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Review Article

Brown’s Syndrome
ǡ
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Abstract

ƌŽǁŶ͛Ɛ ƐǇŶĚƌŽŵĞ͕ ĂůƐŽ ŬŶŽǁŶ ĂƐ ƐƵƉĞƌŝŽƌ ŽďůŝƋƵĞ ƚĞŶĚŽŶ ƐŚĞĂƚŚ ƐǇŶĚƌŽŵĞ Žƌ :ĂŶĞƐĐŚ ƌŽǁŶ
ƐǇŶĚƌŽŵĞ ŝƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ůŝŵŝƚĂƟŽŶ ŽĨ ĞůĞǀĂƟŽŶ ŝŶ ĂĚĚƵĐƟŽŶ ǁŝƚŚ ĚŝǀĞƌŐĞŶĐĞ ŝŶ ƵƉŐĂǌĞ͕ ĂŶĚ
ĂŶŽƌŵĂůĞůĞǀĂƟŽŶŝŶĂďĚƵĐƟŽŶ͘dŚĞƚĞƌŵƌŽǁŶ͛ƐƉůƵƐŝƐƵƐĞĚǁŚĞŶƐƵƉĞƌŝŽƌŽďůŝƋƵĞŽǀĞƌĂĐƟŽŶŝƐ
ƉƌĞƐĞŶƚĂůŽŶŐǁŝƚŚƌŽǁŶ͛ƐƐǇŶĚƌŽŵĞ͘
dŚĞƐǇŶĚƌŽŵĞĐĂŶďĞĐŽŶŐĞŶŝƚĂůŽƌĂĐƋƵŝƌĞĚ͕ĂŶĚĂůĂƌŐĞŶƵŵďĞƌŽĨĐĂƵƐĞƐŚĂǀĞďĞĞŶĂƩƌŝďƵƚĞĚĨŽƌ
ƚŚĞƐĂŵĞ͘sĂƌŝŽƵƐŵĂŶĂŐĞŵĞŶƚŽƉƟŽŶƐŝŶĐůƵĚĞĐŽŵƉůĞƚĞƚĞŶĞĐƚŽŵǇŽĨƐƵƉĞƌŝŽƌŽďůŝƋƵĞ͕ƐƵƉĞƌŝŽƌ
ŽďůŝƋƵĞƌĞĐĞƐƐŝŽŶ͕ƚĞŶĚŽŶůĞŶŐƚŚĞŶŝŶŐƉƌŽĐĞĚƵƌĞƐĂŶĚƐƉůŝƚƚĞŶĚŽŶůĞŶŐƚŚĞŶŝŶŐ͘
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Keywords:^ƵƉĞƌŝŽƌŽďůŝƋƵĞƚĞŶĚŽŶƐŚĞĂƚŚƐǇŶĚƌŽŵĞ͕ƌŽǁŶΖƐƐǇŶĚƌŽŵĞ

śŘȱǰȱȱȱȱȱȱȱȱȱǰ6
but further studies did not support this view.7

Introduction
The typical presentation of limitation of elevation in
ǰȱ ȱęȱȱ¢ȱ ȱȱȱȱȱ
ǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ
ȱȱȱȱ¢ǰȱȱȱ ȱȱ
by a traumatic adhesion between trochlea and globe anterior
ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
superior oblique but caused limitation of elevation.1
ȱ ȱ ŗşśŖǰȱ  ȱ ȱ ȱ ȱ ȱ ȱ
ȱǰȱȱȱȱȱȱȱ
ȱȱȱȱȱǰȱȱȱȱȱȱ
ȱȃȱȱȱ¢Ȅǯ2 It was found that
¢ȱ ȱěȱȱȱȱ ȱ¢ȱǰȱ
this description gave a new direction to the pathogenesis
and it became clear that a number of anomalies in superior
ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ
these features.

Etio-Pathogenesis
 Ȃȱ ¢ȱ ȱ ȱ ǰȱ ȱ ȱ
Ĵǯ8
ȱ ȱ ȱ £ȱ ¢ȱ ȱ ǰȱ
ȱȱȱȱȱȱ ȱȱȱĚǯȱ
Various theories have been proposed for the pathogenesis
ȱ  Ȃȱ ¢ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ
described in brief below.
ȱȱȱ
ȱ  ȱ ęȱ ȱ ȱ ¢ȱ ȱ ŗşśŖǰȱ ȱ
Ĵȱȱȱȱ¢ȱȱȱȱȱȱ
muscle which resulted in lack of stretch in inferior oblique
developing as a check ligament of superior oblique and
further led to the shortening of superior oblique tendon
sheath. This theory was further supported by his intraȱęǯ
 ȱ ęȱ ȱ ¢ȱ ǰȱ ȱ ȱ ǯȱ ȱ
Brown’s was due to anomaly of sheath and was congenital.
ȱȱ¢ǰȱȱ Ȃȱ ȱȱȱ¢ȱ¢ȱ
other than short tendon sheath.
ȱ ¢ȱ ȱ  Ȃȱ
ȱ ǰȱ ȱ ȱ
electromyographic studies failed to show paralysis of
inferior oblique9ǰȱ ȱ ȱ ȱ ȱ ȱ
failed to show any sheath on superior oblique.10
This gave rise to the new theory of pseudoparalysis of
inferior oblique.

