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Short report

Contralateral gaze deviation after frontal lobe
haemorrhage
JAMES A SHARPE, ROBERTA L BONDAR, WILLIAM A FLETCHER

From the Neuro-ophthalmology Unit, Division of Neurology, the Playfair Neuroscience Unit, Toronto Western
Hospital, and the Departments of Medicine and Ophthalmology, University of Toronto, Canada

SUMMARY Contralateral deviation of the eyes was sustained for a week in a patient with discrete
subcortical frontal lobe haematoma. When deviation recovered, ipsilateral saccades were hypo-
metric and saccadic latencies were prolonged in both horizontal directions. Smooth pursuit was
paretic during tracking toward the side of the haematoma. Pursuit gain was higher during tracking
to the contralateral side. Smooth eye movement imbalance may explain the unusual finding of
contralateral gaze deviation with frontal lobe damage.

Acute unilateral cerebral hemispheric lesions often
cause ipsilateral conjugate deviation of the head and
eyes and loss of contralateral saccades.` Within
variable intervals of several hours to days, full sac-
cades are evident. Although the transient cerebral
gaze palsy is often attributed to frontal lobe lesions4
pathological confirmation of lesions confined to the
frontal lobe is not available. Extensive deep hemi-
spheric involvement of the frontal and parieto-
occipital corticofugal projections is the rule.' Brief
deviation of the eyes away from the side of a cerebral
lesion can be a manifestation of epileptic discharge.
Sustained contralateral ocular deviation is a feature of
haemorrhage into the caudal thalamus.5'6 This devi-
ation to the "wrong" side has also been recognised in
a patient with an extensive parietal and frontal lobe
haemorrhage above the thalamus.7 We report pro-
longed contralateral deviation in a patient with a dis-
crete haematoma of the frontal lobe.

Case report

A 16-year-old girl was concussed after being thrown off her
motorcycle 2 hours before admission to hospital. She was
stuporous but moved all limbs spontaneously. The respira-
tory pattern, pupillary size and reactivity, and skeletal motor
responses were normal. The eyes were deviated conjugately
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to the extreme left. They were easily moved to the mid-
position by oculocephalic manoeuvres, but vigorous head
turning to the left was required to move the eyes fully to the
right. Caloric vestibular stimulation was not performed,
since oculocephalic manoeuvres produced full deviation.
Apart from fractures of the right zygoma and maxilla, the
remainder of the physical examination was normal.
A CT scan on the day of admission showed a discrete right

frontal lobe haematoma (figure 1). Two days after admission
the patient could sit erect but was unresponsive to verbal
commands. The visual fields were intact to threat. She held
her head in the mid-position but the leftward ocular devi-
ation was unchanged during the next week. By the eighth day
in hospital the patient was fully responsive. Saccades to
visual stimuli in the right field of gaze were limited to about
20° rightward from the mid-position. Saccades to the left
were full in range. Smooth pursuit movements were saccadic
in both horizontal directions, but full in range. Ocu-
locephalic manoeuvres while the patient fixated on a station-
ary target produced full smooth eye movements. The patient
was right handed; her speech was normal. An electro-
encephalogram (EEG) showed occasional low amplitude
theta waves over the left temporal region but no epileptiform
abnormalities. Examination one month later showed sac-
cadic pursuit movements to the left and right. Saccades
appeared normal. During forced eyelid closure the eyes devi-
ated to the extreme left. A repeat CT scan showed resolution
of the frontal haematoma.
Oculographic study: Saccadic responses to randomly
presented target steps of 50, 10° and 20° amplitude (N > 15
at each amplitude) and pursuit of 200 amplitude triangular
waveform targets at 0 25, 0 5 and 1 Hz (N > 20 at each
frequency) were recorded three weeks after admission using
DC photoelectric infrared reflection oculography. The
patient was taking no medications. Eye and target signals
were digitised off-line at 200 samples/s, and analysed with a
PDP1 1 computer.
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Fig 1 CT scan shows subcortical haematoma in right fron-
tal lobe.

