
Pigmented paravenous 
retinochoroidal 
atrophy: a literature 
review supported by a 
unique case and insight 

Abstract 

Pigmented paravenous retinochoroidal 

atrophy (PPRCA) is a rare disorder of 

unknown origin characterised by bone 

corpuscle pigmentation accumulation along 

the distribution of the retinal veins. In 

addition there are peripapillary pigmentary 

changes as well as areas of chorioretinal 

atrophy adjacent to the perivenular 

pigmentary changes. The finding of PPRCA is 

usually incidental and does not affect vision. 

The literature regarding this condition is 

reviewed. Its natural course has been 

considered controversial. Observation of the 

initial insult leading to PPRCA has not 

previously been reported. A case that provides 

a photographic record over 20 years of the 

development of this condition from the initial 

insult, including the gradual development of 

the characteristic fundus appearance, is 

described. The initial presentation was with a 

sudden reduction of vision and gross diffuse 

macular oedema in one eye, which was rapidly 

followed by similar involvement of the fellow 

eye despite treatment. Thus it was possible to 

examine the patient at the stage of the initial 

insult, 5 years before the development of the 

typical and pathognomonic retinal changes of 

PPRCA. The clinical and electrophysiological 

findings are discussed, as also is the relevance 

of this case to the literature reviewed. 

Key words Atrophy, Macula, Paravenous, 
Pigmented, Retinochoroidal 

Pigmented paravenous retinochoroidal atrophy 
(PPRCA) is a rare disorder of unknown origin, 
the natural course of which is poorly 
understood. Diagnosis of this disease is made 
purely upon its characteristic and peculiar 
clinical appearance. PPRCA was first described] 
in 1937 in a 47-year-old man who developed 
alopecia areata and in whom there was the 
incidental finding of a bilateral and peculiar 
fundus appearance, the features of which have 
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since become considered typical of this disease, 
i.e. bone corpuscle pigmentation accumulation 
along the distribution of the retinal veins, 
beginning some distance from the optic nerve 
head. In addition peripapillary pigmentary 
changes were seen, as well as areas of 
chorioretinal atrophy adjacent to the 
perivenular pigmentary changes. This condition 
was termed retinochoroiditis radiata1 and in the 
light of the patient's positive reaction to 
tuberculin and family history of tuberculosis, it 
was suggested that the aetiology might have 
been a tuberculous periphlebitis. Chi2 also 
considered the possibility of an inflammatory 
cause and presented a case with a proposed 
syphilitic aetiology. Subsequently numerous 
other titles were assigned to this condition, such 
as congenital pigmentation of the retina/ in 
which a congenital anomaly was suggested, 
melanosis of the retina4 and paravenous retinal 
degeneration, in which a degenerative aetiology 
was proposed.s This confusing battery of terms 
has been superseded by the now generally 
accepted descriptive term pigmented 
paravenous retinochoroidal atrophy (PPRCA), 
which was first proposed by Franceschetti.6 He 
was the first to review the relatively small 
number of reported cases at the time, and 
concluded that they represented a similar 
disease process. 

This, however, is not apparent when 
reviewing the subsequent disparate and more 
numerous case reports. The authors are aware 
of 90 cases reported in the literature, in which 
young men are most commonly affected with 
only 10 cases occurring in females?·7-13 The 
finding of PPRCA is usually incidental and does 
not affect vision. The natural course of this 
condition has been considered 
controversia1.4.14.]S Some authors have 
suggested that PPRCA has a congenital 
origin8.]6--18 and others a primary retinal 
degeneration.13 The condition has been 
described as both progressive and non­
progressive in both children and the elderly by 
different authorsY·14.18.19 In most cases the 
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Fig. 1. Fundal appearance of the right eye on admission. The pale 
ischaemic retina is sparing the fovea. 

'. 1 
(a) 

Fig. 2. Two days after admission, the ischaemic retina on the right eye 
now involves the whole macula. 

(b) 

Fig. 3. (a) Goldmann visual field of the right eye showing a central scotoma with a normal peripheral field. (b) Goldmann visual field of the left eye 
showing a central scotoma with some extension into the peripheral field. 

optic nerve, the unaffected retina and the calibre of the 
retinal vessels are normal. In only a very small minority 
of cases has the macula been reported to be 
affected/,S,13,16,17,20,21 with only 6 cases of macular 
involvement to our knowledge previously having been 
reported. In most cases the condition does not progress. 

