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One of the many challenges of running a small ‘society-based’ 
journal, such as our Australian Orthoptic Journal, is in trying 
to attract contributing authors from a research base who 
are willing to submit papers for publication. This is in part 
because our journal does not have a ‘journal impact factor’, 
which is sought by universities; but also because of problems 
with searching publications that are not included various 
databases (like Medline). Our journal is not unique in this 
regard - there are 9 other orthoptic journals world-wide with 
exactly the same problem that we have.

Some time ago, the AOJ had discussion and signed up 
with Informit (http://search.informit.com.au/, who are part 
of RMIT Publishing) for the promise of ‘searchability’ for 
our contributors’ works and so to disseminate Australian 
orthoptists’ published work as best as possible. The results 
have been fantastic.

We have recently become aware that AOJ papers, even 
the editorials we write or invite to be written and the 
abstracts we include, come up on a Google Scholar search  
http://scholar.google.com.au/ - try it by typing your name into 
Google Scholar in the format e.g. “Z Georgievski”.

This is a great development and milestone for the Australian 
Orthoptic Journal, and should stimulate people to submit their 
manuscripts to further this peer-reviewed (albeit ‘society-
based’) scientific orthoptic publication, which is indeed the 
only English-language orthoptic journal in the world that is 
issued semiannually. 

 

Zoran	Georgievski	&	Connie	Koklanis 
Department of Clinical Vision Sciences 
La Trobe University

Editorial

Searching	AOJ	Scientific	Papers	and	Authors
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Myopia,	Near	Work,	Atropine	and	Bifocals:	Critical	Reflections	of	
the	Key	Literature	Examining	the	Influence	of	Several	Factors	on	

the	Progression	of	Myopia.

Inez	Eveline	Elderman, DipOrth&Optom1 
Meri	Vukicevic, PhD2

1Department of Ophthalmology & Neuroscience, Royal Melbourne Hospital, Melbourne, Australia 
2Department of Clinical Vision Sciences, La Trobe University, Melbourne, Australia

aBstract

In the last century there have been many studies into the 
factors that influence the progression of myopia. Genetics, 
exposure to light, intra ocular pressure, near work, stress, 
presence of esophoria, level of education and living 
environment are described as possible factors influencing 
myopia. Some studies1-3 indicate that there is a possible 
connection between near work and myopia progression 
and other studies suggest that methods to delay myopia 
progression are negligible4,5. The literature shows that 
it is impossible to measure the amount of influence each 
factor has on the progression of myopia as it is not possible 
to separate one individual factor from another. The exact 
mechanism that causes myopia progression is not known 

and there are no evidence based studies that document what 
the causes may be. Whilst it is known that genetics have an 
influence, it is also possible that reading and near work have 
influence on myopia. Thus, could the progression of myopia 
be delayed with treatment such as atropine and bifocals? 

The purpose of this paper is to investigate the factors that 
may contribute to myopia progression as outlined in the 
literature and to consider, by comparing two key papers, 
whether the use of atropine and bifocals is effective 
treatment. In addition, important considerations from an 
orthoptic perspective are also described. 

Keywords: myopia, progression, atropine, bifocals

introDuction

Myopia is a common public health problem 
throughout the world and there are many 
adverse eye health care problems that can 
be associated with it6. Through the last few 

decades there have been many researchers who have 
investigated which factors have influence on myopia 
progression and whether it is possible to stop or delay this 
progression. Reading is documented as one of the most 
significant factors influencing the progression of myopia7-9. 

A patient with myopia has an eye where the refractive 
index is unrelated to its axial length10. Young children are 
normally hypermetropic and if a child younger than 3 years 
is emmetropic there is a greater chance that he or she will 
develop myopia. The cause of myopia can be related to the 
lens or to the axial length of the eye. With lenticular myopia 
the lens is too thick and in turn the refractive index is too 
high, or the eye is of normal size but the corneal curvature 

is too high. In pure axial myopia the axial length of the eye 
is too long but the optical components are normal. There are 
3 different types of myopia: physiological or low myopia (up 
to -2.00 dioptres); intermediate or moderate myopia (from 
-2.00 to -4.00 dioptres) and pathological or high myopia 
(greater than -6.00 dioptres).  Myopia can also be categorised 
by age according to Grosvenor’s classification system11 with 
congenital or early onset myopia occurring from ages 5 to 
12 years or late onset myopia from adulthood12. 

Factors that haVE an inFluEncE on MYopia

Myopia is a common public health issue mainly in Asian 
countries where it has a larger impact compared with 
Australian or European countries and it has been reported 
that 75% to 80% of the Asian population has myopia7,13-

17. Many studies have investigated effective treatment or 
prevention of myopia but to compare these studies it is 
important to investigate the factors that have influence on 
myopia progression. All ocular activities have an influence 
upon refractive error and inevitably undertaking near work 
and reading at a further focal distance reduces myopia 

Elderman et al: progression of Myopia and associated Factors. aust orthopt j © 2009: Vol 41 (1)
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progression8.  The progression of axial myopia in monkeys as 
a result of form and light deprivation has been reported8,18 and 
other researchers suggest that accommodation, convergence, 
performance of daily living tasks, level of education, intra- 
ocular pressure, exposure to light and esophoria also have 
an influence1,19-22.  Genetics however, are probably one of 
the largest factors causing myopia and one paper suggests 
that the children of myopic parents have longer eyes even 
before they have myopia8,23. Genetic factors cannot be denied 
in the refractive status of the patient and the specific genes 
for myopia have been identified24,25. However, the genetic 
factor is not the only issue as there has been an increase in 
the incidence of myopia in the last decade that cannot be 
explained solely by genetic factors and researchers suggest 
that near work is the other reason for the increase in myopia2. 
Wu and Edwards9 conducted a study on familial myopia over 
three generations and conclude that the chance of myopia in 
children is five times greater if the parents and grandparents 
are also myopic. The chance of developing myopia in children 
was greater in the last three generations which concludes 
that probably it is not only genetic factors which influence 
the progression and that environmental factors may also 
play a part. Wu and Edwards9 describe that the chance of a 
child from the third generation developing myopia is 22% 
when there is no parent with myopia and the chance is 30% if 
there is one parent with myopia and 46% if both parents are 
myopic. Mutti et al1 suggest that the chance of a child with 
two myopic parents developing myopia is 30 to 40%, 20 to 
25% with one myopic parent and smaller than 10% without 
myopic parents. 

There are three possible hypotheses that explain the 
relationship between near work and myopia and are presented 
in Table 1.

Three significant studies, those by Mutti et al1, Saw & 
Nieto22 and Zylbermann and Landau3 specifically address the 
influence of near work on myopia. 

Mutti et al1 suggest that children with myopia are more likely 
to have parents with myopia. Myopic children are also more 
likely to spend significantly more time reading and studying 
and less hours playing sport compared with emmetropic 
children. In addition, myopic children performed better 
on measures of reading and language compared to their 
emmetropic counterparts, although the interviews used 
to determine this were subjective and required parental 
response. One particular problem with the study by Mutti 
et al is that ‘watching television’ had been classified by 
the researchers as near work and all refractions performed 
used 1% tropicamide and autorefraction without the use 
of cycloplegia. However, a positive relationship was found 
between family history, increased near work and the 
development of myopia.

