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PURPOSE To present our experience in the treatment of children with acquired Brown syndrome by
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means of intratrochlear injection of betamethasone.
METHODS The medical records of patients treated with intratrochlear betamethasone in 2016 at the

Aravind Eye Hospital, Madurai, were reviewed retrospectively. The following data were
collected: pre- and postoperative orthoptic work-up, blood work, and neuroimaging. Be-
tamethasone injection was administered 2-8 weeks following onset of symptoms.
RESULTS Five children (4 girls), 1.5-15 years of age, were included. During the postoperative period,

abnormal head posture and elevation in adduction improved in 4 subjects but did not
resolve completely. The median vertical deviation was 11.5D preoperatively and reduced
to 3.5D postoperatively. A significant reduction in deviation was demonstrable on diplopia
and Hess charting in 2 of the older children. Subject 2, who did not show improvement
after injection, was prescribed prism glasses and became diplopia free.
CONCLUSIONS In this case series, children with acquired Brown syndrome of idiopathic or presumed in-

flammatory etiology showed significant reduction in deviation and symptoms following in-
tratrochlear injection of betamethasone.We recommend that this treatment be considered
for children affected by acquired Brown syndrome, especially those in the amblyogenic age
group. ( J AAPOS 2019;23:23.e1-5)
B
rown syndrome refers to limited elevation in
adduction that occurs because of changes in the
tendotrochlear complex that hinder the movement

of the superior oblique muscle. It can be congenital or ac-
quired. Acquired Brown syndrome is uncommon and oc-
curs following a trauma or iatrogenically, especially after
a superior oblique tuck. It can also occur secondary to an
inflammatory or infectious process in the tendotrochlear
complex.1-3

The timing and need for surgical treatment of Brown
syndrome has often been debated because of the sponta-
neous resolution seen in some forms of congenital and ac-
quired Brown syndrome.4 It has been said that the lower
incidence of Brown in adults compared to children could
be attributed to this spontaneous resolution. A waxing
and waning course has also been described in Brown
syndrome secondary to an autoimmune inflammation.1

Also, surgery does not translate to complete cure and often
has disappointing results; in some instances a late consecu-
tive superior oblique paresis can occur.
Hospital, Madurai, India.

018.
019.
. Ravilla, MS, Aravind Eye Hospital, 1, Annanagar,
020 (email: ravillasathya@gmail.com).
Association for Pediatric Ophthalmology and
r Inc. All rights reserved.

os.2018.10.009
Infrequently, acquired Brown’s syndrome is labeled
idiopathic in the absence of a history of trauma or previous
surgery and negative laboratory panel work for infectious
and autoimmune etiology. Although no inflammation can
be demonstrated, we presume that an inflammatory pro-
cess must have ensued for an acute limitation of elevation
to occur. In which case, steroids would help to reduce
inflammation and alleviate the symptoms. Injection of ste-
roids in the trochlear area has been described for Brown
syndrome secondary to trochleitis wherein there is a
palpable and tender swelling in the trochlear region.5 Ste-
roid injections have also been administered for migraine-
associated trochleitis with good results.6 We describe a
series of 5 children with acquired Brown’s syndrome of
presumed inflammatory etiology treated with intratro-
chlear betamethasone injection.
Subjects and Methods

This study was approved by the Aravind Eye Hospital Institu-

tional Review Board. The medical records of children treated be-

tween January and December 2016 at the Aravind Eye Hospital,

Madurai, were reviewed retrospectively. Children with a vertical

deviation in the primary position and hence a diagnosis of severe

Brown syndrome were included; all patients were treated with in-

tratrochlear betamethasone injection.

All patients underwent blood investigations, including com-

plete blood count, thyroid function test, erythrocyte sedimenta-

tion rate, and rheumatoid factor preoperatively to rule out an

autoimmune etiology. Neuro-imaging was performed in all to

identify any possible inflammation and to rule out trauma,
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Table 1. Description of study subjects and their clinical
presentation

Subject
Age,
years Sex Presentation

Eye
involved

Time from onset of
symptoms to initial
presentation, wk

1 8 F Diplopia R 1
2 15 F Diplopia R 6
3 5 M AHP L 2
4 1.5 F AHP R 4
5 2 F AHP L 1

AHP, anomalous head posture.
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because clinical history can often be unreliable in children. Oral

prednisolone was attempted initially for 1-2 weeks at a dose of

1 mg/kg body weight. Because there was no improvement, the

children were then posted for local steroid injection.