Reports in the literature which include 
electrodiagnostic data show a spectrum of results 
ranging from normal to extinguished electroretinograms 
(ERGs) and both normal and abnormal electro­
oculograms (EOGs). A review of 10 such cases22 
considered that this reflected either different degrees of 
involvement or different stages of development. 

There have been 3 reports of the familial occurrence of 
PPRCA/,S,16 however, the majority of cases have been 
sporadic. As a result there has been varied speculation as 
to the inheritance by dominant, recessive, X-linked and 
Y-linked modes of transmission. No convincing evidence 
for one of these modes of transmission has, however, 
been made. 

The confusing array of cases and proposed aetiologies 
has led to the suggestion that PPRCA represents several 
different afflictions, produced by a variety of genetic and 
acquired disorders}S,23-25 all resulting in a similar 
fundoscopic appearance, and that probably some of these 
cases represent a localised or geographic form of 
pigmentary retinal dystrophy or dysgenesis whereas 
others represent post-inflammatory scarring. 

Herein we describe a case that evolved over a 20 year 
period, which offers a unique insight into the 
development of this condition. 

Case report 

On 18 March 1977 a 17-year-old white Caucasian female 
presented with a history of a sudden marked reduction 
in the vision of her left eye, which had occurred 3 days 
previously. Her vision was 6/5 in the right eye and hand 
movements in the left. Examination revealed no vitreous 
cells but diffuse gross oedema of the posterior pole of the 



Fig. 4. Right eye 5 years after acute presentation showing parafoveal 
pigmentation with segmental choroidal atrophy. 

Fig. 5. Left eye 5 years after acute presentation showing parafoveal 
pigmentation with segmental choroidal atrophy. 

Fig. 6. Left peripheral retina 20 years after acute presentation, showing bone corpuscle pigmentation accumulation along the distribution of the 
retinal veins with adjacent areas of chorioretinal atrophy. 

left eye. No abnormality of the right eye was seen. She 
had no family history of ophthalmic disease apart from a 
paternal aunt with primary open angle glaucoma. She 
had 2 unaffected siblings (male and female) and later she 
had 2 currently unaffected daughters (now aged 17 and 
13 years). She was on no medication and was not taking 
oral contraception. A provisional diagnosis of a left 
branch artery occlusion was made. 

One week after the initial episode she became aware 
of a shadow in front of the right eye and attended the 
casualty department, from which she was admitted. 
Initially her vision was 6/5 in the right eye and hand 
movements in the left. The patient felt fit and well. 
Fundal examination was described as revealing a 
granular membrane over the posterior pole (Fig. 1). She 
was admitted and given high-dose systemic 
prednisolone and vasodilators; however, her vision 

rapidly deteriorated in her right eye to 6/60 (Fig. 2). The 
fundal appearances showed a large area of pale 
ischaemic retina which initially spared the fovea (Fig. 1) 

and which 2 days later encompassed the whole macula 
(Fig. 2). Sarcoidosis was actively considered as a possible 
differential diagnosis but no immunological or 
haematological evidence was found for this. The chest 
radiograph was normal and syphilis serology was 
negative. Urinalysis and blood pressure were normal. 
The only abnormal finding was a raised IgM level of 
2.63 gil (normal range 0.5-1.5 gil). In addition ANF was 
negative and there were no Le cells (polymorphs with 
denatured nuclei seen in systemic lupus erythematosus). 

After approximately 3 weeks she was discharged on 
5 mg t.d.s. prednisolone o.d. Soon after discharge 
Goldmann visual fields (Fig. 3) revealed large bilateral 
central scotomata with the peripheral field being normal 

713 



714 

Table 1. A comparison of the electrodiagnostic results from first diagnosis to most recent results 20 years later 

1977 1997 

EOG 

Arden index: R 
L 

169% 
133% 

RE slightly subnormal 
LE grossly subnormal 
Arden index: R 

L 
155% 
116% 

ERG (corneal) 
Scotopic high intensity 4 

R a wave 254 /-LV 
b wave 485 /-LV 

L a wave 100 /-LV 
b wave 152 /-LV 

Photopic high intensity 4 
R a wave 90/-LV 

b wave 134 /-LV 
L a wave 42/-LV 

b wave 50/-LV 

in the right eye but with some peripheral extension of the 
scotoma into the periphery in the left eye. Her visual 
acuity was 6/60 in the right eye and 3/60 in the left. 
Fluorescein angiography was reported as being 
suggestive of choroidal atrophy and arterial occlusion 
(the images have unfortunately been lost). 

