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Short report

Short-latency somatosensory evoked potentials in
degenerative and vascular dementia
G ABBRUZZESE, L RENI, L COCITO, S RATTO, M ABBRUZZESE AND E FAVALE
From the Department of Neurology, University of Genoa, Italy

SUMMARY Short-latency somatosensory evoked potentials (SEPs) were recorded from 54
patients with dementia as compared to 32 age-matched controls. SEPs were generally normal in
patients with senile dementia of Alzheimer type, while patients with multi-infarct dementia
showed a prolonged central conduction time, an increased latency of both N13 and N20 and a
reduction of the primary cortical response amplitude. These findings suggest that recording SEPs
may be useful in the differential diagnosis between degenerative dementia and multi-infarct
dementia.

Dementia may be regarded as a clinical syndrome
caused by many widespread destructive conditions
of the brain, the most frequently observed types
being the senile dementia of the Alzheimer type, the
so called multi-infarct dementia and the mixed
forms of dementia.' 2 All these conditions can be
associated with pathological changes of the neural
structures mediating the somatosensory evoked
potential (SEP). We report here the short-latency
SEP findings in 54 patients affected by dementia as
compared to 32 age-matched controls to show that
SEP abnormalities occurring in dementia may rep-
resent a useful tool in the differential diagnosis bet-
ween senile dementia of the Alzheimer type and
multi-infarct dementia.

Material and methods

The study was performed in 54 patients with dementia (32
females and 22 males; aged 42-82, mean 67-4 years; mean
height 159-7 cm) and in 32 age-matched normal controls
(15 females and 17 males; aged 49-82, mean 65-8 years;
mean height 166-8 cm). Patients entering this study were
considered demented on the basis of history, clinical fea-
tures, psychometric evaluation (WAIS and Wechsler
Memory tests, Benton test, Color Naming)3 and the results
of routine blood, electrophysiological and radiological
examinations, including computed tomography (CT). Five
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patients were not included in the study since they had a
pathologically decreased sensory conduction velocity of
the median nerve. According to the Hachinski Ischemic
Score4 patients were classified as: 1. senile dementia of the
Alzheimer type, 30 cases (55-6%), 2. multi-infarct demen-
tia, 18 cases (33.3%), 3. mixed forms of dementia, six
cases (11-1%). Thirty two patients, admitted to the
Department of Ophthalmology of the University of Genoa
because of cataract or glaucoma, consented to serve in this
study as normal controls. They all had neurologic examina-
tion, psychometric evaluation and median nerve sensory
conduction velocity determination in the normal range.

Cortical and cervical somatosensory responses evoked
by median nerve stimulation at the wrist (frequency: 1 Hz.;
intensity: thumb motor threshold) were recorded from an
active electrode, placed respectively over the somatosen-
sory cortical hand area and between the second and third
cervical spines, with a midfrontal reference. The amplifier
bandpass was from 16 to 5000 Hz. and usually 512
responses were averaged over 50 ms with an artefact reject
facility. Stimulation, recording and averaging techniques
have been extensively described elsewhere.5
The following parameters were investigated: (a.) amp-

litude and latency of the main negative peak (N13) of the
cervical response and of the first main negative peak (N20)
of the cortical response (in both cases amplitude was
measured with reference to the following peak of opposite
polarity); (b.) the central conduction time (CCT), that is
the difference between the actual latencies of N20 and
N13. Amplitude values of both sides were at first submit-
ted to a log transformation and for each subject the mean
of the left and right log values was considered.6 Amplitude
mean values of normals and demented patients were statis-
tically compared by the analysis of variance.7
The mean N13 and N20 latency values of left and right
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Fig Cortical (A) and cervical (B) somatosensory responses evoked by median nerve stimulation at the
wrist in a normal control (left), a senile dementia ofthe Alzheimer type patient (centre) and a multi-infarct
dementia patient (right), ofthe same height (1 60 cm), aged 69, 69 and 72 years respectively. The actual
N13 and N20 latencies and the CCT values are indicated. SEPs ofmulti-infarct dementia patient are

characterised by a delayed latency ofboth N13 and N20, a prolonged CCTand a reduction ofthe primary
cortical response amplitude.

sides were considered unless a large asymmetry (greater
than 0-7 ms for N13 and than 1-0 ms for N20)6 was pres-
ent; in this case, the values of the side with a longer latency
were considered. A comparison between latency values of
normals and demented patients was made by a univanate
analysis of covariance,7 in order to remove the obvious
effect of the length of the pathway on conduction time.8 In
contrast, the CCT of normals and demented patients, being
unrelated to the height of the subjects,8 was compared by
the analysis of variance. For each SEP parameter the upper
and lower confidence limits were determined as: mean
2-5 SD of normal controls.

Results

The results of the study are summarised in the table
and typical examples of SEPs in normal controls and
demented patients are shown in the figure.
Degenerative dementia. Senile dementia of the
Alzheimer type patients were not different from
controls for any of the SEP parameters under inves-
tigation. Only one patient exceeded the upper
confidence limit of normal population for both N20
latency CCT. The N20 amplitude was under the

Table SEP latencies and amplitudes ofcontrols and demented patients (mean + SD)

Controls Senile dementia of Multi-infarct Mixed forms of
the Alzheimer type dementia dementia

N13 Latency* (ms) 12-99 + 0-59 13-24 ± 0.69 13-84 + 0-58 14-05 ± 0.96
(13-32 + 0-68) (12-89 - 102) (13-82 ± 1-03) (13-9 ± 0.77)

N20 Latency* (ms) 18-89 ± 0-63 19-32 * 0-79 20.59 ± 1-05 20-18 + 1-21
(19-17 + 0.70) (19-03 + 0.98) (20-58 ± 1-21) (20-05 + 0.76)