Relevant anatomy
Superior oblique takes its origin from the superomedial
ȱȱȱǰȱȱȱȱȱǰȱȱ
ȱȱȱȱȱȱ ȱȱǰȱȱȱȱ
around and runs posterolaterally.
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ
and is formed medially by trochlear fossa of frontal bone
and laterally by cartilaginous tissue. Superior oblique can be
ȱȱȱǰȱǰȱ ȱȱŗŖȱȱ
to the trochlea.
ȱ ǰȱ ŚȬŜȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱǰȱȱȱȱȱȱȱ
inserts in a fan shape posterior to the equator.
ȱȱęȱȱȱȱȱȱȱȱ
ȱȱęȱȱȱȱǯ

¢ȱȱȱ
Pseudoparalysis of inferior oblique can be explained by
factors intruding the normal contractile function of inferior
ǰȱ ȱȱȱȱȱȱȱȱȱȱ
oblique or due to anomalous check ligaments on the
ȱȱȱǯȱȱȱȱ ǰ11ȱęȱ
 Ȃȱ ¢ȱ ȱ ȱ ¢ǰȱ ¢ŗȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ¢ȱ Řȱ ȱ ȱ
ȱȱȱȱȱȱǰȱ
type 3 due to anomalous check ligaments on the insertion of
inferior oblique and type 4 was explained by the swelling on
superior oblique tendon passing through trochlea.

Incidence
ȱȱ Ȃȱ¢ȱȱ¢ȱ ǰȱȱŗȱȱ
450 strabismus cases3ǰȱȱȱȱȱȱȱěȱ
studies.4
The probability of syndrome being bilateral is 5-10%.Śǰś The
syndrome does not follow any particular laterality and has
ȱȱǰȱȱ ȱȱȱȱ ȱȱ
126 patients had described the syndrome in 74 females and
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It was suggested that the check ligaments extending from
ȱȱȱȱȱ ȱȱǰȱȱȱȱ
in adduction.

ȱȱěȱȱȬȱ¡ȱȱ
in restricted movement of tendon through trochlea.22 This
¢ȱ ȱ ȱ ȱ ȱ ¢ȱ  ȱ ęȱ ȱ
show hypoplasia of trochlear nerve.23
Brown’s syndrome has also been found to be associated with
ȱǰȱȱȱȱȱǯ24

ȱȱȱȱ
 ǰȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ
ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ¡ȱ
and surgical results in 28 patients of Brown’s syndrome
ȱ Śȱ ȱ ǰȱ ȱ ȱ ȱ ¢ȱ
ǻƽşǼǰȱ ȱ ȱ ȱ ǻƽŘǼǰȱ ȱ ¢ȱ
(n=16) and tenectomy (n=2). He found tenotomy of superior
oblique to have the best results and concluded that the
¢ȱȱȱȱȱȱȱȱǰȱȱ
was a consequence of a tight tendon12ǰȱĴȱȱȱȱ
ȱȱȱȱȱȱ ȱȱěȱ
method of management.

ȱ Ȃȱ
ȱȱȱȱ Ȃȱ¢ȱȱȱĴȱ
to the etiologies causing the shortening of superior oblique
tendon or due to damage to trochlea.
ȱȱȱȱȱ Ȃȱ¢ǰȱȱ
with the proposed pathogenesis have been summarized
in Table1.
ȱŗǱȱ¢ȱȱȱ Ȃȱ¢

