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Abstract
Purpose: To report a case of Pigmented Paravenous Chorioretinal Atrophy (PPCRA) associated with a novel RPGRIP1
dominant variant.

Methods: Case report. The patient underwent multimodal retinal imaging, including spectral-domain optical coherence

tomography (OCT), OCTAngiography (OCTA), blue-light autofluorescence (BAF), and ultra-widefield pseudocolor reti-

nography and autofluorescence. Genetic testing was performed using next-generation sequencing.

Results: A 67-year-old male presented with a clinical suspicion of retinitis pigmentosa. His best-corrected visual acuity

was 20/32 in the right eye and 20/200 in the left eye. On fundus examination, paravenous pigment clumping and chor-

ioretinal atrophy were seen bilaterally, matching confluent hypoautofluorescent areas departing from the optic disc.

This clinical presentation suggested a case of PPCRA. Genetic testing found a heterozygous deletion of nucleotide 631

(c.631del) in the RPGRIP1 gene, a frameshift variant that generates a premature stop codon (p.Ser211Valfs*64) and there-

fore results in a truncated or absent protein product. The variant was regarded as likely pathogenic (class IV).

Conclusion: In this report, we describe a case of PPCRA in association with a novel, likely pathogenic c.631del,

p.Ser211Valfs*64 variant in RPGRIP1, a gene that has been associated with Leber congenital amaurosis and cone-rod dys-

trophy. Our case expands the spectrum of genes associated with PPCRA and prompts further studies to ascertain the

molecular etiopathogenesis of this disease.
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Introduction
Pigmented Paravenous Chorioretinal Atrophy (PPCRA;
OMIM #172870) is a bilateral retinal disease characterized
by peripapillary and radial chorioretinal atrophy and parave-
nous pigment clumping, with a variable clinical spectrum.
PPCRA is a slowly progressive disorder with patients remain-
ing asymptomatic for many years. Since the disease pro-
gresses following the vascular distribution, foveal
involvement is rare but possible.1–3 Diagnosis is usually
made at fundoscopic examinations during a routine ophthal-
mic examination. Retinal pigmented epithelium (RPE) has
been reported to be the primarily affected component, with
secondary involvement of the choroid.4 On the other hand,
the remarkable vascular impairment suggests that PPCRA
may be considered a vascular disease with paravenous

location, whose expressivity could be modulated by concomi-
tant factors. Although etiopathogenesis is still unknown,
genetic, inflammatory, infectious, and traumatic factors may
be implicated. Family history is rarely present and most of
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the cases reported are sporadic.2,3 Only a few families with a
possible genetic etiology of PPCRA are reported in the litera-
ture, given the rarity of the disorder.5–9 Herein we describe a
case of PPCRA associated with a novel RPGRIP1 dominant
variant.

Case description
A 67-year-old male patient was referred to the Retinal
Heredodystrophy Unit of the Department of Ophthalmology
of IRCCSSanRaffaele Scientific Institute inMilanwith a clin-
ical suspicion of retinitis pigmentosa. He described having a
30-year history of nyctalopia and progressive central vision
blurring. The patient did not suffer from any systemic diseases.
He reported that his 55-year-old brother was affected by a
similar yet unspecified retinal condition but was unavailable
for further clinical examination; on the other hand, his
31-year-old son had completely normal retinal findings. We
performed a complete ophthalmologic examination, including
measurement of best-corrected visual acuity (BCVA), spectral-
domain optical coherence tomography (OCT), blue-light
autofluorescence (BAF), Multicolor imaging, and OCT angi-
ography (OCTA) using Spectralis HRA+OCT (Heidelberg
Engeneering, Heidelberg, Germany), ultra-widefield (UWF)
pseudocolor retinography and autofluorescence (Optos

Optomap, Dumfermline, Scotland, UK). BCVA was 20/
32 in the right eye (RE) and 20/200 in the left eye (LE).
Anterior segment examination was unremarkable whereas
bone spicule and pigment clumping along venous retinal
vessels were evident in both eyes on fundus biomicroscopy
(Figure1Aand1B).OCTrevealeddisruptionofphotoreceptor
bands throughout the entiremacula in both eyes though foveal
RPE atrophy was evident only in LE, as expected given the
poor visual acuity (Figure 1C and 1D). Macular OCTA was
able to detect rarefaction of deep capillary plexus, along
with choriocapillaris loss topographicallymatching hypoauto-
fluorescent atrophic areas on BAF (Figure 2).