Unlike Mutti et al , Saw & Nieto did not specifically 
investigate family history and the number of myopic parents 
prior to commencement of the study. Instead they used a 
questionnaire to compare myopic children residing in Chinese 
cities and those in rural areas and retrospectively discovered 
that children from urban areas were more likely to have a 
family history of myopia. The researchers also found that 
parents of the city children had higher levels of education. 
The children from urban areas spent less time on school 
activities compared with those in rural areas and those with 
myopia spent 2.3 hours a day on near work compared with 
non-myopic children who performed near work for 1.9 hours 
a week. The conclusion of Saw & Nieto is consistent with 
Mutti et al in that there is a positive association between near 
work, genetic factors and myopia.

Zylbermann and Landau3 undertook a much larger study 
compared with Saw & Nieto and Mutti et al and investigated 
the prevalence and degree of myopia in 870 Jewish students 
and compared students attending single sex public schools 
and single sex religious orthodox schools. It is important to 
note that the authors describe a difference in the amount 
of near work undertaken by boys in the orthodox school, 
who are required to read for three hours per day from age 
4 to age 13 after which they study for 16 hours a day. In 
addition, the sustained near vision is affected by changes in 
print size of the text and swaying of the upper torso which 
results in frequent changes in accommodation. The female 
students attending the orthodox schools and the students 
attending public schools have a similar education without 
the high volume of near work. Figure 1 shows the prevalence 
of myopia in students from the different schools, with the 
highest prevalence in boys attending religious schools.

Zylbermann and Landau suggest that the amount of near 
work is a contributing factor to the progression of myopia 
but does not completely rule out the influence of family 
history. The authors suggest that the student’s ethnicities 

Elderman et al: progression of Myopia and associated Factors. aust orthopt j © 2009: Vol 41 (1)

  Table	1.	Hypothesis about the influence of near work on myopia

Researchers					Hypotheses

Coleman26 ü Accommodation causes permanent change in the   
      convexity of the lens. 

ü The ciliary muscle holds the lens in the  
      accommodative position contributing to new lens  
      vessels growth.

ü If this persists, it can result in permanent change. 

Smith et al27 ü Biochemical processes cause the eye to grow. 

ü These biochemical processes exist when there is a  
      blurred image on the rertina 

Young28 ü A relationship exists between accommodation and  
      intra ocular pressure. 

ü During accommodation the volume of the posterior  
      chamber is compressed and the pressure increases

ü This causes pressure on the sclera and may lead  
      to an increase in the axial length, mainly in  
      patients (especially in children) where the sclera is  
      more flexible
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are comparable, but did not research ethnicity or family 
history as part of the study. The researchers also compare the 
findings to animal studies, however, it has been suggested 
that it is not possible to relate human studies to animal ones 
as the eyes are not comparable. Also, the studies used for 
comparison were conducted on infantile animals, however 
main myopia progression in humans occurs in the juvenile 
period (the primate infant period being up to 2 years and the 
juvenile period after the age of 2 years until puberty)8,29.

thE usE oF atropinE in coMBination  
With BiFocals to DElaY MYopia proGrEssion

If the suggestion is true that accommodation has any 
influence on myopic progression, then this progression 
might be delayed or even halted with the use of atropine 
and bifocals. Chiang et al4 and Syniuta and Isenberg5 

conducted a study to investigate the treatment of 
atropine and bifocals and whether this had an influence 
on the progression of myopia and these studies are 
compared. Whilst both studies investigated the combined 
use of atropine and bifocals, they were conducted in 
different parts of the world with participants of different 
ethnicities. A comparison of the characteristics of 
both studies is shown in Table 2a and 2b with critical 
reflections of the features of both studies emphasised by 
the grey highlighted areas.

The study by Syniuta and Isenberg5 was a small pilot study 
compared with Chiang et al’s large study which included 
706 participants. There were a greater proportion of 
females to males in both studies and a slight difference in 
their average age. Both studies did not include investigation 
of family history of myopia. There was also a difference in 
the average treatment time given to participants in both 
studies. The study by Chiang et al did not incorporate a 
control group, but compared results with a previous 

Elderman et al: progression of Myopia and associated Factors. aust orthopt j © 2009: Vol 41 (1)

Figure	1.	Prevalance of myopia in children, by sex and school. Adapted 
from Zylbermann and Landau3

  Table	2a.	A comparison of the studies by Chiang et al4 and  
                 Syniuta and IIsenberg5

Study	Features																	Chiang	et	al4																		 Syniuta	and	Isenberg5

Participants randomly 
chosen

No No

Number of participants 706 30

Male 296 (42%) 12 (40%)

Female 410 (58%) 18 (60%)

Age 6 - 16 years 4 - 13 years

Average Age Unkown 8 years

Ethnicity Caucasian race Not investigated

Investigation of family 
history of myopia

No No

Time of study 12 years Unknown

Average treatment time 3.62 years (range: 
21 days - 10.1 
years)

2.4 years (29.3 
months) (range: 3 
months - 96 months)

Control group None 
Comparison made 
with a differrent 
longitudinal study

Yes

Compliance measured Using questionnaire 
to parents

No

Vision chart used Unknown Snellen-chart

Review time Once per year Once per 6 months

Investigator Unknown Technical Nurse

Method of refraction With cyclopentolate 
(Objective, 
subjective and 
auto-refraction 
included)

With cyclopentolate 
(Objective and 
subjective included

Glasses prescription 
given to participants

Yes Yes

Use of photochromatic 
glasses

Yes Yes

Size of addition 
prescribed

2.25 dioptres 2.50 dioptres

Ocular pathology such 
as strabismus and 
amblyopia excluded?

Yes Yes

Refraction transcribed 
into the spherical 
equivalent?

Yes Unknown

Was atropine used, how 
often?

For 1st two years 
every other day 
then for 5 years 
once per week  
(1% atropine)

Daily  
(1% atropine)

Number of patients 
with low myopia  
(0.00 - 2.00 dioptres)

472 (69%) 11 (73%)

Number of patients 
with moderate myopia 
(2.00 - 6.00)

215 (31%) 4 (26%)

Total number of 
patients

687 (100%) 15 (100%)
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longitudinal study which was conducted in a different part 
of the world using participants with different ethnicities. As 
suggested by Fulk et al30, different outcomes may arise with 
different ethnic groups and the degree of myopia can also 
differ between ethnic groups.

Chiang et al investigated participant compliance with 
treatment with the use of a questionnaire given to the 
parents and a comparison was made between participants 
that had complete compliance to those with moderate 
compliance. Syniuta and Isenberg on the other hand did 
not test for compliance and the exact amount of hours that 
the patients wore their glasses was not reported in either 
study. Whilst all participants in Chiang et al’s study had an 
examination yearly, the researchers do not indicate what 
type of chart was used to measure vision and whether 
this was consistent for all participants. Annual review of 
patients receiving treatment with atropine and bifocals is 
considered too infrequent and as some authors suggest, 
the chance of bilateral amblyopia or hypo accommodation 
is present and would not be identified with such a long 
duration between visits.  Also, an increased risk of adverse 
side effects including dryness of the mouth and skin, fever, 
delirium, tachycardia and a chance of allergic reaction or 
hyper toxicity can occur31,32.

Whilst both research teams performed refraction using 
cyclopentolate, it is not clear whether objective refraction 
was performed with retinoscopy or by autorefraction. 
Some similarities in study design included the prescription 
of photochromatic glasses to patients to minimize light 
sensitivity and photophobia and the exclusion of ocular 
pathology including strabismus and amblyopia. Moreover, 
the near addition prescribed to patients in both studies was 
almost identical.

The use of atropine (1%) however, differed between the 
two studies. One study4 prescribed it for use every two days 
for the first two years and thereafter to be used weekly. 
The other study prescribed the use of atropine on a daily 
basis5.

