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ABSTRACT

A case study of a young girl diagnosed at birth with
Goldenhar syndrome is presented. Ocular features are
described, including the unusual finding of Brown's

syndrome, suggesting a possible teratogenic link between
the two conditions.
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INTRODUCTION

oldenhar syndrome was first described in 1952
by Swiss ophthalmologist Maurice Goldenhar.! It
is a manifestation of the oculo-auriculo-vertebral
spectrum (OAVS). Structural malformations found
in Goldenhar syndrome are commonly unilateral and may
involve the following; external and middle ears, eyes, face,
skin, vertebrae and jaw.? Further associations may include
congenital heart anomalies, cleft palate, dental anomalies,
mental retardation and agenesis of corpus callosum.®?®

Gorlin has estimated the incidence of the syndrome at one
in 5,600.° It has a reported male to female ratio of between
2:1 and 3:2.%,7 The severity of the disease varies between
individuals.

Ocular involvement differs from case to case. Findings
can include microphthalmia, anophthalmia, upper eyelid
coloboma, eyebrow coloboma, retinal coloboma, iriscoloboma,
ptosis, epibulbardermoid, lipodermoid, nasolacrimal duct and
canalicular obstruction, corneal anaesthesia, microcornea,
peripapillary  choroidal = hyperpigmentation, = macular
hypoplasia, tortuous retinal vessels, optic nerve hypoplasia,
tilted optic disc, cataract, dacryocystitis, cryptophthalmos,
strabismus and Duane’s syndrome.® * 8

CASE REPORT

Miss K was born prematurely at 35 weeks gestation,
weighing 1,638gms, and was diagnosed with Goldenhar
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syndrome. While the findings with Goldenhar syndrome
can be numerous and varied, Miss K was born with the
following manifestations; preauricular skin tags, mild left
hemifacial microsomia and a right epibulbar dermoid. X-
rays of spine and limbs, ultrasound of brain, chromosome
testing and heart investigations were all shown to be
normal, indicating a mild form of the syndrome. At two
years of age, mild hearing loss in her right ear was also
discovered.

Aged six and a half years old, Miss K had been regularly
attending ophthalmology clinics since four months of age.
Strabismus was recorded at four months of age, with a
right essential infantile esotropia, which after some part-
time occlusion was alternating. Surgery was undertaken
at 19 months with bi-medial rectus recessions. The initial
result post-operatively appeared straight, however, a year
later a small consecutive left exotropia was apparent. At a
later stage, a positive result to four diopter prism testing
indicated a left microtropia with identity as no movement
was seen on cover testing. It is uncommon for esotropia
surgery to obtain perfect visual axis alignment and bifoveal
fixation,® and therefore it is likely that the microtropia was
residual following previous esotropia surgery.

Miss K's ocular findings included the presentation of a right
epibulbar dermoid. The epibulbar dermoid in Miss K’'s case
was a dermolipoma located in the lateral canthus region
of her right eye and was relatively inconspicuous. It was
not impinging on the cornea or causing astigmatism and
therefore no surgical intervention had been taken.

At three years of age a right Brown’'s syndrome was noted.
No deviation was seen in primary position and surgical
intervention was not required. Since then the Brown's
syndrome has not altered or resolved.
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At three and a half years of age, Miss K had an cycloplegic
refraction of +2.50DS in each eye. At this point a difference
in visual acuity was noticed with Right 3/6 and Left 3/9
(Kay pictures, single optotypes) and part-time patching was
prescribed.

At six years of age her visual acuity was Right 3/3.8 and Left
3/4.8 (LogMAR). At this point patching was ceased due to
poor compliance and given the presence of a microtropia,
where it is generally accepted that levels of visual acuity
greater than 6/12 or 6/9 are rarely achieved.'®

Miss K showed classic ocular findings of Goldenhar
syndrome of an epibulbar dermoid and esotropia. While
Duane’s syndrome has been reported in association with
Goldenhar syndrome, Miss K presented with the unusual
finding of a Brown’s syndrome.

DISCUSSION

The aetiology of Goldenhar syndrome is poorly understood
and mostly presents sporadically.”'! Familial cases have also
been reported, although the genetic basis for the disorder
is not fully understood.! The aetiology in Miss K's case is
unlikely to be of genetic origin as there was no family history
of the condition. The cause in her case was attributed to an
intra-uterine event during pregnancy. Goldenhar syndrome
is thought to develop due to defects on the first and second
branchial arch during foetal development.*

Epibulbar dermoids (dermolipomas and limbal dermoids)
are commonly found with Goldenhar syndrome. Dermoids
are histologically normal tissue (epidermal and connective
tissue) in an abnormal location, usually present at birth
and show little to no growth.® The reported incidence of
epibulbar dermoids with Goldenhar syndrome, or OAVS,
varies between 32% and 78%.8,'*!* Limbal dermoids often
contain hair and can involve deep corneal structures.® Vision
can be impaired if they encroach on the visual axis, cause
astigmatism and/or amblyopia.!

