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Rationale: Pattern sensitivity can be diagnosed by presenting a series of visual patterns to the
subject in the electroencephalography (EEG) laboratory; however, testing for pattern sensitivity is
not routinely done during EEG recording. This work aimed to highlight the incidence of pattern
sensitivity among patients referred for routine EEG recording during a 1-year period, identifying
the cause of referral, diagnosis, and the characteristics of pattern-sensitive patients.
Methods: All patients aged 4 years and older who were referred for routine EEG during a
12-month period and had no motor or visual impairment were enrolled in the study. Intermittent
photic stimulation and pattern sensitivity were tested for each case. Pattern sensitivity was tested
by scanning three different rhythmically moving patterns at reading distance with the patient
seated in an illuminated room. A pattern evoking a paroxysmal response was reintroduced after
exposure to a blank white card to confirm the findings.

Results: Two hundred twenty-eight patients were studied; twelve patients (5.26%) had pattern
sensitivity and their ages ranged from 5 to 12 years. Eight of these patients (66.7%) were referred
for seizure disorders, two were referred with the diagnosis of migraine, one with headache and
poor scholastic performance and one with recurrent attacks of dizziness for investigation. Seven
of the twelve patients (58.3%) had a previous EEG done without testing for pattern sensitivity.
Five patients (41.6%) had positive family history for epilepsy, three (25%) for migraine, and
two (16.6%) for migraine and epilepsy. Two patients (16.6%) had pattern sensitivity without
photosensitivity. Pattern stimulation provoked epileptiform discharges in eight patients (66.6%),
focal discharges in one, and unilateral build-up of posterior discharge in three.

Conclusion: Diagnosis of pattern sensitivity is often missed as it is not routinely tested for
during EEG recording. The result of the study challenges the concept of a consistent association
between photosensitivity and pattern sensitivity; it also raises questions about the incidence of
pattern sensitivity among children who do not suffer from epilepsy and in particular those with
migraine, headache and scholastic difficulties. Further studies are therefore needed to clarify
the phenotypic spectrum of this EEG trait.
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Introduction

Pattern-sensitive epilepsy is a form of reflex epilepsy in which seizures are precipitated
by visual patterns, typically stripes.' Because of the close association between sensi-
tivity to intermittent photic stimulation and sensitivity to visual pattern stimulation,
pattern-sensitive epilepsy has been commonly regarded as an extension of photosen-
sitive epilepsy.>* However, the diagnosis of pattern sensitivity in a photosensitive
patient is of clinical importance as it shows the additional range of visual stimuli to
which the patient is vulnerable. Seizures in pattern-sensitive patients may be induced
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while viewing environmental patterns such as window
screens, tablecloths, ceiling tiles, escalator steps, striped
wallpaper, and clothing.!* Absences, often associated with
eye blinking, facial contractions, and myoclonic jerks of the
upper extremities, are the seizure types typically evoked by
the pattern exposure.>> However, generalized tonic clonic
seizures and less frequently partial seizures may occur; the
latter may be confused with migraine.!

Pattern sensitivity can be diagnosed by presenting a series
of visual patterns to the subject in the electroencephalography
(EEG) laboratory; however, testing for pattern sensitivity is
not routinely done during EEG recording.

This work aimed to highlight the incidence of pattern
sensitivity among patients referred for routine EEG recording
during a 1-year period, identifying the cause of referral, diag-
nosis, and the characteristics of pattern-sensitive patients.

Patients and methods

All patients aged 4 years and older who were referred
for routine EEG during a 12-month period, who had no
motor or visual impairment, and whose parents agreed to
be enrolled in the study were included. EEG was recorded
using a 21-channel Nicolet EEG (Nicolet, Madison, WI)
and a Stellate HARMONIE Digital EEG (Stellate Systems,
Montreal, Canada). Intermittent photic stimulation and pat-
tern sensitivity were tested for each case. Pattern sensitivity
was tested by scanning three different rhythmically moving
patterns (Figure 1) at reading distance with the patient seated
in an illuminated room. A pattern evoking a paroxysmal
response was reintroduced after exposure to a blank white
card to confirm the findings.