In both studies, participants were divided into two groups 
for monitoring the yearly progression of myopia. It was 
found that low myopes using atropine in Chiang et al’s study 
progressed more than those in Syniuta and Isenberg’s study 
whilst the opposite was true for moderate myopes. Overall, 
myopes using atropine had similar progression patterns in 
both studies which were very small, whilst those not using 
atropine had greater progression of myopia. However the 
variation is very high as can be seen in Table 2, so it is 
still unclear exactly what level of effect atropine and bifocal 
treatment have. Whilst these authors conclude that myopia 
is delayed by giving atropine and bifocal treatment, the 
question that then arises is what happens to these patients 
after atropine and the use of bifocals is ceased? 

A possible answer to this question can be found in a paper 
by Fulk et al30 who conducted a similar study to Syniuta 
and Isenberg’s and to Chiang et al’s but only used bifocals 
as a treatment option. The conclusion was that the myopia 
will increase again soon after wearing bifocals has ceased. 
The level of myopia after the use of bifocals is stopped was 
found to be the same as that in participants who were not 
prescribed bifocals. Another important factor not considered 
in these papers is that of the influence of ethnicity upon 
myopic development and the differences in degree of 
myopia in various ethnic groups has been documented and 
underwrites the importance of family history and genetic 
factors. This is especially pertinent for Chiang et al’s study 
as the researcher compares findings to the results of eight 
different studies using participants of various ethnicities. 
The opinion that pharmaceutical and lens therapies for 
myopia mostly have small treatment benefits, last for a 
short period of time and have significant side effects, is 
further supported by a more recent review conducted by 
Gwiazda33.

iMportant inVEstiGations anD consiDErations 
FroM an orthoptic pErspEctiVE

The influence of hereditary factors upon myopia 
development are well known1,2,8,14,15,23. Therefore history 
taking and accurate documentation of family history is one 
of the most important tasks conducted by the orthoptist. In 
addition, a patient at onset of myopia often presents with 
asthenopic symptoms and this can lead to de-compensation 
of a latent deviation. Therefore, careful investigation of 
binocular function, including near and distance cover 
testing is imperative. If a latent deviation is present, prism 
cover testing to measure the size of the phoria also provides 
important information.

Table	2b. Average yearly myopia progression:

Study	Features Chiang	et	al4 Syniuta	and	Isenberg5

Low myopes with use 
of atropine

0.11 (+/-0.2) 
dioptres each year

0.038 (+/-0.71) 
dioptres each year

Low myopes without 
use of atropine

No matching 
control group

0.76 (+/-0.26) 
dioptres each year 
Control group from 
own study

Moderate myopes with 
use of atropine and 
bifocals

0.16 (+/-0.05) 
dioptres each year

0.19 (+/-0.38) 
dioptres each year

Moderate myopes 
without use of atropine

No matching 
control group

1.05 (+/-0.11) 
dioptres each year 
Control group from 
own study

All myopes with use of 
atropine and bifocals

0.05 (-0.14 dioptres 
each year)*

0.05 (+/-0.26) 
dioptres each year

All myopes without use 
of atropine

0.24 (-0.91 dioptres 
each year)**

0.84 (+/-0.26) 
dioptres each year 
Control group from 
own study

* Average variation of 4 longitudinal studies          ** Average variation of 8 longitudinal studies
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In the presence significant asthenopic symptoms, assessment 
of fusion to determine whether it is within normal limits 
can assist with excluding decompensation of the phoria as 
a contributing factor to the asthenopia. Accommodation 
and convergence tested on the RAF gauge or testing of 
accommodation using dynamic retinoscopy is especially 
useful in children with speech problems or handicap.

Assessment of ocular motility is also an important 
investigation. High myopes often present with mechanical 
motility problems due to the size of the eye in the orbit. 
Motility problems in this instance need to be carefully 
differentiated from VIth nerve palsies, divergence 
insufficiency, Graves Ophthalmopathy and accommodative-
convergence spasm34,35. One must also carefully investigate 
visual acuity prior to cycloplegic refraction and exclude 
pseudo myopia caused by accommodation. The ocular 
media and fundus also require examination as high myopes 
have increased prevalence of retinopathy.

If the presence of exophoria or exotropia is found on 
examination, this needs to be fully corrected in myopic 
patients as better vision leads to better control of the exo 
deviation.

In the presence of an esophoria or esotropia, a small 
under correction of the myopic prescription might control 
a latent or manifest deviation, especially when there is an 
accommodative factor involved. However, under correction 
is only advocated if it is certain that this will improve the 
eso deviation, binocular vision, provide adequate visual 
acuity and relieve asthenopic complaints35. Young children, 
however, should always be fully corrected to ensure full 
development of the visual system.

conclusion

Can we conclude that reading or near tasks have an 
influence on the progression of myopia? All the studies 
examined in this paper conclude that there is a possible 
relationship between near work in addition to genetic factors 
in the development and progression of myopia. However 
it is still not clear which factor has which effect and the 
studies illustrate the difficulty of answering this question. 
Some studies did not directly address family history, the 
number of myopic parents and their degree of myopia, 
whilst others did not differentiate between participants 
of different ethnicities and it has been suggested that the 
degree and prevalence of myopia will differ between ethnic 
groups7. In addition, several researchers used each others 
flawed findings to compare results and to suggest limited 
conclusions to the question. 

According to the literature, it can be suggested that if near 
tasks have any influence on myopia, then the use of atropine 
and bifocals might stop or delay this myopia progression. 
Chiang et al4 and Syniuta and Isenberg’s5 studies suggest 

that myopia can almost be completely delayed using atropine 
and bifocals. As shown in table 2, the effect, if any, is minor 
and the variation is large. In addition, family history, number 
of myopic parents and their degree of myopia and ethnicity 
have not been investigated and these factors can greatly 
influence final results. There are also some issues related to 
the review time of participants and the increased chances of 
amblyopia and hypo accommodation. In addition, atropine 
is a very strong medication to give a child for such a long 
period of time, adverse reactions may occur and there may 
be psychological effects upon the child when they are given 
bifocals31,36. Quality of life and psychological factors have 
not been addressed in any of these studies. Therefore, 
considering all of these issues, it is unlikely that the use 
of atropine and bifocals should be given consideration as a 
treatment option.

It is difficult to compare the direct relationship between 
near tasks and myopia progression as there are so many 
factors that can influence and skew the results. In addition, 
little work has been conducted that considers factors 
such as accommodation, fusion and latent deviations. For 
example, a patient with a large latent exophoria who uses 
accommodative effort to control the latent squint could 
decompensate with the use of atropine and as mentioned 
previously, young children can loose binocularity and there 
is an increased chance of amblyopia. In addition, the reality 
of what happens once atropine and bifocal therapy is ceased 
is impossible to gauge. 

Whilst there has been a documented increase in the 
prevalence of myopia in Asian countries and this seems 
to be as a result of increased near tasks, the degree of 
influence of near vision upon the progression of myopia is 
still in contention. Objective prospective research over three 
generations would offer more answers about the influence 
of near vision upon myopia progression.
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aBstract

An orthoptic student ‘case conferencing’ program was 
developed and introduced at the Royal Victorian Eye and 
Ear Hospital with the aim of enhancing students’ clinical 
experience. The aim of this study was to report on this 
initiative and on students’ perceptions of the program. 
Students presently undertake their clinical placements in 
differing modes, according to the semester in which they 

are enrolled. It was found that students undertaking the 
‘block’ placement mode find case conferencing particularly 
beneficial, the key difference being the increased amount 
of contact time and engagement compared with students 
undertaking sessional placement.