ȱȱȱȱ
ǰȱ ȱ ȱ Ĵȱ ȱ ȱ ȱ ȱ ȱ
 Ȃǰȱȱȱ¢¢ȱȱȱȱȱ
and trochlea. He found that in early phases of development
ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ
ȱǰȱȱȱȱȱěȱ
but a trabeculae continues to persist between the tendon and
trochlea. Fine trabecular remnants continue to persist on
both sides of trochlea throughout the life. The persistence of
thick trabecular remnants can lead to Brown’s.13
ȱȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ
Helveston et al studied the anatomy and physiology
of trochlea. They described trochlea to be composed of
ȱ ǰȱ ȱ ȱ ȃǰȄȱ ȱ ȱ
ȱȱȱȱǰȱęȬȱȱȱ
ȱȱǰȱȱȱęȱȱȱ
secures the trochlear saddle and contents of bony medial
orbital wall. A bursa like structure was found to be present
 ȱȱȱȱǰȱȱȱȱȱ
ȱȱǯȱ ǰȱȱȱĚȱȱȱ
can result in the limitation of elevation.14
This mechanism can contribute to both congenital and
acquired causes of Brown’s syndrome.
Impaired slippage of superior oblique tendon through
trochlea has been observed in several patients with
Ĵȱ ȱ ȱ  Ȃȱ ¢ǯ15 The
limitation may improve spontaneously with an audible
ǰȱȱȱǰȱȱȱȱ¢ȱ ȱ
proposed.16
Impaired slippage of tendon through trochlea can be
Ĵȱȱȱȱȱȱȱȱ
tendon.
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Proposed Pathogensis

Rheumatoid Arthiritis17
Sjogren’s syndrome18
Systemic lupus erythematosus19

ȱĚȱȱ
ęǰȱȱȱȱ
of muscle entering trochlea

Trauma
Periocular surgery
Peribulbar block
Blepharoplasty
Double plate Molteno implant20
Sinus surgery

Leads to scarring and
shortening of the tendon

Cyst in superior oblique tendon

Impaired slippage of muscle
through trochlea

Superior oblique tendon tucking
procedure
Thyroid myopathy

Tightens the superior oblique
tendon

Metastasis to superior oblique
tendon
Blow out fracture
Limits the passive limitation
Fat adherence
of adduction
Secondary to inferior oblique surgery

ȱ
1. Gender No particular gender predilection.
Řǯ ¢Ǳȱ ȱ ¢ȱ ȱ ȱ ǰȱ  
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ǰ
however later reports did not support the evidence.
3. Presenting features: Patients frequently complaints of
ǰȱȱ¢ȱȱȱȱȱ¢ǯ
4. Examination
a. Extra ocular movements: There is limitation of
ȱ ȱ ǰȱ ȱ ȱ ȱ 
abduction; down shoot in adduction may be a variable
ǯȱȱȱȱȱ£ǰȱ ȱ
due to slippage of globe against a tight tendon of
ȱ ǯȱ ǰȱ ȱ ȱ ȱ 
Ĵǯ
Depression in adduction and elevation in abduction
are normal. Brown’s syndrome when associated
ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ 
Brown’s plus.
b. Head posture: Chin elevation with head tilt to the
opposite side is the usual head posture adapted to
prevent diplopia in primary.

 Ȃȱȱȱȱ¢ȱ¢
Papst and Stein did electromyographic studies and found
co-contraction of superior oblique and inferior oblique
ȱ  Ȃȱ ¢ǰȱ ȱ ȱ Ȃȱ ȱ
syndrome.21 Later Ellis J et al proposed that Brown’s
syndrome can be due to congenital cranial dysinnervation.
ȱȱȱȱȱȱǰȱȱȱ
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1. Sheathectomy
 ǰȱ ęȱ ȱ ȱ ȱ ȱ ȱ ȱ 
ȱȱȱǰȱȱȱȱǯ

c. Forced duction test: Forced duction test is positive
ȱȱȱěȱ Ȃȱ¢ȱ
inferior oblique palsy. Exaggerated forced duction
ȱȱȱȱȱȱ¢ȱ ¢ǰ25 the
test is performed by holding the globe at 3 and 9 O’
ȱǰȱ ȱ¢ȱȱȱȱ
so as to create stretch on the tendon; the globe is then
forcibly extorted and moved supero nasally. A tight
superior oblique tendon causes the globe to slip.
d. Sensory adaptation: Suppression is rarely seen.

Řǯ ȱȱȱ¢
ȱ ȱ ȱ ȱ ȱ ǰȱ ę
advocated by Jacobie yields favorable results28ǰȱ ȱ 
result in superior oblique palsy due to complete dissection
of superior oblique.
Hence was usually done along with inferior oblique
weakening procedure.ŘşǰřŖ

ęȱȱ Ȃȱ¢
 Ȃȱ¢ȱȱȱęȱȱȱȱ
 Ȃȱȱȱȱęȱ¢ȱȱȱ26 as:
• Mild- No hypotropia in primary position
• Moderate- Hypotropia in adducted position
• Severe- Hypotropia in primary position