CCT 5-85 ± 045 6-11 +050 6-75 ± 0,86 6-15± 050

N13 Amplitudet (yV) 0-290 ± 013 0.242 ± 0.12 0-230 ± 014 0-185 ± 0.10
(2-03 + 0.60) (1-81 + 0.49) (1-79 ± 0.59) (1-57 + 0.34)

N20 Amplitudet (IAV) 0-692 + 0-14 0-660 ± 0-25 0-492 + 0.27 0-614 ± 0-18
(5-15 + 1-51) (5-31 ± 2-78) (3-59 + 1-73) (4-41 + 1-70)

*The height-covariated latencies are reported (between brackets the actual values).
tAmplitudes are expressed as log units (between brackets the actual values).
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lower confidence limit in three subjects and over the
upper confidence limit in one subject.
Vascular dementia. The mean N 13 latency of multi-
infarct dementia patients was increased as compared
to either senile dementia of the Alzheimer type
patients (F = 8-49, p < 0-005) or controls (F
17 49, p < 0-001). Four patients exceeded the upper
confidence limit for N 13 latency. No difference of
N13 mean amplitude was observed. The N20 mean
latency was increased as compared to either senile
dementia of the Alzheimer type patients (F = 27-45,
p < 0-001) or controls (F = 50-64, p < 0-001) and
11 patients exceeded the upper confidence limit.
The mean amplitude of the primary cortical
response was reduced in multi-infarct dementia
patients as compared to either senile dementia of
the Alzheimer type patients (F = 6-58, p < 0-025)
or controls (F = 9-50, p < 0-005) and three patients
showed an amplitude value under the lower
confidence limit of normal population.
The mean CCT of multi-infarct dementia patients

was increased as compared to either senile dementia
of the Alzheimer type patients (F = 13-55, p <
0-001) or controls (F = 27-08, p < (-001), seven
patients exceeding the upper confidence limit.

Overall, 12 multi-infarct dementia patients out of
18 (66-6%) showed an abnormal SEP for at least
one of the considered parameters, most frequently
N20 and/or CCT.
Mixed forms of dementia The mean values of this
group were not statistically analysed since the sam-
ple was too small. Three patients exceeded the
upper confidence limit for N20, N13 CCT.
CT findings. The CT examination showed signs of
cerebral atrophy (ventricular enlargement and/or
widening of the sulci) in 27 out of 30 senile demen-
tia of the Alzheimer type patients. Isolated or multi-
ple areas of reduced density attributable to
ischaemic lesion(s) were observed in the CT of 15
out of 18 multi-infarct dementia patients and only in
four out of 30 senile dementia of the Alzheimer type
patients; a significant relationship between the
occurrence of SEP abnormalities and of focal
ischaemic brain lesion(s) was present (X2 - 4-13, p

0-05). Such relation, however, cannot be regarded
as absolute since 3 multi-infarct dementia patients
showed SEP abnormalities without any evidence of
CT focal lesions, while six multi-infarct dementia
patients and three senile dementia of the Alzheimer
type patients presented ischaemic lesions but com-
pletely normal SEPs.

Discussion

Short-latency SEPs are fairly normal in patients with

Abbruzzese, Reni, Cocito, Ratto, Abbruzzese. Favale
degenerative dementia while they are frequently
altered in patients with vascular dementia, showing
a prolonged CCT. an increase of the height-
covariated latency of both N13 and N20 and a
reduction in the amplitude of the primary cortical
response.
The occurrence in senile dementia of the

Alzheimer type of the same SEP features currently
observed in normal aging9 "` is apparently in contrast
with the widespread cortical atrophy typically
observed in degenerative dementia' and cannot be
easily explained, unless compensatory plasticity of
the spared cortical cells be postulated. On the con-

trary, the frequent occurrence of SEP abnormalities
in multi-infarct dementia patients is not surprising
since the majority of lesions are placed in the hemi-
spheric subcortical white matter, leaving the cortex
for the most part intact." These lesions can imply a

damage to the central SEP pathway leading to a
reduced amplitude and a delayed onset of the corti-
cal primary response or to a prolonged CCT, as in
the case of patients with focal disorders of the brain-
stem or thalamus.'2
These findings suggest that cortical neuron loss

may be less relevant to the occurrence of short
latency SEP abnormalities than subcortical axon
destruction, this latter producing a greater func-
tional impairment. In this regard it should be
pointed out that we observed similar SEP changes in
three patients (not included in this study) with Hun-
tington's disease (see also Josiassen et al. ),'3 which is
characterised by a widespread subcortical atrophy
with less dramatic cortical changes.'

Although N20 turned out to be the most sensitive
parameter (as already suggested in a previous
study),' the CCT, being unrelated to the height of
the subjects and usually unaffected by any condition
causing a slowing of peripheral conduction velocity,
is a more practical diagnostic index. The surprising
observation of an increased N 13 latency in multi-
infarct dementia patients might reflect the occurr-
ence of a posterior tract damage in chronic spinal
ischaemia,'4 concealed by the general vascular dis-
ease. Such finding, however, is unlikely to be diag-
nostically useful because of the great overlap be-
tween the groups.
SEP abnormalities were obviously more frequent

in patients with CT evidence of focal brain lesion(s),
but clear-cut alterations could be recorded even in
the absence of visible CT focal changes.
The differential diagnosis between degenerative

and vascular dement a still represents a difficult clin-
ical problem.' Our results suggest that recording
SEPs in demented patients can be helpful, even
when scoring evaluation or CT are not discriminant.
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