Keywords: case conferencing, peer-mentoring, clinical 
placements

introDuction

The Royal Victorian Eye and Ear Hospital (RVEEH) 
provides La Trobe University with its greatest 
number of undergraduate orthoptic student 
clinical placements (approximately 40-50% of all 

in proportion), and therefore accommodates up to several 
students on site at any one time. Whilst having numerous 
students on placement presents logistical challenges, it 
provides the unique opportunity for students, as peers, 
to support and learn from one another.  Previous studies 
have, for instance, demonstrated positive peer mentoring 
experiences in orthoptics1,2. Mentoring programs provide 
a rich learning experience and opportunities for collegial 
interaction and the development of various skills such 
communication, the practice of leadership, and an 
understanding of the role of research and evidence based 
practice3,4.

In the first semester of 2008, student ‘case conferencing’ 
was introduced at the RVEEH with the aim of enhancing 
students’ clinical experience by ensuring optimal use of their 
clinical placement time. Within this program, an opportunity 
was created for students to benefit and learn from each 
other’s clinical experiences and indeed encounters with 
patients and clinical educators.

In the broader context, case conferencing is promoted and 
encouraged to better manage and enhance patient care. 
In 1999 Australia introduced Medicare Benefits Schedule 
rebates for case conferencing (which includes orthoptists 
within multidisciplinary teams) with the aim of improving 
preventive healthcare and shifting from episodic care to 
providing longer-term care in a coordinated approach with 
collaboration of a wider healthcare team5. As such, case 
conferencing has increasingly become and integral part of 
the role of a health professional. In the medical setting, case 
conferencing provides useful information exchange between 
clinicians who may work within different specialties or 
disciplines. Case conferencing between health professionals 
has also been highlighted as being important in areas such 
as in aged care, palliative care, diabetic care, mental illness 
and medical diagnosis6-10.

Although the purpose and design of orthoptic student case 
conferencing differs to case conferencing among health 
professionals, we believed that it would nevertheless allow 
for these skills to be developed for potential application 
later. This paper reports on the orthoptic student case 
conferencing program developed at the RVEEH and on 
students’ perceptions of the program.

MEthoDs

La Trobe University orthoptic students were allocated to 
the RVEEH as part of their clinical placement program in 
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semesters 1 and 2 of 2008. During semester 1, students 
enrolled in either second, third or fourth year of the 
program attended clinics on a ‘sessional’ basis (one half 
day per week) for 12 weeks. During Semester 2 (and indeed 
the second half of the year), on the other hand, full-time 
‘block periods’ were provided to third year students. Each 
block period consisted of 4 consecutive weeks of clinical 
placement. Almost all of the 24 third year students had at 
least one block period at the RVEEH.

During their placement at the RVEEH, students attended 
various general and special eye clinics in the hospital. 
Towards the end of each clinical session, students 
convened their case conferencing meeting in a designated 
room.  Up to 5 students were present and the duration 
of the meeting was approximately 30 minutes. Students 
were encouraged to each contribute a topic, an issue or 
to report a patient case for discussion with the rest of 
the group.

A clinician was not present during these meetings as the 
purpose was for the students to have a forum to openly 
discuss with peers their ideas and what they learnt, their 
experiences and various clinical techniques they were 
exposed to. However, if students raised questions that 
could not be answered by their group peers, clinicians were 
available for assistance. The students were also provided 
with access to resources such as the internet and the 
department and hospital libraries.

At the end of the students’ placement period, a survey was 
disseminated (by email or in person) to evaluate their case 
conferencing experiences. The survey (Table 1a and 1b) 

consisted of seven forced-choice questions (with 5 options: 
‘strongly disagree’, ‘disagree’, ‘neutral’, ‘agree’ or ‘strongly 
agree’) and 3 open-ended questions.

Two differing groups of students across two semesters were 
hence given the opportunity to experience case conferencing 
and to evaluate the program. The two groups differed not 
only in terms of their year and experience level, but in terms 
of their mode of clinical placement and therefore amount of 
weekly contact time at the RVEEH.

rEsults

There were 33 students who responded to the survey 
of the 64 who attended the RVEEH in 2008. Figure 2 
represents the relative proportions of students who 
responded favourably (with either ‘agree’ or ‘strongly 
agree’) to the first seven forced-choice questions or 
statements that were presented for quantitative analysis. 
For example, the first statement was “case conferencing 
was a valuable part of the clinical placement”. In this 
instance, students in the semester 1 sessional placement 
responded favourably nearly 40% of the time, whilst 
students in the semester 2 block placement responded 
favourably 80% of the time. As can be seen in Figure 1, 
this trend was evident for all questions or statements. 
That is, students undertaking the block placements and 
attending the RVEEH daily for the 4 week period viewed 
their case conferencing experience more favourably 
overall.

The responses to the three qualitative open-ended questions 
are summarised in Table 2. Students generally discussed 
patient cases and clinical skills learnt and appreciated 
the discussion and resolution of issues and questions in 
a supported peer environment. Improvements related to 
the enhancement of resources and further involvement of 
clinicians. Ready access to the online resources during case 
conferencing was  made available in semester 2 as a direct 
result from early feedback.

Table 1a. Forced Choice Survey Questions

Question Forced	Choice

1.  Case conferencing at the end of my clinic was a valuable part of my   
     clinical placement-

Strongly Disagree         1         2         3         4         5         Strongly Agree

2.  The time permitted for case conferencing was appropriate- Strongly Disagree         1         2         3         4         5         Strongly Agree

3.  Case conferencing encouraged me to clarify problems or answer  
     questions that I had during my clinic-

Strongly Disagree         1         2         3         4         5         Strongly Agree

4.  I took the opportunity during case conferencing to impart knowledge  
     or information I gained during the clinic to my peers-

Strongly Disagree         1         2         3         4         5         Strongly Agree

5.  Case conferencing improved my confidence in clinic- Strongly Disagree         1         2         3         4         5         Strongly Agree

6.  The necessary resources (texts, internet, and library access) were  
     available to us to facilitate our case conferencing-

Strongly Disagree         1         2         3         4         5         Strongly Agree

7.  I felt supported by my clinical supervisor/s during case conferencing or  
     in preparation for it, and assistance was readily available- 

Strongly Disagree         1         2         3         4         5         Strongly Agree 

Table 1b. Open Ended Survey Questions

Question

8.  How did you / your peers decide what to discuss during case  
     conferencing?

9.  What was the best thing(s) about case conferencing

10.How can case conferencing be improved?

robinson et al: peer - Mentored case conferencing in orthoptics: aust orthopt j © 2009: Vol 41 (1)
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rEsults

The purpose of this paper was to report on the orthoptic 
student case conferencing program that we developed at 
the RVEEH and on students’ perceptions of the program. 

The evaluation was made utilising a survey consisting of a 
variety of ‘forced choice’ and ‘open-ended’ questions.

It was evident that students in the semester 2 block 
placement responded favourably in higher proportions or 
more often than those in the semester 1 sessional placement.  

Figure	1.	Relative proportions of favourable responses for semester 1 and 2

Table 2. Responses to open ended questions

Question Responses

How did you / your peers decide what 
to discuss during case conferencing?

• Overwhelmingly they responded that they discussed about what captured their interest during the clinic;

• They shared information regarding new techniques and skills they each learned during the clinic; and

• They used case conferencing to resolve problems they might have encountered with patients during the  
   clinic.

What was the best thing(s) about case 
conferencing?

• The students indicated that they liked the  self-directed nature, allowing initiative to decide what to discuss;

• They were able to seek advice from their peers about protocols for each clinic and clinical scenarios;

• They had instruments available to them for practice and to demonstrate on each other;

• They were able to vent frustrations, discuss concepts that were not clear and have reassurance by their  
   peers;

•They were able to share interesting patient cases with each other which otherwise some students would  
   have missed out on; and

• They were able to observe the extent of the clinicians’ roles in different clinical contexts.