This clinical presentation did not match with the previous
diagnosis of retinitis pigmentosa, andmultimodal imaging fea-
tures suggested a case of PPCRA.Wesubsequently advised the
patient to undergo genetic testing, which was performed
throughnext-generation sequencing (NGS) of exons andflank-
ing intronic regions (+20/-20 bases) on a panel of genes linked
to inherited retinal dystrophies, using an Illumina NexSeq500
(Illumina Inc., San Diego, CA, USA). Variants with a fre-
quency < 1% in the general population were confirmed using
direct Sanger sequencing. NGS found a heterozygous deletion
of nucleotide 631 (c.631del) in theRPGRIP1gene, a frameshift
variant that alters the reading of subsequent codons (starting
from serine to valine at position 211) and generates a premature

Figure 1. Ultra-widefield fundus imaging in pigmented paravenous chorioretinal atrophy. (A, B) Pseudocolor retinography shows the

paravenous distribution of pigment clumping. (C, D) Green-light autofluorescence emphasizes the confluence of atrophic regions

departing from the optic disc and tracing the path of the venous retinal vessels.
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stop codon 64 amino acids downstream (p.Ser211Valfs*64),
resulting in a truncated or absent protein product. This variant
was absent frompopulationdatabases (gnomADno frequency)
andwas interpretedas likelypathogenic (class IV), according to
AmericanCollegeofMedicalGenetics (ACMG)criteria (PM2,
PM4, PM6).

Discussion
Herein, we present a case of PPCRA associated with a dom-
inant frameshift variant in the RPGRIP1 gene (c.631del,

p.Ser211Valfs*64). To our knowledge, this variant is not

reported in the literature and is absent from population data-
bases. Moreover, the RPGRIP1 gene has never been asso-
ciated with the PPCRA phenotype.

The RPGRIP1 gene encodes a protein product of 1.287
amino acids that interact with retinitis pigmentosa GTPase
regulator (RPGR), the gene responsible for X-linked retin-
itis pigmentosa.10

Biallelic RPGRIP1 null variants are a known cause of
Leber congenital amaurosis11 while missense variants,

Figure 2. Multimodal imaging in pigmented paravenous chorioretinal atrophy. Multicolor (A, H) and blue-light autofluorescence (B, I)

disclose a prominent macular involvement in the left eye. Horizontal (C, J) and vertical (D, K) optical coherence tomography (OCT)

radial scans demonstrate a bilateral disruption of photoreceptor layers throughout the macula in both eyes with atrophy of the retinal

pigment epithelium atrophy in the left eye. OCTAngiography shows a rarefaction of deep capillary plexus (F, M) with relative sparing of

superficial capillary plexus (E, L). Loss of choriocapillaris is seen only in the left eye (G, N), corresponding to areas of profound

hypoautofluorescence on blue-light autofluorescence (white arrowheads).
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which tend to localize in conserved protein domains, are
associated with cone-rod dystrophies.12,13 In our patient
affected by PPCRA, we identified a dominant frameshift
variant that results in a truncated or absent protein
product. Haploinsufficiency due to the presence of a null
RPGRIP1 allele could explain the clinical phenotype,
that manifests in adulthood with slow anatomic-functional
progression and interocular asymmetry.1–3 However, the
etiopathogenesis of PPCRA is still debated, despite this
retinal disease has been deemed to be hereditary in multiple
reports.5–8 Indeed, it has been associated with CRB19 and
HK114 dominant variants and also reported as a variant
phenotype in the retinitis pigmentosa spectrum.15,16 In
addition, the diagnosis of PPCRA can be challenging.
Our patient had complained of nyctalopia and reduced
central vision, and presented a bilateral macular involve-
ment, in addition to confluent paravenous pigment clump-
ing and atrophy in retinal mid- and far-periphery. All these
features are quite common in PPCRA,2,3 a highly recogniz-
able phenotype even in absence of electrophysiological
testing, which we did not perform on this patient.
Moreover, using OCTA we detected a prominent rarefac-
tion of the deep capillary plexus at the macula along
with a choriocapillaris loss limited to the areas of complete
RPE atrophy, consistently with previous reports.4

In summary, we report an Italian patient affected by
PPCRA, harboring a novel heterozygous variant in
RPGRIP1, a gene that causes recessive Leber congenital
amaurosis and cone-rod dystrophy. Our report expands
the genotypic spectrum of PPCRA, previously associated
only with CRB1 and HK1 genes, and the phenotypic spec-
trum of RPGRIP1-associated inherited retinal dystrophies.
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