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Abstract
Introduction: Usher syndrome is a genetically heterogeneous condition and represents the most common cause
of inherited combined vision and hearing loss. Deficits manifest as sensorineural hearing loss that typically develops
at a young age and retinitis pigmentosa that can lead to peripheral vision loss and night blindness. As a result, this
syndrome can have a significant impact on a patient’s quality of life.
Previous studies have described an association between Usher syndrome and Fuchs’ heterochromic iridocyclitis, a form of
non-granulomatous uveitis that generally presents in a unilateral manner. We present a rare finding of bilateral uveitis
and, to the best of our knowledge, the first report of granulomatous uveitis as a feature in a patient with Usher syndrome.
Case presentation: A 45-year-old Caucasian woman with a known history of retinitis pigmentosa presented to our clinic
with suspected Usher syndrome, given her report of long-standing hearing loss. Aside from a mild loss in visual acuity,
our patient was otherwise asymptomatic. Visual field testing, audiology and electroretinography findings supported the
diagnosis of Usher syndrome. With slit lamp examination she was found to have bilateral keratic precipitates, with large,
greasy-white, mutton-fat keratic precipitates on the endothelial surface of her left eye. A thorough work-up that included
blood tests and imaging was negative for an alternative cause of her uveitis.
Conclusion: We present a rare finding of bilateral uveitis and what we believe to be the first reported instance of
mutton-fat keratic precipitates and granulomatous uveitis as a feature in a patient with Usher syndrome. By identifying
atypical presentations of the disease, we hope to contribute to the range of ophthalmic conditions that may be seen in
association with Usher syndrome.
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Introduction
Usher syndrome represents a genetically diverse condition that involves both early-onset sensorineural hearing
loss and retinal pathology. While reports of disease
prevalence vary, the condition has been estimated to
occur in three in 100, 000 individuals. Moreover, Usher
syndrome is the most common cause of combined deafness and blindness, accounting for nearly 50% of all
cases [1-3].
There exist three distinct types of Usher syndrome
that differ based on the onset and severity of symptoms.
Type 1 includes individuals with profound deafness at
birth with the onset of visual disturbances occurring
prior to puberty. This is the most severe form of disease
and is often accompanied by vestibular dysfunction.
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Type 2 involves congenital hearing loss that is less severe than type 1, with the onset of retinal disease occurring in the first or second decade of life. Finally, Type 3
is the least common presentation and involves variable
onset of both hearing and vision difficulties [2].
Currently, there are a number of genes with causative
roles in Usher syndrome. These genes are inherited in
an autosomal recessive manner and encode for peptides
that form a complex in sensory hair cilia of the inner ear
and in photoreceptors of the retina. Mutations in these
genes lead to sensorineural hearing loss that is generally
non-progressive and retinal changes consistent with retinitis pigmentosa (RP) [1].
Uveitis is a form of ocular inflammation that can involve the iris, ciliary body and choroid, and is subdivided
into granulomatous and non-granulomatous types. These
types may be differentiated based on the inflammatory cells
present: granulomatous uveitis involves macrophages and
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epithelioid cells and non-granulomatous uveitis is predominantly defined by a lymphocyte and plasma cell response
[4]. To date, several studies have demonstrated an association of RP with a form of non-granulomatous uveitis
called Fuchs’ heterochromic iridocyclitis (FHIC) [5-9]. This
form of anterior uveitis is characterized by stellate
endothelial keratic precipitates (KPs) and atrophic
changes in the iris. More recently, two studies have confirmed an association between Usher syndrome and
FHIC [10,11]. Furthermore, a recent study reported a
case of non-granulomatous uveitis that was distinct
from FHIC in a patient with Usher syndrome [3].
While associations between Usher syndrome and
FHIC have been described and observed in patients, the
uveitis typically presents in a unilateral manner. To the
best of our knowledge, a case of granulomatous uveitis
in a patient with Usher syndrome has not previously
been reported. We present a rare finding of bilateral
uveitis and what we believe to be the first case of a patient with granulomatous anterior uveitis of unknown
etiology in the setting of Usher syndrome.

