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Opinions on Amblyopia
Treatment in Microtropia -
A Questionnaire Study of
Orthoptists in Scandinavia
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*Author affiliations can be found in the back matter of this article

ABSTRACT

Background: Microtropia is a small angle strabismus of less than or equal to ten prism
diopters. It often co-exists with anisometropia, and patients may require amblyopia
treatment. Diplopia following amblyopia treatment is considered rare, but older
literature can advise caution when treating amblyopia in microtropia. This study aimed
to explore orthoptists’ opinions on amblyopia treatment in microtropia.

Methods: Orthoptists working in Scandinavia were invited to complete an online
questionnaire regarding their views on amblyopia treatment. They were presented
with three different clinical scenarios: 1) patient with anisometropia; 2) patient with
anisometropia and microtropia with identity; and 3) patient with anisometropia and
microtropia without identity.

Results: The questionnaire received responses from 30 orthoptists, which were
analysed. The results showed a significantly higher concern for diplopia in patients with
microtropia undergoing amblyopia treatment thanin patients with anisometropia. They
responded that to prevent diplopig, it is more important to stop amblyopia treatment
before equal visual acuity (VA) is reached in microtropia compared to anisometropia.
Thus, amblyopia treatment was stopped more often in microtropia, even if VA was
improving and diplopia was absent. Equal VA was perceived to be more difficult to
achieve in microtropia, both with and without identity, compared to anisometropia.
Conclusion: Despite more recent evidence that diplopia following amblyopia treatment
is extremely rare, orthoptists working in Scandinavia reported more concerns about
diplopia when treating amblyopia in microtropia than in anisometropia. Stopping
amblyopia treatment in microtropia before equal VA was achieved was considered
somewhat important to prevent diplopia. Orthoptists also reported that equal VA
was difficult to achieve in patients with microtropia, both with and without identity.
Further research would help improve the evidence and inform clinical decisions about
microtropia and amblyopia treatment in microtropia.
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BACKGROUND

Microtropia is a manifest strabismus of less than five
degrees (Lang, 1974) or less than or equal to 10 prism
dioptres (AnsonsandDavis, 2014) withsensory adaptation
to allow subnormal stereopsis. Features include reduced
visual acuity (VA) in the deviating eye (Parks, 1969),
foveal suppression of the deviating eye under binocular
viewing and parafoveal fixation in the deviating eye on
monocular viewing (Ansons and Davis, 2014). It has been
associated with anisometropia (Lang, 1974; Parks, 1969)
and heredity (Lang, 1983). Microtropia is subdivided into
with and without identity. Microtropia with identity has
no manifest deviation on the cover/uncover test (Ansons
and Davis, 2014). Microtropia without identity has a small
manifest deviation on the cover/uncover test due to a
difference between the objective and subjective angle
of deviation (Rowe, 2012). Monofixation syndrome (MFS)
includes all patients with a foveal suppression scotoma
of the non-fixating eye under binocular viewing with
some fusion and stereopsis. Other MFS features variably
present are history of strabismus, a unilateral macular
lesion and a larger deviation on the alternate cover test
than cover/uncover (Parks, 1969). MFS therefore includes
both microtropia with and without identity.

Older literature suggested microtropia was a static
condition with little possibility of changing the abnormal
correspondence to normal correspondence with bifoveal
fixation (Jampolsky, 1951; Parks, 1969; Lang, 1974).
Treatment targeted at achieving normal correspondence
was reported to be futile, with a risk of diplopia (Bagolini
and Campos, 1983). However, recovery of microtropia to
normal correspondence with bifoveal binocular single
vision (BSV) following amblyopia treatment has been
shown to be possible (von Noorden, 1996; Houston et
al., 1998). Despite this, normal bifoveal BSV following
amblyopia therapy is not a common outcome, even
when final VA is good (Tomac, Ener and Sanac, 2002;
Matsuo et al., 2003).

