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Abstract

Purpose of the study:Intermittent photic stimulation (IPS.test has been widely used in clinical Electroencephalogram
(EEG.laboratories as “activation method” to enhance preexisting abnormalities and / or induce abnormal findings in an otherwise
normal EEG. There has been considerable variability in the literature reported regarding EEG abnormalities in normal adult and
epileptics using IPS test. Therefore the present work was done by using “IPS test” to,a. compare the incidence of epileptiform
activity during IPS test on the EEGs of normal and epileptics.b. Quantification of Changes in different seizure categories like
(a.Absent, (b.Focal and (c.Generalized.Methods: EEGs were recorded using IPS as activation procedure in 50 patients, who
were proven cases of epilepsy with different seizure categories and compared with 50 age and sex matched normal subjects.
Effects of IPS on EEG were recorded and changes were analyzed statistically.Results: IPS test had a significance result in
activation of Interictal Epileptiform discharges.(IEDs.or photo paroxysmal response(PPR). (p=0.056). Effect of activation was
seen maximally in patients of generalized seizures especially in patients with GTCS (30%).Interpretation and Conclusion: This
work suggests that IPS provoke epileptiform changes in EEGs Of epileptic patients and hence increase the yield of EEG
recordings.

INTRODUCTION

The EEG is a common neurophysiologic technique which is
relatively inexpensive, noninvasive and safe as compared to
newer brain imaging techniques, primarily used in the
evaluation of patients with suspected seizures and for seizure
management.

Several activation techniques like hyperventilation,
intermittent photic stimulation, sleep, and sleep deprivation
have been used in clinical EEG laboratories to enhance
preexisting abnormalities and / or induce abnormal findings
in an otherwise normal EEGs. (1)

IPS, is a form of specific visual stimuli, such as flashing
lights or patterns used in conjunction with EEG to provocate
epileptiform activity or Photo Paroxysmal Response(PPR) in
Photosensitive patients.

Photosensitivity is an abnormal response of the EEG to light
or pattern stimulation, consisting of a PPR or epileptiform
activity which is expressed as spike & waves discharges. (1)

In our modern technologic environment, a wide variety of
visual stimuli like television, video games computer
monitors, cathode-ray tubes, video display tubes, ,
decorative lighting, car headlights, automobile riding or
driving, flickering arc light etc, can provoke epileptiform
discharges/photic-induced seizures of which television
commercials & programs(2,3) , video games,(4),(5)(6), have
proved to be responsible for some incidents of outbreaks of
visually induced seizures which is a matter of concern to
general public health.(7)

The prevalence of “photosensitivity” has been said to range
from less than one in 10,000 to “5-9%”
(8),(9).Photosensitivity is observed in 5% of all the patients
with epilepsy and in 60% of patients with visually induced
seizures.(10,11).

However, despite IPS being utilized in routine clinical EEGs
for decades as a activation test for photosensitivity, a number
of differing views on the usefulness and indications for these
test exist in normal adult and epileptics.(1,8,12).
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In epilepsy population the opinion prevails that
photosensitivity is related to generalized rather than
localized epilepsies during IPS test. (1,13)

Recent studies done on proven cases of epilepsies showed
higher rates of activation, especially in generalized seizure
category with IPS, inducing ictal epileptiform discharges or
PPR responses in 75% of patients,(14) 50% of patients(15)
& in 25% of patients.(13)

In contrast, Wolf & gooses (12) emphasized that the typical
absent seizures were rarely induced by IPS & usefulness of
IPS test done routinely in EEG laboratory has to be
reevaluated. A study done by Baykan B et al, reported that
Typical absence seizures triggered by photosensitivity is a
rare condition.(10).

Similarly another recent study reported, the prevalence of
“photosensitivity” has been said to range from less than one
in 10,000 in the general population,& as low as 2%, of the
epilepsy population.(8)The survey from an epilepsy center in
Japan reported that the PPR responses to intermittent photic
stimulation (IPS) was relatively low (1.7%) in epileptic
patients.(16)

Therefore, the present work was undertaken by using IPS
test to,

a. compare the incidence of epileptiform activity during IPS
test on the EEGs of normal and epilepitics.

b. Quantification of Changes in different seizure categories
like

(a) Absent, (b) Focal and (c) Generalized.

METHODS

The sample used in this study consisted of 50 epileptic
patients and 50 age matched normal subjects. Our study was
a comparative study in which 50 Rt handed proven epileptic
patients between the age group of 10-30 yrs, attending
outpatient departments at M. S. Ramaiah Medical and
Teaching Hospital were studied and further compared with
age matched normal healthy subjects from the general
population.

