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SUMMARY 

We report on 5 consecutive patients seen at the 
botulinum toxin clinic at Moorfields Eye Hospital 
with an ocular motility disorder secondary to orbital 
myositis. CT scans demonstrated involvement of one or 
both of the medial recti in the inflammatory process in 
all 5 patients. In addition I patient had involvement of 
both the lateral recti and the right superior rectus. Two 
patients had been treated with oral steroids, 3 with non
steroidal anti-inflammatory agents, and I with orbital 
radiotherapy. Prior to toxin injection 3 patients had an 
esotropia (ranging from 4A to 30A) and two an 
exotropia (52A and 85A). A vertical imbalance was 
present in 3, and all 5 patients had symptomatic 
diplopia. A total of six injections were given to 5 
patients, 2 of whom later went on to have surgery. 
Toxin injection reduced the angle of the deviation to 
less than lOA in 4 patients, all of whom are now 
asymptomatic. The fifth patient has persistent diplopia 
despite two operations to correct a large exotropia. We 
discuss the role of botulinum toxin and surgery in the 
management of strabismus due to orbital myositis. 

Orbital myositis has been defined as a sub-group of 
the non-specific orbital inflammatory (pseudo
tumour) syndromes in which one or more of the 
extraocular muscles are primarily infiltrated by an 
inflammatory process.1 It may be acute, sub-acute or 
recurrent. Patients suffering from an acute episode of 
orbital myositis typically present with acute orbital 
pain, chemosis and conjunctival injection over the 
affected extraocular muscles, and a resultant 
ophthalmoplegia with diplopia.2,3 Ptosis, lid swelling 
and proptosis may also be seen. 

Blodi and Gass4 in 1968 recorded an ocular 
motility disorder in 40 of their 140 patients with a 
diagnosis of non-specific orbital inflammation 
(pseudotumour), but classified only 6 as suffering 
from orbital myositis. Their classification was based 
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on biopsy specimens and they suggested that 
inflammatory infiltration of the extraocular muscles 
would be found more often if surgeons chose to 
biopsy the muscles more frequently in patients with 
'pseudotumour'. The advent of CT and MRI scans 
has greatly improved the clinician's ability to identify 
which orbital tissues are primarily affected by an 
inflammatory process.S,6 The recent publication of 
several papers on orbital myositis suggests that this 
diagnosis is being made more frequently,z,3,7-11 

In a clinical setting orbital myositis must also be 
distinguished from dysthyroid eye disease (TED) 
which may also produce a bilateral asymmetric 
ophthalmoplegia. An acute onset with pain, which 
may increase on eye movement, is typical of myositis, 
whilst TED tends to have a more insidious onset with 
only superficial irritationP Lid retraction and lid lag 
are highly suggestive of TED, whilst a ptosis may 
occur in myositis. On a CT scan enlargement of the 
extraocular muscle which extends anteriorly to 
involve the tendon has been described in orbital 
myositis in contrast to the fusiform swelling which is 
usually seen in TED.s Thyroid function tests are 
usually, though not always, abnormal in TED. 
Finally there is usually an excellent and rapid 
response to high-dose oral steroids in the acute 
phase of orbital myositis, whilst the response is 
slower and more variable in TED. 

Whilst there have been several studies of both the 
clinical features and the histopathology of non
specific orbital inflammation and myositis none of 
these has considered the management of the ocular 
motility defects that may persist after an episode of 
inflammation has settled down.1-4,7-13 In the one 
series in which this information was recorded, 6 of 
the 12 patients with orbital myositis had 'a persistent 
motility defect at the final examination', though the 
nature of these defects was not specified? In this 
study we describe how 5 patients with persistent 
diplopia after an episode of orbital myositis were 
managed, utilising botulinum toxin A injections and 
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adjustable strabismus surgery, in the Strabismus 
Service at Moorfields Eye Hospital. 

