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Teaching Video NeuroImages:
Alternating horizontal single saccadic
pulses in progressive supranuclear palsy

Saccadic intrusions refer to inappropriate saccades
that interrupt fixation.1 A 69-year-old woman with
progressive supranuclear palsy showed alternating
horizontal saccades that intruded on steady fixa-
tion (video at Neurology.org). The immediate
drift-back of the eyes indicates a saccadic pulse
without a step signal (pulse-step mismatch) or
return saccade, consistent with single saccadic
pulses (SSP).1

The alternating SSP indicates unstable burst
neurons for horizontal saccades, which are located
in the paramedian pontine reticular formation
and are inhibited by the omnipause neurons. Given
the prominent atrophy of the midbrain (figure),
degeneration of the fixation neurons in the superior

colliculus may underlie these involuntary eye
movements.2
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Figure Oculography and MRI

(A) Video-oculography demonstrates alternating horizontal saccades and immediate drift-back of the eyes
after each saccade, which indicates no step signal (pulse-step mismatch) or return saccade (single saccadic
pulses). LH 5 horizontal position of the left eye; LV 5 vertical position of the left eye; RH 5 horizontal position of
the right eye; RV 5 vertical position of the right eye. (B) T1-weighted MRIs show a marked atrophy of the midbrain,
giving the Mickey Mouse and hummingbird appearances that are typical of progressive supranuclear palsy.
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