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ABSTRACT

An unusual case of superior oblique palsy with vertical
diplopia, exacerbated by temperature change is presented.
The presenting symptoms raised suspicion of a clinical
condition akin to that of “"Uhthoff’s Phenomenon” as seen
in multiple sclerosis, however, the increased temperature
in this patient led to diplopia not vision impairment. The
clinical signs are presented, together with the investigations

which were undertaken in order to determine whether the
suspected diagnosis of Ocular Myasthenia Gravis (OMG)
could be confirmed. The clinical findings are examined
in light of current evidence regarding diagnostic tests for
OMG. Special attention is given to the ‘Ice Test’, a simple
clinical test that aids in the diagnosis of OMG.

Keywords: Ice Test, Ocular Myasthenia Gravis, superior
oblique palsy, temperature.

INTRODUCTION

uperior oblique palsy is recognised as a common

ocular motility defect seen in clinical practice.'?

A large majority of superior oblique palsies are

congenital, however, acquired superior oblique
palsies are also frequently encountered.? Numerous
aetiologies for acquired superior oblique palsies are cited in
the literature for example trauma, inflammation, vascular,
infection and tumour.'® Ocular myasthenia gravis (OMG),
which can mimic any form of pupil sparing, non-restrictive
ocular motility defect, is also reported as a possible, yet
rare aetiology of superior oblique palsy.* However, it is
often not possible to identify the aetiology of a superior
oblique palsy, with some authors reporting 23% - 38% of
cases being idiopathic. *°

This paper presents an unusual case of superior oblique palsy
with vertical diplopia, which was exacerbated by increased
ambient temperature. The presenting symptom raised
suspicion of a clinical reaction that appeared to be akin to
that of “Uhthoff’s Phenomenon” seen in multiple sclerosis &,
however the increased temperature led to diplopia, not vision
impairment. An extensive literature search did not provide
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evidence of similar cases of superior oblique palsy where
increased temperature contributed to decompensation and/
or an increase in symptoms. However, several studies have
documented increases and decreases in temperature that
affect motor and sensory nerve conduction velocity in muscles
and have profound effects in neuromuscular conditions such
as myasthenia gravis (MG).”*

CASE REPORT

A healthy b3-year-old male presented in mid-summer,
complaining of a three-year history of reoccurring,
intermittent, vertical diplopia. Three years previously there
was sudden onset of diplopia accompanied by loss of depth
perception, balance impairment and neck pain. The patient
underwent extensive neurological and ophthalmological
investigations including MRI, CT scans and a Tensilon test.
To the patient’s knowledge all results were within normal
limits. He was however prescribed a prismatic correction
which alleviated the diplopia.

The main complaint on presentation to the orthoptic
department was that during periods of hot weather and
high temperature an increase in vertical diplopia was
experienced, which was no longer controlled by the
prismatic correction incorporated in the glasses unless a
compensatory head posture (CHP) was used. Interestingly,
the patient reported that the prismatic correction was not
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Figure 2. Hess Chart post ice test

required during the winter months or when working in his
air-conditioned workshop during the summer months.

Visual acuity was 6/4 in both eyes with —0.25 DS, with
normal pupil and funduscopy examinations. A right superior
oblique palsy measuring eight prism diopters (PD) in primary
position, increasing to 14PD in left gaze was present and

confirmed by the Hess chart. The Bielschowsky Head Tilt
Test result was positive for a right superior oblique palsy.

Due to the extensive investigation in the past, normal
fundoscopy and the fact that the abnormality was confined
to the ocular muscles no further investigations were
conducted. An additional 3PD Fresnel was added to the 2PD
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already incorporated in the distance and reading glasses.
This alleviated the diplopia and the need for an increased
CHP. On follow up visits the patient reported the prismatic
correction was required less frequently during autumn and
not at all in the winter.

In the following summer, the patient returned complaining
of a one week history of constant diplopia, which was present
with and without the prismatic correction. The patient again
reported that the increase in diplopia was associated with
rising temperature. In an attempt to alleviate the diplopia
the patient wore his near and distance prismatic correction
simultaneously. This provided a correction of 10PD, which
was an increase of 5PD since the previous summer.

Ocular examination remained unchanged apart from the
persistence of the right superior oblique palsy. The deviation
had significantly increased over the 12-month period, which
was evident on the Hess chart.

The possibility of increased temperature as a dissociating
factor in superior oblique palsies was not an aetiology we
had encountered. However, the patient’s persistent history
of an increased deviation associated with increased ambient
temperature, created suspicion of a reaction similar to
“Uhthoff’s phenomenon”.