All injections were administered under general anesthesia by a

single surgeon (SS). The forced exaggerated duction test of Guy-

ton was performed and a tight superior oblique was demon-

strated, confirming the diagnosis of Brown syndrome. This was

done by grasping the globe at the limbus with twoCastroviejo for-

ceps and simultaneously retroplacing, extorting, and rotating it

superonasally. This stretches the superior oblique and results in

increased restriction. An aggressive forced duction was then

repeated several times in an attempt to free themuscle; the muscle

remained tight in all included patients. The trochlear area was

then painted with betadine, and the trochlea was palpated in the

anteromedial part of the roof of the orbit, 4 mm behind the

rim. One ml of 4 mg betamethasone was administered at this

site through the skin using a 26-G needle under aseptic condi-

tions.

Results

Five children (4 girls), 1.5-15 years of age, who presented
1-6 weeks following onset of symptoms, were included
(Table 1). Of these the 2 older children presented with a
complaint of diplopia; the 3 younger children presented
for evaluation of an abnormal head posture noticed by par-
ents. Subject 3, who was 5 years of age, expressed diplopia
only on questioning but was then able to comprehend and
cooperate for plotting a Hess chart. All 5 underwent a
detailed clinical and orthoptic evaluation pre- and postop-
eratively. Intratrochlear injection was administered be-
tween 2 and 8 weeks after onset of symptoms. These
patients are described below in chronological order of pre-
sentation.
Subject 1

An 8-year-old girl presented with complaint of diplopia of
1 week’s duration. The diplopia was binocular, with verti-
cal separation of images, and was more prominent in left
gaze. She had had a computed tomography (CT) scan of
the brain and orbits elsewhere that showed a pansinusitis,
but she was asymptomatic. On examination, she had a small
right head tilt with left head turn. Prism cover testing re-
vealed a right hypotropia of 7D at distance and of 5D at
near. She had a limitation of �4 in her right eye on levoe-
levation. She was given a course of oral azithromycin for
3 days in view of the pansinusitis but experienced no relief
of symptoms. Intratrochlear steroid injection was adminis-
tered 2 weeks after onset of symptoms.

She had a marked improvement of symptoms at 1 week
post-injection and vertical deviation for both distance
and near had reduced to 2D. The limitation on levoeleva-
tion also improved. She was reviewed after 3 months and
demonstrated similar clinical findings. Hess charting also
showed an improved functioning of superior oblique mus-
cle in its field of action. On review 1 year later, the child was
orthophoric, but limitation of elevation in adduction per-
sisted at �2.
Subject 2

Our second patient was a 15-year-old girl, with diplopia in
upgaze for the previous 6 weeks following a sudden click-
ing felt in the trochlear area. She initially ignored her
symptoms, but because the diplopia persisted 6 weeks later
with no improvement, she presented for evaluation. On ex-
amination, there was no pain or tenderness in the trochlear
area. She had a very small left head turn and had a right hy-
potropia of 4D at distance and 2D at near, with a �4 limita-
tion of elevation in adduction.

Intratrochlear steroids were injected 8 weeks after onset
of symptoms, but she was initially lost to follow-up. The
deviation remained the same when she was reviewed
4 months later. Because her diplopia was bothersome, she
was prescribed prism glasses and has good stereopsis.
Subject 3

A 5-year-old boy presented with a large right head turn and
of diplopia of 2 weeks’ duration. Oral steroids were tried
initially after a negative blood panel and normal neuroi-
maging. In view of a persistent large left hypotropia of
16D at distance and 18D at near after 2 weeks, intratrochlear
steroids were injected. One month after treatment his head
turn had reduced significantly, and he had a left hypotropia
of 3D at distance and near. Elevation on adduction also
improved (Figure 1), and improved field of action was
demonstrable on Hess charting (Figure 2).
Subject 4

An 18-month-old girl presented for evaluation of an
abnormal head posture noticed for the previous 4 weeks
following an episode of fever. She showed a right hypotro-
pia and exotropia in primary position and a limited eleva-
tion in adduction. The angle measured by modified
Krimsky test was exotropia of 16D and hypotropia of 20D.
Intratrochlear steroid injection was administered 6 weeks
following onset of symptoms. At 1 and 3 months after
treatment, her head posture had improved, and a small
right hypotropia of\5� was noted on the Hirshberg light
reflex testing.
Journal of AAPOS



FIG 1. Clinical nine-gaze photographs of subject 3 before (A) and 1 month after (B) intratrochlear betamethasone injection.
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Subject 5