Diplopia has been reported in some patients with
microtropia following amblyopia treatment (Lang, 1974;
Evardhard-Halm and de Buy Wenniger-Prick, 1989),
but it is considered rare (PEDIG, 2005; Newsham and
O’Connor, 2016). There is little evidence supporting a
higher risk of diplopia in microtropia or in older patients
with amblyopia. Evidence advising caution in treating
amblyopia in microtropia mostly relates to avoiding
sensory treatment such as pleoptics (Campos, 1995),
avoiding synoptophore training (Lang, 1974), attempting
to restore bifoveal BSV and caution that patching may
eliminate a central scotoma (Von Noorden, 1996).

Variable VA outcomes following amblyopia treatment
in microtropia have been reported, from no improvement
or slight improvement (Evardhard-Halm and de Buy
Wenniger-Prick, 1989) to good VA outcomes (Houston et
al., 1998) and equal VA with bifoveal fixation (Houston

et al, 1998). Evardhard-Halm and de Buy Wenniger-
Prick (1989) suggested that in microtropia, older age at
amblyopia treatment was related to poorer VA outcomes,
yet others have shown good VA improvements in older
patients with microtropia (Migliorini, 2019).

Despite evidence that good VA can be achieved when
treating amblyopia in microtropia and the risk of diplopia
being extremely rare, there is a clinical impression that
amblyopia treatment may be stopped sooner in patients
with microtropia, and there is a concern about the risk
of diplopia. This research study aimed to explore the
opinions and clinical practice of orthoptists working in
Scandinavia and, in particular, if amblyopia treatment
differed when microtropia was present.

METHODS

Ethical approval was granted from the University of
Sheffield (044106) as the study was undertaken as part
of a master’s program. A questionnaire was distributed
to members of the Scandinavian Orthoptic Association
(SOA), representing Norway, Sweden, Denmark and
Finland (Supplementary file 1). There were approximately
170 members at the time of the survey. The questionnaire
(Google Form) included study information, consent
gathering and 27 questions about amblyopia treatment.
Clinical scenarios of microtropia, with and without identity,
and anisometropia without microtropia were used in both
older and younger patients. Anisometropia was used as
the ‘control’ condition, to which the responses to questions
on microtropia could be compared. The questionnaire was
developed by the authors, as no suitable questionnaire
existed at the time (to our knowledge). Responses were
anonymous and included Likert scale (1-7) and multiple-
choice answers. Text boxes were available for additional
comments. Responses to the question asking for ‘country
of clinical practice’ included a ‘prefer not to say’ option,
due to the small numbers of orthoptists working in
some countries. This allowed all responses to remain
anonymous. A sample size calculation (Gpower) for a
within-factors repeated measures ANOVA showed that a
minimum of 12 responses were required to reach a power
of 95% (medium effect size 0.5). More responses would
add further information and strength to the results.

The questionnaire was available for 8 weeks. One
reminder e-mail was sent out. Anonymous responses
were collated in a spreadsheet and analysed using SPSS
(version 26). A repeated measures ANOVA was performed
using the Likert responses as the dependent variables for
anisometropia, microtropia with identity and microtropia
without identity. To explore the difference between the
factors and control the familywise error rate, a post hoc
pairwise comparison with Bonferroni adjustment was
performed. Where the distribution was considered not
normal, additional non-parametric analysis was conducted.
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RESULTS

Thirty-one responses to the questionnaire were received
with no missing data. Responses from one participant
were removed as they were considered anomalous. It
was possible they had not understood the questionnaire
or the scale direction. The results of the remaining
respondents are presented (n = 30). Respondents were
from Norway (n = 12), Sweden (n = 7), Denmark (n = &)
and seven chose ‘not to say’ their country of practice. The
amount of orthoptic experience of the respondents was
mean 19.5 years (range 3-40 years).

DIAGNOSING MICROTROPIA

Most orthoptists used multiple clinical tests to diagnose
microtropia, including the cover test (n = 30), stereotests
(n=28), VA (n = 24), sensory fusion tests (n = 21), 4 prism

dioptre (PD) prism reflex test (n = 24), measurement
of refractive error (n = 19), fixation assessment using a
visuoscope (n = 14) and assessment of motor fusion (n=7).

