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EEG Reactivity to Eye Opening in Patients with
Ischemic Stroke or Transient Ischemic Attack.
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Introduction.

An important task of neurology is to search for the features
of the electroencephalogram in patients with Ischemic

Stroke (IS) or Transient Ischemic Attack(TIA). EEGis one
of such promising tests.

Determination of the characteristics of the EEG response to
eye opening (eo) in patients who have suffered ischemic
stroke including those with TIA, in early stage.

Material and methods.

Routine EEG was recorded in 23 right-handed patients who
suffered ischemic stroke including those with transient
ischemic attack which had disturbances in the carotid basin
and without epileptic seizures and hemianopia, 2-3 days
after the episode. Most patients had hypertension:
Background EEG, then with opening (e o) for 10 seconds



was performed. Quantitative visual analysis of EEG reactivity
on e o period and in the background EEG were carried out
in the occipital lead on the affected side in the terms of
amplitude and index of the rhythm . The bioelectrical
activity after eye opening was measured and calculated
according to the frequency bands (alpha, beta, theta and
delta-waves). For comparison, such a reaction was also
studied in two additional groups: in 25 healthy individuals
aged 55-80 years old, and in 11 patients with epileptic
seizure of the same age. The patients were examined
neurologically. The reaction to e o was studied by three
parameters: 1. by the change in the average index of the
alpha- rhythm and its average amplitude in relation to its
background indices, 2. by the expression of the slow-wave
activity of the theta range, 3. the presence of sharp fast
waves of the beta range. The coefficient of reactivity K,
derived and described by us earlier for healthy people,
accepted as the norm, was equal to 3 or more.

Results.

The statistical analysis of the numbers for the EEG reactivity
determined in three groups when comparing their eye-
opening periods indicated significant differences between
the groups. The desynchronization in the brain function



showed the replacement of fast activity by alpha or/and
theta- waves ( called synchronization) was pronounced in
different ways. In the group of healthy subjects, slow
oscillations of the theta- and delta- ranges were not
detected during e o period at all. In e o period attenuation of
the alpha- rhythm and its replacement by more frequent
oscillations, i.e. desynchronization, were observed in 100%
of cases. The coefficient of reactivity K, proposed and
described by us earlier in healthy individuals, is the quotient
of the division of the average indices of the index and
amplitude of the alpha- rhythm of the background to their
indices with the eyes open. It was equal to 3 in more than in
95% of cases (good reactivity). In patients with vascular
disorder only short-term desynchronization was observed in
the first 2-3 seconds after opening their eyes, and the
reactivity coefficient K was less than 3 in 45% of cases (poor
reactivity). In this group, during e o single or group of theta
waves were also recorded, the index of which sometimes
reached 30%, and the amplitude was 40-50 pV. Such
bioelectrical activity was noted in 8% of vascular patients.
Sharp beta waves were recorded in 4% of patients. No
pronounced delta- activity was detected in these patients. In
the group of epileptics, for comparison, with e o, single
theta- waves were not expressed (exception was theta in
complexes “peak-and-waves”). The coefficient of reactivity



was, as a rule, less than 3 in 92% of patients, and the alpha-
wave index was 90%-100% during e 0. So, they are the cases
when alpha- waves were almost not suppressed with e o. As
can be seen, the reactivity to e o in both groups of patients
was reduced, compared to healthy people in the form of
reduction of desynchronization, both in alpha- waves and in
the presence of theta- waves.

As we can see reactivity to e o is connected not only to the
visual system impairment but also to the type of disorder. It
should be borne in mind that the EEG method is limited here
and requires additional research methods for study. EEG
results, also, may depend on the severity and stage of the
disease and localization of the stroke. Additional tests are
more important when focal or generalized slow activity does
not occur on the background EEG.

Conclusion.

In patients with IS and TIA group, in comparison with the
epileptic seizure group and especially in healthy people,
statistically significant reduction of desynchronization
during e o and increase of synchronization was detected.
It was in the form of a significant predominance of theta-
rhythm in the patients with vascular pathology, which may
be a distinctive feature of their EEG.
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