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Abstract

Pigmented paravenous retinochoroidal atrophy (PPRCA) is a rare diagnosis
of exclusion as it can mimic many hereditary retinal (namely retinitis pig-
mentosa), infectious, and inflammatory disorders. Once diagnosed, it car-
ries a favorable prognosis due to the macula being spared with slow to no
progression and a lack of symptoms. However, rare cases have shown macu-
lar involvement and symptoms including nyctalopia. Clinicians should be
aware of presentations of PPRCA, beyond the typical findings noted in the
literature, as these cases could be misdiagnosed. This case report details a
rare presentation of PPRCA with macular involvement and nyctalopia. A
review of common and uncommon findings, potential pathophysiology, dif-
ferential diagnoses, and multimodal imaging results is also presented.
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INTRODUCTION

Pigmented paravenous retinochoroidal atrophy (PPRCA) is a rare disorder
of the retina and choroid. Although the etiology is unknown at this time,
inflammatory and hereditary pathologies have been postulated."® The con-
dition is characterized by retinal pigment epithelium atrophy and photore-
ceptor degeneration, choriocapillaris atrophy, and namely, pigment accu-
mulation around retinal veins radiating from the optic nerve. The condition
tends to present bilaterally and symmetrically with little to no progression
noted in case reports and series.*® As the condition tends to spare the mac-
ula, most patients are asymptomatic and the diagnosis is made by chance
upon retinal examination. This case report details an uncommon presenta-
tion of PPRCA in which the diagnosis was made based on ocular history,
multimodal imaging, and the results of laboratory and genetic testing.

CASE REPORT

A 25-year-old black male presented for a comprehensive eye exam with a
chief complaint of reduced vision for distance and near in both eyes along
with not being able to find his seat in a dimly lit movie theater. These symp-
toms were consistent with nyctalopia. The patient reported that his de-
creased vision had started 10 years prior and that he had been diagnosed by
previous providers with retinitis pigmentosa; genetic testing had not been
performed when the previous records were reviewed. Both his ocular and
medical history and his family’s ocular and medical history were otherwise
unremarkable. The best corrected visual acuity was 20/300 in the right eye
and 20/70 in the left eye. External examination, entrance testing, and slit
lamp examination findings were unremarkable. Intraocular pressures were
12 mmHg in both eyes by Goldmann applanation tonometry. Fundus exami-
nation revealed optic discs with a 0.25/0.25 cup-to-disc ratio in both eyes
with no evidence of pallor. Macular mottling with retinal sheen was noted
in both eyes. Retinal pigment accumulation was present adjacent to and
around retinal veins that radiated from the optic nerve in both eyes (Figure
1). No vessel attenuation was present. Fundus autofluorescence revealed
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hypoautofluorescence with surrounding hyperautofluorescence also radiating from the optic nerve and following
the course of the retinal veins into the mid periphery (Figure 2). The extensive hypoautofluorescence in the midpe-
riphery, indicative of retinal pigment epithelium atrophy, likely accounted for the patient’s complaints of nyctalo-
pia. Spectral domain optical coherence tomography of the macula revealed perifoveal loss of the ellipsoid zone and
interdigitation zone and thinning of the retinal pigment epithelium which likely accounted for the patient’s reduced
acuities. Spectral domain optical coherence tomography was also performed in and around the retinal veins and
revealed retinal pigment accumulation in the inner and outer retina accompanied by posterior shadowing along
with choriocapillaris atrophy (Figure 3).

Due to the patient’s entering history and clinical examination, PPRCA was suspected. An inherited retinal disease panel
was scheduled to rule out the initial diagnosis of retinitis pigmentosa or any other inherited retinal disease. Uveitic
laboratory testing was also ordered to rule out any infectious or inflammatory etiology. Testing included syphilis IgG,
QuantiFERON Gold, angiotensin-converting enzyme, serum lysozyme, complete blood count, and herpes simplex ti-
ters, and cytomegalovirus titers. The patient returned one month later for a follow-up visit and to review his test results.
The ocular examination findings were unchanged from those in his previous exam. The inherited retinal disease panel
was negative for any inherited retinal disease while the lab testing for infectious and inflammatory diseases was also
unremarkable. Visual field testing and electrodiagnostic testing were considered, however the findings vary between
known PPRCA cases (see Discussion). Also, many conditions (see differentials) can exhibit similar findings . Therefore,
these tests were not performed. Based on the examination findings and normal laboratory and genetic testing, the pa-
tient was diagnosed with PPRCA. Subsequent examination by a retinal specialist confirmed the diagnosis. The patient
was referred for low-vision rehabilitation and continues to be followed, with the last visit showing stable findings.