Case presentation
A 45-year-old Caucasian woman with RP, previously diagnosed in 2005, presented to our clinic following a referral for suspected Usher syndrome given her history of
concomitant high frequency hearing loss. Apart from a
mild loss in visual acuity that had been relatively stable
for several years, our patient did not have any other significant ocular symptoms, including, most notably, an
absence of pain, redness and photophobia. Her medical
history was significant for hypertension, for which she
was taking a diuretic medication. She was also taking
vitamin A supplements. She was not taking any ocular
medications and she denied a history of ocular trauma
or pathology aside from RP.
Her family history included a 49-year-old sister who
was blind with RP and had hearing loss since childhood.
Another sister, 47 years old, had a slowly progressive
form of tunnel vision with RP (her hearing status was
presumed normal). Her two other siblings, a brother and
a sister, did not have any vision or hearing impairments.
On examination, our patient had a visual acuity of 20/
30+2 in her right eye and 20/30 in her left eye. There
was no improvement with pinhole correction. Her intraocular pressures were within normal limits in both eyes.
With slit lamp examination, her external examination
was normal and her sclera and conjunctiva were not
injected. Several small, round KPs were observed on the
inferior corneal endothelium in her right eye; however,
the anterior chamber was quiet and deep. In the inferior
aspect of her left corneal endothelium there were numerous large, greasy-white mutton-fat KPs (Figure 1A).
There were 2+ cells based on Standardization of Uveitis

Figure 1 Slit lamp examination findings in a patient with Usher
syndrome. (A) Anterior segment image with numerous large,
greasy-white mutton-fat keratic precipitates seen on the corneal
endothelial surface of the left eye. (B) Retro-illumination demonstrating
a posterior subcapsular cataract.

Nomenclature classification [12] but no flare in the anterior chamber of her left eye. Her irides were round
and flat with no evidence of posterior synechiae or heterochromia. Both eyes had posterior subcapsular cataracts
(Figure 1B) and there were occasional pigmented anterior
vitreous cells in her left eye. A retinal examination revealed pale optic nerves with arteriolar attenuation and
mid-peripheral bone spicule pigment distribution. There
were no signs of pars planitis or retinitis with scleral depression. In addition to her known RP, bilateral uveitis
with granulomatous uveitis in her left eye was diagnosed
based on examination findings.
A macular optical coherence tomography scan demonstrated a preserved macula with no cystoid macular
edema. Her previous records indicated an extinguished
response with vestigial flicker on electroretinography,
suggestive of advanced RP, and moderate bilateral sensorineural hearing loss with severe loss at higher frequencies from an audiology assessment. Our patient had
no obvious speech impediments and she did not have
cochlear implants. Prior visual field testing had revealed
bilateral ring scotomas with central sparing.
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A thorough uveitis work-up demonstrated that her
angiotensin-converting enzyme, calcium, and liver enzyme
levels were within normal limits. She had a slightly elevated erythrocyte sedimentation rate at 25 mm/h (normal
range: 0 to 20 mm/h). Tests for human leukocyte antigen
B27 and syphilis were negative. A chest X-ray showed no
definite hilar or mediastinal lymphadenopathy and no
signs of tuberculosis. Findings from an X-ray of her sacroiliac joints were normal.
Based on these results, our patient was diagnosed with
type 2 Usher syndrome with an associated granulomatous uveitis of undetermined etiology. Given the absence
of symptoms and apparent chronicity of presentation,
treatment was not indicated at the time of her presentation. She was encouraged to attend follow-up appointments to monitor the progression of her disease and any
possible complications of the uveitis. Formal genetic
testing was discussed, but access to clinical testing is
generally problematic and research testing has yet to be
initiated.