In Miss K’s case, an epibulbar dermoid was found in the
form of a dermolipoma. Dermolipomas are usually located
in the conjunctiva near the lateral canthus and consist of
epithelial, dermal and adipose tissues.” Dermolipomas
are yellowish or the colour of normal conjunctiva.® They
are usually well circumscribed and are rarely a functional
or cosmetic problem.® If removal is necessary a limited
dissection should be performed to avoid symblepharon and
scarring of the lateral rectus which can result in restrictive
strabismus.® ©

Strabismus is a common finding with Goldenhar syndrome,*
1115 indicating a likely association in Miss K's case between
the presentation of an essential infantile esotropia and
Goldenhar syndrome.

Duane’s retraction syndrome is also commonly reported in

the literature in relation to Goldenhar syndrome.®'*'¢ Duane'’s
retraction syndrome is thought to be due to branches of the
oculomotor nerve innervating the lateral rectus muscle taking
the place of absent or deficient abducent nerve fibres.”

The extraocular muscles innervated by the oculomotor
nerve develop from the premandibular condensations,
whereas the lateral rectus muscle and superior oblique
muscles differentiate from the maxillomandibular
mesoderm.’® The extraocular muscles become separate
masses of mesoderm at four weeks.' At around one month
the extraocular muscles are innervated by the cranial motor
nerves.® Goldenhar syndrome manifests at a similar time
in embryological development of approximately 30 to 45
days,®'* which provides further basis for a link between
Duane’s syndrome and Goldenhar syndrome. Santamaria'®
described an atypical vertical retraction syndrome in a
child with Goldenhar syndrome, presenting a further ocular
muscle innervation variant of Goldenhar syndrome.

To the best of the authors’ knowledge, Brown’s syndrome
has not been reported previously in a case of Goldenhar
syndrome. Brown’'s syndrome presents as an absence of
elevation in adduction, with mechanical restriction on
attempts to elevate the eye in adduction with forced duction
testing.?® While there are many possible aetiologies of
Brown'’s syndrome, the exact aetiology in Miss K's case is
unknown. Her Brown’'s syndrome was first noted at three
years of age and is likely to have been congenital or may
have developed in infancy. It is believed that the majority
of cases of Brown's syndrome actually develop in infancy
and that very few are congenital.!” There was no evidence
of acquired trauma, juvenile theumatoid arthritis, chronic
sinusitis, systemic lupus erythematosus,® or other aetiology
supporting the diagnosis of an acquired Brown’s syndrome.

One possible theory for the aetiology of a congenital
Brown’'s syndrome in Miss K’'s case is the persistence
of the embryonic trabecular connections between the
superior oblique tendon and trochlea, thereby causing a
restriction of movement.??® The trochlea and superior
oblique tendon are derived from mesenchymal tissue and
are indistinguishable up to six weeks gestation (22mm
embryo). At 26mm (seven to eight weeks) differential
degeneration occurs between the trochlea and the tendon,
being discernible as separate structures connected by thick
trabeculae at 78 mm (approximately 12 weeks). By 26 weeks,
these septae generally degenerate, with only fine remnants
remaining.?"#? This initial development of the tendon and
trochlea occurs at the same time as the structures involved
in Goldenhar syndrome.

A second possible aetiologyis paradoxical innervation ofthe
superior oblique similar to Duane’s syndrome. Paradoxical
innervation has been described with the co-contraction
of the superior and inferior obliques on attempted
elevation in adduction.?**% Instead of the superior oblique
muscle relaxing in elevation in adduction, there is
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maximum innervation, restricting the globe from moving
upwards.?® 26 On depression in adduction the innervation to
the superior oblique is weaker, but still sufficient to move
the eye in this direction.?>?® There have been three cases
reported electromyographically showing this simultaneous
paradoxical innervation,?¥-2% but this has not been confirmed
by others.?® However, in cases of paradoxical innervation
one would expect a negative result on forced duction testing
under anaesthesia, with von Noorden stating that this is
never the case.?® As forced duction and electromyography
testing were not conducted in Miss K’s case, this aetiological
hypothesis can not be confirmed. The oculomotor nerve
innervates the inferior oblique muscle at 31 days, and the
superior oblique is innervated by the trochlear nerve at
33 days.'® The manifestation of Goldenhar syndrome is at
a similar time period to the innervation of the extraocular
muscles, providing a further possible basis for a relationship
between the two syndromes.

CONCLUSION

While Miss K presented with a variety of ocular findings,
only the epibulbar dermoid and infantile esotropia were
common findings in Goldenhar syndrome. The presentation
of Brown’s syndrome has not been reported previously
with Goldenhar syndrome. While we can not be certain
Miss K’'s Brown's syndrome was congenital and therefore
a true finding in Goldenhar syndrome, there are several
possible causes of Brown’'s syndrome that could relate to
the manifestation of Goldenhar syndrome, suggesting a
common teratogenic effect.

ACKNOWLEDGEMENTS

We wish to thank Marianne Muecke for her help with
German translations.