Ultra-wide field fundus photographs of the left eye and right eye revealing retinal pigment accumulation adjacent to
and around retinal veins radiating from the optic nerves and extending into the midperiphery.

Fundus autofluorescence of the left eye and right eye showing hypoautofluorescence with surrounding
hyperautofluorescence also radiating from the optic nerve and following the course of the retinal veins into the midperiphery.
The extensive hypoautofluorescence in the midperiphery is indicative of retinal pigment epithelium damage and atrophy.
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Spectral domain optical coherence tomography of the macula revealed perifoveal loss of the ellipsoid zone and
interdigitation zone, and thinning of the retinal pigment epithelium in the right (top image) and left eye (middle image) which
likely accounted for the patient’s reduced acuities. Spectral domain optical coherence tomography was also performed in and
around the retinal veins (bottom image), and revealed retinal pigment accumulation accompanied by posterior shadowing
(yellow circle). Choriocapillaris atrophy is also present around areas of paravenous involvement (orange rectangles).
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PPRCA is a rare disease of the retina and choroid. Typically, the condition presents bilaterally and symmetri-
cally as retinochoroidal atrophy with adjacent pigment that follows the course of retinal veins that radiate in
a peripapillary manner.* The macula is typically spared and hence most patients are asymptomatic. However,
uncommon symptoms have been reported, including vision loss (due to macular involvement), field loss, and
nyctalopia. These uncommon symptoms were noted in this patient. Since this condition is rare, the average age
of diagnosis has varied between studies. One study noted an average age at diagnosis of 51, while another study
noted an average age at diagnosis of 36.>° Patients also vary widely in age; anywhere from 29 to 82 years of age,
with no gender tendency.?

The etiology of PPRCA is still unknown. Various theories have been postulated, including that it may be an
inherited disorder. McKay et al. noted a PPRCA phenotype, with variable expressivity in a family mutation
in the CRB1 gene.” However, further studies and review have failed to find a genetic linkage. Other causes
have been thought to include inflammatory and infectious precursors. It is well established that cases with a
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CASE REPORT

PPRCA-like presentation can occur following diseases such
as measles, syphilis, Behcet’s disease, and various other uve-
itic conditions."® As this fundus appearance has a true un-
derlying etiology, many have termed it pseudo PPRCA, with
true PPRCA being reserved as a diagnosis of exclusion.! Qur
patient’s uveitis testing was noted to be normal, and hence
it was unlikely that the patient had pseudo PPRCA. Other
appropriate differentials should also be considered, with the
main differential being retinitis pigmentosa.

* Retinitis pigmentosa: as it is an inherited retinal
disorder, family history can be useful in addition to
genetic testing that can be performed to screen for
any potential mutations. Other signs that are seen
more often in retinitis pigmentosa than PPRCA
include optic nerve pallor, significant complaints of
nyctalopia, and vessel attenuation.’ Bone spicules,
or pigment accumulation, are seen around arter-
ies and veins compared to predominant venous
involvement with PPRCA, as seen in this patient.
The condition is also quite progressive compared to
PPRCA. Although the patient in this case report had
complaints of nyctalopia, genetic testing and fundus
appearance (lack of bone spicules, lack of nerve
pallor, and lack of retinal arterial involvement)
excluded retinitis pigmentosa.

* Syphilis: a bacterial infection secondary to Trepo-
nema pallidum. It is known to vary in its presentation
but can result in pigmentary retinopathy similar to
PPRCA.! Active or previous infections of syphilis can
be verified through standard blood testing.® Standard
syphilis testing for this patient was negative.

 Serpiginous chorioretinopathy: A progressive condi-
tion classified under the white dot syndromes that
presents with large amounts of chorioretinal atrophy
that radiate from the optic nerve in a snake-like
fashion. At times, it has been associated with tuber-
culosis.”” However, lab testing for tuberculosis was
negative and the retinal appearance did not support
serpiginous chorioretinopathy.