Discussion
Usher syndrome is a genetically heterogeneous condition
that represents the most common cause of inherited
deafness and blindness. Individuals typically present with
marked sensorineural hearing loss and vision impairment secondary to retinitis pigmentosa. The differentiation of the forms of Usher syndrome based solely on
symptoms may be problematic and not lead to a specific
diagnosis. Increasingly molecular genetic analysis is
called upon, when available on a clinical basis, to guide
the investigation of these cases. To date, fourteen gene
loci have been implicated in Usher syndrome with ten of
these genes being identified [13]. Inherited in an autosomal recessive pattern, mutations in these genes can
lead to functional impairment with significant quality of
life implications, making this an important condition to
recognize and accurately diagnose.
Several studies have demonstrated an association between RP, the main ocular phenotype in Usher syndrome, and FHIC [5-9]. The presentation of anterior
uveitis in FHIC is typically unilateral and chronic, with
patients often lacking any symptoms. A characteristic
slit-lamp finding involves stellate KPs on the corneal
endothelium, providing further evidence for this nongranulomatous form of uveitis. While the majority of
studies that observed FHIC in patients with RP described unilateral KPs as expected, Sandinha et al. reported a case of bilateral stellate KPs [8].
More recently, studies have demonstrated an association
between Usher syndrome and FHIC [10,11]. Lichtinger
et al. performed a retrospective analysis of 58 patients
with RP and discovered an even stronger association between FHIC and Usher syndrome. In the two cases
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presented in that study, both patients had unilateral stellate KPs [10]. In addition, another study demonstrating
this association also presented the case of a patient with
unilateral stellate KPs [11].
We report the case of a patient with Usher syndrome
and bilateral KPs, a rare finding in the literature. Moreover, our patient presented with numerous large, greasywhite mutton-fat KPs on the endothelial surface of her
left eye. To the best of our knowledge, this finding has
not been previously reported in a patient with Usher
syndrome. To date, all but one case of uveitis in Usher
syndrome has been attributed to FHIC: Alzuhairy and
Alfawaz described a case of non-granulomatous uveitis
in a patient with Usher syndrome that did not resemble
FHIC [3]. We have, however, been unable to find an observation in the literature of granulomatous uveitis in
Usher syndrome. We thus present this rare finding in a
recognizable syndrome. It should be mentioned that because this is the first reported instance the possibility of
a coincidental association cannot be ruled out.
While the mechanism explaining the association of
uveitis and Usher syndrome has not been established,
there have been suggestions that an underlying autoimmune reaction may be responsible. Retinal S antigen
is present in rod photoreceptors and has been implicated
in inflammatory eye conditions including uveitis and retinal disease [14]. Patients with RP have been shown to
have B cells that respond and react to retinal S-antigen
[15]. It has been suggested that patients with RP, and
thus patients with Usher syndrome, may have an underlying tendency for immune reactions that predispose
them to developing uveitis. Furthermore, Chowers et al.
suggest that patients with RP may develop reactions to
antigens in the anterior chamber of the eye that can result in uveitis [5]. In their study, they referenced FHIC
and suspected other factors involved in the development
of uveitis in RP because FHIC typically presents unilaterally. We discovered bilateral KPs in our patient, which
adds support to a proposed underlying immune mechanism because uveitis would not be expected to preferentially affect one eye. The granulomatous reaction seen
in our patient does, however, suggest that other factors
may exist and contribute to uveitis in Usher syndrome.

Conclusion
We have reviewed Usher syndrome: a heterogeneous
condition that represents the most common inherited
cause of combined vision and hearing loss. Deficits typically manifest early on in a patient’s life and the condition can have a significant impact on quality of life. As a
result, early detection with an accurate diagnosis is especially important.
While an association between Usher syndrome and
non-granulomatous uveitis has been described, our finding
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of bilateral uveitis is a rare occurrence. Furthermore, to
the best of our knowledge, we are the first to report granulomatous uveitis as a finding in Usher syndrome. Our patient demonstrated numerous mutton-fat KPs on her
corneal endothelium that could not be attributed to any
known cause. We hope that this illustration of a rather
atypical finding in a patient with Usher syndrome may add
to the clinical spectrum of ophthalmic conditions that can
be seen in association with Usher syndrome.

