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Abstract

Introduction: This study reports a case series of orthoptic treatment (OT) for convergence insufficiency (Cl)
in individuals with Parkinson’s disease (PD). Method: We are reporting two cases of individuals with PD who
completed OT for Cl. Both had a confirmed diagnosis of Cl, accompanied by Cl-type symptomatology. They each
underwent an OT program consisting of three office-based visits and 8 weeks of home-based exercises. Treatment
outcome was based on the changes measured pre- versus post-OT on the near point of convergence, positive fusional
vergences, and symptomatology score. Results: The two participants successfully completed therapy, gained ability
to converge, had fewer symptoms, and were satisfied with the OT-induced changes they felt in their day-to-day lives.
Conclusion: This case series show that OT for Cl in PD is possible. Further research is required as these results
demonstrate that OT has the potential to improve symptomatic Cl in these patients. In the meantime, the positive
results obtained in these two cases should encourage clinicians to consider OT (a therapy with no/minimal risk) for
Cl in patients with PD whose quality of life is affected by this binocular dysfunction.
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Introduction et al., 2005), young adult (Scheiman, Mitchell, Cotter,
. ) . Kulp, Cooper, et al., 2005), and older adult populations
Convergence insufficiency (CI) is a neuromuscular defi- (Bimbaum, Soden, Cohen, 1999; Wick, 1977)

ciency of binocular eye alignment (Grisham, 1988)
characterized by a reduction in the degree of conver-
gence or the inability to maintain the necessary conver-
gence of the eyes on a near target while keeping this
target single, clear, and comfortable to look at. CI is
associated with a wide range of symptoms, such as eye- 'Ecole d’optométrie, Université de Montréal
strain, headaches, blurred vision, fatigue, sleepiness, iCentre de recherche, Institut universitaire de gériatrie de Montréal
difficulty concentrating while reading, and double vision ~ ,2culté de médecine, Université de Montréal ,
(Lavrich, 2010). Two earlier studies have reported that a DEIP artement de médecine sociale et préventive, Ecole de santé
publique de I'Université de Montréal
clinical diagnosis of CI was more frequent in patients *Centre de recherche InterActions, CIUSSS du Nord-de-I'le-de-
with Parkinson’s disease (PD; Lepore, 2006; Repka, Montréal
Claro, Loupe, & Reich, 1996). More recent]y’ it was ®Service de neurologie, Centre Hospitalier de I'Université de
reported that both Cl-related symptomatology and a Montréal (CHUM) and Centre de recherche du CHUM

7 .
.. . . L Department of neurology, Montreal General Hospital (MGH),
clinical diagnosis of CI were more prevalent in individu- McGill University

als with versus without PD (Irving et al., 2016). 8School of Optometry and Vision Science, University of Waterloo
The therapy of choice for CI consists of orthoptic c dine Auth
4 . . orresponding Author:
treatr_nen.t (OT; .SChelman & Wick, 2014). Its success Hélene Kergoat, Ecole d’optométrie, Université de Montréal, C.P.
rate is high (Grisham, 1988) and has been documented 6128, Succursale Centre-Ville, Montréal, Québec, Canada, H3C 3J7.
in pediatric (Scheiman, Mitchell, Cotter, Kulp, Rouse, Email: helene.kergoat@umontreal.ca

Unfortunately, OT for CI has never been evaluated in
PD, even if it has been suggested that “the effectiveness
of vergence exercises to improve convergence” in these
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Glossary

Exophoria:

tendency to diverge relative to the fixation point.

Near point of convergence break:

Positive fusional vergences:

Convergence Insufficiency Symptom Survey (CISS-15) questionnaire:

Questionnaire developed by experts in binocular vision to serve as an outcome measure of success in individuals treated for convergence in-
sufficiency. This questionnaire is experimenter-administered and has been validated for use in children and adults. It measures the frequency
and severity of symptoms on a scale of 60, a higher score representing greater symptomatology.

Criterion: A score of > 21 on the CISS-15 questionnaire has been used as a cut off for positive symptomatology.

A phoria is a measure of the alignment of the two eyes with respect to each other in the absence of a stimulus to fusion and is expressed in
“prism diopter” units (1 cm displacement at a distance of 1 m = 1%). Clinically, this measure is taken for far (6 m) and near (40 cm) distances,
usually while looking straight ahead but may be measured in different positions of gaze. Exophoria is the term used when the eyes have a

Criterion: A difference of 4* between the phoria measured at 6 m and the phoria measured at 40 cm was used in this study. The phoria mea-
sured at 40 cm had to be at least 4* more divergent (exo) than the one measured at 6 m.