 Angioid Streaks: these linear streaks radiate from
the optic nerve, in a similar fashion to PPRCA, and
represent breaks in Bruch’s membrane. The term
angioid means resembling a blood vessel, hence they
can be confused with normal blood vessels leav-
ing the optic disc. They can also be associated with
systemic conditions such Pseudoxanthoma elasticum,
Ehler-Danlos syndrome, Paget’s disease, and Sickle
cell disease.!® At times, the streaks are idiopathic
with no known cause. Our patient’s history was not
significant for any of these systemic conditions. The
patient’s fundus appearance also did not correspond
to that of a patient with angioid streaks.
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 Helicoid peripapillary chorioretinal degeneration: a rare hereditary condition that presents with
atrophic chorioretinal degeneration that radiates from the optic nerve outwards to the retinal pe-
riphery. The condition is secondary to TEAD1 mutations and is largely seen in patients of Icelandic
origin." Genetic testing was negative for TEAD1 mutation in our patient.

With the etiology of PPRCA still to be determined, an underlying pathophysiology is also difficult to ascertain.
However, it has been long established that the retina and choroid are the two main sites of involvement. Barteselli
commented on how choroidal thinning precedes damage to the choroid. It was once thought that reduced blood
flow secondary to this thinning led to outer retinal dysfunction (photoreceptor atrophy followed by retinal pigment
epithelium atrophy).”? The study by Lee et al. also strengthened this hypothesis, as they observed visible choroidal
thinning with an undisturbed retinal pigment epithelium in some patients.? This evidence seems to support the
theory of choroidal thinning leading to outer retinal damage. However, further investigations will be needed to
identify the exact mechanism involved in the development of PPRCA.

Although the diagnosis can be made based on fundus observation and the results of testing outside the clinical set-
ting, multimodal imaging can aid in arriving at a final diagnosis more promptly and with more confidence. However,
clinicians should note that none of the test results are pathognomonic for PPRCA, since similar results can also be
seen with the previously listed differential diagnoses.

Fundus autofluorescence is considered to be the best imaging modality as it excels at capturing the extent of
retinochoroidal atrophy associated with PPRCA lesions. This is seen as separation lines between the currently
affected (hyperautofluorescence) and previously affected/damaged (hypoautofluorescence) areas.>** Specific
areas of hypoautofluorescence should correspond to areas of outer retinal damage as evidenced by fluorescein
angiography and optical coherence tomography.? Various fundus autofluorescence patterns can be present
in patients so multiple classifications have been suggested.*® The most recent of these systems classifies the
extent of the retinochoroidal lesions into three categories, paravenous, focal, and confluent, with paravenous
being the most common type.? Paravenous fundus autofluorescence patterns show a continuous hypoautofluo-
rescence pattern that is surrounded by hyperautofluorescence along the course of retinal veins. This is likely
the pattern seen in our patient. The focal subtype lacks this continuous appearance and shows separation of
lesion autofluorescence. Lastly, the confluent subtype is characterized by large areas of hypoautofluorescence
that extend outside the posterior pole.? Based on this classification system, our patient was diagnosed with the
paravenous subtype of PPRCA.

Optical coherence tomography will reveal marked damage to the outer retina which can involve all or part
of the ellipsoid zone, the interdigitation zones, as well as the retinal pigment epithelium.” For the most part,
the inner retina is spared, which coincides with sparing of the retinal vessels and hence a normal retinal vas-
culature appearance compared to retinitis pigmentosa.? Similar findings were noted with our patient. Other
rare findings that have been reported include macular pucker, cystoid macular edema, and lamellar and full-
thickness macular holes.® Specific scanning through the paravenous areas is notable for thinning of the outer
retina and retinal pigment epithelium migration encompassing some or all of the retinal layers with a corre-
sponding shadowing effect.?*5 This was seen in our patient. Adding to Barteselli’s theory of primary choroidal
involvement, it has been observed that the choroidal thickness is reduced before retinal pigment epithelium
atrophy manifests near areas of paravenous involvment.*? Further evidence of initial choroidal involvement
is also seen with optical coherence tomography angiography as areas of poor choroidal circulation in the cho-
riocapillaris or flow voids beneath areas of intact retinal pigment epithelium. These areas of poor perfusion
correspond to the findings seen with indocyanine green angiography.>® In addition, in areas of retinal pigment
epithelium atrophy, the retinal capillary plexuses were spared.’®® Although optical coherence tomography
angiography was not performed in our patient, choriocapillaris thinning and atrophy was present. This was
seen with optical coherence tomography, near areas of paravenous involvement, implying that choroidal cir-
culation is possibly affected (Figure 3). However, not every patient will manifest this presentation. Jung et al.
found normal choroidal capillary networks in their case report on a patient with PPRCA.? As optical coher-
ence tomography angiography findings are still being established in the context of PPRCA, further research is
required to corroborate these findings and theories.