PATIENTS AND METHODS 

Our subjects were 5 consecutive patients, presenting 
initially to the Orbital Clinic at Moorfields Eye 
Hospital, who had each suffered one or more 
episodes of orbital myositis resulting in a persistent 
ocular motility defect associated with significant 
diplopia. In all cases the diagnosis of orbital myositis 
was based upon a history of painful ophthalmoplegia, 
a thorough clinical examination, and a CT scan 
showing enlargement of one or more of the 
extraocular muscles. Dysthyroid eye disease (TED) 
and underlying systemic inflammatory disease were 
excluded by careful history taking, the absence of 
signs of TED on clinical examination, and appro
priate laboratory investigations where indicated 
(thyroid function tests and an immunological screen 
including immunoglobulin IgG, IgM and IgA levels, 
and specific anti-thyroid and anti-nuclear antibodies). 

All 5 patients were initially treated with an 
injection of botulinum toxin A (BTXA). This may 
be used both as a diagnostic tool, enabling the 
surgeon to determine whether a patient has the 
potential to regain binocular single vision after 
surgery, and as a form of treatment which may be 
temporary or, occasionally, permanent in its effect.14 

BTXA injections were performed as an outpatient 
procedure, under topical local anaesthetic (ametho
caine 1 %), and carried out under electromyographic 
control. No injection was given until there was 
orthoptic evidence that the patient's ocular motility 
status had remained unchanged for a minimum of 3 
months. Two patients underwent strabismus surgery, 
utilising an adjustable suture technique to ensure 
optimal ocular alignment. Surgery was performed 
when orthoptic examination indicated that they had 
fully recovered from their previous BTXA injection. 
Details of the 5 patients and their management are 
summarised below and in Table I. 

CASE HISTORIES 

Case 1 
A 26-year-old woman presented with an 8 month 
history of headaches and the recent onset of 
horizontal diplopia. Systemic prednisolone had 
produced no significant improvement in her ocular 
alignment. She had a moderate face turn to the right 
and a small esophoria with slow recovery. When 
assessed without her head turn, however, she had a 
left esotropia (45d for near and 35d for distance) 
and a small left hypotropia with diplopia that could 
only be abolished in extreme laevoversion (Fig. 1). 
A CT scan revealed enlargement of the left medial 
rectus. 

Over 6 months there was considerable sponta
neous improvement in her field of binocular single 
vision (Fig. 2). When no further improvement 
occurred she received a BTXA injection into the 
right medial rectus. This resulted in centralisation 
and substantial enlargement of her field of 
binocular single vision (Fig. 3). She had a small 
esotropia (4d for near, 1d for distance) with a 
normal head posture and was much more comfor
table. 

Six months later, however, she suffered a further 
episode of headache and developed vertical diplopia 
associated with a left hypotropia (20d). A CT scan 
failed to demonstrate involvement of the vertical 
recti in the inflammatory process. She was treated 
with ibuprofen and once again there was some 
improvement, but 18 months later she had persistent 
diplopia and opted to undergo surgery. This greatly 
increased her field of binocular single vision (Fig. 4). 
She has remained asymptomatic and been dis
charged. 

Case 2 

A 37-year-old woman was referred with a history of 
three episodes of painful diplopia. The first occurred 
when she was 9 years old. At the age of 24 years she 
suffered a second episode, involving her right eye, 

Table I. Summary of patients: outcome of initial botulinum toxin injections 

Patient Affected Deviation pre-toxin Muscle Deviation post-toxin Total no. Subsequent Final 
no. Age/sex muscles Treatment (near/distance) injected (near/distance ) injections surgery outcome 

1 25 F LMR S 30A ET, 8A RHT RMR 4A ET, 2A RHT 1 1 Asymptomatic 
30A ET, 8A RHT lA ET, 2A RHT 

2 37 F LMR N 35AET RMR 4A ET, 3A RHT 1 0 Asymptomatic 
35A ET 2AET 

3 31 F RLRlRSR N,S,R 85A XT, 20A RHT RLR 25A XT, 20D RHT 1 2 Persistent 
RMRlLLR 60A XT, 20A RHT 14A XT, 20A RHT diplopia 

4 11M LMR A 52AXT LLR 4AXT 1 0 Asymptomatic 
45AXT 2AXT 

5 26 F LMR N 6AET RMR 4AXT 2 0 Asymptomatic 
RMR lOA ET 4AXT post-toxin 

M, male; F, female; LMR, left medial rectus; RLR, right lateral rectus; RSR, right superior rectus; A, antibiotics; N, non-steroidal anti
inflammatory agents; S, prednisolone orally; R, orbital radiotherapy; A, prism dioptres; XT, exotropia; ET, esotropia; RHT, right 
hypertropia. 

