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Abstract 

Gaze palsies are commonly observed in the setting of acute stroke; such strokes are nearly 

always localized to either cerebral cortical or brainstem areas. Much less common are lesions 

localized at the subcortical pathways involved in the control of eye movements. We report a 

patient with subcortical white matter ischemic stroke who suffered horizontal gaze defects. 

 © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Acute strokes are commonly associated with visual impairments. Horizontal gaze defects 
are seen frequently in such patients. The typical anatomical locations of such lesions are usu-
ally seen at a cerebral cortex or brainstem level. On rare occasions, horizontal gaze defects 
result from strokes localized to the subcortical gaze controlling pathways. This article de-
scribes such a case. 
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Case Report 

A 62-year-old right-handed male with a longstanding history of diabetes mellitus and hy-
pertension presented with sudden-onset left-sided body weakness as well as a loss of feeling 
over the left side of his body. These symptoms started approximately 3 days before the 
presentation to the hospital. He gave a history of difficulty looking to the left side as well. There 
was no history of loss of consciousness, speech difficulties, seizures, headaches, or vomiting. 
His neurologic examination showed an intact level of consciousness, normal higher mental 
functions as well as normal speech. The examination of vision showed conjugate horizontal 
left gaze palsy. He could maintain gaze near mid-position but could not cross the midline to 
the left side. Doll’s head maneuver brought the eyes past the midline to the left. Visual acuity 
was normal at the bedside near-fixation test. Visual fields were assessed by bedside confron-
tation methods and did not show clear defects. Examination of facial nerves showed weakness 
of the upper motor neuron type on the left side, and the remainder of cranial nerves was intact. 

Motor system examination showed hypotonia, hemiplegia, hyporeflexia as well as exten-
sor plantar response on the left side of the body. Sensory system examination showed left 
hemisensory loss of pain and temperature sensations. 

Computed tomography scan of the brain showed an area of infarction over the right sub-
cortical corona radiata region (Fig. 1). He received inpatient stroke care and then was dis-
charged home.  

He was re-assessed in the neurology outpatient clinic (OPD) at 1, 3, and 6-month intervals 
after discharge. Neurologic examination on the first visit to the neurology clinic showed some 
improvement in the range of eye movements; however, he had residual partial defects of both 
saccadic and pursuit functions on horizontal gaze. His motor power over the left side of his 
body was better as compared to his baseline. Tone and deep tendon reflexes were increased 
over the left side as well, and the other neurologic findings were the same as his baseline. 

His neurologic assessment on the second visit to the neurology OPD did not show signifi-
cant changes from the first visit. However, re-assessment on the third visit (i.e., 6 months after 
discharge) showed complete recovery of gaze palsy, better motor power on the left side of his 
body with otherwise similar findings as before. 

Discussion 

The prevalence of visual impairments following strokes varies widely among different 
studies. The reasons are related to the setting of the research conducted, the patient cohort, 
the longevity of stroke, and antecedent eye disorders.  

In a systematic literature review of types of visual impairments following a stroke, the 
overall prevalence of such impairments was estimated at 65% (ranging from 19 to 92%) [1]. 

In a recent multicenter prospective epidemiological study in acute stroke units, it was 
found that the prevalence of visual problems ranged from 58% for all stroke admission to 73% 
for all stroke survivors [2].  
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There is a wide range of visual disorders that occur following a stroke, and ocular move-
ment abnormalities are considered as some of the most common types of such disorders [3–
9]. 

Our patient demonstrated both saccadic and pursuit defects at the same time, supporting 
the hypothesis of a common pathway that controls both systems. Many of the subcortical path-
ways of conjugate gaze-controlling mechanisms are not well understood and only presumed 
to exist [8]. 

The fact that some frontal lesions are associated with ipsi-directional pursuit defects in 
conjunction with contraversive saccade disorders supports the concept that both systems op-
erate via a common cortical-subcortical-brainstem pathway. However, the observation of 
frontal lesions with isolated contralateral saccade defect and normal pursuit weigh against a 
common pathway [9]. 

Our patient demonstrated abnormalities of the horizontal gaze (saccadic and pursuit de-
fects). Gaze palsy can be divided into disorders of vertical or horizontal gaze and further into 
nuclear (disconjugate) or supranuclear (conjugate) lesions. Horizontal gaze palsies can be di-
vided into saccadic or pursuit defects. Saccadic and pursuit systems are concerned with con-
jugate eye movements. Table 1 summarizes the basic characteristics of both systems [10–12].  

In the case of strokes, restriction of horizontal gaze on one side is usually due to damage 
of the contralateral frontal cortex or ipsilateral pontine area. Our patient had a stroke lesion 
located in the subcortical white matter area; such location is not commonly reported in the 
literature as a cause of horizontal gaze palsy. 

Lesions in the corona radiata adjacent to internal capsule may cause horizontal gaze de-
fects. Fukutake et al. [13] reported a patient with contralateral selective saccadic palsy after a 
small hematoma in the corona radiata.  

Conclusion 

Conjugate horizontal gaze palsy is uncommon but not unusual in cerebral subcortical 
white mater stroke. In such a case, the presence of both saccadic and pursuit defects at the 
same time indicates a probable common pathway that controls both systems. A larger-scale 
basic and clinical research is warranted. 
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Fig. 1. Computed tomography scan of the brain axial cuts showing a well-demarcated hypodense lesion 

consistent with ischemic infarction on the right centrum semiovale. 

 

 

 

 
Table 1. Basic characteristics of saccadic and pursuit systems 

   
   
 Saccadic system Pursuit system 

   
   
Anatomical cortical areas Frontal eye field 

Supplementary eye field 

Parietal eye field 

Prefrontal cortex 

Posterior parietal cortex 

Partially unknown 

Occipital visual area provides inputs to the areas 

 

      Anatomical decussation  Decussate between diencepha-

lons and pons  

Not clearly known 

Either do not decussate or undergo double decussation 

      Speed of action  Rapid  Slow 

      Mechanism of control Voluntary Involuntary 

      Direction of control Contraversive Ipsiversive 
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