How can case conferencing be 
improved?

• Some students suggested that a clinical educator could observe the last 5-10 minutes of the meeting to  
   assist with unanswered questions that may have arisen;

• It was suggested that a mini tutorial could be conducted by clinicians once a week to demonstrate and  
   affirm key clinical skills such as Goldmann tonometry, OCT and pachymetry.

• It was suggested to allow students access to the internet during case conferencing so answers could be sourced  
   during the meeting. (This was immediately made possible in semester 2 as a direct result from early feedback.)

• Finally, it was suggested that interesting topics could be researched, discussed and recorded for use as a  
   resource for future students.=
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However, the vast majority of both groups of students felt 
that case conferencing provided a good opportunity to 
share with each other knowledge or information gained 
throughout the clinical placement.

During block placement periods, students have greater 
contact time in the clinical setting and better continuity 
which therefore results in more commitment to the process. 
This mode of placement allowed for better enforcement 
of concepts and skills too. The students have a greater 
opportunity to apply what they had discussed during the 
case conferencing and practice new skills in the clinical 
setting with their clinicians. This certainly reflected in the 
questions relating to problem solving and improvement of 
confidence. The availability of resources was better rated 
by the students in the block placement and this could be 
attributed to increased familiarity with the department 
as they spend greater time on site and the improvements 
made subsequent to initial feedback.

There were some challenges that students faced with case 
conferencing. A few felt that the meetings needed structure 
rather than to meander through topics. Others felt that the 
discussion topics were limited on some days and therefore 
did not have an interesting case or situation to discuss. This 
was not such an issue with block placement as the groups 
were larger and were therefore more likely to find topics 
for further discussion. As stated earlier, some students 
commented that different opinions between students could 
be confusing and so they needed good access to resources. 
Based on this feedback, a student login was organised which 
allowed for easy access to the internet, in addition to their 
library access. 

Another improvement that was introduced included 
nominating a scribe for the case conferencing meetings. 
This encouraged the students to focus on topics and produce 
a coherent summary of what was discussed which could be 
used as a resource for in the future.

conclusion

To conclude, students perceive case conferencing 
during orthoptic clinical placement at the RVEEH to be 

valuable. Students undertaking the block placement 
mode seem to find it particularly beneficial, the key 
difference being the increased amount of contact time 
and engagement compared with students undertaking 
sessional placement.
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aBstract

The low vision rehabilitation orthoptist is involved in 
assisting clients to maximize independence despite 
functional vision loss, which may come in the form of 
reduced vision, field loss, reduced contrast sensitivity, or 
loss of binocular functions.  In this paper, a case study of 
an elderly female who presented with monocular triplopia 
is discussed. The relationship between conversion disorder 

and the patient’s symptoms, the importance of tailoring 
management to the patient’s functional requirements and 
the role of the orthoptist within a multidisciplinary team is 
discussed.  

 
Keywords: Binocular functions, conversion disorder, 
monocular triplopia, binocular diplopia

introDuction

Triplopia is an uncommon presenting symptom 
with limited information on its incidence. A recent 
retrospective study showed that less than 1% of 
neurology patients complain of triplopia and that in 

most of these cases the symptoms were related to abnormal 
eye movements.1 Triplopia can be caused by a number of 
ocular conditions, including eye movement disorders2, lens 
irregularities2-6, retinal disorders2, cerebral polyopia2, impaired 
lateral inhibition of the visual cortex7, corneal irregularities2, 
abnormal corneal steepening8 and small pupils.9 

However, transient monocular triplopia has also been 
associated with Conversion Disorder.1 Conversion disorder, 
previously known as “hysteria”, is a condition where patients 
present with symptoms of motor and sensory dysfunction 
that are not explained by known physical disorders or 
pathophysical mechanisms.10,11 Penman describes these 
symptoms as subconscious and out of the control of the 
patient experiencing this.12 However, more recent studies 
suggest it could in fact be an early disruption to the nervous 
system rather than a psychological disorder.13 

It has been reported that the total incidence of conversion 
disorder is between 15 to 22 per 100,000.14 Visual symptoms 

in conversion disorder are not confined to triplopia, but also 
include rapid onset of vision impairment, sudden blindness, 
spiral or star-shaped loss of visual field, purple shadows, 
bilateral ptosis, hallucinations, and convergence spasm.1,15-

21 This case study describes a patient with suspected 
conversion disorder presenting with transient monocular 
triplopia in addition to intermittent binocular diplopia due 
to a decompensating exophoria.  

casE rEport

CC, a 67 year old female was referred to Vision Australia 
with a history of experiencing triplopia which could not 
be relieved with new glasses. CC was diagnosed with 
Multiple Sclerosis (MS) 12 years prior to the referral and 
was in a wheelchair. CC’s general health conditions also 
included osteoarthritis, inflammatory heart disease and 
urinary incontinence. There were no obvious cognitive 
issues associated with the MS according to her general 
practitioner.  

CC enjoyed crosswords and cross-stitch prior to the onset of 
the triplopia.  She was very keen to keep up the cross-stitch, 
which requires use of binocular vision and depth perception. 
For CC this was the main functional issue that needed to be 
addressed.  Due to the combination of health problems and 
being in a wheel-chair, sight-related activities had become 
increasingly important to her.  
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On the first orthoptic investigation cover test revealed an 
intermittent alternating exotropia at near estimated to be 5 
degrees by corneal reflections.  For distance she appeared 
orthophoric. Her convergence near point was reduced to 25 
centimeters. Visual acuity was 6/18 in the right eye and 6/12 
in the left eye with correction of +0.75/-2.50 x 100° and 
+0.50/-2.50 x 80° respectively. Near acuity with a +2.00 
add was N5 with both eyes open. A subjective refraction 
was not performed at this visit as the patient was awaiting 
new glasses. 

During reading, CC complained of vertical ghosting around 
words in each eye, which was subjectively better with both 
eyes open and disappeared beyond 25cm. When monocular, 
she preferred fixing with her left eye. CC did not describe 
symptoms of diplopia or triplopia during this examination. 
A focal light enabled print of poor contrast to be read and 
improved reading comfort. CC was advised to hold reading 
material slightly further away from her eyes (beyond 25cm), 
in order to relieve symptoms, whilst waiting for the new 
glasses. Given the importance of binocularity for the tasks 
she enjoyed, occlusion to relieve the monocular ghosting 
was not prescribed. One week later CC reported to be 
finding benefit in the use of the task lamp and occasionally 
closing one eye, but had not tried holding reading material 
further away to relieve the symptoms of ghosting. 

CC was subsequently reviewed by her local ophthalmologist. 
The ophthalmologist confirmed there was no retinal, lens or 
corneal pathology. Interestingly, on this visit CC reported 
monocular triplopia and noted that it disappeared when the 
orthoptist used a multiple pinhole.

On the follow-up visit at Vision Australia, best corrected 
visual acuity with CC’s new glasses was recorded as 6/6 
N5 and 6/5 N6 in the right and left eyes respectively. CC 
complained of monocular triplopia which was intermittently 
present for near, but more marked without correction. In 
clinic, the symptoms presented in the right eye mainly as 
three distinct images, but occasionally as vertical ghosting. 
Due to the intermittent nature of the symptoms, CC was 
unable to reliably demonstrate the distance at which the 
triplopia disappeared. However, CC also reported that on 
occasion she experienced binocular diplopia when looking 
into the distance at, for example, the moon or television.

