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Wicket Spikes:

Clinical Correlates of a Previously Undescribed

SUMMARY: From an analysis of the
electroencephalograms of 4,458 patients
who underwent recording during both
wakefulness and sleep, through the
years 1969 to 1975, wicket spikes —
wrecorded in 39 patients — may be de-
scribed as follows:

They were found during both wakeful-
ness and sleep, almost exclusively in
adults. Their cardinal feature is a chang-
ing mode of occurrence through any
single recording : from intermittent trains

,of more or less sustained, arciform, dis-

RESUME: Sur un total de 4,458
malades adressés a notre laboratoire
entre 1969 et 1975 pour un enregistre-
ment a l'état de veille et de sommeil, des
pointes arciformes ont été recueillies
chez 39 sujets.

Les pointes arciformes se reconnais-
sent aux caractéristiques suivantes: elles
se retrouvent tant a I'état de veille que
pendant le sommeil, et, presque exclu-
sivement chez !’adulte. Fait singulier,
elles surviennent uniformément, dans
(Lhaque cas, tantdt en trains constitués
de décharges soutenues, plus ou moins
prolongées, ressemblant alors au
rhythme mu; tantét de fagon isolée,
pouvant donner alors le change pour des
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charges resembling mu rhythm, to
sporadic, unitary, single spikes. When
occurring singly, wicket spikes can be
mistaken for anterior or middle temporal
spikes, since they predominate in either
area, and since they share with them
other characteristics such as amplitude
(60 to 210 microvolts), polarity (surface
negative) duration, and configuration.

Wicket spikes should not be consi-
dered interictal abnormalities; they do
not correlate with epilepsy or with any
particular symptom complex.

pointes temporales antérieures ou
moyennes; de ces dernieres, dont elles
partagent d’autres constantes telles am-
plitude, durée, polarité et localisation,
les pointes arciformes ne se distinguent
que par leur distribution temporelle.

La distinction entre pointes ar-
ciformes et pointes temporales n’en de-
meure pas moins capitale; car con-
trairement aux pointes temporales
antérieures et moyennes, elles n’ont rien
d’une anomalie inter-critique; aucune
corrélation n’a pu en effet étre retenue
entre pointes arciformes et épilepsie,
qu’elle soit généralisée ou partielle,
temporale ou extra-temporale.
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The purpose of this study is to
outline the electroencephalographic
characteristics and the clinical corre-
lates of wicket spikes. If mistakes in
the assessment and management of
patients referred to an EEG laborat-
ory are to be avoided, it is important
to differentiate these patterns from
other recognizable patterns, and
from anterior and middle temporal
spikes in particular.

MATERIAL

The electroencephalograms of all
patients recorded while awake and
asleep in our laboratory through the
years 1969 to 1975 were reviewed.
Of a total of 4,458 patients, only 39
showed wicket spikes in sufficient
number to allow for detailed
analysis.

The description which follows
rests upon an analysis of the 129
EEG traces obtained in these 39
patients, and a review of their clini-
cal records.

RESULTS

Wicket spikes were found during
wakefulness and sleep. During
wakefulness they could be masked
by neighboring rhythms. They were
more easily recognized during sleep.
From the first seconds of drowsi-
ness, as alpha and mu rhythms sub-
sided, wicket spikes emerged. Sel-
dom encountered during deep sleep,
wicket spikes were most abundant
during the first three stages of sleep.
They were detected during REM
sleep in the only patient whose re-
cording was carried on through that
stage. Wicket spikes tended to occur
in longer trains during wakefulness
and drowsiness, and in shorter
groups of 2 to 4 seconds duration
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Figure |1—Patient asleep; trains of bitemporal wicket spikes, more prominent on the

left side.

during sleep. Under those condi-
tions; they could seldom be mis-
taken for spikes (Figure 1, 2). Fre-
quently, however, wicket spikes
stood out as single spikes (Figures
3,4).

They were uniformly recorded
over both temporal regions, inde-
pendently on either side, usually
with a one-sided predominance.
Their precise distribution varied be-
tween patients and frequently even
in the same patient. They usually
predominated in either middle or an-
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terior temporal area spreading to the
ipsilateral ear. Occasionally, they
were recorded maximally from the
inferior or posterior temporal reg-
ions. They spread a little to
parasagittal regions, and then more
so to the frontal regions.

The amplitude of wicket spikes
varied from 60 to 210 microvolts.
The amplitude was less when they
occurred in trains than when they
appeared singly. They were sur-
face negative and essentially
monophasic. Their frequency, rang-
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ing from 6 to 11 Hz, varied through
any single trace and even within the
same burst.

Wicket spikes were recorded al-
most exclusively in adults; 37 out of
the 39 patients were 30 years of age
or older; the youngest was aged 13
years and the eldest 81 years. Their
overall incidence in our laboratory
population was 0.9%.

