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Introduction
Joubert syndrome (JS) is a ciliopathy caused by over 34 heterogenous genes that affect 

the function of primary cilia 1. It manifests as a neurodevelopmental disorder with related 
retinal or renal dystrophies and other organs, depending on the genes involved. It is inherited 
in an autosomal recessive pattern. INPP5E mutations have been recognized as a rare cause 
of ciliopathy and contribute to JS with associated diseases. [1-3] INPP5E encodes inositol 
polyphosphate 5-phosphate E, a vital protein in creating and maintaining primary cilia, which 
can be found in the inner segment of photoreceptors. [4] Retinitis pigmentosa has been 
rarely reported in patients with JS. We would like to present a case with a novel homozygous 
mutation in INPP5E in a patient with JS combined with retinitis pigmentosa.

Case Report
A 11-year-old Arabic-speaking girl presented with chronic and progressive vision loss 

since age 7. She reported more blurred vision at night than during the day. She had trouble 
seeing in school. Her vision would completely whiten out and then gradually come back when 
she was exposed to bright light. Besides progressive myopia, she also endorsed a history of 
“a nerve problem” since birth. The patient had been attending occupational therapy to learn 
how to improve her muscular strength and coordination. She had suffered from chronic 
headache, insomnia, and fine motor skill deficiency, such as difficulty writing and frequent 
dropping of objects. Family history included a brother with nonprogressive nyctalopia and a 
maternal aunt who was blind in her 30s with unknown diagnosis. On external examination, 
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Abstract
Purpose: To present a case with INPP5E mutation associated with Joubert syndrome and retinitis 
pigmentosa (RP).

Methods: A 11-year-old girl presented with progressive vision loss, lack of coordination, and muscular 
weakness. Vision acuity was 20/60 bilaterally. Dilated fundus exam revealed temporal disc pallor, 
retinal pigmentary epithelial mottling and atrophy, and diffuse white specks. Fundus autofluorescence 
showed diffuse peripheral hypo autofluorescence and a ring of hyper autofluorescence in the macula. 
Electroretinography showed decreased cone and rod responses.

Results: Genetic test was positive for INPP5E c.1073C>T (p. Pro358Leu) homozygous mutation.

Conclusions and Importance: INPP5E is one of many genes contribute to Joubert syndrome. A novel 
homozygous mutation in INPP5E (c.1073C>T (p. Pro358Leu) can be associated with Joubert syndrome 
combined with RP.
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there was weakness in proximal muscles. She also demonstrated 
fine nystagmus with intermittent diplopia. Her best-corrected 
vision acuity (BCVA) was 20/60 bilaterally with a refraction 
of -6.00 diopters in spherical equivalent in both eyes. Clear 
cornea and lens, retina showed mild temporal disc pallor, retinal 
pigmentary epithelial (RPE) mottling and retinal atrophy in the 
macular, attenuated vasculature, RPE mottling in a speculated 
pattern in the periphery, and diffuse white flecks (Figure 1). 

Fundus autofluorescence (FAF) showed severe peripheral hypo 
autofluorescence with a ring of hyper autofluorescence around 
the macula, which was consistent with unhealthy RPE (Figure 2). 
Optic coherence tomography (OCT) revealed outer retinal atrophy 
with peri macular ellipsoid zone loss in both eyes (Figure3). 
Electroretinography (ERG) was consistent with decreased cone and 
rod responses (Figure 4). Humphry visual field test demonstrated 
bilateral total peripheral visual field restrictions (Figure 5).

Figure 1: Color Fundus photography of the right eye 
(A) and left eye.

(B) both demonstrate mild temporal disc pallor, retinal pigmentary epithelial (RPE) mottling and retinal atrophy in 
the macular, attenuated vasculature, RPE mottling in a speculated pattern in the periphery and diffuse white flecks 

throughout the retina.

Figure 2: Fundus autofluorescence (FAF) of the right eye 
(A) and left eye. 

(B) show bilateral severe peripheral hypo autofluorescence with a ring of hyper autofluorescence around the macula, 
consistent with unhealthy retinal pigmentary epithelium.



3

Med Surg Ophthal Res       Copyright © Natalie Huang

MSOR.000564. 3(3).2022

Figure 3: Optic coherence tomography (OCT) of the right eye 
(A) and left eye.

(B) reveal outer retinal atrophy with perimacular ellipsoid zone loss in both eyes. White arrows demonstrate the 
beginnings of ellipsoid zone loss.

Figure 4: Electroretinography (ERG) was consistent with decreased cone and rod responses.
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Figure 5: Humphry visual field test demonstrated total peripheral visual field restrictions in the right eye (A) and the 
left eye (B).

The patient was diagnosed with RP with a genetic test positive 
for INPP5E c.1073C>T (p. Pro358 Leu) homozygous mutation. 
Magnetic resonance imaging (MRI) of the brain demonstrated 
the molar tooth sign with atrophy of the cerebellar vermis, 
thickened and elongated superior cerebellar peduncles and deep 

interpeduncular fossa (Figure 6). The patient exhibited progressive 
myopia with a BCVA of 20/100 bilaterally with progressive pain in 
her spine, for which she followed up with neurology with repeat 
neuroimaging.

Figure 6: Magnetic resonance imaging (MRI) of the brain demonstrated the molar tooth sign (white arrow), with 
atrophy of the cerebellar vermis, thickened and elongated superior cerebellar peduncles and deep interpeduncular 

fossa.
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Discussion
JS is a rare autosomal recessive disorder that belongs to a 

subgroup of ciliopathies that affect the central nervous system. 
Patients with JS demonstrate developmental delay, ataxia, hypotonia, 
nystagmus, renal and retinal dystrophies. [2,5] The diagnosis of JS 
is confirmed by the molar tooth sign on MRI of the brain, which 
is characterized by hypo genesis or agenesis of the cerebellar 
vermis, hypertrophy and elongation of the superior cerebellar 
peduncles and deep interpeduncular fossa. [6,7] Phosphoinositide 
5-phosphatase is a ciliary protein encoded by INPP5E, mutations 
that cause ciliopathies, including JS. [8] Different mutations of 
the same gene can lead to different manifestations. For instance, 
a homozygous mutation at INPP5E c.1303C>T (p. Arg435Trp) was 
found to cause JS and related nephropathy, while a homozygous 
mutation at INPP5E c.1565G>C was linked with JS and retinal 
dystrophy. [2] In a large cohort study of patients with JS, INPP5E 
was found to be most visually impaired due to retinal degeneration. 
[1,3] There are 27 known INPP5E mutations that are associated 
with 2.7% of JS and related syndromes that involve predominantly 
the ocular system, such as Bardet- Biedel syndrome and Cohen 
syndrome [4,9]. In Arabs, such as our patient, INPP5E is one of the 
most common genetic mutations that are associated with JS [10].

Conclusion
Although retinal dystrophies have been known to be associated 

with JS, a case with JS combined RP has not been reported in 
the literature. We present the first case of such, with a novel 
homozygous mutation at INPP5E c.1073C>T (p. Pro358 Leu). As 
INPP5E has been increasingly recognized as a causative gene for 
JS and related syndromes, we hope to acknowledge this distinct 
mutation and its association with JS and RP, which could help direct 
clinicians with their diagnosis with a similar presentation.
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