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Ictal Nystagmus by Epileptic Activation of Cortical Smooth Pursuit System:

Electrophysiological and Neuroimaging Study

Jae Hoon Yang, M.D., Dong Hyun Lee, M.D., Sook-Keun Song, M.D., Jee Ho Chang, M.D.*,
Mijin Yun, M.D.", Soochul Park, M.D., Ph.D., Jong Doo Lee, M.D.", Jong Bok Lee, M.D.

Department of Neurology, Ophthalmology*, Nuclear Medicine’, Yonsei University College of Medicine, Seoul, Korea

Background: Epileptic nystagmus is rare. There is no report in Korea about epileptic nystagmus by the activation of
cortical smooth pursuit area. We studied a 29-year-male patient with nonconvulsive simple partial status epilepticus
presenting as pure ictal nystagmus. Methods: The EEG including electrooculogram and electronystagmogram during ictus
was done. Brain MRI including **"Tc-ECD SPECT and '“F-FDG PET were also done during ictus and repeated after
complete relief from symptom. Subtraction images obtained from each of SPECT and PET were coregistrated onto MRI.
Humphrey visual field test was done for documentation of visual field defect. Results: EEG was compatible with
nonconvulsive status epilepticus arising from right mesial occipital area with 9-10 Hz frequency. Compensatory left
beating nystagmus with midline crossing feature was noted and characteristic ipsiversive linear slow phase was presented
in electronystagmogram. Brain neuroimages from MRI, #"Tc-ECD SPECT, and "F-FDG PET revealed that the right
parietotemporooccipital area was relevant area, but the right frontal eye field area was spared, which was much clear in

SISCOM image. Conclusions: Clinical feature and electronystagmogram in this case showed typical epileptic nystagmus

by activation of cortical smooth pursuit regions in which the relevant regions was posterior parietotemporooccipital area.

The sparing of the frontal eye field area in this case suggested clearly that the epileptic nystagmus by the activation of

cortical smooth pursuit regions could occur without involvement of frontal eye field area.
J Korean Neurol Assoc 22(5):465~471, 2004
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Figure 1. Interictal EEG finding and visual field test. (A) The interictal EEG shows clearly asymmetric amplitude suppression in right
posterior head area, especially in posterior dominant rhythm (arrows). (B) Visual field test during status epilepticus shows clear left
hemianopsia which is completely recovered after relief of symptom.
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Figure 2. Ictal EEG with electrooculogram. (A) Gradually localized build up of low amplitude fast activity on right occipital area is

noted with phase reversal on right posterior temporal electrode (T6), which is followed by rhythmic fast activity with 9-10 Hz.

Frequency (arrowed box) without spread to contralateral hemisphere. Oculogram taken simultaneously in the EEG shows left beating

nystagmus at glance. Ipsiversive linear slow phase with midline cross by epileptic stimulation of smooth pursuit region on the right

temporooccipital area resulted in the slow and time consumed movement of eyeball to right side, which is followed by the fast

horizontal movement to left side due to corrective saccadic movement. Those seems to be left beating nystagmus at glance in EEG

and also, clinically. (B) The inserted diagram on the left lower area presents the position of electrodes for electrooculogram.
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the corrective saccade.
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Figure 4. Neuroimaging findings. (A) Diffision weighted image (Top) and FLAIR image (middle) show the subtle increased signal

intensity in the right posterior temporoparietooccipital area. No definite signal change is noted in ADC map (bottom). (B) The image
from SISCOM (bottom) of **"Tc-ECD SPECT findings between ictal (top) and interictal (middle) image reveals clearly focal
hyperperfusion of blood flow in right posterior head region, more prominent in right medial occipital area. (C) Those of "*F-FDG PET

findings between ictal (top) and interictal (middle) image show more extensive glucose uptake pattern compared to those of

hyperperfusion, which is more compatible with activated cortical smooth pursuit region on the right temporooccipital area.
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