Teaching EEG 4: An unexpected source of slow wave activity
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Case summary:
An 18 year old male presented with clonic seizures involving left side of face, tongue and upper limb of 5
years duration. The frequency has increased over years to become almost continuous, especially
precipitated by action of the involved regions, like protruding the tongue or lifting the left upper limb. His
EEG is shown in Figure 1.

Figure 1.
Questions:
1. What is the abnormality in the EEG trace shown?
2. Which artifact in this patient could produce similar activity?
3. How do you differentiate such an artifact from a cerebral slow wave activity?

Answers:
1. The EEG shows 4-4.5 Hz slow wave activity predominantly involving bifrontal and temporal
regions.
2. In this patient with clonic seizures of the tongue, a glossokinetic artifact must be considered. It is
caused by the bioelectric dipole of the tongue due to the negative potential at the tongue tip
relative to its base. It is diffusely seen with frontotemporal predominance and can closely mimic
FIRDA (Frontal intermittent rhythmic delta activity).
3. Glossokinetic artifacts produced by chewing and talking are characterized by slow wave activity
with prominent, superimposed muscle artifacts. However,if the muscle artifacts are absent, as in
this patient, placement of infraorbital electrodes helps in identifying the source of the slow wave
activity. Glossokinetic artifact would be of greater amplitude in infraorbital leads than in
frontopolar leads. True cerebral slow wave activity would be of greater amplitude in frontopolar
leads than in the infraorbital leads.
In this patient, the EEG in figure 1 was recorded with the protruded tongue having clonic seizures. When
the tongue was retracted, the clonic seizures stopped and the EEG slow wave activity disappeared
(figure 2). This confirmed that the source of bifrontal slow wave activity was a glossokinetic artifact,
obviating the need for infraorbital lead placement.

Figure 2.
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