Table 1 summarises the findings of the 
electrodiagnostic tests performed in 1977 and 1997. There 
is some difficulty in comparing these results as such tests 
were in their infancy in 1977; however, there does not 
appear to be a marked deterioration and the findings 
show an absent pattern ERG consistent with the bilateral 
maculopathy. The ERG for the right eye is within normal 
limits whilst responses from the left eye are grossly 
reduced and delayed to all stimuli (rod and cone 
responses equally affected). This shows that in the left 
eye there is a widespread retinopathy. These findings 
would be consistent with bilateral ischaemic 
maculopathy with the ischaemia being more widespread 
in the left eye. Interestingly the oscillatory potentials are 
normal in the right eye (although markedly reduced in 
the left eye), which would imply that vasculitis is 
unlikely to be an aetiological factor. 

At this stage the differential diagnosis was very 
limited. It was apparent that the patient had suffered a 
bilateral ischaemic maculopathy, but the aetiology 
remained elusive, as it does to this day. Four months 
after the episode the fundal appearance was described as 
showing 'very fine macula thinning (would pass for 
normal if seen first)'. 

The patient was discharged but reviewed again when 
she became pregnant in 1982, by which time some 
parafoveal pigmentation had developed and segmental 
choroidal atrophy was apparent (Figs. 4, 5). In addition 
some peripheral pigment associated with the blood 
vessels was noted. Her visual acuity had remained stable 
at 6/60 in the right eye and 3/60 in the left. In 1986 

further photographs showed an increase in pigmentation 
and these changes are further emphasised by the most 
recent photographs taken in 1997 (Fig. 6). These show the 
development of the characteristic changes seen in 
PPRCA. Her visual fields have remained unchanged. 

Intensity 1.25 
R a wave 207 /-LV 

b wave 340 /-LV 
L a wave 74/-LV 

b wave 120 /-LV 

Intensity 1.50 Background 20 Ft 
R a wave 42/-LV 

b wave 65/-LV 
L a wave 22/-LV 

b wave 20/-LV 

B-scan ultrasonography revealed no elevation of the 
macular lesions and no optic disc drusen; a Single case of 
the latter association has been reported?4 

Discussion 

This case provides a unique insight into the development 
of PPRCA, it being the only reported case in which the 
full evolution of this condition has been reported. Of 
particular interest was the absence of any apparent 
para vascular inflammation at the time of the initial insult 
and yet, as can be seen from Fig. 6, paravascular 
retinochoroidal atrophy is one of the most prominent 
features of the final fundal appearance and of PPRCA as 
a whole. Although this case provides a fascinating 
insight into PPRCA it can be seen from the review of the 
literature that it is not typical. The patient was female 
(10/90 in the literature)3.7-13 and there was macular 
involvement (6/90 in the literaturef·8.13.16.17.20.21 with an 
associated poor visual outcome, whereas in the majority 
of cases vision is normal, with the finding of PPRCA 
being incidental, and no progression in the condition 
would be expected. 

As previously discussed PPRCA appears to represent 
several different afflictions, produced by a variety of 
genetic and acquired disorders/8.23-25 all resulting in a 
similar fundoscopic appearance. It has not been possible 
to attribute a precise diagnosis to the initial insult in this 
case. The final appearance was probably the result of 
post-inflammatory scarring. Whilst this would explain 
the macular changes, there was little evidence of vascular 
inflammation in the initial stages of the disease which 
would lead to the typical PPRCA picture. With regard to 
the macular insult, one condition which might fit the 
apparent pigment epithelial swelling seen in Fig. 1, is 
acute multifocal placoid pigment epitheliopathy 
(AMPPE). AMPPE has not, however, been described in 
the literature as leading to PPRCA. The condition did not 
have a multifocal placoid appearance (although the size, 
shape and distribution of the lesions seen in AMPEE may 
be variable), and AMPPE is normally associated with a 

