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A B S T R A C T   

Purpose: To describe the clinical course of a case of posterior polar annular choroidal dystrophy (PPACD) fol-
lowed for 5 years. 
Observations: A 64-year-old female patient presented with blurred vision. The patient had no subjective symp-
toms of night blindness or visual field defects. At the initial visit, the patient’s visual acuity was 20/20 in both 
eyes. Bilateral fundus examination revealed atrophic lesions surrounding the optic nerve head, extending to the 
temporal arcades in an annular pattern. Fundus autofluorescence (FAF) revealed hypoautofluorescent areas 
corresponding to atrophic lesions, and Goldmann perimetry revealed ring scotomas consistent with lesions in the 
fundus. Swept-source optical coherence tomography revealed retinal pigment epithelium atrophy, loss of the 
choriocapillaris, and dilation of the choroidal medium and large vessels in the atrophic area. Full-field elec-
troretinography revealed a mild reduction in the combined rod–cone response. Laser speckle flowgraphy 
revealed a cold color in the posterior pole of both eyes. Based on clinical and imaging findings, the patient was 
diagnosed with PPACD and followed up for 5 years. At the 5-year visit, visual acuity remained unchanged, while 
FAF and Goldmann perimetry revealed a slight enlargement of the atrophic lesions and scotoma in both eyes, 
respectively. 
Conclusions and Importance: In the present case, atrophic lesions insidiously progressed and resulted in a slight 
enlargement of the hypoautofluorescent area and scotoma over a 5-year follow-up period, indicating that PPACD 
is a gradually progressive dystrophy.   

1. Introduction 

Posterior polar annular choroidal dystrophy (PPACD) is a rare dis-
ease characterized by bilateral atrophy of the retinal pigment epithelium 
(RPE) and choriocapillaris surrounding the arcade vessels and optic disc, 
and it typically spares the fovea, optic disc, and peripheral retina.1 Since 
its initial documentation by Yannuzzi in 2010,2 a few cases have been 
reported and therefore the reports regarding long-term prognosis of the 
disease is limited. Herein, we report the clinical findings of a case of 
PPACD followed up for 5 years. 

2. Case report 

A 64-year-old female patient presented with a complaint of blurred 
vision over the preceding 4 months. The patient had no subjective 
symptoms of night blindness or visual field defects. Her medical history 
included overlap syndrome, interstitial pneumonia, Hashimoto’s 

thyroiditis, hypertension, and diabetes. There was no family history of 
hereditary ocular diseases. At the initial visit, the patient’s best- 
corrected visual acuity was 20/20 OU. The intraocular pressure was 
within the normal range, and the anterior segment slit-lamp examina-
tion was unremarkable, except for grade 1 nuclear cataracts OU. Dilated 
fundus examination revealed asymmetric RPE atrophy surrounding the 
optic nerve head and extending to the temporal arcades in an annular 
pattern, sparing the central macula. The atrophic changes were more 
extensive in the right eye than in the left eye. Although discrete pigment 
clumps were sporadically detected in the grayish atrophic areas, no bone 
spicule-like pigment changes in the peripheral retina or arteriolar 
attenuation was observed (Figs. 1 and 2). Fundus autofluorescence 
(FAF) imaging revealed hypoautofluorescence in the atrophic areas and 
hyperautofluorescence at the junction between the normal and atrophic 
retinas (Fig. 3). Goldmann perimetry (GP) revealed ring scotomas 
consistent with atrophic changes in the fundus, whereas concentric 
constriction of the visual field (I-4 isopter) was not detected (Fig. 4). 
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Swept-source optical coherence tomography (SS-OCT) revealed thin-
ning of the retina, disruption of the ellipsoid zone and RPE line, loss of 
the choriocapillaris, and dilation of the choroidal medium and large 
vessels in the atrophic area (Fig. 5). On the full-field electroretinogram 
(ERG), the a-wave amplitudes exhibited a mild reduction in scotopic and 
combined rod–cone responses in both eyes (Fig. 6). The cone and 30-Hz 
flicker ERGs were slightly reduced in both eyes, while both of which 
were within the normal range (Fig. 6). Laser speckle flowgraphy (LSFG) 
revealed a cold color in the posterior pole of both eyes (Fig. 7). Based on 
clinical and imaging findings, the patient was diagnosed with PPACD 
and followed up for 5 years. During the follow-up, the progression of 
fundus legions were not remarkable. At the 5-year visit, visual acuity 
remained unchanged at 20/20 in both eyes, while atrophic lesions were 
slightly elongated (Figs. 2 and 3) and corresponding visual field defects 
noted (Fig. 4) in both eyes. 