CONCERN ABOUT DIPLOPIA

Orthoptists were somewhat concerned about diplopia
when treating amblyopia in younger (<8 years) (Figure
1) and older (>8 years) patients (Figure 2). A 3-factor
repeated measures ANOVA showed a significant main
effect of condition (p < 0.001). Orthoptists had greater
concern about diplopia in microtropia with identity (m
= 4.208) and microtropia without identity (m = 3.817)
than anisometropia (m = 6.125). Post-hoc comparisons
(with  Bonferroni adjustment) showed significantly
greater concern about diplopia in microtropia without
identity compared to with identity (p < 0.027) and to
anisometropia (p < 0.001), and in microtropia with

very concerned 7= not concerned at all
W

1

1
patching

Means of how concerned orthoptists are for diplopia in patients younger than age 8

atropine

Error bars: +- 2 SE

condition

[H anisometropia
M microtropia with idantity
[ microtropia without identity

2

Figure 1 Orthoptists’ concern about diplopia during amblyopia treatment in patients younger than age 8.

very concerned 7= notconcerned at all
=

1

1

patching

Means of how concerned orthoptists are for diplopia in patients older than age 8

Errar bars: +- 2 SE

condition

H anisometropia
M microtrapia with identity
B microtropia without identity

2

atropine

Figure 2 Orthoptists’ concern about diplopia during amblyopia treatment in patients older than age 8.
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identity compared to anisometropia (p < 0.001). Overall,
there was a significant main effect of age (p < 0.001)
with greater concern about diplopia when treating
amblyopia in older patients (m = 4.306) than younger
patients (m =5.128). Overall, concern about diplopia was
not significantly different when patching (m = 4.561)
compared to atropine (m = 4.872) (p > 0.05).

However, there was a significant two-way interaction
(age x treatment, p < 0.004) showing greater concern
about diplopia in older patients when patching (m = 4.0)
compared to using atropine (m = 4.61). When treating
amblyopia in microtropia, there was significantly greater
concern for diplopia when patching compared to atropine
(two-way interaction, condition x treatment, p < 0.006).
There were no significant interactions between condition
x age (p > 0.05), and condition x age x treatment (p >
0.05).

ATROPINE VS PATCHING

Orthoptists reported that there was no significant
difference in risk of diplopia between atropine and
patching (p > 0.05). However, comments highlighted a
preference for patching (n = 3), a lack of experience using
atropine (n = 6) and a view that atropine was not suitable
in microtropia due to VA being too poor (n =1).

PREVENTING DIPLOPIA

In microtropia, to prevent diplopia, orthoptists reported
it was most important to ask the parents to monitor
diplopia at home, followed by monitoring sensory fusion,
monitoring the angle of deviation and to stop occlusion
before the patient reaches equal VA (Table 1). For these
four methods considered most important to ‘prevent
diplopia’, it was significantly more important to do this in
microtropia with and without identity than anisometropia
(p < 0.05). The difference between microtropia with and
without identity was not significant (p > 0.05) (one-factor
ANOVA with Bonferroni correction for six comparisons).
Giving orthoptic exercises and monitoring the prism fusion
range were reported to be the least important to prevent
diplopia. Three orthoptists also commented in free text
that their decision depended on the patient’s binocularity.

INFORMING PARENTS ABOUT THE RISK OF
DIPLOPIA

Orthoptists were significantly more likely to inform
patients or parents about the risk of diplopia (1 = never-7
= always) in microtropia with identity (m = 5.0) and
microtropia without identity (m = 5.1) than anisometropia
(m = 3.0) (p < 0.001). Older patients (m = 5.1) were
significantly more likely to be informed about the risk of
diplopia than younger patients (m = 3.7) (p < 0.001).