Results

Two hundred twenty-eight patients were studied. Their ages
ranged from 4 to 12 years old. Twelve patients (5.26%) had
pattern sensitivity. Their ages ranged from 5 to 12 years
(median 8.9 years). Seven were female and five were male,

with a female-to-male ratio of 1.4:1. Eight patients (66.7%)
were referred for seizure disorders: two had idiopathic pho-
tosensitive epilepsy, two had juvenile myoclonic epilepsy
(JME), three had childhood absence epilepsy, and one had
eyelid myoclonia with absences. Two were referred with the
diagnosis of migraine, one with headache and poor scholastic
performance, and one with recurrent attacks of dizziness for
investigation (Figures 2 and 3). Seven of the twelve patients
(58.3%) had a previous EEG done without testing for pat-
tern sensitivity. Two patients (16.6%) had pattern sensitivity
without photosensitivity.

Eight patients (66.6%) were born to consanguineous
parents: five (41.6%) had positive family history for epilepsy,
three (25%) for migraine, and two (16.6%) for migraine and
epilepsy. Two of the three patients with childhood absence
epilepsy were twins (Figure 4).

Epileptiform discharges provoked by pattern stimu-
lation were generalized in eight patients (66.6%), focal
(parietooccipital) in one, and unilateral build-up of poste-
rior discharge that was then generalized in three patients
(Figures 5 and 6).

Three patients had ictal clinical phenomena during pattern
stimulation, a brief absence with eye blinking in two, and
facial twitching in one. Seven patients reported subjective
symptoms such as nausea, dizziness, articulation difficulty,
and headache during pattern stimulation.

Discussion

About 5% of patients with epilepsy are photosensitive. The
prevalence is believed to be greater in the young.® Most
of these patients are also pattern sensitive.”” During the
12-month period of the study, 228 patients aged between
4 and 12 years had EEG recordings performed; 12 (5.26%)
had pattern sensitivity. Their ages ranged from 5 to 12 years
(median 8.9 years). Seven were female and five were male,
with a female-to-male ratio of 1.4:1. Girls are reported to
be nearly twice as likely to have pattern sensitivity as boys,’

Figure | The three different patterns used.

submit your manuscript

314

Dove

Neuropsychiatric Disease and Treatment 2012:8


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Pattern sensitivity: a missed part of the diagnosis

Number (n = 12)

Figure 2 Cause of referral of patients found to have pattern sensitivity.

however, Brinciotti et al'® noted a preponderance of males
among patients with pattern sensitivity.

Pattern sensitivity in isolation, without photosensitivity,
was believed to be almost nonexistent;!' however, two
of our patients (16.6%) had pattern sensitivity without
photosensitivity. Our findings agree with Harding and
Harding'? and Radhakrishnan et al* who reported that 10%
to 20% of people sensitive to pattern stimuli may be unre-
sponsive to the conventional frequency range of intermittent
photic stimulation.

Seven of the twelve patients with pattern sensitivity
(58.3%) had a previous EEG done without testing for pat-
tern sensitivity. Eight (66.7%) were referred for seizure
disorders.

Photosensitivity is known to be associated with syn-
dromes of idiopathic generalized, partial or cryptogenic
epilepsy and some progressive myoclonic encephalopathies.'
However, there are no reports about the incidence of pat-
tern sensitivity in these syndromes. Two of our patients
with seizure disorders who were also found to have pattern
sensitivity were diagnosed as having idiopathic photosensi-
tive epilepsy, two had JME, three had childhood absence
epilepsy, and one had eyelid myoclonia with absences. In
pure photosensitive epilepsy, visually induced seizures are
provoked by intermittent photic stimulation, pattern, or
both. Photosensitivity rate in JME ranges from 30% to 54%

m Seizure disorder
m Migraine

U Headache and poor
scholastic performance

B Dizziness for
investigation

and is more than 92% in eyelid myoclonia with absences.!*1¢
However, photosensitivity is considered an unfavorable
EEG feature in childhood absence epilepsy, being associ-
ated with an unremitting course.!”!8