Cover testing showed no significant change, extraocular 
movements appeared full and her saccades did not appear 
to be delayed. During convergence the right eye failed at 
15cm with diplopia. On this visit CC was given convergence 
exercises to address the convergence weakness exotropia 
which was thought to be causing binocular diplopia. Given 
that CC reported monocular triplopia at this visit, she was 
also encouraged to compare limited total occlusion when 
symptomatic, versus the occasional use of the multi-pinhole 
glasses. 

On review 2 weeks later, CC reported that the most effective 

approach to alleviate symptoms was part time total occlusion 
in the form of covering the right eye whilst watching 
television. She was learning to adapt to the monocular triple 
images, which she now described as monocular ghosting. 
One year later CC was primarily complaining of monocular 
ghosting which she was able to ignore or manage by 
occasionally covering one eye.  

Discussion

This case presents a patient complaining of intermittent 
monocular triplopia. On testing these symptoms alternated 
between monocular triplopia, binocular diplopia and 
ghosting. Keane recently reported that a significant number 
of individuals complaining of triplopia offer this description 
as an interpretation of binocular diplopia or oscillopsia.1 
It is possible that CC was also misinterpreting binocular 
diplopia related to her exotropia as triplopia. However, it 
must be noted that she also complained of this symptom in 
the distance where she demonstrated orthotropia. 

Given that there was no ocular pathology, other than a 
convergence weakness exotropia, another possible cause 
for the triplopia is conversion disorder.14 Conversion 
disorder is  also frequently associated with organic disease 
whether coexistent or antecedent.17 Furthermore it is cited 
as common in those diagnosed with MS, and has been 
reported to possibly be a manifestation of the damage to the 
CNS.14 Russo22 and Fadil et al23 also reported that conversion 
disorder can itself lead to an incorrect diagnosis of general 
disorders, including MS, further confusing the clinical 
picture. 

The complex nature and manifestations of conversion 
disorder, requires a comprehensive multidisciplinary 
approach to the assessment of a patient suspected of 
this condition. Newman24 recommends co-operation 
between the neuro-ophthalmologist and psychiatrist. 
Similarly Langmann et al25 recommend neuro-ophthalmic 
and orthoptic investigation together with observation of 
patient behavioral habits that may warrant referral to a 
psychiatrist.  Smith, et al26 also recommended involvement 
with a social worker as well as the abovementioned medical 
specialists for early intervention and differential diagnosis. 
Health professionals in the area of low vision are also often 
encouraged to communicate widely with other professionals, 
such as medical practitioners and psychiatrists to explore 
aspects of the patient’s general and mental health which 
may impact on their reported visual symptoms. In the case 
of CC, it is clear that a wider multidisciplinary approach 
may have assisted in clarifying the aetiology of the patient’s 
monocular triplopia.

This case also demonstrates the importance of understanding 
the patient’s functional needs and the impact of management. 
CC enjoyed tasks that required binocular functions and 
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as such alternatives to occlusion, a widely-implemented 
management regime for symptoms of monocular diplopia, 
triplopia or ghosting, needed to be considered. In CC’s 
case the use of lighting and good contrast, the training of 
convergence and the trial of a multiple pinhole viewer were 
all provided as options to encourage binocularity. 

conclusion

In conclusion, this case study demonstrates that an 
interaction between a patient’s general health and visual 
symptoms when unexplained by ocular pathology needs to 
be explored.  Furthermore, whilst it is not definitively known 
whether our patient was having a conversion reaction, it is 
clear that an integrated multidisciplinary approach to the 
management of patients with complex health conditions is 
important.   
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aBstract

A case study of a young girl diagnosed at birth with 
Goldenhar syndrome is presented. Ocular features are 
described, including the unusual finding of Brown’s 

syndrome, suggesting a possible teratogenic link between 
the two conditions.

Keywords: Goldenhar syndrome, oculo-auriculo-vertebral 
dysplasia, Brown’s syndrome

introDuction

Goldenhar syndrome was first described in 1952 
by Swiss ophthalmologist Maurice Goldenhar.1 It 
is a manifestation of the oculo-auriculo-vertebral 
spectrum (OAVS). Structural malformations found 

in Goldenhar syndrome are commonly unilateral and may 
involve the following; external and middle ears, eyes, face, 
skin, vertebrae and jaw.2 Further associations may include 
congenital heart anomalies, cleft palate, dental anomalies, 
mental retardation and agenesis of corpus callosum.3-5

Gorlin has estimated the incidence of the syndrome at one 
in 5,600.6 It has a reported male to female ratio of between 
2:1 and 3:2.1,7 The severity of the disease varies between 
individuals. 

Ocular involvement differs from case to case. Findings 
can include microphthalmia, anophthalmia, upper eyelid 
coloboma, eyebrow coloboma, retinal coloboma, iris coloboma, 
ptosis, epibulbar dermoid, lipodermoid, nasolacrimal duct and 
canalicular obstruction, corneal anaesthesia, microcornea, 
peripapillary choroidal hyperpigmentation, macular 
hypoplasia, tortuous retinal vessels, optic nerve hypoplasia, 
tilted optic disc, cataract, dacryocystitis, cryptophthalmos, 
strabismus and Duane’s syndrome.3, 5, 8

casE rEport

Miss K was born prematurely at 35 weeks gestation, 
weighing 1,538gms, and was diagnosed with Goldenhar 

syndrome. While the findings with Goldenhar syndrome 
can be numerous and varied, Miss K was born with the 
following manifestations; preauricular skin tags, mild left 
hemifacial microsomia and a right epibulbar dermoid. X-
rays of spine and limbs, ultrasound of brain, chromosome 
testing and heart investigations were all shown to be 
normal, indicating a mild form of the syndrome. At two 
years of age, mild hearing loss in her right ear was also 
discovered.

Aged six and a half years old, Miss K had been regularly 
attending ophthalmology clinics since four months of age. 
Strabismus was recorded at four months of age, with a 
right essential infantile esotropia, which after some part-
time occlusion was alternating. Surgery was undertaken 
at 19 months with bi-medial rectus recessions. The initial 
result post-operatively appeared straight, however, a year 
later a small consecutive left exotropia was apparent. At a 
later stage, a positive result to four diopter prism testing 
indicated a left microtropia with identity as no movement 
was seen on cover testing. It is uncommon for esotropia 
surgery to obtain perfect visual axis alignment and bifoveal 
fixation,9 and therefore it is likely that the microtropia was 
residual following previous esotropia surgery. 

Miss K’s ocular findings included the presentation of a right 
epibulbar dermoid. The epibulbar dermoid in Miss K’s case 
was a dermolipoma located in the lateral canthus region 
of her right eye and was relatively inconspicuous. It was 
not impinging on the cornea or causing astigmatism and 
therefore no surgical intervention had been taken.

At three years of age a right Brown’s syndrome was noted. 
No deviation was seen in primary position and surgical 
intervention was not required. Since then the Brown’s 
syndrome has not altered or resolved. 
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At three and a half years of age, Miss K had an cycloplegic 
refraction of +2.50DS in each eye. At this point a difference 
in visual acuity was noticed with Right 3/6 and Left 3/9 
(Kay pictures, single optotypes) and part-time patching was 
prescribed. 

At six years of age her visual acuity was Right 3/3.8 and Left 
3/4.8 (LogMAR). At this point patching was ceased due to 
poor compliance and given the presence of a microtropia, 
where it is generally accepted that levels of visual acuity 
greater than 6/12 or 6/9 are rarely achieved.10

Miss K showed classic ocular findings of Goldenhar 
syndrome of an epibulbar dermoid and esotropia. While 
Duane’s syndrome has been reported in association with 
Goldenhar syndrome, Miss K presented with the unusual 
finding of a Brown’s syndrome. 