ACTION TO TAKE IF SUSPECTING DIPLOPIA
Orthoptists reported they would take several different
actions if diplopia was suspected in a patient. There

Asking the parents to monitor whether diplopia is Mean
reported at home

Anisometropia 3.1
Anisometropia with microtropia with identity 2.3
Anisometropia with microtropia without identity 2.1
Monitor sensory fusion and/or stereopsis (Worth Mean

lights, TNO etc)

Anisometropia 3.2
Anisometropia with microtropia with identity 2.6
Anisometropia with microtropia without identity 2.5
Monitor the angle of deviation Mean
Anisometropia 4.7
Anisometropia with microtropia with identity 33
Anisometropia with microtropia without identity 2.9
Stop occlusion or atropine treatment before they Mean

reach equal visual acuity

Anisometropia 6
Anisometropia with microtropia with identity 3.4
Anisometropia with microtropia without identity 33
Monitor convergent and divergent fusion range Mean

(using a prism bar)

Anisometropia 4.8
Anisometropia with microtropia with identity 4.1
Anisometropia with microtropia without identity b4
Give orthoptic exercises Mean
Anisometropia 6
Anisometropia with microtropia with identity 6.2
Anisometropia with microtropia without identity 6.1

Table 1 Results showing how important orthoptists considered
different measures to prevent diplopia. 1 = very important 7 =
not important at all.

were slight but not significantly different actions in the
different conditions. Actions included stopping amblyopia
treatment (n = 21-22), seeing patients more frequently
(n = 21-23), asking the parent to monitor diplopia at
home (n = 16-17), reducing amblyopia treatment (n =
11-13), swapping from patching to atropine (n = 1-2),
or swapping from atropine to patching (n = 1). None
reported they would continue treatment unchanged.
Some orthoptists also gave additional comments
explaining they also would monitor suppression depth
(n = 1), perform new cycloplegic refraction (n = 1), and
prescribe reverse occlusion (n =1).

WHEN TO STOP AMBLYOPIA TREATMENT

Most orthoptists reported they would monitor a patient
undergoing amblyopia treatment every 10-12 weeks
in anisometropia and every 7-9 or 10-12 weeks in
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microtropia (with and without identity) for both younger
and older patients. If they suspected diplopia in a patient
undergoing amblyopia treatment, most orthoptists
would stop or reduce treatment, ask parents to monitor
at home and see the patient more frequently. The
presence of microtropia did not make any difference to
these actions. However, results showed that orthoptists
sometimes stopped treatment even if the patient had
not complained about diplopia and VA was still improving
(1 =never-7 =always) (Figure 3). There was no significant
difference in the responses for younger and older patients
(p > 0.05). In both age groups, orthoptists reported
they would stop treatment in microtropia with identity
(younger m = 2.9, older m = 3.4) and microtropia without
identity (younger m = 3.1, older m = 3.36) significantly
more often than in anisometropia (younger m = 1.3,
older m=1.7) (p <0.001).

VA OUTCOMES

Figure 4 shows how much the respondents agreed that
equal VA was difficult to achieve in the three different
conditions (1 = strongly agree-7 = strongly disagree).
Orthoptists reported that equal VA was significantly more
difficult to achieve in microtropia with identity (m = 2.6)
and microtropia without identity (m = 2.4) compared
to anisometropia (m = 5.4) (p < 0.001). There was no
significant difference in their opinions on how difficult it
was to achieve equal VA in microtropia with and without
identity (p > 0.05).

Most orthoptists (n = 22) expected equal VA in
anisometropia at the end of amblyopia treatment, or 1-2
lines worse than the fellow eye (n = 6). In microtropia
with and without identity, most (n = 22) reported VA of
1-2 lines worse than the fellow eye or 3-4 lines (n = 6) to
be a good final outcome.

T= Always

1= Never

Younger than age &

Means of how often orthoptists stop or reduce treatment

Older than age 8

Error bars: 95% CI

condition

[ Anisometropia
W2 Microtropia with identity
M 3 Microtropia without identity

Figure 3 Mean results of how often orthoptists would stop or reduce amblyopia treatment in a patient who had not complained

about diplopia and VA was still improving.