Four (33.3%) of our patients who were found to be pat-
tern sensitive were referred for EEG because of a complaint
other than seizure disorders: two were referred with the
diagnosis of migraine, one with headache and poor scholastic
performance, and one with recurrent attacks of dizziness
for investigation. Rolandic spike and wave discharges were
reported to occur more in children with migraine; focal epi-
leptiform discharges were reported in 9% of children with
migraine, significantly higher than in the normal popula-
tion (1.9%)," and striking EEG patterns were described in
specific subtypes of migraine, particularly migraine with
aura, hemiplegic, and acute confusional migraine. The
brain regions most often involved in the published EEG
samples in different types of migraine include the posterior
temporal, parietal, and occipital regions.?’?* Nevertheless,
EEG is not considered to be indicated in part of the routine
evaluation of headaches unless seizures are suspected.?
Moreover, Wilkins® indicated that patients with migraines
may show aversion and perceptual distortion when viewing
epileptogenic patterns, but this was attributed to the pat-
terns inducing a strong neurological response, which was
not considered an epileptogenic response. It is important,

Number (n = 8)

Figure 3 Epileptic syndrome among patients found to have pattern sensitivity.
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Figure 4 Family history of epilepsy and/or migraine among patients found to have pattern sensitivity.
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Figure 5 Pattern-induced generalized epileptiform discharge.
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Figure 6 Pattern-induced focal epileptiform discharge.

though, to emphasize that migraines and epilepsy are two
highly associated disorders. Channel function alteration
was suggested to be the link between both disorders. This
hypothesis is supported by the proven efficacy of certain pro-
phylactic drugs, including calcium-channel blockers as well
as anticonvulsants such as sodium valproate, gabapentin,
and topiramate, which alter the properties of ion channels
and therefore the cell excitability.” It was also reported
that patients with idiopathic epilepsy syndromes (epilepsy
with rolandic or occipital paroxysms, or absence epilepsy)
may concomitantly suffer from migraines® 3! and that 4%
to 10% of patients with migraines suffer from epileptic
seizures.?®3233 Headache may even be the only or most
predominant clinical manifestation of epileptic seizures,
although this is reported as a relatively rare situation.?
Furthermore, it is worth mentioning that children may not
be able to give a full description of their symptoms and to
articulate their complaints. Consequently, the criteria needed
for the diagnosis of migraine, headache, or epilepsy may be
difficult to fulfill with precision in the pediatric age group.

Three of our patients had ictal phenomena during pat-
tern stimulation, a brief absence with eye blinking in two,
and with facial twitching in one. Seven patients reported
subjective symptoms such as nausea, dizziness, articulation
difficulty, and headache during pattern stimulation. The
poor scholastic performance and headache that one of our
pattern-sensitive patients suffered from, and the attacks of
dizziness described by the other patient may be attributed to

the electrophysiological response induced when a child with
pattern sensitivity is exposed to the epileptogenic pattern.
A significant number of patients were reported to complain of
subjective symptoms during photoparoxysmal responses on
intermittent photic stimulation, such as dizziness, orbital pain,
nausea, fear and unpleasant sensations. Nevertheless, these
responses were not considered to be ictal phenomena.?>*

Photosensitivity is genetically determined.*" Likewise,
genetic factors have been believed to play a role in the
pathogenesis of pattern sensitivity. Eight of our patients
with pattern sensitivity (66.6%) were born to consanguine-
ous parents; five (41.6%) had positive family history for
epilepsy, three (25%) for migraine, and two (16.6%) for
migraine and epilepsy. Two of the three patients with child-
hood absence epilepsy were monozygotic twins. Two of four
patients with pattern sensitivity reported by Chatrian et al®®
were brothers. Brinciotti et al** also reported two families in
which five members had pattern-sensitive epilepsy (three in
one family and two in the other). In a group of children with
visually induced seizures described by Brinciotti et al,*’ two
girls with both photosensitivity and pattern sensitivity were
monozygotic twins.

Epileptiform discharges provoked by pattern stimulation
were generalized in two-thirds of our patients with pattern
sensitivity, were focal (parietooccipital) in one (8.3%), and
in the form of unilateral build-up of posterior discharge that
was then generalized in three (25%). Radhakrishnan et al*
reported similar findings: paroxysmal epileptiform discharges
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elicited with pattern stimulation were generalized in two-
thirds of their patients and were restricted to the posterior
head region in one-third.

Conclusion

Diagnosis of pattern sensitivity is often missed as it is
not routinely tested for during EEG recording. The result
of the study again challenges the concept about the con-
sistent association between photosensitivity and pattern
sensitivity. It also raises questions about the incidence of
pattern sensitivity among children who do not suffer from
epilepsy and in particular those with migraine, headache,
dyslexia, and scholastic difficulties. Further studies are
therefore needed to clarify the phenotypic spectrum of this
EEG trait.
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