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Can diplopia complaint be reduced by telerehabilitation in multiple
sclerosis patient during the pandemic?: A case report
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Abstract
Hospital visits and regular rehabilitation of chronic patients due to COVID-19 pose a risk. Therefore, patients with chronic
illnesses who need regular rehabilitation have been victims of the pandemic process. Because of their fear of being infected, they
were deprived of the chance of their symptoms being rehabilitated. Therefore, it is extremely important to rehabilitate individuals
with chronic illnesses in need of rehabilitation through telerehabilitation. In this study, we aimed to show the effect of Cawthorne-
Cooksey exercises to be applied through telerehabilitation on eye movements, vision, and quality of life in a patient suffering
from diplopia due to multiple sclerosis (MS). It has been found that Cawthorne-Cooksey exercises improve the quality of life and
reduce the complaints of diplopia in MS patients with diplopia. In addition, the patient verbally stated that his balance increased
after Cawthorne-Cooksey exercises. As a result, Cawthorne-Cooksey exercises are a rehabilitation method that gives positive
results in the treatment of diplopia and it is recommended to apply this method via telerehabilitation.
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Multiple sclerosis, which is an inflammatory, demyelinating,
and neurodegenerative pathology, can cause many eye disor-
ders. Optic neuritis cases with optic nerve inflammation can
be seen in approximately 20% of MS patients. Some reports
have shown that 1/3 of MS patients live visual symptoms. MS
can significantly reduce the living standards of people due to
vision-related diseases. The most common symptoms are low
vision, decreased contrast sensitivity, discomfort in binocular
vision, visual field abnormalities, decreased color vision,
blurred vision, and double vision (diplopia). It is known that
visual complaints negatively affect the balance and conse-
quently prevent the person from performing daily living

activities. Limitations in daily living activities also cause the
quality of life of people to deteriorate [1–5].

In the 1940s, British otolaryngolog Terence Cawthorne ob-
served that some patients showed faster recovery with sequen-
tial and rapid head movements, and developed the eye rehabil-
itation protocol Cawthorne and Cooksey together with physio-
therapist Cooksey. The exercises that are used today, based on
the Cawthorne-Cooksey exercises, help the rehabilitation of the
patients by supporting their movement after vestibular lesions.
The Cawthorne-Cooksey protocol is based on the concepts of
habituation and sensor substitution (displacement).

Diplopia seen in our patient with MS was directed to us by
the neurologist for rehabilitation during the COVID-19 pro-
cess because diplopia extremely disturbed the patient. Since
the period when the patient was referred to us coincided with
the pandemic process and the patient had a chronic illness and
we did not want to put him at risk of being infected, we
decided to rehabilitate our patient via the telerehabilitation
method. When our patient agreed with the telerehabilitation,
we applied telerehabilitation for 30 sessions to our patient.

Hospital visits and regular rehabilitation of chronic patients
due to COVID-19 pose a risk. Therefore, patients with chronic
illnesses who need regular rehabilitation have been victims of
the pandemic process. Because of their fear of being infected,
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they were deprived of the chance of their symptoms being
rehabilitated. Therefore, it is extremely important to rehabili-
tate individuals with chronic illnesses in need of rehabilitation
via telerehabilitation.

Telerehabilitation (TR) is based on providing patients with
remote access to rehabilitation services using communication
technology. Today, by using TR services in the evaluation and
treatment of many diseases, patients and the rehabilitation
team save time, labor and treatment costs. TR, which is deliv-
ered through advanced technologies by adopting various ap-
plication models, continues to develop day by day in parallel
with communication technology [1–5].

In this study, we aimed to show the effect of Cawthorne-
Cooksey exercises to be applied via telerehabilitation on eye
movements, vision and quality of life in a patient suffering
from diplopia due to MS.

Case

The study was carried out in Hatay Mustafa Kemal University
Faculty of Health Sciences, Department of Physiotherapy and
Rehabilitation. One patient with a diagnosis of MS and diplo-
pia was included in the study.

The case was 39 years old. His MS type was relapsing-
remitting and his disease duration was 15 years. His
Expanded Disability Status Scale score was 1. He was married
and working as a teacher.

Cawthorne-Cooksey exercises were applied to the pa-
tient participating in the study through telerehabilitation
for 30 sessions, 3 sessions in a week. WhatsApp video
chat was used for the connection. The same evaluations
made before the application were repeated after the appli-
cation. Firstly, the patient’s demographic information and
anamnesis were obtained and Short Form-36 (SF-36)
scale was applied to evaluate the quality of life. It is
accepted that the higher score on the SF-36 scale, the
higher quality of life [6].

It is seen that there were an obvious increase and improve-
ment in all parameters of the patient’s quality of life (Table 1).
The patient also expressed this verbally himself.

Eye examination findings

The patient, who had a complaint of double vision for
10 years, started to have low vision in both eyes in
2007. When the patient applied to the ophthalmology
clinic, he stated that he had an MS attack in the form
of visual impairment 3 times in 10 years. The patient
was evaluated in the ophthalmology clinic in pre-
telerehabilitation and post-telerehabilitation terms.