Page 4 of 4

12. Jabs DA, Nussenblatt RB, Rosenbaum JT, Standardization of Uveitis
Nomenclature (SUN) Working Group. Standardization of uveitis
nomenclature for reporting clinical data. Results of the First International
Workshop. Am J Ophthalmol. 2005;140:509–16.
13. El-Amraoui A, Petit C. The retinal phenotype of Usher syndrome:
pathophysiological insights from animal models. C R Biol. 2014;337:167–77.
14. Suleyman S, Dumonde DC, Banga JP. Idiotypic expression of antibodies to
retinal S-antigen in experimental autoimmune uveoretinitis. Immunology.
1987;62:537–41.
15. Reid DM, Campbell AM, Forrester JV. EB-virus transformed human lymphocytes
from uveitis and retinitis pigmentosa patients secrete antibodies to retinal antigens.
J Clin Lab Immunol. 1988;26:107–11.

Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying images. A copy of the written consent is available for review by the Editor-in-Chief of this journal.
Abbreviations
FHIC: Fuchs’ heterochromic iridocyclitis; KP: Keratic precipitates; RP: Retinitis
pigmentosa.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
IM clinically assessed, analyzed and interpreted the patient data regarding
the genetic condition and ocular manifestations. MB compiled patient data
and was a major contributor in writing the manuscript. Both authors read
and approved the final manuscript.
Acknowledgements
This case report was supported by the Department of Ophthalmology, Royal
Alexandra Hospital. We would like to thank Ken Dalton for his expertise with
ocular imaging.
Received: 3 September 2014 Accepted: 28 January 2015

References
1. Bonnet C, El-Amraoui A. Usher syndrome (sensorineural deafness and retinitis
pigmentosa): pathogenesis, molecular diagnosis and therapeutic approaches.
Curr Opin Neurol. 2012;25:42–9.
2. Yan D, Liu XZ. Genetics and pathological mechanisms of Usher syndrome.
J Hum Genet. 2010;55:327–35.
3. Alzuhairy SA, Alfawaz A. Nongranulomatous anterior uveitis in a patient
with Usher syndrome. Saudi J Ophthalmol. 2013;27:295–8.
4. Read RW, Zamir E, Rao NA. Nongranulomatous inflammation: uveitis,
endophthalmitis, panophthalmitis, and sequelae. In: Tasman W, Jaegar EA,
editors. Duane’s ophthalmology [CD-ROM]. Philadelphia: Lippincott Williams
and Wilkins; 2006.
5. Chowers I, Zamir E, Banin E, Merin S. Retinitis pigmentosa associated with
Fuchs’ heterochromic uveitis. Arch Ophthalmol. 2000;118:800–2.
6. Vuorre I, Saari M, Tiilikainen A, Rasanen O. Fuchs’ heterochromic cyclitis
associated with retinitis pigmentosa: a family study. Can J Ophthalmol.
1979;14:10–6.
7. Van den Born LI, van Schooneveld MJ, de Jong PT, Bleeker-Wagemakers EM.
Fuchs’ heterochromic uveitis associated with retinitis pigmentosa in a father
and son. Br J Ophthalmol. 1994;78:504–5.
8. Sandinha T, Weir C, Hammer H. Retinitis pigmentosa associated with Fuchs’
heterochromic uveitis. Eye (Lond). 2003;17:778–9.
9. Yalvaç IS, Altintas AK, Gökdere A, Duman S. Fuchs’ heterochromic uveitis
associated with retinitis pigmentosa. Acta Ophthalmol Scand.
1998;76:243–4.
10. Lichtinger A, Chowers I, Amer R. Usher syndrome associated with Fuchs’
heterochromic uveitis. Graefes Arch Clin Exp Ophthalmol. 2010;248:1481–5.
11. Turan-Vural E, Torun-Acar B, Tükenmez N, Sevim MŞ, Buttanri B, Acar S.
Usher syndrome associated with Fuchs’ heterochromic uveitis: a case report.
Clin Ophthalmol. 2011;5:557–9.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