Means

strongly agree 7=strongly disagree

1=

Anisometropia Microtropia with identity Microtropia without identity

condition

Error bars: 95% CI

Figure 4 How much orthoptists agreed equal VA was difficult to achieve in patients with amblyopia.
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DISCUSSION

A questionnaire was sent to orthoptists working in
Scandinavia to explore their opinions of amblyopia
treatment in microtropia. Responses to questions about
amblyopia treatment in microtropia, both with and
without identity, were compared to amblyopia treatment
in anisometropia only to try and understand the influence
of microtropia on clinical decision-making. Orthoptists
reported when treating amblyopia, the presence of
microtropia raised more concern about diplopia and led
to being more likely to stop amblyopia treatment, even if
VA was improving and there was no diplopia. Equal VA was
considered more difficult to achieve in microtropia, and
orthoptists reported it was acceptable to have residual
amblyopia in microtropia compared to anisometropia.

CONCERN ABOUT DIPLOPIA

The reported concerns about diplopia when treating
amblyopia in microtropia contrasts with the more
recent evidence that diplopia is extremely rare in these
circumstances. A questionnaire study estimated there
were 24 cases of intractable diplopia following amblyopia
treatment over a five-year period in the UK (Newsham
and O’Connor, 2016). A later one-year prospective UK
observationalstudy reported no cases of intractable diplopia
following amblyopia treatment (Newsham, O’Connor and
Harrad, 2018). PEDIG (2005) reported only four cases of
transient diplopia in 507 patients undergoing two to six
hours of patching for amblyopia. The two studies reporting
diplopia following amblyopia treatment did not comment
on whether microtropia was present or not (Newsham and
O’Connor, 2016; PEDIG, 2005). Recent studies of amblyopia
treatment in microtropia have not reported any incidences
of diplopia (Migliorini et al., 2019; Lysons and Tapley, 2018).
Diplopia following amblyopia treatment appears to be
more frequently reported in older orthoptic literature (Lang,
1974) and specifically in older children with abnormal
correspondence (Campos, 1995; von Noorden, 1996: 344).
Older literature reported that bifoveal fixation could not
be achieved (Bagolini and Campos, 1983) and cautioned
against ‘too much’ amblyopia treatment (von Noorden,
1996, p. 344). However, there is little evidence reported
specifically in microtropia.

Orthoptists in this study often informed families of the
risk of diplopia when treating amblyopia and more often
to those with microtropia than anisometropia. Families
of older patients were informed significantly more
often than younger. Whilst information about diplopia
allows the orthoptist to intervene in order to alleviate
the symptoms (Hoole and Barrow, 2017), diplopia after
amblyopia treatment has not been reported more
frequently in older patients (PEDIG, 2005). Orthoptists
were also more likely to stop amblyopia treatment in
the presence of a microtropia, even if there was no sign
of diplopia and VA was improving, regardless of patient
age. The questionnaire did not explore reasons for

greater concern about diplopia in microtropia compared
to anisometropia, but three orthoptists commented that
the risk of diplopia depended on the patient’s BSV. Due
to the study design, more detailed information about
BSV and microtropia type could not be explored further;
however, it is acknowledged that diplopia is a known risk
in anisometropia due to aniseikonia and poorer fusion
abilities (South et al., 2019). It has also been suggested
that greater amounts of anisometropia are more likely
to have a co-existing microtropia with identity (Weakley,
2001), and microtropia without identity may be regarded
as less stable due to fixation in the amblyopic eye (Tomac,
Sener and Sanac, 2002) or reduced fusion (Tychsen, 2005).