REFERENCES

1. Kokavec R. Goldenhar syndrome with various clinical manifestations.
Cleft Palate Craniofac J. 2006;43:628-634.

2. Chaudhuri Z, Grover AK, Bageja S, et al. Morning glory anomaly
with bilateral choroidal colobomas in a patient with Goldenhar’s
syndrome. J Pediatr Ophthalmol Strabismus. 2007;44:187-
189.

3. Ostler HB, Maibach HI, Hoke AW, Schwab IR. Diseases of the Eye &
Skin: A Color Atlas. Philadelphia: Lippincott Williams & Wilkins, 2004.

4. Setzer ES, Ruiz-Castaneda N, Severn C, et al. Etiologic
heterogeneity in the oculoauriculovertebral syndrome. J Pediatr.
1981;98:88-90.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Wright KW, Spiegel PH, editors. Pediatric Ophthalmology and
Strabismus. 2nd Ed. New York: Springer, 2003.

Gorlin RJ, Cohen MM, Hennekam RC. Syndromes of the Head and
Neck. 4th Ed. New York: Oxford University Press, 2001.

Bayraktar S, Bayraktar ST, Ataoglu E, et al. Goldenhar’s syndrome
associated with multiple congenital abnormalities. J Trop Pediatr.
2005;5:377-379.

Baum JL, Feingold M. Ocular aspects of Goldenhar’s syndrome. Am J
Ophthalmol. 1973;75:250-257.

Lang J. Management of microtropia. Br J Ophthalmol. 1974;58:281-292.

. Houston CA, Cleary M, Dutton GN, McFadzean RM. Clinical

characteristics of microtropia - is microtropia a fixed phenomenon? Br
J Ophthalmol. 1998;82:219-224.

Taylor D, Hoyt CS, editors. Pediatric Ophthalmology and Strabismus.
3rd Ed. Edinburgh: Elsevier Saunders, 2005.

Engiz O, Balci S, Unsal M, et al. 31 cases with oculoauriculovertebral
dysplasia (Goldenhar syndrome): clinical, neuroradiologic, audiologic
and cytogenetic findings. Genet Couns. 2007;18:277-288.

Stromland K, Miller M, Sjogreen L, et al. Oculo-auriculo-vertebral
spectrum: associated anomalies, functional deficits and possible
developmental risk factors. Am J Med Genet A. 2007;143A:1317-1325.

Tasse C, Bohringer S, Fischer S, et al. Oculo-auriculo-vertebral spectrum
(OAVS): clinical evaluation and severity scoring of 53 patients and
proposal for a new classification. Eur J Med Genet. 2005;48:397-411.

Tillman O, Kaiser HJ, Killer HE. Pseudotumor cerebri in a patient with
Goldenhar’s and Duane’s syndromes. Ophthalmologica. 2002;216:296-
299.

Santamaria L. An ‘atypical’ case of vertical retraction syndrome
in association with Klippel-Feil syndrome. Aust Orthopt J.
1997/1998;33:77-80.

Ansons AM, Davis H. Diagnosis and Management of Ocular Motility
Disorders. 3rd Ed. Oxford: Blackwell Science Ltd, 2001.

Bron AJ, Tripathi RC, Tripathi BJ, editors. Wolff’s Anatomy of the Eye
and Orbit. 8th Ed. London: Chapman & Hall Medical, 1997.

Ozanics V, Jakobiec FA. Prenatal development of the eye and its adnexa.
In: Jakobiec FA, editor. Ocular Anatomy, Embryology and Teratology
Philadelphia: Harper and Row, 1982.

von Noorden GK, Campos EC. Binocular Vision and Ocular Motility:
Theory and Management of Strabismus. 6th Ed. St. Louis: Mosby, 2002.

Sevel D. Brown's syndrome - a possible etiology explained
embryologically. J Pediatr Ophthalmol Strabismus. 1981;18:26-31.

Sevel D. The origins and insertions of the extraocular muscles:
development, histologic features, and clinical significance. Trans Am
Ophthalmol Soc. 1986;84:488-526.

Wilson ME, Eustis HS, Parks MM. Brown's syndrome. Surv Ophthalmol.
1989;34:1563-172.

Ferig-Seiwerth F, Celic M. A contribution to the knowledge of the superior
oblique tendon sheath syndrome (Brown's syndrome). In: Mein J,
Bierlaagh JJ, Brummelkamp-Dons TE, editors. Orthoptics - Proceedings
of the Second International Orthoptic Congress, Amsterdam, 11-13
May, 1971. Amsterdam: Exerpta Medica, 1972. p. 354-359.

Papst W, Stein HJ. [Etiology of the superior oblique tendon sheath
syndrome]. Klin Monatsbl Augenheilkd. 1969;154:506-518.

Stein HJ, Papst W. [Electromyographic studies on the pathogenesis
and therapy of the superior oblique tendon sheath syndrome
(Brown’s syndrome)]. Ber Zusammenkunft Dtsch Ophthalmol Ges.
1969;69:618-624.

Muecke et al: Brown’s Syndrome Associated with Goldenhar Syndrome: Aust Orthop J © 2009: Vol 41 (1)