Saccadic latencies were abnormally prolonged ipsilateral
and contralateral to the right frontal haematoma, when com-
pared to values of 15 normal subjects (normal mean plus
2 SD; table). Only for 200 target steps was contralateral sac-

cadic delay significantly greater. Rightward saccades were

abnormally hypometric and more saccades were required
than during leftward refixations (fig 2A). For 200 target steps
the mean amplitude of initial rightward (ipsilateral) saccades
was 15 6°(SD 0 35) and of initial leftward saccades was 17-90
(SD 1 1); the difference was significant (p < 0-001; two tailed
t test; df 51). Saccadic peak velocities were normal in both
directions. When instructed to make saccades away from a

target step (antisaccades), the patient successfully accom-

plished 77% of antisaccades in 31 rightward target trials and
76% in 26 leftward target trials.
Smooth pursuit of predictable targets was asymmetrically

reduced toward the side of the right frontal haematoma
during tracking at 0 5 and 1 0 Hz (fig 2B, table). At 1 0 Hz
pursuit velocities were subnormal in both directions but the
asymmetry was significant.
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Fig 2 a: Histogram of saccadic amplitudes to 200 targets
illustrates hypometria of saccades to the right (rightward
positive) compared to saccades to the left (leftward nega-

tive). b: Pursuit ofpredictable 0 5 Hz triangular waveform
target at 20°/s shows faster smooth eye movements to the
left (downward in figure) than to the right (upward). Since
smooth pursuit gain was below unity in both horizontal
directions compensatory catch-up saccades occurred during
both rightward and leftward tracking.

Discussion

The gaze deviation away from the frontal haematoma
and the prolonged hypometria of ipsilateral saccades
was in contrast to the usual ipsilateral gaze deviation
and paresis of contralateral saccades that occurs after
unilateral cerebral lesions.2`4 The contralateral sac-

cadic paresis is thought to be a manifestation of fron-

Table
Patient Normal

Contralateral Ipsilateral p

Saccadic latency (ms) + I SD
5 degree target 253 +/-85 277 +/-69 >0 10 202 +/-36
10 degree target 304+/-62 295+/-51 >0-10 212+/-37
20 degree target 346+/-68 287+/-31 <0 01 230+/-40
Smooth pursuit gain + 1 SD
10°/s target 0-90+/-011 0 86+/-0-22 p > 0 10 0 96+/-0 07
20°/s target 0 90+/-0-12 0-82+/-0-22 p < 0-02 0-97+/-0 06
40°/s target 0.51 +/-0 10 0-37+/-0-13 p < 0 001 0 90+/-0 13

Pursuit gain is the ratio of smooth eye movement velocity to target velocity.
*p values are derived from two tailed t tests.
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tal lobe damage.2 Deviation of the eyes away from the
side of acute cerebral lesions is often a sign of thalamic
haemorrhage, usually with blood in the third ventri-
cle.5'6 Our patient and one other reported case7 indi-
cate that contralateral deviation can result from
destructive lesions above the thalamus. The lesion in
our patient involved the frontal lobe.

Epileptic cortical discharge can also cause contra-
lateral deviation. Absence of seizure activity in
somatic muscles, absence of jerking of the eyes, the
long lasting deviation, and the normal EEG all
militate against adversive seizures in this patient. A
contracoup injury to the left hemisphere might
explain leftward gaze deviation, but there were no
clinical, EEG, or CT signs of left cerebral damage.
The mechanism of contralateral deviation is

unknown. Stimulation of the human frontal lobe usu-
ally produces contralateral eye movements but occa-
sionally they are ipsilateral.8 Saccades elicited by
stimulation of the simian frontal eye field are predom-
inantly contralateral.9 The effect of frontal eye field
lesions on smooth pursuit has not been documented.
Extensive unilateral cerebral lesions cause paresis of
contralateral saccades and ipsilateral smooth pur-
suit.10 The unidirectional smooth pursuit defect usu-
ally signifies parietal lobe damage.2'3 The frontal lobe
haematoma in our patient caused saccadic pursuit in
both directions, but smooth eye movement gain was
significantly lower toward the side of the lesion. The
prolonged contralateral deviation might be a mani-
festation of imbalanced horizontal pursuit tone. Con-
tralateral deviation of the eyes during lid closure was
further evidence for cerebral ocular motor imbalance.
Although this spasticity of conjugate gaze' 1 has not
been correlated with asymmetrical pursuit, it might
result from the imbalance of smooth eye movement
tone caused by unilateral cerebral damage.3
An alternate mechanism of contralateral deviation

might be release of reflexive contralateral saccades
generated by the brainstem. Some patients with uni-
lateral frontal lobe damage are unable to make
ipsilateral saccades away from targets
(antisaccades"2) and they are unable to suppress sac-
cades towards contralateral targets. 12 The
unsuppressed saccades toward contralateral targets
may be thought of as a visual grasp reflex, perhaps
mediated by the ipsilateral superior colliculus when
released from frontal lobe control. Our patient, how-
ever, made saccades away from targets with equal
facility in both directions. Further correlation of pur-
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suit pafesis with spasticity of conjugate gaze, and
deviation of the eye to the "wrong side" will be
required to confirm our hypothesis that they are mani-
festations of the smooth eye movement imbalance
caused by unilateral cerebral lesions.
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