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An 86-year-old man with hypertension, insulin-dependent type
2 diabetes, and coronary artery disease on low-dose aspirin pre-
sented with acute onset right upper motor neuron facial weakness,
right hemiparesis, and left gaze deviation. Ophthalmological
examination demonstrated impaired rightward smooth pursuit
and saccadic eye movements with preserved oculocephalic reflex
in keeping with a supranuclear right horizontal gaze palsy
(Figure 1A–D). There was no compensatory head turn.

Neuroimaging demonstrated a sole hemorrhage in the left posterior
limb of the internal capsule with extension into the anterior internal
capsule (Figure 1E–H). The patient was treated conservatively
with blood pressure management and cessation of aspirin. His gaze
palsy resolved after 2 weeks, but unfortunately his right-sided
hemiparesis persisted necessitating long-term care placement.

Conjugate gaze deviation is relatively common in ischemic
and hemorrhagic stroke and is found in approximately 15%–30%

Figure 1: Supranuclear rightward gaze palsy from left anterior internal capsule hemorrhage. On examination of extraocular movements, the
patient had impaired rightward (A) but preserved leftward (B) gaze on evaluation of smooth pursuit and voluntary horizontal saccades. With
the oculocephalic maneuver, there is improvement in the rightward gaze palsy (C) with preservation of the leftward response (D). (E, F)
Noncontrast enhanced CT axial images demonstrate a hyperdense lesion with surrounding hypodensity representing acute hemorrhage and
associated edema within the left posterior limb of the internal capsule, extending into the anterior internal capsule. Day 2 diffusion weighted
(G) and apparent-diffusion coefficient (H) MRI sequences both demonstrate an area of decreased signal and surrounding increased signal
consistent with acute hemorrhage and surrounding edema within the left anterior and posterior internal capsule and medial thalamus. No
additional lesions were identified through these modalities to otherwise explain the clinical presentation with supranuclear rightward gaze
palsy.
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of cases.1,2 Anatomically, the frontal eye fields (FEF) located
between the premotor and prefrontal cortex are crucial for supra-
nuclear control of horizontal conjugate gaze.3 Descending FEF
fibers project to the paramedian pontine reticular formation
(PPRF) in the brainstem, and lesions of this circuit (Figure 2)
at the PPRF, abducens nucleus, and/or the medial longitudinal
fasciculus produce various horizontal oculomotor deficits, includ-
ing total conjugate lateral gaze palsy, unilateral or bilateral
internuclear ophthalmoplegia, and one-and-a-half syndrome.3

The majority of stroke cases with conjugate gaze deviation are
seen with cortical lesions affecting the FEF, as opposed to our
case with a lesion of the anterior limb of the internal capsule. The
internal capsule possesses highly conserved topography, with the
genu containing the corticobulbar tract, and the posterior limb
carrying corticospinal, corticorubral, and corticopontine tracts in
addition to ascending sensory thalamocortical fibers.4 The ante-
rior limb of the internal capsule contains predominantly fronto-
pontine tracts and thalamocortical fibers.5

Our case highlights an uncommon cause of horizontal supra-
nuclear gaze palsy from disruption of FEF fibers in the anterior

limb of the internal capsule. The intact vestibulo-ocular reflex
and relatively rapid resolution of the gaze palsy in our case is
more consistent clinically with a FEF supranuclear lesion,
compared with a pontine lesion, and neuroimaging did not
identify a pontine lesion to otherwise explain the patient’s
deficits. From a neuroanatomical perspective, descending FEF
fiber bundles are transmitted via the anterior limb of the
internal capsule, and have been experimentally demonstrated
using anterograde tracers injected into the FEF.6,7 Thus, a
lesion such as a hemorrhage or mass in the anterior limb of the
internal capsule may cause contralateral conjugate gaze palsy.
This appears to be under-reported in the literature, with only
one previously published case report of a contralateral saccadic
gaze palsy secondary to a hematoma in the internal capsule.8

This is surprising, given that the majority (>80%) of sponta-
neous intracerebral hemorrhages occur in deep parenchymal
regions such as thalamus, basal ganglia, or the internal
capsule.9
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Figure 2: Neuroanatomy of voluntary conjugate horizontal saccades.
Generation of voluntary conjugate horizontal saccades is initiated via
impulses from the cortical frontal eye fields (FEF) which send projec-
tions through the anterior internal capsule (AIC). The FEF fibers
descend to the contralateral paramedian pontine reticular formation
(PPRF) which in turn sends impulses to the ipsilateral abducens (VI)
nucleus. The VI nucleus sends fibers to the contralateral oculomotor (III)
nucleus via the medial longitudinal fasciculus (MLF). Cranial nerves III
and VI then activate the contralateral medial rectus (MR) and ipsilateral
lateral rectus (LR) muscles, respectively, to generate a saccade contra-
lateral to the initially activated FEF. Adapted from Neuroanatomy
Through Clinical Cases by H. Blumenfeld, 2010, Sinauer Associates.
Copyright 2018 by Oxford University Press. Adapted with permission.

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES

Volume 47, No. 6 – November 2020 823

https://doi.org/10.1017/cjn.2020.118 Published online by Cambridge University Press

https://doi.org/10.1001/archneur.1982.00510200024004
https://doi.org/10.1001/archneur.1982.00510200024004
https://www.ncbi.nlm.nih.gov/books/NBK542181/
https://www.ncbi.nlm.nih.gov/books/NBK542181/
https://doi.org/10.1016/j.bbr.2020.112588
https://doi.org/10.1017/cjn.2020.118

	Supranuclear Horizontal Gaze Palsy Following Anterior Internal Capsule Hemorrhage
	Disclosures
	Statement of Authorship
	References