Discussion

The aetiology of Goldenhar syndrome is poorly understood 
and mostly presents sporadically.7,11 Familial cases have also 
been reported, although the genetic basis for the disorder 
is not fully understood.11 The aetiology in Miss K’s case is 
unlikely to be of genetic origin as there was no family history 
of the condition. The cause in her case was attributed to an 
intra-uterine event during pregnancy. Goldenhar syndrome 
is thought to develop due to defects on the first and second 
branchial arch during foetal development.4  

Epibulbar dermoids (dermolipomas and limbal dermoids) 
are commonly found with Goldenhar syndrome. Dermoids 
are histologically normal tissue (epidermal and connective 
tissue) in an abnormal location, usually present at birth 
and show little to no growth.5 The reported incidence of 
epibulbar dermoids with Goldenhar syndrome, or OAVS, 
varies between 32% and 78%.8,12-14 Limbal dermoids often 
contain hair and can involve deep corneal structures.5 Vision 
can be impaired if they encroach on the visual axis, cause 
astigmatism and/or amblyopia.11 

In Miss K’s case, an epibulbar dermoid was found in the 
form of a dermolipoma. Dermolipomas are usually located 
in the conjunctiva near the lateral canthus and consist of 
epithelial, dermal and adipose tissues.5 Dermolipomas 
are yellowish or the colour of normal conjunctiva.8 They 
are usually well circumscribed and are rarely a functional 
or cosmetic problem.5 If removal is necessary a limited 
dissection should be performed to avoid symblepharon and 
scarring of the lateral rectus which can result in restrictive 
strabismus.5, 6

Strabismus is a common finding with Goldenhar syndrome,3, 

5, 11, 15  indicating a likely association in Miss K’s case between 
the presentation of an essential infantile esotropia and 
Goldenhar syndrome. 

Duane’s retraction syndrome is also commonly reported in 

the literature in relation to Goldenhar syndrome.8,15,16 Duane’s 
retraction syndrome is thought to be due to branches of the 
oculomotor nerve innervating the lateral rectus muscle taking 
the place of absent or deficient abducent nerve fibres.17 

The extraocular muscles innervated by the oculomotor 
nerve develop from the premandibular condensations, 
whereas the lateral rectus muscle and superior oblique 
muscles differentiate from the maxillomandibular 
mesoderm.18 The extraocular muscles become separate 
masses of mesoderm at four weeks.19 At around one month 
the extraocular muscles are innervated by the cranial motor 
nerves.5 Goldenhar syndrome manifests at a similar time 
in embryological development of approximately 30 to 45 
days,6,14 which provides further basis for a link between 
Duane’s syndrome and Goldenhar syndrome. Santamaria16 
described an atypical vertical retraction syndrome in a 
child with Goldenhar syndrome, presenting a further ocular 
muscle innervation variant of Goldenhar syndrome.

To the best of the authors’ knowledge, Brown’s syndrome 
has not been reported previously in a case of Goldenhar 
syndrome. Brown’s syndrome presents as an absence of 
elevation in adduction, with mechanical restriction on 
attempts to elevate the eye in adduction with forced duction 
testing.20 While there are many possible aetiologies of 
Brown’s syndrome, the exact aetiology in Miss K’s case is 
unknown. Her Brown’s syndrome was first noted at three 
years of age and is likely to have been congenital or may 
have developed in infancy. It is believed that the majority 
of cases of Brown’s syndrome actually develop in infancy 
and that very few are congenital.17 There was no evidence 
of acquired trauma, juvenile rheumatoid arthritis, chronic 
sinusitis, systemic lupus erythematosus,5 or other aetiology 
supporting the diagnosis of an acquired Brown’s syndrome. 

One possible theory for the aetiology of a congenital 
Brown’s syndrome in Miss K’s case is the persistence 
of the embryonic trabecular connections between the 
superior oblique tendon and trochlea, thereby causing a 
restriction of movement.21-23 The trochlea and superior 
oblique tendon are derived from mesenchymal tissue and 
are indistinguishable up to six weeks gestation (22mm 
embryo). At 26mm (seven to eight weeks) differential 
degeneration occurs between the trochlea and the tendon, 
being discernible as separate structures connected by thick 
trabeculae at 78mm (approximately 12 weeks). By 26 weeks, 
these septae generally degenerate, with only fine remnants 
remaining.21,22 This initial development of the tendon and 
trochlea occurs at the same time as the structures involved 
in Goldenhar syndrome. 

A second possible aetiology is paradoxical innervation of the 
superior oblique similar to Duane’s syndrome. Paradoxical 
innervation has been described with the co-contraction 
of the superior and inferior obliques on attempted 
elevation in adduction.23-26 Instead of the superior oblique 
muscle relaxing in elevation in adduction, there is 
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maximum innervation, restricting the globe from moving 
upwards.25, 26 On depression in adduction the innervation to 
the superior oblique is weaker, but still sufficient to move 
the eye in this direction.25,26 There have been three cases 
reported electromyographically showing this simultaneous 
paradoxical innervation,24-26 but this has not been confirmed 
by others.23 However, in cases of paradoxical innervation 
one would expect a negative result on forced duction testing 
under anaesthesia, with von Noorden stating that this is 
never the case.20 As forced duction and electromyography 
testing were not conducted in Miss K’s case, this aetiological 
hypothesis can not be confirmed. The oculomotor nerve 
innervates the inferior oblique muscle at 31 days, and the 
superior oblique is innervated by the trochlear nerve at 
33 days.19 The manifestation of Goldenhar syndrome is at 
a similar time period to the innervation of the extraocular 
muscles, providing a further possible basis for a relationship 
between the two syndromes. 

conclusion

While Miss K presented with a variety of ocular findings, 
only the epibulbar dermoid and infantile esotropia were 
common findings in Goldenhar syndrome. The presentation 
of Brown’s syndrome has not been reported previously 
with Goldenhar syndrome. While we can not be certain 
Miss K’s Brown’s syndrome was congenital and therefore 
a true finding in Goldenhar syndrome, there are several 
possible causes of Brown’s syndrome that could relate to 
the manifestation of Goldenhar syndrome, suggesting a 
common teratogenic effect.
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Double	Elevator	Palsy	with	Congenital	Esotropia:	
A	Case	Study

Marika	Hensman, BOrth&OphthSc

Department of Clinical Vision Sciences, La Trobe University, Melbourne, Australia 

aBstract

This case study follows Master JT, a young boy who has 
congenital esotropia in addition to a right double elevator 
palsy. Ocular assessment of the patient is outlined as well 
as management and surgical treatment. The characteristics 
of congenital esotropia and double elevator palsy are 

discussed in context with the child’s presentation. The 
importance of performing a forced duction test to determine 
the classification of double elevator palsy and options or 
surgery is stressed. Rationale over surgical choices and 
likely prognosis are included.

Keywords: double elevator palsy, congenital esotropia, 
surgery, forced duction test, amblyopia

introDuction

Double elevator palsy (monocular elevation 
deficiency) has become a term used for any 
strabismus whereby there is reduced elevation in 
all horizontal orientations of the eye, not simply 

the paresis of the ipsilateral inferior oblique and superior 
rectus as it may imply1,2. The incidence is unknown but it 
appears more prevalent in patients with congenital ptosis or 
pseudoptosis and Marcus Gunn Jaw-Winking syndrome2. It 
is also not uncommon for a double elevator palsy to present 
in conjunction with a horizontal strabismus3. This case 
follows Master J.T. who initially presented with congenital 
esotropia and further testing revealed the patient also had 
congenital double elevator palsy.

casE rEport

Master J.T. presented to the New York Eye and Ear Infirmary 
at age 19 months for consideration of strabismus surgery 
following previous non-surgical management elsewhere. 
His mother first noticed a left esotropia when J.T. was aged 
3 months and had been applying alternate patching. J.T. was 
carried to full term and weighed a healthy 3260 grams at 
birth. J.T. had no medical condition or allergies and was not 
on any medication. There is no family history of strabismus 
or any other ocular condition. 