. 
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Fig. 1. Case 1. Field of binocular fixation at presentation. 
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Fig. 3. Case 1. Field of binocular fixation after injection of 
botulinum toxin A into the right medial rectus muscle. 

which resolved spontaneously. The third episode 
affected her left eye, producing pain, episcleral 
injection on the medial side of the globe, and an 
esotropia with horizontal diplopia. A CT scan 
performed at this time demonstrated enlargement 
of the left medial rectus. Non-steroidal anti-inflam
matory agents relieved her pain, but the diplopia 
persisted. 

She was seen at Moorfields nearly 2 years after this 
episode and was found to have a persistent 35� right 
esotropia. She received an injection of BTXA into 
her right medial rectus. After this she regained 
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Fig. 2. Case 1. Field of binocular fixation 6 months after 
presentation. 
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Fig. 4. Case 1. Field of binocular fixation following 
surgery. 

binocular single VISIOn and she was discharged 12 
months later with a minimal exophoria. 

Case 3 

A 20-year-old woman presented to Moorfields Eye 
Hospital with a 4 month history of painful ophthal
moplegia affecting the right eye. She had markedly 
restricted adduction of the right eye, associated with 
diplopia on laevoversion and retraction of the globe. 
A CT scan performed at that time revealed 
enlargement of the right lateral rectus muscle. 
During the following 12 months she suffered two 
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more episodes of myositis resulting in constant 
diplopia in all positions of gaze. Two further CT 
scans revealed enlargement of the right medial, 
lateral and superior recti and of the left lateral 
rectus. Treatment with oral prednisolone (at a dose 
of 80 mg/day) was insufficient and she received 
bilateral orbital radiotherapy (20 Gy). The involve
ment of additional muscles increased her exotropia 
to 85Ll and resulted in a 20Ll right hypertropia. 

At this point, over a year after the onset of her 
symptoms, she received a BTXA injection into the 
right lateral rectus muscle. Electromyography 
demonstrated definite activity in this muscle. This 
dramatically reduced her exotropia to 25Ll for near 
and 14Ll for distance, but was not sufficient to 
overcome her diplopia. After the effects of the 
toxin injection had worn off she underwent two 
surgical procedures which produced an enormous 
improvement in cosmesis, leaving her with a small 
left convergent squint (18Ll for near, lOll for 
distance) and right hypertropia (lOll). She is, 
however, still troubled by intractable diplopia and 
remains unable to return to her work as a beautician. 

Case 4 

An 11-year-old boy presented with a 3 week history 
of a painful left eye, associated with swelling and 
erythema of the lids and horizontal diplopia. He had 
a left exotropia measuring 80Ll, with limitation of 
both abduction and adduction, but no significant 
proptosis. A CT scan demonstrated isolated enlarge
ment of the left medial rectus without evidence of any 
other orbital inflammation or of sinusitis. Over a 6 
week period the lid swelling subsided and he regained 
a full range of ocular movements. Despite this an 
exotropia of 50Ll remained and his diplopia persisted. 

Six months after the onset of his symptoms he 
received a BTXA injection into his left lateral rectus 
muscle. After a single injection he regained binocular 
single vision with 60 seconds of arc stereo acuity 
(TNO test). He was followed up for 18 months and 
remained asymptomatic with a small, well-controlled 
exophoria. 

Case 5 

A 24-year-old woman presented with a 1 month 
history of right eye pain and horizontal diplopia. She 
had 3 mm of right proptosis, injection over the 
medial rectus insertions in both eyes, and a small left 
esotropia (12Ll for near, 16Ll for distance). Her field 
of binocular single vision was very small. A CT scan 
demonstrated modest enlargement of both medial 
recti with anterior thickening of the tendons 
suggestive of myositis. Treatment with oral Froben 
(flurbiprofen) and oral prednisolone (80 mg/day) 
decreased the angle of her esotropia to 6Ll for near 
and lOll for distance, but did not abolish her 
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diplopia. Fourteen months later she received a 
BTXA injection into the right medial rectus. A 
week after the injection she had a small exophoria, 
no diplopia in the primary position, and a good field 
of binocular single vision. 