good visual outcome; a long-term follow-up by Gass26 



showed that less than 4% of eyes achieved a visual acuity 
of < 20/30 after 5 years. Most patients with AMPEE also 
have normal EOGs and ERGs during the acute phase of 
the disease, although subnormal EOGs have been 
reported.27 The presence in the acute phase of the disease 
of an isolated raised IGM level would be consistent with 
a primary immune response. Unfortunately this would 
be consistent with the acute inflammation that may occur 
either in PPRCA 28,29 or in AMPPE. Interestingly, vitreous 
inflammatory cells, which are found in 50°;', of patients 
with AMPEE,27 were not present in this case. 

It would appear from the numerous associations of 
PPRCA that it does not represent a single disease entity, 
but is rather the end result of a variety of inflammatory 
or dystrophic processes with their attendant 
paravascular pigmentary changes. It is well recognised 
that pigmentary changes in the fundus can be produced 
by a number of disparate insults, such as retinitis 
pigmentosa and trauma-caused pseudo-retinitis 
pigmentosa. In a similar fashion PPRCA is the final 
fundal appearance produced by a number of aetiological 
insults.13 It appears likely that there are cases of 
paravascular inflammation or vasculitis associated with 
well-known conditions (e.g. sarcoidosis) but for which at 
the time of diagnosis no markers of the disease are able to 
be demonstrated. This case was brought to the clinicians' 
attention at the acute stage of the initial insult (because of 
macular involvement, etc.) and interestingly there was 
no clinical evidence of vasculitis. One could speculate 
that where macular involvement is not present, as occurs 
in most cases leading to PPRCA, the fundal changes at 
the time of the initial insult may be macroscopically 
unremarkable - hence the usual incidental finding of the 
characteristic clinical appearance of the disease 
approximately 5-10 years after the initial inflammatory 
insult. 

This case demonstrates that there is progression of the 
pigment clumping and paravenous retinochoroidal 
atrophy, which lead to the characteristic pathognomy. 
However, it would appear that these are gradual 
subsequent degenerative changes arising from an acute 
episode, rather than true progression. Although this 
would explain the progressive fundoscopic changes 
noted by Pearlman et al.14 in one of their cases, it would 
not adequately explain the progressive visual field 
constriction they noted. However, a degree of 
degenerative change would be consistent with the 
'progressive' case noted by Noble and Carr? Certainly 
the overwhelming findings of the case reports presented 
in the literature show visual fields to be either normal or 
showing multiple focal scotomas.14 In addition there 
were no common abnormalities of dark adaptation. 

Electrodiagnostic tests are usually normal or only 
mildly affected in PPRCA, but in some instances have 
been found to be markedly subnormal. It can be seen 
from this case report that there has not been definitive 
change in the electrodiagnostic tests over a 20 year 
period, the initial tests being performed soon after the 
initial insult and some 5 years before the development of 
the pathognomonic retinal changes. Thus it would 

appear that the changes seen in electrodiagnostic tests in 
the different cases reported, do indeed simply represent 
the different degrees of involvement rather than a stage­
dependent effect. 

Conclusion 

PPRCA is a rare condition in which the aetiology remains 
elusive. This unique case, however, which is the only 
reported case in which the condition has been seen from 
the initial insult, does broaden our understanding of the 
development of PPRCA. It can now be confirmed that it 
is not exclusively a congenital condition, as has been 
suggested? It lends credence to the view that the 
condition is not progressive as such, but that the initial 
insult leads to the slow development of the characteristic 
atrophic changes and pigmentary distribution over a 
period of approximately 5-10 years. Many case reports 
have attempted to look for a systemic cause for this 
condition, citing patients in whom there was a strong 
family history of tuberculosis,l a previous history of 
syphilis? or who developed PPRCA following rubeola 
retinopathy?O However, from the large number of cases 
reported, there does not appear to be any known 
systemic cause for this condition; patients are usually 
asymptomatic and the finding of PPRCA is incidental. 
The presence of previous disease, when this is rarely 
found, appears to be a confounding rather than a 
causative association. 
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