The near point of convergence (NPC) is the closest point at which the two eyes can maintain bifoveal fixation of an object. The point at
which double vision occurs, or one of the eyes deviates in or outwards, as a target is brought close to the eyes is called the NPC “break”.

Criterion: The distance at which the 2 eyes were able to converge on a target moved slowly towards the eyes, without the subject reporting
seeing double or without the experimenter observing one eye moving outwards, had to be at least 6 cm from the eyes.

Positive fusional vergence (PFV) limit is the limit of convergence capability in excess of that required to meet the demand of a given target
distance. It is measured by placing increasingly greater base out (BO) prism before the eyes to the limit of single clear binocular vision.

Criterion: The PFV at 40 cm had to be less than twice the exophoria or <15*BO

Figure |. Glossary of terms and explanation of criteria used to define convergence insufficiency in this report.

patients seemed warranted (Almer, Klein, Marsh,
Gerstenhaber, & Repka, 2012).

We present a case series of two older adults with PD
in whom OT decreased the signs and symptoms of CI.

Method

In an earlier study investigating CI in PD, 25 (31.3%) of
80 PD participants received a diagnosis of symptomatic
CI and were offered OT. Seven participants accepted
therapy, three abandoned therapy, and two were lost to
follow-up. This report thus presents a case series of the
two participants who completed OT for their symptom-
atic CI. The protocol was approved by the research eth-
ics committee of our institutions and participants signed
an informed consent form.

Positive symptomatology was based on a global
score of >21 on the Convergence Insufficiency Symptom
Survey (CISS-15) questionnaire (Rouse et al., 2004;
Scheiman, Mitchell, Cotter, Kulp, Cooper, et al., 2005).
The CISS-15 measures the frequency and severity of
Cl-type symptoms and has been shown to be a valid and
reliable instrument for CI treatment outcomes (Rouse
et al., 2004). A positive diagnosis of CI was based on the
following criteria (Rouse et al., 2004): (a) exophoria at
near at least 4 prism diopters (*) greater than at far, (b)
receded near point of convergence (NPC) break of >6

cm, and (c) insufficient positive fusional vergences
(PFV) at near (see Figure 1 for explanations).

The Cl-specific OT program used in the participants
had a duration of 8 weeks. The treatment consisted of
three home-based exercises: pencil pushups, Brock
string, and variable vectograms. The exercises were to be
done 5 days/week, 3 times/day for 10 min each time (i.c.,
2 min: pencil pushups; 3 min: Brock string; 5 min: vari-
able vectograms). Participants were instructed to spread
the exercise sessions throughout the day, at times when
they felt less fatigued. Participants were given a daily
log/diary to record progress and time spent doing exer-
cises. A phone appointment was conducted every week
to ensure that all was going well and to answer any ques-
tions participants may have had. A follow-up appoint-
ment was conducted 1 and 2 months after the beginning
of therapy. During these visits, diagnostic tests for CI
were performed, that is, horizontal phorias at 6 m and 40
cm, PFV at 40 cm, and NPC, 3 times each, and the aver-
age represented the value for each test. The CISS-15 was
also administered, the exercises and log/diary reviewed
and corrected if required, and the next phase of exercises
provided and explained. Finally, a 6-month period of
reinforcement therapy (RT) was offered, during which
training sessions were reduced to once per day 5 days per
week for the first month and then one session twice per
week for the remainder of the reinforcement period.
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Table I. Key Clinical Findings Showing the Improvement
in Symptomatic Cl Pre- Versus Post-Treatment for the Case
Series.

Pre-treatment Post-treatment

Case |
NPC (cm) 17 8.7
PFV () 4 13.3
CISS-15 score 33 19
Case 2
NPC (cm) 19.3 12.7
PFV (%) 6.7 18
CISS-15 score 34 24

Note. Cl = convergence insufficiency; NPC = near point of
convergence; PFV = positive fusional vergences; CISS = convergence
insufficiency symptom survey.

Results

Case Presentations

Case |. The first participant was a 68 years old married
man with PD diagnosed 6 years ago, having multimor-
bidity (n = 6) and polymedication (n = 17). He used to
enjoy reading but stopped doing so because it became
too uncomfortable. He was therefore highly motivated
to undergo treatment, with the help of his wife who was
very supportive. He was very diligent in doing his exer-
cises, and it was only at the end of the 2-month period
that he felt the benefits. His reading improved and words
were clearer. The clinical findings indicated that he
improved by 8.3 cm on the NPC, 9.3* on the PFV, and
14 points on the CISS-15 (Table 1). He was satisfied
with the results obtained and, for that reason, declined
RT. A phone call 3 months later indicated that things
remained stable for him, and he was still happy to read
and even bought a digital tablet. A phone-administered
CISS-15 gave a score of 15. Although the CISS-15 is
not validated specifically for phone-administration, it
was performed that way to get an idea of the partici-
pant’s level of symptomatology post-treatment.