The majority of patients — 31 out
of 39 — was referred because of a
wide variety of conditions other than
epileptic seizures, as can be seen in
Table 1. In only eight patients was
the diagnosis of epilepsy estab-
lished. Of these, five had, in addition
to wicket spikes in their EEGs, ab-
normalities such as anterior tem-
poral spikes (in three) and spike and
wave complexes (in two). Neurolog-
ical examination was unremarkable
except for the one patient with re-
siduals of an infantile hemiplegia. In
this retrospective study, detailed
systematic psychometric evaluation
was not carried out.

Skull X-Rays were obtained in 24
patients, and brain scans in 9; they
were all normal. Echoencephalog-
rams were normal in 29 out of 33
patients; of the remaining 4, the mid-
line echo was shifted significantly in
the only patiént with an infantile left
hemiplegia (a shift of 6 mm toward
the right side). Angiography or
pneumoencephalography was not
carried out in any of the patients.

COMMENTS

It is difficult to differentiate mid-
dle and anterior temporal spikes
from wicket spikes, especially when
wicket spikes occur singly (Figure
4). Similarities in polarity, localiza-
tion, and amplitude may be striking
(Figure 7,8). Of the various
parameters of wicket spikes, the
cardinal one is the changing mode of
occurrence throughout any single
recording; from intermittent trains of
more or less sustained, prolonged,
arciform discharges resembling the
wicket rhythm — more properly cal-
led the mu rhythm — to sporadic,
unitary, isolated spikes. Recognition
of the breakdown of trains and clus-
ters of wicket spikes to their simp-
lest form, the isolated wicket spike,

Clinical Correlates of Wicket Spikes
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TABLE I

Clinical Diagngsis and Associated EEG Findings in 39 Patients with Wicket Spikes

Number of Patients

NON-EPILEPTICS (31)

12
SYNCOPE ... e
Anxiety reaction, hyperventilation syndrome ....... 10 ...
Tension headache .............. ... .o it
2 e
Benign positional vertigo ............... .. . 0.
Tic douloureux ........oovviiiiineeiiii .. I
Delirium Tremens ............couveevnnnnneennn, o
Transient global amnesia .........................
Infantile hemiplegia . ..............ccociiiiiiii.. R
EPILEPTICS (8)
S
Petit Mal and Grand Mal .........................
I
Complex partial seizures with occasional I
generalized seizures............cooiiiiiiiiiia
1T
Probably secondarily generalized tonico-clonic
SEIZUTES v v vttt tiiie e e e 2 e

TABLE II
Incidence of Wicket Spikes in Two Selected Groups of Patients
Patients in whom
Clinical Diagnosis Number of
Number of of Epilepsy Patients with Incidence of
Patients was Made Wicket Spikes Wicket Spikes
Group I 100 100 1 1%
Group II 100 0 3 3%
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EEG Findings
(wake and sleep)

Normal

.... Bilateral small sharp spikes

.... Normal
.... 6[s. spike and wave complexes

.... Normal

.... Bilateral small sharp spikes

.... Normal
.... Normal
.... Normal
.... Normal

.... 3c/s spike and wave complexes
.... Atypical spike and wave complexes

.... Normal
.... Left temporal spike focus;

bilateral small sharp spikes

.... Left temporal spike focus
.... Right temporal spike focus

.... Normal

is mandatory for proper interpreta-
tion. Trains and clusters invariably
precede isolated spikes; so much so
that the eventual emergence of iso-
lated wicket spikes can be predicted,
and should be expected to occur
once the first trains and clusters
have been identified in a recording.

The appelation of wicket spikes
even though antithetic, has the merit
of conveying not only its configura-
tion — wicketed, or ‘‘en arceau’’ —
but also its changing mode of oc-
currence.

Wicket spikes are not as common
as other patterns, such as small
sharp spikes and 14 and 6/second
positive spikes (Reiher and Klass,
1968). Their overall incidence —
0.9% — slightly higher than that of
psychomotor variant (Gibbs et al.,
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Figure 2—Patient asleep; wicket spikes occurring in clusters over the left temporal
region.
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Figure 3—Train of wicket spikes with an outstanding one predominating at F7 and Ts.
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1963) would have barely doubled,
had patients with only occasional
wicket spikes in their records been
included in the study. In patients
above the age of 30, however, their
incidence rose to 2.9%. Wicket
spikes can be differentiated from the
6/second positive spikes (Figure 5)
and from the psychomotor variant of
Gibbs (1963) (Figure 6) by their po-
larity, morphology, preferential
spread to the frontal areas, and by
their changing frequency and amp-
litude.