řǯ Ȃȱȱ¡
Wright31 introduced the use of silicone band expander to
lengthen the superior oblique tendon.
ȱ ȱ ȱ ȱ ȱ  ȱ śȬŖȱ ȱ ǰ
 ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ 
ȱ ŘŚŖǰȱ Řȱ ȱ ȱ ȱ śȱ ȱ Şȱ ȱ ȱ ȱ ȱ 
 ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ ¢
disturb the adjoining tissues to prevent adhesions in postȱ ǰȱ ȱ ȱ ȱ ȱ ¢ȱ 
through temporal approach.
This procedure maintains the fan shaped insertion of
ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ 
the procedure also has several drawbacks like persistent
Ěǰȱȱȱȱȱ¡ȱȱǯ

ěȱ
ěȱȱǰȱ¢ȱ¢ȱȱȱ
ǰȱ ȱ ȱ ¢ǰȱ ȱ ęȱ ȱ ¡ȱ
ȱ ǰȱ ¢ȱ ¢ȱ ȱ ȱ
syndrome.
1. Inferior oblique palsy: Inferior oblique palsy is
ȱ ȱȱĴǰȱȱȱȱȱȱȱ
negative exaggerated forced duction test.
2. Double elevator palsy is characterized by limitation
of elevation in both abduction and adduction and can
ȱ ǰȱ ȱ ȱ ȱ ǰȱ ȱ ȱ 
rectus palsy.
řǯ ȱęȱȱ¡ȱȱȱǻǼǰȱ
characterized by limitation of all extra ocular movements
ȱȱȱĴȱȱ£ǯ

4. Chicken suture lengthening32
ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ 
ȱȱȱȱǰȱȱ ȱ
by using a loosely tied non absorbable suture between the
ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ 
reversible and also helps in maintaining the anatomical fan
shaped insertion
5. Suture tendon lengthening33
ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ǰȱ  ȱ 
ȱ ȱ ȱ ȱ Śȱ ȱ ǰȱ ȱ ȱ 
then cut and further with the help of a slip knot the distance
between the two ends of tendon is adjusted.

Management
Conservative management
Observation is the most common conservative management
ǰȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ
Ĵȱȱȱǰȱȱȱȱ¢ȱȱȱ
standing congenital cases. An underlying etiology for the
acquired cases must always be investigated. Auto-immune
ȱȱȱǰȱȂȱ¢ǰȱ¢ȱ
lupus erythematosus must be ruled out. Imaging can be helpful
to exclude the presence of cyst or secondary metastasis.
Depot steroid injections can help in early resolution of
Brown’s syndrome associated with auto-immune causes like
rheumatoid arthritis.27

Ŝǯ ȱ¢
Loop tenotomy can be performed with the help of a non
ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ 
ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ Ȭ
5-0 ethibond suture. Sutures are then passed through
the insertion site and a loop of 10 mm or more is made
depending on the forced duction test.
ŝǯ ȱȱȱ
Split tendon lengthening procedure introduced by Ciancia is
not very popular. In this procedure superior oblique tendon
is divided into two and the cut half widths are further joined.
The procedure has been found to improve hypotropia of 12
pd.34
ȱŘȱ ȱȱęȱȱȱȱȱ
Brown’s syndrome.

Surgical management
Indications of surgery
• Diplopia in primary position
• Hypotropia in primary
• Anomalous head posture
• Loss of binocularity
Various surgical procedures have been described for the
management of Brown’s syndrome:
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ȱŘǱȱȱȱ Ȃȱ¢

Limitation of elevation in adduction

Inferior oblique palsy

Brown’s syndrome
x
x
x

A pattern with intorsion
Positive head tilt test

Y pattern or V pattern
Negative head tilt test
Positive forced duction

Figure 2: ϵŐĂǌĞƉŝĐƚƵƌĞŽĨĂƉĂƟĞŶƚŽĨƌŽǁŶ͛ƐƐǇŶĚƌŽŵĞ͕ƐŚŽǁŝŶŐůŝŵŝƚĂƟŽŶ
ŽĨĞůĞǀĂƟŽŶŝŶĂĚĚƵĐƟŽŶ

Exaggerated Forced Duction Test

Negative

Positive

Inferior oblique Palsy

Brown’s

Congenital
Family album, to look for head
posture since early childhood

Acquired
History of previous
ocular surgery, trauma
No

Plan for superior oblique
lengthening procedure

Rule out auto-immune causes
Negative
Imaging

Figure 3a: ^ĐŚĞŵĂƟĐĚŝĂŐƌĂŵŽĨƐŝůŝĐŽŶďĂŶĚĞǆƉĂŶĚĞƌƉƌŽĐĞĚƵƌĞ

Figure 3b: ^ĐŚĞŵĂƟĐĚŝĂŐƌĂŵŽĨƐƵƚƵƌĞůĞŶŐƚŚĞŶŝŶŐƉƌŽĐĞĚƵƌĞ

Figure 1: ŶĂƚŽŵǇŽĨƐƵƉĞƌŝŽƌŽďůŝƋƵĞ
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