Case 2. The second participant was an 80 years old mar-
ried man with PD diagnosed 5 years ago, with comor-
bidities (n = 3) and several medications (n = 7). He liked
reading the newspaper, but had been realizing that his
“left eye goes away” when doing so, which disturbed
him. He did not report diplopia. He was very motivated
to do OT, knowing that he would receive support from
his wife and from the OT team. After 1 month of ther-
apy, he felt his two eyes were working well together, and
on completion of OT, he was able to read the newspaper.
He readily accepted RT to consolidate what he had
gained through treatment. The clinical findings indi-
cated that he improved by 6.6 cm on the NPC, 11.3* on
the PFV, and 10 points on the CISS-15 (Table 1). This
participant called 3 months after his last visit to indicate
that he had performed RT for 2 months after which he
abandoned because of health problems. At that time, he

was still doing well from a vision standpoint, and a
phone-administered CISS-15 gave a score of 22.

Discussion

To our knowledge, this is the first report of OT for PD
individuals having symptomatic CI. The clinical find-
ings and subjective report of the participants presented
here indicate that OT was successful in decreasing the
signs and symptoms of CI. These results thus indicate
that PD is not a contraindication to OT for CI and that
it can be offered to those having symptomatic CI.
However, in spite of a 31% prevalence of symptomatic
CI in PD (Irving et al., 2016), we also found that the
uptake and compliance for treatment is rather poor,
with only 7 out of 25 patients agreeing to undergo
treatment, and 2 out of 7 completing treatment. Those
who abandoned the treatment generally reported that
manifestations of PD rendered them too fragile and too
tired to want to pursue OT on a regular basis. Although
limited, the positive outcomes obtained in our two par-
ticipants provide evidence for the need of further
research in the area. Our data suggest that it would be
worthwhile to screen patients for CI as soon as a diag-
nosis of PD is made and offer OT to those who have
symptomatic CI. It might be that at an early stage of
PD, with less burden from the disease, compliance to
treatment could improve. It is clear also that patients
need to be highly motivated and to have strong support
at home and from the treating team.

It has been suggested that PD may play a role in the
oculomotor control of convergence. An earlier report
indicated that one patient with PD had CI during his
“off” period and that it cleared up under levodopa ther-
apy during his “on” period (Racette, Gokden, Tychsen,
& Perlmutter, 1999). A more recent study investigating
dopaminergic medication on ocular function in PD
patients indicated that although the degree and ampli-
tude of convergence were better in the “on” versus “off”
states of the disease, convergence ability remained
poorer in PD patients than in controls even in the “on”
state (Almer et al., 2012). This study further indicated
that if dopaminergic treatment helps, the convergence
ability fluctuates, therefore complicating the clinical
management of CI. Although CI in PD may be exacer-
bated by dopamine deficiency, the fact that dopaminer-
gic therapy could help restore the exodeviation at near in
the single case, and provided a better degree and ampli-
tude of convergence during the “on” versus “off” states
in the other PD patients, indicates that the anatomical
structures responsible for convergence are intact.
Furthermore, in a large majority of PD patients with CI,
neuroimaging showed no structural brainstem changes
(Lepore, 2006). The present report thus complements
these studies, showing that it is possible to improve con-
vergence with OT in symptomatic PD individuals. This
was demonstrated by a greater ability to converge, an
increase in the fusional range of convergence and a
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decrease in symptomatology. Furthermore, subjectively,
these participants still benefited from OT for at least 3
months post-therapy, that is, the time of our last com-
munication. In future research attempts to confirm our
results in a wider PD population, efforts should be
devoted into finding the most effective OT modality for
these individuals. This could be to carefully select
patients for whom symptoms have a large impact on
quality of life, decrease the daily session time, do group-
training within movement disorder clinics, or make it
part of another overall exercise program, for example.

Conclusion

The results presented here are novel as this case series
show that OT for CI in PD is possible. Further research
is required to confirm these results in a wider PD popu-
lation. Careful attention on proper patient selection and
measures to improve compliance will be necessary. In
the meantime, the positive results obtained in these two
cases should encourage clinicians to consider OT (a
therapy with no/minimal risk) for CI in patients with
PD whose quality of life is affected by this binocular
dysfunction.
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