A review of the literature revealed several studies
demonstrating that increases and decreases in temperature
can affect nerve conduction in muscles and can have profound
effects in neuromuscular conditions such as myasthenia
gravis (MG).”® The physiological mechanism underlying this
reaction is that increased temperature has a detrimental
effect on neuromuscular transmission and muscle force
generation.'® Whereas lowering the temperature produces
improvement in myasthenic muscle function, perhaps by
inhibiting acetylcholinesterase function. '

Orbital cooling using the ‘Ice Test’ is an easily administered
aid to differential diagnosis in OMG.''" The ice test was
introduced in 1979 as a simple office test for differential
diagnosis of blepharoptosis in suspected OMG.*? Although
initially introduced for cases of blepharoptosis in OMG, since
then several authors have used the test in aiding diagnosis
of OMG in suspected ocular motility disorders.!'-*

An ice pack wrapped in a towel was applied to the patient’s
right eye for a period of five minutes. On removal, the
deviation in the primary position had decreased by 1 PD
for distance and 2 PD for near. The Hess following the ice
test showed a 10 PD recovery in the field of action of the
right superior oblique compared to the pre ice test Hess
(Fig 1 and 2). Subjectively, the patient reported a significant
improvement in his diplopia, which was maintained for the
remainder of the clinical visit.

The improvement in the Hess chart, the decrease in the
deviation and the resolution of diplopia in primary position
was interpreted as a positive result to the ice test. The

patient was referred to a neurologist for investigations of
OMG. Results of the acetylcholine receptor antibody assay
and single fibre electromyography (SFEMG) of both limb
and orbicularis oculi were negative.

As a result of the negative findings the suspected aetiology
of OMG was excluded and the patient was diagnosed with
acquired idiopathic fourth nerve palsy. The patient has since
had a right inferior oblique myectomy, and is now diplopia
free post operatively and has remained so for 18 months
and through two summers.

DISCUSSION

The results of the OMG investigations in this case were
negative, with the patient’s ocular alignment restored with
surgery. At present the patient remains symptom free.
However, is the exclusion of a diagnosis of OMG an example of
false negative response to specific OMG testing, particularly
in the presence of a positive response to the ice test?

The literature highlights that the presence of negative
responses to OMG investigative tests does not rule out the
diagnosis of OMG'. Verifying the diagnosis of MG can be
difficult as the diagnostic tests are not 100% sensitive or
specific.’® Furthermore, it is recognised that one-third of
patients improve spontaneously in the early stages of the
disease.'® Many authors confirm that although SFEMG is
considered to be the “gold standard” for diagnosis of MG, the
test is known to have high false negative rates in OMG.'%!317-
9. The results of SFEMG are reported to be positive in 91-
100% of patients with generalized MG and can vary from
63% -92% of patients with OMG.'>!"'® The possibility of a
positive response in OMG increases significantly when the
orbicularis oculi is tested rather than a limb muscle. %1317

In addition, ACh receptor antibodies are variably elevated
in MG and may not be abnormal in 30-65% of patients
with OMG.'*'*1® The significance of this result is illustrated
by Ellis et al'®, who reported that if they had relied on the
SFEMG test alone, “the true diagnosis of OMG would have
been missed in 10 out of 14 patients” in their series. Of
particular clinical significance in Ellis et al’s study, where
the ice test was used in conjunction with other diagnostic
tests for OMG, all patients who had a positive response to
the ice test had OMG. No patient with OMG had a false
positive or paradoxical response to the ice test. In addition,
none of the participants in the control group had a positive
motility or blepharoptosis response to orbital cooling.'® This
positive response to the ice test is further supported by
several other studies.'®1617:20

If our patient did not have OMG how or why did he react
to the ice test? Could sensitivity to temperature change be
a previously unreported decompensation factor in superior
oblique nerve palsies? No similar case study describing
changes in ambient temperature as a contributing factor in

Somerville McAlester et al : Temperature - A Contributing Factor in a Case of Superior Oblique Palsy : Aust Orthopt J © 2007 : Vol 39 (1)



AUSTRALIAN ORTHOPTIC JOURNAL

the decompensation of superior obliques palsy is reported
in the literature. However, Larner and Thomas describe a
patient with an isolated superior rectus palsy who had a
negative response to the extensive OMG investigations but
‘cooling” was observed to clearly have “a marked subjective
and objective (Hess chart) effect on eye movements.”
Larner and Thomas suggested “that the underlying superior
rectus underaction was due to MG (certainly very focal
and unilateral presentations of MG do occur, albeit rarely)
but subsequent investigations and treatment provided no
evidence to support this diagnosis.”!*

Irrespective of this grey area, we have incorporated the ice
test as an additional diagnostic tool in suspected cases of OMG
with positive results. The use of the ice test in the diagnosis
of OMG is a proven inexpensive, safe and easily administered
diagnostic test, which has a high sensitivity and specificity
and is a valuable adjunct to the invasive tests. 131520

Finally, the patient’s accurate report of the impact of
temperature changes to his symptoms and deviation should
encourage us to include questions relating to temperature
in history-taking. Indeed, a study of the patterns of
decompensation in ocular muscle palsies compared to the
time of year may be an interesting future study.
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