PREVENTING DIPLOPIA

To prevent diplopia when treating amblyopia in microtropia,
orthoptists reported it was important to monitor diplopia
at home, sensory fusion and the angle of deviation, as
well as stop occlusion before equal VA was reached.
Fusion loss or increase in the angle of deviation have been
reported as signs of decompensation in MFS and may
cause diplopia (Ing et al., 2014). Other reported risk factors
of decompensation in MFS include undercorrection of
hypermetropia (Lang, 1974), a vertical deviation and poor
horizontal fusional amplitudes (Siatkowsky, 2011). Before
answering the questions, the respondents were informed
that they should consider the patient to be wearing
glasses (full correction) following a recent refraction
under cycloplegia; therefore, it is not possible to discuss
their opinions of undercorrection of hypermetropia on
diplopia. Siatkowsky (2011) did not find that a presence
of amblyopia, history of patching, or former orthoptic
exercises were found more frequently in patients who had
decompensated MFS. Hunt and Keech (2005) suggested
that in decompensated MFS, a history of amblyopia would
make a new adaptation to suppression easier, but residual
amblyopia was not necessary for suppression. Therefore,
limiting amblyopia treatment in patients with MFS was not
recommended (Siatkowski, 2011; Hunt and Keech, 2005).

The orthoptists in this study did not consider
monitoring fusion range and giving orthoptic exercises
important to prevent diplopia. In contrast, Siatkowsky
(2011) reported that fusional amplitudes in MFS often
diminish with time and suggested measuring fusional
amplitudes and giving orthoptic exercises to patients
with reduced fusional amplitudes.

Four orthoptists commented that it was important
to monitor depth of suppression with a filter bar even
though the patients had microtropia (and therefore
BSV). Microtropia was defined in the introduction of
the questionnaire, but it may have been unclear to
some respondents that these patients had BSV and
demonstrated fusion (and not suppression). A similar
finding was observed when UK orthoptists were asked
about assessing the density of suppression, as 18%
reported they would measure this in patients with fusion
(Newsham and O’Connor, 2016).
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Not all patients with microtropia may be correctly
diagnosed and differentiated from pure anisometropia.
A visuoscope is needed to assess monocular fixation
and can therefore diagnose a microtropia with identity
(Garretty, 2021). A 4 PD prism reflex test can only
confirm a foveal suppression scotoma, which could
be due to reduced vision or reduced stereopsis caused
by anisometropia (Rutstein, 2018). More orthoptists
used the 4 PD prism reflex test than the visuoscope to
diagnose microtropia, which also could be a factor when
making decisions for treatment.

PATCHING VS ATROPINE

Orthoptists did not report that patching or atropine gave
greater concern about the risk of diplopia in younger
patients. However, in patients older than age eight,
greater concern about diplopia was reported in patients
with microtropia when patching. This was an unexpected
result, as several orthoptists commented they preferred
patching over atropine. It is possible that more orthoptists
responded ‘neutral’ because of a lack of experience with
atropine, while they responded slightly concerned when
using patching, giving the mean a higher score towards
being more concerned when patching. It could also mean
that they were truly less concerned when using atropine
because of the preservation of sensory fusion compared
to a complete occlusion with a patch. This result is not
in agreement with UK orthoptists, who reported being
restrictive in using atropine for older children in cases of
systemic side effects or diplopia (Newsham and Connor,
2016). However, it is acknowledged that UK practice
may have changed with more recent experiences with
atropine and patching.

VA OUTCOMES

Orthoptists in this study reported equal VA was
significantly more difficult to achieve in microtropia with
and without identity compared to pure anisometropia.
Cotter et al. (2006) reported that amblyopia resolved
with glasses alone in one third of anisometropia cases.
However, they did not exclude microtropia with identity
from the patient group, so it is not clear whether patients
with microtropia achieved equal VA as often as those
with bifoveal BSV or if they belonged to the 2/3 who
needed patching in addition to glasses. In microtropia,
orthoptists in this study expected no better than a one-
to two-line difference between eyes after treatment.
This is consistent with the findings of Migliorini (2019)
and Lysons and Tapley (2018). Lysons and Tapley (2018)
reported equal VA in pure anisometropia after treatment
but a small interocular difference in VA in microtropia.
Migliorini (2019) reported VA did not improve beyond an
average of 0.1 LogMAR in the microtropic eye. In contrast
to these findings, Houston et al. (1998) reported that 13
of 30 patients with microtropia achieved an equal VA of
-0.1 LogMAR and that 9 of 30 patients no longer had
microtropia.