A 2-year-old girl presented for evaluation of an abnormal
head posture noticed for the previous 1 week. The parents
noted that she had had a cold 10 days prior to onset of head
tilt. On examination, the patient had a left head tilt with a
small chin elevation. Elevation on adduction was�3 in her
left eye. She was not cooperative for measurement of verti-
cal deviation. A hypotropia of 16D was noted in the left eye
on the modified Krimsky testing. Intratrochlear steroid in-
jection was administered 2 weeks after onset of symptoms,
in view of our clinical diagnosis of acquired Brown syn-
drome and promising results seen with our earlier patients.
At 1 month after the procedure, the head posture had
improved dramatically and the child appeared orthotropic
(Figure 3).
Discussion

Of the 5 patients, 4 showed improvement in head posture
and reduction in vertical deviation in primary gaze on the
first postoperative visit. In all patients, the limitation of
elevation in adduction improved but persisted to some de-
gree. As the measure of limitation may vary among exam-
iners, Hess charting was performed in the 3 older
children and demonstrated a marked improvement in the
field of action in the superior oblique muscle.
Although variations exist in the timing of injection and

follow-up varied, our results are promising (Table 2).
The median vertical deviation was 11.5D before treatment
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and reduced to 3.5D after (P5 0.094). In the one older child
that did not show improvement in vertical deviation, the
angle was small preoperatively, and the steroid injection
was administered 8 weeks following onset of diplopia.

Brown originally described this syndrome and its sub-
types as the true sheath syndrome and the simulated sheath
syndrome.7,8 The latter was further classified into three
types: Spontaneous recovery, intermittent, and acquired
cases. The terms congenital or acquired and intermittent or
constant are most frequently used to describe this
condition. Based on the severity of vertical deviation,
Brown syndrome is classified asmild, moderate, and severe.

The motility defect of Brown syndrome has consis-
tent and characteristic features, making it easily recog-
nizable clinically.9 The most striking feature is an
inability to actively or passively elevate the affected
eye in full adduction, with identical results on version
or duction testing10

Acquired Brown syndrome has been described1-3 in
connection with inflammatory diseases such as
rheumatoid arthritis, systemic lupus erythematosus,
idiopathic tenosynovitis, sinusitis, and scleritis, and
primary and secondary tumors of the orbit. Other causes
include blunt trauma to the orbit, sinus surgery, excessive
tucking of the superior oblique tendon, and scleral
buckling surgery. In some cases, acquired Brown
syndrome is idiopathic.8 Although it is difficult to discern
trochlear abnormalities on neuroimaging, all our patients
were imaged prior to injection to look for signs of trauma.



FIG 2. Hess charting of subject 3 before (A) and 4 months after (B) injection.

FIG 3. Subject 5 before (A) and 1 month after (B) injection.
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Steroid injection in the trochlear region for acquired
Brown syndrome of inflamatory origin was first reported
by Hermann5 in 1978. The 2 patients he described ex-
hibited local inflammatory signs in the trochlear region
and were diagnosed with stenosing tenosynovitis. A notica-
ble improvement was seen after injection of 40 mg methyl-
prednisolone acetate in the trochlear area. Beck and
Hickling11 also describe using an orbital injection of
1 mL of 40 mg methylprednisolone acetatenate over the
superomedial aspect of both eyes 1 week apart in a patient
with bilateral superior oblique tendon sheath syndrome
complicating rheumatoid arthritis. They reported
improvement both subjectively and objectively after the
steroid injection. Peritrochlear steroid injection containing
1 mL of 3 mg of dexamethasone and 3 mg of methylpred-
nisolone has also been described to produce quick relief
in patients with trochleitis associated with migraine
headache.6

The patients in our series were diagnosed with idio-
pathic acquired Brown syndrome because no etiological
factor could be identified. We ruled out a congenital eti-
ology, because there was no abnormal head posture seen
in photographs of all 5 patients prior to the onset of
symptoms. Although no inflammation can be demon-
strated, we presume that some inflammatory process
must have caused the acute limitation of elevation.
Because there was a demonstrable improvement with
Journal of AAPOS



Table 2. Details of orthoptic evaluation before and after injection

Case

Before injection

Time to injection Follow-up, mo

After injection

Deviation, PD
Elevation in
adduction

Deviation, PD
Elevation in
adductionDistance Near Distance Near

1 L-HT 7 L-HT 5 �4 2 2 Ortho L-HT 2 �3
2 L-HT 4 L-HT 2 XT 3 �4 8 4 L-HT 3; XT 3 L-HT 3; XT 3 �3
3 R-HT 16 XT 2 R-HT 18 XT 2 �4 4 1 R-HT 3 R-HT 3 �2
4 — L-HT 20; XT 16 �3 6 1 — Small L-HT �2
5 — R-HT 16 �3 2 1 — Ortho �3