Fluorescein angiography results will vary depending on the extent of retinochoroidal atrophy. Window defects
exhibiting hyperfluorescence will correspond to the atrophy. Retinal pigment epithelium clumping will exhibit
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hypofluorescence due to blockage of the underlying fluorescein signal.’® Imaging of the choroidal vasculature with
indocyanine green angiography will exhibit hypocyanescence in every phase that correlates to retinal pigment epi-
thelium and choroidal atrophy.®

Electrodiagnostic testing with electroretinograms is not required for diagnosis as other tests can be more valu-
able due to the potential for nonspecific and variable findings.! Therefore, this testing was not performed on this
patient. However, reports have shown normal to minimal responses, and reductions in b-wave amplitude are
most commonly observed.?® Lastly, clinicians can consider performing visual field testing to gauge the amount of
potential field loss. Again, findings have been variable, depending on the fundus presentation/degree of retinal
pigment epithelium atrophy. Patterns that have been noted in previously published reports include a normal
field, ring scotoma, paracentral scotoma, generalized constriction, and enlarged blind spots.®!¢'# As the condition
presents similar to retinitis pigmentosa with peripheral retinal involvement, kinetic visual field testing is recom-
mended over static visual field testing for cases of PPRCA."

As suggested earlier, although most cases tend to be asymptomatic, bilateral, and symmetric, a recent large
retrospective study of PPRCA patients revealed that the signs and symptoms are underreported.? Lee et al.
noted that macular involvement was observed in 26% of pigmented PPRCA patients, and almost all of these
patients suffered from a significant reduction in vision. This is in stark contrast to other reports which men-
tioned limited to no macular involvement and loss of acuity.'® Unfortunately, it is currently unknown why this
phenotypic variation occurs in some patients but not in others. This rare phenotypic variation was noted in our
patient and accounted for his symptoms, including reduced visual acuity. Next, they found that the prevalence
of nyctalopia was 36%, which is much higher than what has been previously reported."**. Nyctalopia was noted
subjectively by our patient and electrophysiology was not performed in this case. However, his fundus exam
and fundus autofluorescence findings show retinal atrophy extending into the mid periphery corresponding to
rod involvement and subsequent nyctalopia. Historically, this condition has been thought to be stable with lim-
ited or no structural or functional progression.>® Although Lee et al. also noted stability in fundus appearance
and visual acuity, they obtained two novel findings: structural changes by optical coherence tomography (24%
of eyes) and functional progression as evidenced by visual field testing (44.4% of eyes).? Our patient had sub-
jective disease stability. However, further testing with multimodal imaging will be vital to accurately diagnosis
disease progression. While this large case series adds to the body of literature regarding PPRCA, additional
studies will still be required to validate these and previous findings. Unfortunately, future studies will possibly
be limited due to the scarcity of this condition.

With the exact cause of PPRCA still to be determined, no treatment options exist to prevent outer retinal atrophy.
Patients should be followed semi-annually/annually to monitor for any possible disease progression. Patients who
present with nyctalopia and a loss of visual acuity should be referred for appropriate low-vision services including
orientation and mobility training.

CONCLUSION

This case was diagnosed based on the presenting funduscopic appearance, multimodal imaging, and unre-
markable genetic and laboratory testing. Since this condition is often a diagnosis of exclusion, appropriate
differentials, as discussed earlier, must be considered and excluded. Clinicians should also be mindful that
although patients may present with a diagnosed condition, this does not mean that the diagnosis is correct.
In these cases, patients should be re-evaluated, especially when findings do not correlate with presentation
or patient history. Although the patient did not fit the typical description of a patient with PPRCA, clinicians
should be aware that macular involvement and nyctalopia can occur, despite limited cases reported in the lit-
erature. Although no treatment options exist at this time, long-term management and care of patients should
include multimodal imaging to detect any possible structural and functional changes and progression along
with proper low-vision services. ®

No identifiable health information was included in this case report
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