Two years later she began to suffer from diplopia 
again, and was found to have a small right/alternating 
esotropia (lOll for near, 14Ll for distance). A further 
BTXA injection was performed, following which she 
has remained asymptomatic. 

RESULTS 

Our 5 patients consisted of 4 women and 1 boy, 
ranging in age from 11 to 37 years. CT scans revealed 
involvement of one or both of the medial recti in the 
inflammatory process in all 5 patients. Three patients 
had bilateral involvement: 1 simultaneously and 
symmetrically (both medial recti), and the other 2 
sequentially. A vertical deviation was seen in 3 cases, 
of which 1 was confirmed to be due to involvement of 
the superior rectus/levator complex by a CT scan. 
Recurrence of disease occurred in 3 patients, 1 of 
whom reported suffering three episodes, the first and 
last of which were separated by 28 years. 

' 

In 4 of the 5 patients the limitation of ocular 
movements was in the field of action of the antagonist 
of the affected muscle. This pattern is typical of the 
restrictive motility defect found when a muscle 
becomes tight secondary to fibrosis. In the remaining 
patient, who had by far the shortest duration of 
symptoms, there was limitation of movement in the 
direction of action of the affected medial rectus. 

In 4 patients BTXA injection was successful in 
eliminating diplopia. In 2 cases a single injection 
restored binocular single vision and a permanent 
cure was achieved (there was no recurrence of 
diplopia or of disease activity at follow-up 12 and 
18 months later, respectively). In a third case the 
patient was asymptomatic following her injection 
until a recurrence of orbital myositis in another 
muscle necessitated further treatment. Surgery was 
then performed which was again successful in 
abolishing her diplopia. In the fourth case a repeat 
injection was required after a period of 2 years. Sadly 
in the remaining patient, although a substantial 
cosmetic improvement was brought about by 
surgery, intractable diplopia has persisted. 

DISCUSSION 

Following the recent publication of a series of 75 
patients with orbital myositis from Miami there are 
now more than 150 cases reported in the literature.lO 

A small proportion of these patients have been 
described as subsequently developing signs of under
lying systemic disease, but in the great majority the 
disease remained idiopathic in origin. Almost every 
series records a female to male ratio of 2 to 1 or 
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greater, with only one report from India of a male 
preponderance.9 The majority of patients present for 
the first time between the ages of 18 and 40 years, but 
an age range of 9-84 years has been reported,z,3,7,10 

Four of our 5 subjects were female and all were 
below the age of 40 years. 

We found the medial rectus to be the most 
commonly involved muscle in our series, in accor
dance with the majority of published data,z,3,12 In the 
largest published series, however, involvement of the 
medial and lateral recti occurred with almost equal 
frequency.lO Of the vertical recti the superior rectus 
muscle is much more frequently involved in the 
myositic process than the inferior rectus, in direct 
contrast to the pattern seen in dysthyroid eye disease 
(TED). A review of the literature (including our 
patients) indicates that of 217 muscles affected by 
orbital myositis the superior rectus was involved in 
45 eyes as compared with 18 in which the inferior 
rectus was involved. Involvement of the oblique 
muscles is rare.10 

Both the simultaneous involvement of several 
extraocular muscles and the recurrence of disease 
activity are common in orbital myositis. During an 
acute attack 26 of 75 patients (32 %) were reported to 
have involvement of more than one muscle.lO More 
significantly up to 80% of patients may suffer one or 
more recurrences of their disease, and these 
recurrences frequently affect different extraocular 
muscles of the same eye or even muscles of the 
contralateral eye? In a series of 15 patients with 
chronic myositis the majority of cases were found to 
be bilateral and asymmetrical, with one eye pre
dominantly affected first and then, after an interval, 
the other eye,7 One patient in this series had 12 
relapses over a 5 year period. The reported 
frequency of mUltiple muscle involvement may, 
therefore, relate to the duration of disease activity 
at the time of presentation. In addition the use of 
sagittal and coronal CT scans by some authors may 
have resulted in the recognition of muscle enlarge
ment, particularly of the vertical recti, which might 
have gone undetected with orbital ultrasonography 
or axial CT scans? 