HT, hypertropia; Ortho, orthotropia; PD, prism diopter; XT, exotropia.
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steroid injection, we thus classified these cases as resulting
from a presumed inflammatory process. Kushner12 has
found that steroid injection is more effective in the cryp-
togenic cases of inflammatory Brown syndrome than in
cases associated with identifiable autoimmune disease.
We speculate that the absence of any improvement in
subject 2 could be attributed to the long delay in treat-
ment.
It might be argued that improvement in these 5 pa-

tients would have occurred spontaneously and was not
due to the effect of the steroid injection. However,
none of the patients showed any improvement when
observed for the first 2 weeks or with a trial of oral ste-
roids, and considerable improvement was seen 1-2 weeks
following injection in the children that presented for early
follow-up examination.
Although our results are limited by the small sample

size, a randomized clinical trial would be impossible to
undertake with such a rare condition. Also, because the
study was retrospective, there was no uniformity in the
duration of oral steroids, timing of injection and follow-
up. There could also have been subjective variations in in-
terpreting the limitation of muscle action. Nevertheless,
Hess charts and clinical photographs are convincing evi-
dence of improvement, and, based on our experience,
we recommend intratrochlear steroid injection in cases
of acquired severe Brown syndrome of presumed inflam-
matory etiology following necessary blood work and neu-
roimaging.
Journal of AAPOS
Acknowledgments

The authors thank Dr. Burton J. Kushner for his guidance in the man-
agement of these patients.
References

1. Wright KW. Brown’s syndrome: diagnosis and management. Trans
Am Ophthalmol Soc 1999;97:1023-109.

2. White VA, Cline RA. Pathologic causes of the superior oblique click
syndrome. Ophthalmology 1999;106:1292-5.

3. Sandford-Smith JH. Superior oblique tendon sheath syndrome and its
relationship to stenosing tenosynovitis.Br JOphthalmol1973;57:859-65.

4. Dawson E, Barry J, Lee J. Spontaneous resolution in patients with
congenital Brown syndrome. J AAPOS 2009;13:116-18.

5. Hermann JS. Acquired Brown’s syndrome of inflammatory origin:
response to locally injected steroids.ArchOphthalmol 1978;96:1228-32.

6. Yang€uela J, Pareja JA, Lopez N, S�anchez Del R�ıo M. Trochleitis and
migraine headache. Neurology 2002;58:802-5.

7. Brown HW. Congenital structural muscle anomalies. In: Symposium
on Strabismus. St Louis, MO: CV Mosby. Trans New Orleans Acad
Ophthalmol; 1950:205-36.

8. Brown HW. True and simulated superior oblique tendon sheath syn-
dromes. Doc Ophthalmol 1973;34:123-36.

9. Manley DR, Alvi RA. Brown’s syndrome. Curr Opin Ophthalmol
2011;22:432-40.

10. Wilson ME, Eustis HS, Parks MM. Brown’s syndrome. Surv Oph-
thalmol 1989;34:153-72.

11. Beck M, Hickling P. Treatment of bilateral superior oblique tendon
sheath syndrome complicating rheumatoid arthritis. Br J Ophthalmol
1980;64:358-61.

12. Kushner BJ. Brown syndrome. In: Kushner BJ, ed. Strabismus: Prac-
tical Pearls You Won’t Find in Textbooks. Cham, Switzerland:
Springer International Publishing AG; 2017:247-50.

http://refhub.elsevier.com/S1091-8531(18)30605-0/sref1
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref1
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref2
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref2
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref3
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref3
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref4
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref4
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref5
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref5
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref6
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref6
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref6
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref6
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref6
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref7
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref7
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref7
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref8
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref8
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref9
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref9
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref10
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref10
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref11
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref11
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref11
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref12
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref12
http://refhub.elsevier.com/S1091-8531(18)30605-0/sref12

	Intratrochlear steroid injections in acquired Brown syndrome—a case series
	Subjects and Methods
	Results
	Subject 1
	Subject 2
	Subject 3
	Subject 4
	Subject 5

	Discussion
	Acknowledgments
	References