Whereas anterior and middle tem-
poral spikes almost invariably repre-
sent interictal abnormalities (Gibbs
and Gibbs, 1952; Lombroso, 1967)
found in the EEG of patients with
partial seizures, our preliminary
observations lead us to believe
that wicket spikes do not correlate
with epilepsy. Wicket spikes were
encountered in patients without a
history of seizures four times more
frequently than in those with a his-
tory (Table I). Furthermore, as
Table I suggests, should wicket
spikes be a specific pattern in those 8
patients with a history of seizures,
they would represent an unlikely in-
terictal pattern in patients with seiz-
ures generalized from the onset, as
well as in patients with partial seiz-
ures.

To verify the reliability of these
preliminary observations, we de-
cided to review electroencephalog-
rams and clinical charts of two
groups of patients, matched for age,
and all seen by neurologists at a time
when interest in the wicket spike
pattern had not developed in our
institution. Because of the increas-
ing prevalence of the pattern with
age, only patients above the age of
30 were included in this subsequent
study. The data are summarised in
Table II. Group I consisted of 100
consecutive patients who presented
either with generalized seizures, or
with partial seizures of temporal or
extra-temporal lobe origin. Group II
consisted of 100 consecutive pa-
tients who presented with a variety
of conditions other than seizures. It
can be seen that:

1. The incidence of wicket spikes

is not significantly different in
the two groups: 1% in the group

Clinical Correlates of Wicket Spikes
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TABLE III —
Frequency of Wicket Spikes Among Three Groups of Patients
General Population Epileptics Non-Epileptics
Number of patients with
wicket spikes 37 1 3
Total number of patients 1266 100 100
% 2.92 1.00 3.00

X2 (1vs2) =1.27;

Xi  (1vs3)=0.002;
2

X1 (2vs3)=1.03;

p=0.26; not significant
p=0.96; not significant

p=0.31; not significant

X3 (1vs 2 vs 3)=1.276;=p=0.53
Test of Homogeneity

WICKET SPIKES

Figure 4—Wicket spike occurring singly.

of epileptic patients, and 3% in
the group of non-epileptic pa-
tients.

2. The incidence of wicket spikes
in both selected groups of pa-
tients is not significantly differ-
ent from that found (2.9%) in
the general population of our
laboratory for the same age
group (Table III).

It would seem reasonable to con-
clude that, contrary to anterior and
middle temporal spikes, wicket
spikes should not be regarded as

othov and I oho

interictal abnormalities. Whether
wicket spikes represent an abnor-
mality at all needs to be investigated
further. Their incidence in a control-
led asymptomatic population needs
to be assessed. Finally, from the
data available in our 39 patients, it
may be tentatively concluded that
demonstrable involvement of tem-
poral lobe structures cannot be in-
ferred from the presence of bitem-
poral wicket spikes.

Even though the diagnosis of
epilepsy rests primarily on clinical
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grounds, rather than on recorded
interictal abnormalities, the latter
are of critical importance in confir-
mation and localization. For this
reason it becomes important to sort
out wicket spikes from other tem-
poral lobe spikes: proper differentia-
tion is a prerequisite for adequate
interpretation and for unbiased man-
agement and treatment of patients
referred to an EEG laboratory.
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Figure 5—6 per second positive spikes (right half of the figure) are of lesser amplitude,
more regular in frequency, and more posteriorly distributed than the 6-7 per second
wicket spikes (left half of the figure).
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Figure 6—Bitemporal psychomotor variant discharges, and bitemporal wicket spikes;

note a greater variation in amplitude and frequency, and a lesser spread of wicket

spikes to parasagittal regions.

FERRITARY 1977 . 4S5


https://doi.org/10.1017/S0317167100120396

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

WICKET SPIKES

Vs
MIDDLE TEMPORAL SPIXES

U

124
p',-ﬁ. SN AN A AN NN AN e ANl

Fo = T4 e oA ™A eSS
Ta = To MM AN et 7 e A
Te - 02 vt W et bl TN A A N
Fp1=F7 ey sty M/\JJ\WWW\/\J\/W
Fr -Ta W AN s | e
T = T8 st ST A
Ts = 01 a Moy mapmaid) sV "\
Co = AT AW At A Aw”w/“‘“w\/’w\/
Cs -ar WWJM{\QWWWJJ\W \h/J\AW\/W” \(\/4ij i
Fo = A2 oSl S S A /\-——’J\\J-/”\/\/\/"\'\/"\'\/W
F1 o A1 A o et M A e «"’WM\W
T = A2 i AN A N~
Ts - AL M WA A A A s
To - AL AN MW A N A e

llOﬂV

WICKET SPKES MIDDLE TEMPORAL | SPKES

e
150¢

Figure 7—Middle temporal wicket spikes (on the left) and middle temporal spikes (on
the right). Note some similarities in distribution, amplitude and polarity.
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Figure 8—An anterior temporal wicket
spike (first spike on the left) and an
anterior temporal spike (on the right).
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