According to the results of the ophthalmologic examination
performed in the pre-telerehabilitation term, it was determined
that direct and indirect light reflexes were bilaterally positive,
and relative afferent pupillary infection was absent. The pa-
tient’s color vision test (ishihara test) was found to be bilater-
ally within normal limits. It was observed that the patient had a
slight head position and this position was slightly tilted to the
right. When the alignment of the eyes was examined, it was
determined that the eyes were ortophoric in the primary posi-
tion and the eyes came slightly from outside in the opening-
closing test.

When eye movements were evaluated, the right eye out-
ward movement (−2) degree was limited; the left eye was
found to be restricted to (−4) degrees. The patient stated that
there was no pain during eye movements, but diplopia in-
creased especially when looking to the right.

Intraocular pressure was measured with a pneumometer as
14 mmHg on the right and 13 mmHg on the left. Best-
corrected visual acuity was −1.00 (−1.50 175°) in the right
eye and −1.50 to 10/10 in the left eye. In both eyes’
biomicroscope examination, the anterior segment was natural;
in the posterior segment, the temporal of the bilateral optic
disc was pale, and the macula, retina and vitreous were within
normal limits.

Table 1 Quality of life result of
the case SF-36 Pre-telerehabilitation

score
Post-telerehabilitation
score

Physical functioning 95 95

Role limitations due to physical health problems 0 100

Role limitations due to personal or emotional
problems

0 100

Energy/fatigue 65 80

Emotional well-being 60 88

Social functioning 37.5 87.5

Bodily pain 67.5 100

General health perceptions 70 80
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White-white perimetry and SITA-Standard central 30-2
threshold visual field test (Humphrey FieldAnalyser II -750,
Zeiss-Humprey, Inc., Dublin, CA) were applied to the patient.
Accordingly, peripheral scotoma, more prominent in the nasal
area of the right eye visual field, and a peripheral scotoma in
the form of a thin concentric narrowing were observed in the
left eye. Optical coherent tomography (Cirrus™ HD-OCT,
Carl ZeissMeditec, Inc) showed that the measured mean reti-
nal nerve fiber layer thickness was thinner than the normal
population (right eye RNFL 77 μm, left eye 76 μm) and this
thinning was more pronounced, especially in the temporal
parts. Right eye vertical cup/disc ratio 0.68; the left eye verti-
cal cup/disc ratio was measured as 0.73.

When the patient came for control after 4 months of physical
therapy, he stated that his double vision complaints decreased
and his eyes could move more easily, especially to the right.
When eye movements were evaluated, outward gaze restriction
in the right eye was −2 degrees as before; in the left eye, it was
determined that the eye crossed the midline more easily towards
the medial and the eye movement limitation was at the level −3
(it was −4 before) towards the medial. The patient’s slightly
right-tilted head position was maintained. It was found that there
were no change in visual acuity, anterior and posterior segment
examinations, and OCT examination.

In the visual field test taken after physical therapy, it was
observed that the visual field defect, which was more promi-
nent in the right eye nasal, slightly decreased, and the visual
field was enlarged (Fig. 1). It was determined that there was
no obvious pathology in the visual field of the left eye. It has
been demonstrated that double vision in the right gaze con-
tinues, but decreased significantly.

Discussion

MS, which can cause many eyes and vision-related diseases,
can significantly reduce the quality of life of people. The most
common symptoms are low vision, decreased contrast

sensitivity, discomfort in binocular vision, visual field abnor-
malities, decreased color vision, blurred vision and double vi-
sion [7–10]. In our study, we demonstrated that the diplopia
complaint in a patient withMS can be reduced by rehabilitation
and that the rehabili tation approach is given via
telerehabilitation provides successful results.

In a three-arm parallel randomized controlled study effects
of Cawthorne-Cooksey and Frenkel exercises on balance in
patients with MS were evaluated. Cawthorne-Cooksey or
Frenkel exercises were applied to the intervention group for
12 weeks. The control group was taken into routine care only.
As a result, it has been shown that the Cawthorne-Cooksey
exercise program is more effective in improving balance in
patients with MS compared to Frenkel and control groups [11].

Taking individuals with chronic diseases to face-to-face reha-
bilitation at the clinic due to the COVID-19 pandemic process
carries a risk. Therefore, it was decided to rehabilitate the diplopia
complaint of the MS patient via the telerehabilitation method.
The participant reported that telerehabilitation is particularly use-
ful for efficient use of time and is the most reliable method in the
COVID-19 pandemic process. He reported that although the
exercises were applied online, they were beneficial, but he some-
times had difficulties due to visual and sound problems of the
internet connection.He also stated that hewanted to participate in
any rehabilitation through telerehabilitation again.

The physiotherapist, who applied the telerehabilitation stat-
ed that he did not experience any problems other than minor
connection problems, rarely not getting the exact feedback he
wanted from the patient, and also difficulties in seeking help
from the patient’s relatives during the exercises.

It has been found that Cawthorne-Cooksey exercises im-
prove the quality of life and reduce the complaints of diplopia
in MS patients. In addition, the patient verbally stated that his
balance increased after Cawthorne-Cooksey exercises. As a
result, Cawthorne-Cooksey exercises are a rehabilitation
method that provides positive results in the treatment of dip-
lopia and it is recommended to apply this method via
telerehabilitation.

Fig. 1 According to the results of
the visual field tests of the patient,
it is observed that the nasal
peripheral vision is enlarged after
physical therapy and
rehabilitation in the visual field of
the right eye. a Visual field test
results in pre-telerehabilitation. b
Visual field test results in post-
telerehabilitation
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