The nature and severity of the ophthalmoplegia in 
orbital myositis appear also to be related to the 
duration of disease activity. At the time of diagnosis 
those patients who present within a week of the onset 
of symptoms may have normal ocular motility, whilst 
those presenting at around 2 weeks after onset will 
tend to have a muscle paresis with decreased ocular 
movement in the field of action of the affected 
extraocular muscle.lO Those who present later 
frequently have a restrictive ocular motility defect, 
similar to that seen in TED, or a mixed paretic and 
restrictive defect. Since involvement of the lateral 
recti is common in orbital myositis a restrictive 
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exotropia may be encountered in myositis which 
would be unusual in TED. 

High-dose oral corticosteroids are the treatment of 
choice in orbital myositis and there is usually a rapid 
response to this treatment, especially in the acute 
phase of the disease. There is evidence, from the only 
two studies which record the incidence of long-term 
ocular motility defects after an episode of myositis, 
that those patients who do not receive appropriate 
therapy in the acute phase are far more likely to 
suffer persistent ophthalmoplegia. In the first of 
these studies 5 of the 6 patients who failed to respond 
to corticosteroids and went on to require either 
prisms or surgical correction of their strabismus had 
presented, and received steroid treatment, when they 
were already in the restrictive phase of their 
disease.lO In the second study 7 of 12 patients 
presented more than 2 weeks after the onset of 
their symptoms. Of these 7, 6 had persistent ocular 
motility defects at the final examination; in contrast, 
all 5 who received early treatment demonstrated 
normal ocular motility? Neither paper comments on 
the nature of these motility defects or on the manner 
in which they were managed. 

We suggest that a botulinum toxin (BTXA) injection 
should be the first line of treatment for all patients in 
whom an ocular motility defect persists after an episode 
of orbital myositis. In this study BTXA injection was 
successful in eliminating diplopia in 4 of our 5 patients, 
and this effect became permanent in 2 cases. Three of 
these 4 patients were suffering from a restrictive pattern 
of motility defect and the injection was given into the 
apparently contracted extraocular muscle. This indi
cates that BTXA can be used successfully to treat both 
paretic and restrictive motility defects. Similar results 
have been obtained in the treatment of the restrictive 
ophthalmoplegia caused by TED. 11 In the treatment 
of a condition such as orbital myositis, in which 
recurrences are common and may occur years after 
the initial episode, BTXA may be especially valuable as 
it can reduce the number of surgical procedures 
performed upon a given patient. Patient 4 in our series 
suffered a recurrence of her myositis in a different 
extraocular muscle several months after a successful 
BTXA injection and would have required two or more 
operations if BTXA had not been used. Even where 
BTXA treatment is not curative it may be used to 
determine whether a patient has the potential to 
achieve binocular single vision after a corrective 
surgical procedure. If there proves to be no potential 
for single vision the patient can decide whether their 
diplopia has been made worse by the BTXA injection 
and if so may decline cosmetic strabismus surgery. 

Surgery is indicated in the management of 
strabismus secondary to orbital myositis when, 
following a BTXA injection which has produced a 
satisfactory but temporarv elimination of diolooia. a 
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patient opts for a permanent correction of their 
motility defect. The patient should be counselled 
regarding the possibility that a recurrence of myositis 
may necessitate further treatment, and be offered the 
opportunity to have repeated BTXA injections in 
place of surgery. We suggest that surgery is carried 
out utilising an adjustable suture technique because 
this offers the best prospect of accurate ocular 
alignment and the elimination of diplopia. In 
patients with both a horizontal and a vertical 
component to their motility disorder a combined 
procedure on the horizontal and a vertical recti may 
be performed. Since chronic orbital myositis tends to 
have a restrictive pattern, recession of the extraocular 
muscles is preferable to resection. If several recur
rences occur then repeated BTXA therapy may be 
indicated rather than multiple surgical procedures. 

Lastly we suggest that no treatment, either toxin 
injection or surgery, should be performed until the 
patient has remained orthoptic ally stable for a period 
of at least 3 months. This allows both for the 
spontaneous recovery of function which may occur 
after corticosteroid treatment and for the full 
development of any restrictive motility defect. 
Surgery must also be withheld until the effects of a 
BTXA injection have completely worn off. 

Key words: Botulinum toxin, Orbital myositis, Strabismus. 
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