On examination, cycloplegic retinoscopy revealed a small 
amount of anisometropia R. +1.00 DS, L. -0.50 / -0.25 x 5°. On 

cover testing there was an alternating fixation with a slight 
preference for the left eye, indicating no or insignificant 
amblyopia. At near J.T. measured 25-30∆ esotropia and 10∆  
R hypotropia fixing left/and a L hypertropia 10-15∆  fixing 
right. J.T. adopted a chin up posture when fixating with his 
right eye, otherwise the head posture was a 15∆ right head 
tilt and right head turn. The chin-up posture put J.T. into 
down-gaze, whilst the head tilt and turn to the side of the 
vertically deviated eye displaced images down and to the 
side of the unaffected eye, which allowed him to maximise 
his field of binocular single vision when he was fixing with 
either eye4. On ocular movements there was a significant 
limitation of all forms of elevation of the right eye by -3 
(past the midline) and his left inferior oblique showed +3 
over-action. Horizontal movements were full and no signs 
of a ptosis were present. Alternate patching for 4 hours a 
day was prescribed to reduce the risk of developing post 
operative amblyopia and maintain equal vision owing to 
there being a constant strabismus present.

All of the results regarding the strabismus, ocular motility 
and head posture remained stable at 21 months so J.T. 
was scheduled for strabismus surgery to correct the 
horizontal and vertical deviations caused by the esotropia 
and double elevator palsy respectively. The result of a 
forced duction test of the right eye was negative indicating 
free passive movement of the globe and no mechanical 
restriction. Left inferior oblique anteriorization was 
performed to decrease the hyper element, as well as a 
bilateral medial recti recession (R. 4mm, L. 3.5mm) to 
correct the esotropia.

Post operatively JT achieved a 2∆ esotropia with 2∆ R 
hypotropia with a strong fixation preference for the left eye. 
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Elevation was not significantly improved as expected but 
the vertical deviation in primary position was decreased 
when fixing with his right eye. J.T. was then prescribed 
maintenance occlusion of one hour daily of the left eye.

Discussion

Congenital esotropia presents within the first six months of 
life in the form of concomitant deviations of 30∆ or larger 
and there is generally a family history of strabismus1,3,4. 
This case showed no family history of strabismus but 
measurements of J.T.’s angle and age of onset are consistent 
with this classification. J.T.’s fixation alternated freely 
the majority of time allowing equal vision and alternate 
suppression making significant amblyopia unlikely4. The 
alternate patching aids in maintaining this balance, and 
by avoiding amblyopia the likelihood of maintaining stable 
alignment of the eyes post- operatively was improved1. 
J.T.’s left inferior oblique over-action is a common finding 
in congenital esotropia but may be influenced by his 
apparent double elevator palsy5. This could be due to the 
under-action of the left inferior oblique’s contralateral 
synergist (right superior rectus) which requires increased 
innervations, leading to development of a consequent 
muscle sequelae according to Hering’s law of equal 
innervations.

J.T.’s ocular movements were consistent with congenital 
double elevator palsy. There was very little movement past 
the midline during all attempts of elevation of his right 
eye which is the major characteristic. Additional features 
of double elevator palsy include a hypotropia in primary 
position increasing on up-gaze, ptosis or pseudoptosis and 
a chin up head posture with fusion in down-gaze or an 
extra deep lower lid fold1,3,6. Commonly when fixing with 
the unaffected eye the affected eye appears hypotropic and 
then conversely when fixing with the affected eye there 
is a large hypertropia of the unaffected eye2.  J.T. is an 
excellent example of these findings and showed all signs 
with exception to ptosis. 

Metz believed true paralysis of the elevator muscles was 
only involved in a quarter of cases7. Double elevator palsy 
is divided into three types. Type 1 is elevator paresis of 
both the superior rectus and inferior oblique of the deviated 
eye or the superior rectus alone. Type 2 is mechanical 
restriction of the inferior rectus and Type 3 is a combination 
of 1 and 2 due to a long standing paresis and consequent 
contracture of the inferior rectus1,2,5. These categories can 
be distinguished by saccadic velocity, a forced duction 
test, presence of Bell’s phenomenon and forced generation 
testing (FGT), which then allow for appropriate intervention 
to follow4,8. 

The need for treatment is dependent on the result of 
the “forced duction test”, head posture and size of 

the vertical deviation is in primary position1. In cases 
of mechanical restriction (positive forced duction test) 
inferior rectus recession is recommended, and those with 
paresis (negative forced duction test) commonly undergo 
a Knapp surgical procedure whereby the horizontal 
recti are transposed towards the superior rectus of the 
affected eye3. Knapp’s procedure can produce successful 
outcomes even when performed in conjunction with 
horizontal squint surgery9. J.T.’s forced duction test 
showed no mechanical restriction indicating pure paretic 
double elevator palsy most plausibly due to lesions in 
the oculomotor fascicle affecting the superior rectus and 
inferior oblique6. Therefore inferior rectus recession was 
not required and the surgeons chose not to perform a 
Knapp procedure. 

The procedure of bimedial rectus recession used in J.T.’s 
case is most commonly practiced for congenital esotropia 
25-45∆ and was undertaken between age 6 months and 
2 years which can be considered optimal4. Simultaneous 
surgery to weaken the overacting inferior oblique is 
favourable and is expected to improve the hypertropic 
element of J.T.’s deviation so both eyes appear more 
balanced (especially during up-gaze) and later possible 
presentation of dissociated vertical divergence would be 
minimal1,4,10. Benefits of undergoing surgery now include 
greater potential for binocular single vision, improved 
interaction with his parents and a reduced mechanical 
component4,5.

J.T.’s post operative outcome was favourable, but the 
strong fixation preference for the left eye puts him at high 
risk of developing strabismic amblyopia4. Therefore regular 
follow up will be required to prevent any post operative 
amblyopia development, monitor the ocular position and 
test for binocular functions. Cycloplegic refractions should 
be regularly performed as a recurrence of esotropia 
may result from an accommodative component4. Further 
surgeries may then become necessary1.

conclusion

It is not uncommon for congenital esotropia to co-
existent with double elevator palsy. Clinical investigation 
should include a thorough patient history, observation 
of head posture, cover test and ocular motility exam to 
confirm the expected diagnoses. A forced duction test is 
then essential for the further classification of the type of 
double elevator palsy as it detects whether mechanical 
restrictions are involved or if there is purely muscle 
weakness. This is necessary for choosing the appropriate 
surgical intervention to treat the vertical component of the 
strabismus when it is problematic. Surgery was performed 
in the optimal timeframe and provided good outcomes in 
J.T.’s case.
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Corneal 
Clouding1

it could be
Mucopolysaccharidosis I 
(MPS I)
Corneal clouding develops in virtually all patients with
MPS I and can lead to significant visual disability.
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Corneal 
Opacities2

it could be Fabry disease

Distinctive corneal opacity (corneal verticillata or 
vortex keratopathy) in Fabry disease. Note the 
whorl-like corneal rays emenating from a single 
vertex like the spokes of a wheel.
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