Ethical clearance was obtained from the M. S. Ramaiah
Medical College ethical committee for human research to
conduct the study. Patients with a history of Neurological
diseases, Head injury ,Migraine ,Drug abuse, Severe
cardiopulmonary disease, Left handed Men, Uncontrolled

hypertension, Sickle cell anemia were excluded from the
study..

Data was collected from 50 males with known history of
seizures and proven cases were taken as epileptic subjects
who satisfied the inclusion and exclusion criteria were
recruited from M.S. Ramaiah Medical and Teaching
Hospital.

In epileptics, 25 patients had partial seizures and 25 patients
had generalized seizures.

Age and sex matched normal volunteers without a history of
seizures was taken from the general population. The study
extended over a period of two years.

PROCEDURES AND EQUIPMENT

EEGs were recorded digitally on a 21-channel EEG Nihon
Kohden Neurofax Electroencephalograph EEG-1100.

EEGs were recorded from 21scalp sites based on the
international 10-20 system (1), using silver/silver chloride
electrodes with a ground electrode at the forehead, and use
of referential, longitudinal bipolar and transverse bipolar
montages.

It was explained that IPS might bring on attacks. The
consent form was signed at this stage.

Our standard IPS protocol1 in performing screening EEGs
started with eyes open for 5 s and then eyes closed for 5 s;
the stimulus trains of 5-10-15-20-25-30-35 Hz were given in
screening phase at a distance of 30 cm in a normally
illuminated room. A photic stimulator with a granular
diffuser and lamp housing reflector capable of delivering a
flash from 1 to 50 Hz at a constant intensity was used for all
cases.

EEG findings during IPS and baseline condition were
tabulated as showing

a) No changes.

b) Clinical seizures that included ictal EEG patterns.

c) An increase inter ictal epileptiform discharges (IED) or
PPR.

All EEGs were interpreted by qualified neurologist in
neurophysiology laboratory.

Difference in the 2 groups will be statistically analyzed
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using

1) Analysis of variance2) Chi-Square chart.

Investigations and interventions conducted on patients:

Study involved non-invasive EEG recordings for both cases
and controls in the department of neurology as described
earlier with no financial liability on them.

RESULTS AND ANALYSIS

A Case control study consisting of 50 normal and 50
epileptic patients is undertaken to study and Compare
physiological changes seen in EEG of normal, and epileptic
patients, Quantification of Changes in different seizure
categories like (a) Absent, (b) Focal and (c) Generalized and
to look critically the utility and limitations of the IPS test
procedure.

IPS test had a significance result in activation of IEDs
p=0.056. (Table-1, Figure-1).

In our selected series of 50 epileptic patients with different
categories and 50 normal persons, clinical seizure was not
seen in any patient during IPS.

IEDs (PPR), in turn, were increased in 16% and 1% of the
patients with generalized and partial epilepsies, respectively.
(Table-2, Figure-1, Figure-2).

Effect of activation was seen maximally in patients of
generalized seizures especially in patients with GTCS
(30%).(Table-2, Figure-1).

IPS could not produce any epileptiform changes or clinical
seizures in the EEGs of normal controls. (Table-2).

Statistical Methods: Chi-square and Fisher exact test have
been used to test the significance of changes in IEDs in
different tests comparing between Epileptic and Normal.
95% confidence Interval has been used to find the clinical
significance generalized seizures.

The Statistical software namely SPSS 11.0 and Systat 8.0
were used for the analysis of the data and Microsoft word
and Excel have been used to generate graphs, tables etc.

Figure 1

Table 1 : Effect of Photic stimulation on IED in Epileptic
and Normal

Figure 2

Table 2: Effects of Intermittent Photic stimulation test in
different seizure category

Figure 3

Figure 1 Accentuated sharp waves,polyspikes and slow
waves seen during photic stimulation in a case of GTCS
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Figure 4

Figure 2 - Sharp waves arising from bilateral fronto temporal
leads during photic stimulation in case of CPS

DISCUSSION

This study was done to test the hypothesis that the activation
test such as IPS enhance preexisting abnormalities and / or
induce epileptiform activity in an otherwise normal EEGs.
However, activation test IPS despite being utilized in routine
clinical EEGs for decades, a number of differing views on
the usefulness and indications for these procedures
exist.(1,8,12)

In this study, we gathered evidence suggesting that IPS, is a
useful activation method, which increase the yield of EEGs
in EEG units.

