalp electrodes are compatible with activity 
spreading away from the specific sensory 
areas to the other  cortical regions. An alterna- 
tive explanation may be less synchronous 

activity in SH, on the upper wall of  the lateral 
sulcus, which is inverted relative to S~ in the 
postcentral gyms. 

A surface distribution study on patients 
with well localized lesions must be performed 
in order to support  or disprove the possible 
generators proposed. Such a study would also 
help in deciding on the clinically most useful 
electrode configurations for the determina- 
tion of  site and extent  of  neurological lesions. 

Summary 

Short latency soma~osensory potentials 
evoked by electrical stimulation of  the me- 
dian nerve as well as by mechanical stimula~ 
tion on the nail of  the index finger were 
recorded from 10 normal adults using a non- 
cephalic reference (the forearm contralateral 
to the stimulus). Potentials were recorded 
from 15 electrode locations extending from 
the level of  the 4th thoracic through the 7th, 
4th and 2nd cervical vertebrae to the scalp at 
O~, P4, P3, A2, A1, C4, Cz, C3, F4, F3 and F,7,. 
In general, all the components  of  potentials 
evoked by  mechanical stimulation had electri- 
cally evoked counterparts with comparable 
surface distributions and variations between 
subjects. Some of  the electrically evoked 
components ,  which were low in amplitude 
and variable in occurrence between subjects, 
did not  have mechanically evoked counter- 
parts. Possible generators of  the  components  
detected are discussed based on their surface 
distribution and polarity reversals. A compa- 
rable study on patients with well localized 
lesions must be performed in order to support  
or disprove the generators proposed. 

Rdsum6 

Potent ie l s  somatosensor ie l s  dvoquds dlectri- 
q u e m e n t  e t  m d c a n i q u e m e n t  chez  l~homme: 
dis tr ibut ions  sur le scalp e t  le cou  des com-  
posan tes  d latence courte  

Les potentiels somatosensoriels fi courte 
latence 6voquds par la stimulation 61ectrique 
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du  ne r f  mddian  aussi b ien  que  par  s t imu la t ion  
mdcan ique  sur l ' ong le  de  l ' i ndex  o n t  ~td 
enregistrds chez  10 adul tes  n o r m a u x  en utili- 
sant  une  r~fdrence n o n  c~phal ique  (le bras  
cont ra la tdra l  ~ la s t imula t ion) .  

Les po ten t i e l s  o n t  ~td enregistrds par  15 
d lec t rodes  rdpar t ies  ainsi: 4~me ver t~bre  tho-  
rac ique ,  7~me,  4~me et  2~me cervicales e t  sur 
le scalp en 02, P4, P3, A2, A h  C4, Cz, C3, F4, 
F3 et  Fpz. En gdndral, t o u t e s  les c o m p o s a n t e s  
des po ten t i e l s  dvoquds par  la s t imu la t ion  m~- 
can ique  ava ient  leur  c o n t r e p a r t i e  dans  le po- 
tent ie l  ~voqud dlect r ique avec des dis tr ibu-  
t ions  e t  des var ia t ions  de surfaces  c o m p a r a b l e s  
en t re  les sujets. Cer ta ines  c o m p o s a n t e s  dvo- 
qudes ~ lec t r iquement ,  qu i  d ta ien t  d ' a m p l i t u d e  
faible e t  d ' o c c u r e n c e  var iable  selon les sujets,  
n ' a v a i e n t  pas  leur  c o n t r e p a r t i e  dans  le po ten-  
tiel dvoqud m ~ c a n i q u e m e n t .  A par t i r  de  
l ' invers ion  de la polar i td  e t  de la d i s t r ibu t ion  de 
surface  des c o m p o s a n t e s  ddtect~es ,  on  discute  
de  possibles  g~ndrateurs .  Une  ~ tude  c o m p a -  
rable  sur des pa t i en t s  avec l~sions b ien  loca- 
lisdes do l t  ~tre fa i te  af in de c o n f i r m e r  ou  
d ' i n f i r m e r  l ' ex i s t ence  des gdndrateurs  pro-  
pos~s. 

We are grateful to the volunteer subjects that 
devoted their time to our study and to Ms. E. Berliner 
for her help with calculation. 

Re fe rences  

Allison, T., Goff, W.R., Williamson, P.D. and Van 
Gilder, J.C. On the neural origin of early compo- 
nents of the human somatosensory evoked poten- 
tial. In: J.E. Desmedt (Ed.), Progr. Clin. Neuro- 
physiol., Vol. 7. Karger, Basel, 1980: 51--68. 

Cooke, J.D., Larson, B., Oscarsson, O. and SjSlund, 
B. Organization of afferent connections to cuneo- 

cerebellar tract. Exp. Brain Res., 1971, 13: 359-- 
377. 

Cracco, R.Q. and Cracco, J.B. Somatosensory evoked 
potentials in man: far-field potentials. Electroen- 
ceph. clin.Neurophysiol., 1976, 41 : 460--466. 

Goff, G.D., Matsumiya, Y., Allison, T. and Goff, 
W.R. The scalp topography of human somatosen- 
sory and auditory evoked potentials. Electroen- 
ceph. clin. Neurophysiol., 1977, 42: 57--76. 

Iragui-Madoz, V.J. and Wiederholt, W.C. Brain stem 
somatosensory evoked responses in the cat. Neu- 
rology (Minneap.), 1976, 26: 365--366P. 

Jones, S.J. Short latency potentials recorded from the 
neck and scalp following median nerve stimulation 
in man. Electroenceph. clin. Neurophysiol., 1977, 
43: 853--863. 

Kritchevsky, M. and Wiederholt, W.C. Short latency 
somatosensory evoked potentials in man. Arch. 
Neurol. (Chic.), 1978, 35: 706--711. 

Larson, S.J, and Sances, A. Averaged evoked poten- 
tials in stereotaxic surgery. J. Neurosurg., 1968, 
28: 277--232. 

Matthews, G., Bertrand, G. and Broughton, R. Tha- 
lamic somatosensory evoked potential in parkin- 
sonian patients -- correlation with unit responses 
and thalamic stimulation. Electroenceph. clin. 
Neurophysiol., 1970, 38: 98--99. 

Narabayashi, H. Functional differentiation in and 
around the ventrolateral nucleus of the thalamus 
based on experience in human stereoencephaloto- 
my. Johns Hopk. reed. J., 1968, 122: 295--300. 

Pratt, H., Amlie, R.N. and Starr, A. Short latency 
mechanically evoked somatosensory potentials in 
humans. Electroenceph. clin. Neurophysiol., 
1979a, 47 : 524--531. 

Pratt, H., Start, A., Amlie, R.N. and Politoske, D. 
Mechanically and electrically evoked somatosen- 
sory potentials in normal humans. Neurology 
(Minneap.), 1979b, 29: 1236--1244." 

Pratt, H., Politoske, D. and Start, A. Mechanically 
and electrically evoked somatosensory potentials 
in humans: effects of stimulus presentation rate. 
Electroenceph. clin0 Neurophysiol., 1980, 49: 
240--249. 

Wiederholt, W.C. Recovery function of short latency 
components of surface and depth recorded soma- 
tosensory evoked potentials in the cat. Electroen- 
ceph. clin. Neurophysiol., 1978, 43: 259--267. 