In general, orthoptists did not stop or reduce
amblyopia treatment more often in patients older than
age 8 compared to younger, consistent with findings that
amblyopia treatment is effective also in older children with
both strabismic and anisometropic amblyopia (PEDIG,
2005) and in patients with microtropia (Migliorini, 2019).

It is worth noting that microtropic patients who
received less patching (1-4 hours daily) reported poorer
VA outcomes (Everhard-Halm and Wenniger-Prick, 1989)
than those who received more patching (up to 8 hours
daily) (Houston et al., 1998; Migliorini et al., 2019). This
contrasts with the results from PEDIG (2005) reporting
the same improvement in VA with 2 hours of patching,
compared to 6 hours, in moderate amblyopia. However,
more than 6 hours of patching was not specifically studied.
A recent study by Proudlock et al. (2024) reported better
VA outcomes with anintensive patching regime, 10 hours
daily, 6 days a week, after only a short period of glasses
use, compared to those who did not start patching until
18 weeks after glasses alone. However, few studies have
specifically reported amblyopia treatment outcomes in
microtropia, and this remains an area for further study.

DIFFERENCES IN ORTHOPTISTS WORKING IN
DIFFERENT COUNTRIES

Scandinavian orthoptists have commonly either trained
in Sweden or other European countries such as Germany,
Switzerland, Portugal, Italy or the UK. Recently, a European
Diploma for Orthoptists (EDORTH) was developed as there
are differences in the various European training programs
for orthoptists. However, analysis of the results from this
survey by country of training was beyond the scope of
this questionnaire. The amount of orthoptic experience of
the respondents was mean 19.5 years. The new training
program that was mapped on EDORTH commenced in
2021, meaning that the orthoptists who graduated from
this course would not have been a part of the survey. It
is therefore not possible to know if recently educated
orthoptists would recommend different amblyopia
treatment in microtropia than colleagues educated
many years ago. The small sample size also prohibited
comparison of results by age of respondent in this study.

LIMITATIONS OF THE STUDY AND IDEAS FOR
FUTURE RESEARCH

A questionnaire can limit the ability to explore the
respondent’s understanding of the questions and their
opinions in more detail. Although additional comment
boxes with free text were included, some of the questions
may have been difficult to answer without additional
information or clinical context. Expectation bias could
occur; for example, respondents may have had an
expectation that microtropia without identity should raise
more concern as this condition was listed last. The response
rate was only 17% of allmembers of the SOA (n=170), and
therefore responses may not have been representative
of all Scandinavian orthoptists. This questionnaire was
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anonymous, which allowed respondents to be completely
honest. However, to gain more specific information about
clinical decision-making in microtropia, future research
could include interviews or focus groups to qualitatively
explore the influence of different clinical factors in decision-
making. The impact of newer education programs for
orthoptists, such as EDORTH, on clinical decision-making
could also be investigated.

A prospective study of amblyopia treatment
specifically in microtropia may also provide information
about VA outcomes, fixation pattern, diplopia and BSV
during treatment and could potentially investigate
decompensation.

CONCLUSION

In this study, during amblyopia treatment, orthoptists
working in  Scandinavia considered patients with
microtropia to be more at risk of diplopia than patients
with anisometropia only. Microtropia without identity
was perceived to be at greater risk of diplopia than
microtropia with identity. Orthoptists were more likely to
stop amblyopia treatment in microtropia even if VA was
improving and no diplopia was present. In microtropia,
equal VA was thought to be more difficult to achieve, and
a small amount of residual amblyopia was expected.
There was no perceived difference in diplopia risk
between patching and atropine. These findings contrast
with the more recent evidence reporting diplopia is
extremely rare in microtropia and following amblyopia
treatment. The precise reasons why orthoptists in this
study reported treating amblyopia differently in patients
with microtropia compared to anisometropia are not
clear, but the influence of older literature has been
discussed as a possible factor.

ADDITIONAL FILE

The additional file for this article can be found as follows:

* Supplementary File 1. Appendix. Questionnaire. DOI:
https://doi.org/10.22599/bioj.316.51
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