IPS test had a significance result in activation of IEDs
p=0.056.(Table1).

In concurrence with previous studies IEDs during IPS, were
increased in 16% of the patients with generalized
epilepsies.(Table2). (figure-1) (14,16,17)

Effect of activation was seen maximally in patients of
generalized seizures especially in patients with GTCS
(30%).Normal subjects did not show any response to IPS.

Our findings in epileptic patients correlate with the previous
studies which have shown, among patients with certain types
of generalized epilepsies like example, juvenile myoclonic
epilepsy & jeavons syndrome, the prevalence of
photosensitivity can be 15-20%(13,16), and 75% of patients

(14) or even higher 90%(17).

Possibly our study might have got more percentage of
provocation if we had withdrawn antiepileptic drug
treatment.

In concurrence with previous studies where incidence of
epileptiform activity, photoparoxysmal response was less
than 1% in the EEGs of normal subjects of young and
middle age adult controls, IPS could not produce any
epileptiform changes or clinical seizures in normal controls.
(8,15,17,18)

IEDs, in turn, were increased in only 1% of the patients with
partial epilepsies, which is in concurrence with previous
studies. .(Table2) (figure-2). (1, 13, 16)

Apart from IPS being used in epileptic patients to detect
photosensitivity, IPs has also been routinely advised for
migraine patients (19). IPS can be used to signify the
persistence of photosensitive epilepsy & abnormalities to
diffuse IPS are more likely to indicate the patient is poorly
controlled and at risk of further seizures. (20)

Photosensitive epilepsy is the most common type of reflex
epilepsy and has attracted considerable attention because of
numerous reports of seizure occurrence precipitated by
television and video games.(2,3,4,5,6,21).

The general mechanisms of the activation effect of IPS are
also still poorly understood. Cellular mechanisms are
difficult to study in patients because of ethical and practical
constraints.

Study done on patient’s with generalized PPR by
simultaneous recording EEG and functional MRI.(22),
transcranial magnetic stimulation (TMS)(23) have, revealed
IPS led to a significant activation of the visual , parietal and
frontal cortices. & suggest that PPR is a cortical
phenomenon

Positron emission tomography (PET) studies with oxygen
(24) showed that statistically significant increases in regional
cerebral blood flow occurred in occipital cortex, Brodmann’s
areas 18, 19, 20, hypothalamus, caudate, hippocampus, and
scattered other regions.

Genetics plays a role in tendency to develop PISs. Waltz in
Germany performed family studies of 41 patients with PISs.
In this study, 50% of siblings with one photosensitive parent
were themselves photosensitive, suggesting a dominant
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mode of inheritance of the tendency (25).Recent study
reported evidence for linkage on chromosomes 7q32 and
16p13

For PPR response to IPS in generalized epilepsies. (26)

Photosensitive subjects found in clinical EEG practice have
epilepsy and have seizures induced by environmental visual
stimuli such as television and flickering sunlight.(27)

In about 50% it seems that no spontaneous seizures occur,
all attacks being visually induced.(9),(2) Avoidance of
precipitating stimuli rather than medication is an important
therapeutic option.

A study done in in photosensitive persons using IPS, for
seeking nonpharmacologic methods for reducing the levels
of photic stimulation of televised images revealed that the
compound optical filters may be useful to prevent seizures
induced by television.(28)

The limitations in our current study was that effects of IPS
test can be assessed more accurately using sub dural depth
electrode EEG recordings taken in conjunction with Brain
imaging techniques,study done after discontinuing
antiepileptic drugs. We could not withdraw the antiepileptic
drugs because of fear of recurrence of seizures among the
epileptic patients and the also because of ethical constraints.

CONCLUSION

With this study it can be concluded that the IPS test
exacerbate or precipitate the epileptiform changes in EEGs
and thus avoid missing abnormalities in EEG recordings and
increase the yield of EEGs in epilepsy patients. Hence
routine use of IPS Test for seizures patients is recommended.
When a diagnosis of non-epileptic and epileptic seizures is
missed, it may lead to morbidity, mortality & and also
unnecessary use of anti-epileptic drugs etc., carry significant
risks.

EEG screening with IPS to determine the incidence of
photosensitivity in general population, and especially in
those at risk like, pilots, air crew, and train drivers etc, is
recommended.

National guidelines for protection against photosensitivity in
high risk subjects should be made. Diagnosing and
avoidance of precipitating stimuli rather than medication is
an important therapeutic option for photosensitivity.
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