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Introduction
Neurodegenerative diseases (NDD) are a heterogeneous 

group of disorders that are characterised by the progressive 
degeneration of the structure and function of the central 
nervous system or peripheral nervous system. Vascular 
dementia, Alzheimer's disease, Parkinson’s disease, and 
Huntington’s disease are a common cause of morbidity 
and mortality worldwide, particularly in the elderly [1]. 
Neurodegenerative diseases can negatively impact the 
quality of life of affected patients. Because the expected 
lifespan increases, it is important to elucidate the 
pathophysiology of NDD in order to improve the potential 
for diagnostic assessment and therapeutic treatment 
of these disorders and thus reduce their burden on the 
healthcare system.

Due to its special connection to the brain and its 
accessibility to measurements, the eye provides a unique 
window on the brain, thereby offering non-invasive access 
to a large set of potential biomarkers that might help in the 
early diagnosis and clinical care of NDD [2].

Oculomotor manifestations (nystagmus and diplopia) 
do not lead to blindness. However, loss of cognitive 
abilities in the presence of these manifestations can lead to 
irreparable social consequences.

Laboratory recordings of eye movements can provide 
valuable information about disease severity, progression 
or regression in neurodegenerative disease, and hold 
particular promise for objective evaluation of the efficacy 
of putative neuroprotective and neurorestorative therapies. 
For example, saccade performance can be tested to probe 
both motor and cognitive aspects of oculomotor behavior 
in Parkinson’s disease, Huntington’s disease vascular 
dementia, and other neurodegenerative disorders [3].

In Parkinson’s disease, ocular motor abnormalities can 
be observed in addition to typical motor and non-motor 
abnormalities [4]. When progressive, the disease impairs 
the latency and accuracy of visually guided saccades 
[5]. In addition, compared to healthy controls, patients 
with Parkinson’s disease have been found to exhibit 
higher antisaccadic error rates with impaired efficacy of 
the antisaccade control mechanism (Fig. 1) leading to 
inhibited reflexive responses and delayed initiation of 
voluntary saccades [6, 7, 8].

Moreover, internuclear ophthalmoplegia is an ocular 
motor abnormality which is common in multiple sclerosis 
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(MS) [9]. Impaired saccadic eye movements have been 
found to be related to clinical performance in MS [10].

Therefore, improved diagnostic assessment of ocular 
motor abnormalities will enable early detection of 
neurodegenerative diseases, whereas the correction of these 
abnormalities will prevent the undesirable consequences.

The purpose of this paper was to analyze the nature of 
oculomotor manifestations of neurodegenerative disorders.

Material and Methods
Two cases of neurodegenerative disorders are 

presented, a case of a 30 year-old male with a partial 
Parinaud's syndrome, and a case of a 52 year-old female 
with viral encephalomyelitis. Both patients underwent 
an examination and were consulted at the Department of 
Ophthalmology, Ivano-Frankivsk National University.

They had a routine eye examination which included 
visual acuity assessment, refractometry, intraocular 
pressure measurement, visual field assessment, 
biomicroscopy and ophthalmoscopy. Eye positions and 
features of ocular motor changes were recorded by photo 
and video cameras. Brain magnetic resonance imaging 
(MRI) was performed. Blood and cerebrospinal fluid 
samples were obtained to perform immunological tests.

Informed consent for personal data processing and 
use for the purposes of research was obtained from both 
patients. 

Results

Case 1
A 20-year-old male patient presented with complaints 

of having horizontal incongruous diplopia for more than 
two years, with the degree and character of double vision 
experienced depending on (a) the gaze position of the eye 
and general well being and (b) the fatigue, respectively. He 
reported that he had polysinusitis and received maxillary 
and sphenoid sinus surgery a year before presentation.

On examination, visual acuity was 1.0 OU, there 
was bilateral esotropia, and bilateral esophoria of 7 
prism diopters. In addition, the patient showed apparent 
nystagmus at near (Fig. 2). Pupillary examination showed 
anisocoria. The diameters of the left and right pupils were 
3 mm and 4 mm, respectively, in response to light directed 
at the right eye, indicating a weak direct and consensual 
response. Both pupils constricted to 2 mm in response 
to light directed at the left eye. In addition, both pupils 
constricted to 1.5 mm with gaze shift to near object (Fig. 3). 
These findings indicated pupillary light-near dissociation. 

There was mild retraction of the left upper eyelid on 
downgaze.

The patient was diagnosed with a partial Parinaud's 
syndrome, which was confirmed by MRI evidence of 
multiple small degenerations at the dorsal-medial pons.

Case 2
A 52-year-old female patient presented with complaints 

of experiencing flashes in her eyes during distant gaze 
for more than a year. As a consequence of this disorder, 

the patient had to give up driving, experienced problems 
with using a computer, lost her reading ability, and began 
losing her ability to recognize familiar faces. This led to 
the question wheather she had to give up her career.

On examination, the best-corrected visual acuity 
was 1.0, there was a mild myopia. In addition, there was 
substantial bilateral vertical rotational nystagmus, more 
pronounced in abduction. Cerebrospinal fluid samples 
were obtained to perform immunological and viral tests, 
and the Epstein-Barr virus was detected.

The patient was diagnosed with viral encephalomyelitis.
Discussion
We presented two cases with ocular motor 

abnormalities. Case 1 was characterized by a combination 
of bilateral esotropia, nystagmus at near, pupillary light-
near dissociation and retraction of the left upper eyelid on 
downgaze.

The patient was diagnosed with a partial Parinaud's 
syndrome because the Parinaud syndrome (Fig. 4) is 
characterized by the following: upgaze paralysis (which 
was absent in our patient), convergence retraction 
nystagmus, pupillary light-near dissociation (B), and 
bilateral upper lid retraction [11, 12].

A positive test for Epstein-Barr virus was consistent 
with impaired internuclear links in the midbrain. 

The patient was prescribed prism correction for 
diplopia.

Case 2 was characterized by vertical rotational 
nystagmus, which is likely to indicate impaired 
internuclear links in cerebral antisaccadic control. Because 
these alterations are also characteristic for parkinsonism, 
the case requires further study.

Conclusion
The pattern and nature of ocular motor abnormalities are 

helpful in localizing lesions of such deep brain structures 
as the brainstem and pons. A more thorough study will 
be beneficial for early diagnostic assessment and timely 
treatment of neurodegenerative lesions, and, consequently, 
for preventing undesirable social consequences.
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Fig. 1. Antisaccadic control mechanism
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Fig. 2. Oculomotor abnormalities in patient B. (A) Gaze to the right. (B) Primary position. (C) Gaze to the left. (D) 
Convergence. (E) Nystagmus at near  

Fig. 3. Pupillary responses in patient B. (A) Direct 
response of the right eye. (B) Direct response of the 
left eye (a weak direct and consensual response to light 
directed at the left eye). (C) Pupillary near response is 
more active than the response to light

Fig. 4. Localizing lesions in Parinaud's syndrome. Notes: 1, dorsal midbrain syndrome; 2, ventral midbrain syndrome