3. Discussion 

PPACD is a rare clinical entity characterized by ring-like atrophy 
surrounding the arcade vessels and optic disc. Atrophic lesions in PPACD 
are similar to those in retinitis pigmentosa, despite being confined to the 
posterior pole sparing the macula. Therefore, inherited retinal dystro-
phies, such as sector retinitis pigmentosa, are differential diagnoses of 
PPACD. However, the present case exhibited no subjective symptoms of 
night blindness or visual field defect. In addition, retinal degeneration 
was limited to the periphery of the arcade vessels and optic disc with an 
intact peripheral retina, and neither narrowing of the retinal vessels nor 
bone spicule-like pigment changes were observed in the present case. 
The ERG revealed a relatively favorable response, and Goldmann peri-
metry demonstrated ring scotomas corresponding to atrophic lesions 
without concentric constriction of the visual field (I-4 isopter). Appar-
ently, the clinical characteristics of the present case were different from 
those of retinitis pigmentosa and allied diseases, leading to a clinical 
diagnosis of PPACD. 

Fig. 1. Dilated fundus findings in the present case of 
PPACD 
Dilated fundus examination revealed asymmetric RPE 
atrophy surrounding the optic nerve head and 
extending to the temporal arcades in an annular 
pattern, sparing the central macula. The atrophic 
changes were more extensive in the right eye than in 
the left eye. Although discrete pigment clumps were 
sporadically detected in the grayish atrophic areas, no 
bone spicule-like pigment changes in the peripheral 
retina or arteriolar attenuation was observed.   

Fig. 2. Changes in fundus findings over 5 years in the present case of PPACD 
Fundus images of the present case at the initial (A) and 5-year (B) visits. Slight enlargement of atrophy (arrows) was observed in both eyes. 
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To date, only a few cases of PPACD have been reported in the liter-
ature.1,3–5 Of these, one case reported by Forte et al. was followed up for 
long-term prognosis.3 The aforementioned PPACD case involved a 
32-year-old man who exhibited an annular pattern of retinal atrophy in 
both eyes, similar to that in our case. After a 3-year follow-up, the 
previous case was reported to develop a slight enlargement of hypo-
autofluorescence on FAF imaging without remarkable changes in fundus 
findings and visual field tests. Likewise, the present case also exhibited 
progressive hypoautofluorescence on FAF imaging, and further pro-
gression of atrophy on funduscopic and visual field examinations was 
observed after 5 years of follow-up. As in the previous case, the fovea in 
our case was not affected during follow-up, and visual acuity remained 
unchanged from the initial visit. The previous and present cases indicate 
that PPACD is a gradually progressive disease, and FAF is useful in 
readily assessing the insidious progression of fundus lesions in patients 
with PPACD. 

To the best of our knowledge, this is the first report to describe the 
LSFG findings in a case of PPACD. LSFG is a noninvasive method for the 
quantitative estimation of blood flow in the optic nerve head, choroid, 
and retina based on speckle statistics. The hemodynamic pattern 
observed on LSFG has been demonstrated to predominantly originate 
from the choroid (approximately 92% of the sum of the choroidal and 
retinal circulation),6 with warm and cool colors in regions of increasing 
and decreasing blood flow, respectively. In the present case, LSFG 
exhibited a cold color in the posterior pole of both eyes, indicating a 
reduction in choroidal blood flow velocity at the macula. Notably, 
electrophysiological examinations clearly demonstrated a slight 
decrease in cone response. Previously, adaptive optics examination 
revealed a reduction in foveal cone photoreceptors in a case of PPACD.3 

Taken together, accumulating evidence suggests that foveal cone pho-
toreceptors in eyes with PPACD are subclinically affected despite the 
intact appearance of the macula. 

Intriguingly, SS-OCT visualized dilated choroidal large vessels pre-
dominantly in the atrophic retina in the present case. Although not 
mentioned, previous reports have also revealed dilated choroidal large 
vessels in OCT images.4,5 While the pathophysiology accounting for the 
dilation of choroidal large vessels remains unclear, the decreased 
choroidal blood flow velocity detected in LSFG indicated that the dilated 
choroidal vessels were consequence of the congestion of choroidal blood 
flow. It is possible that the choroidal blood vessels are dilated due to the 
atrophy of the surrounding tissues or vascular wall components per se in 
the atrophic lesions. Alternatively, it is also possible that low-grade in-
flammatory changes caused the dilation of choroidal blood vessels in the 
atrophic lesions. Nonetheless, our case report is limited by the chal-
lenges common to studying rare diseases and the LSFG findings in cases 
of PPACD has not been reported so far. Therefore, further case accu-
mulation is warranted to elucidate the pathogenesis of PPACD, 
including the dilation of choroidal large vessels, pathological role of 
choroidal blood flow on latent impairment of cone photoreceptors, and 
insidious progression of atrophic lesions. 

4. Conclusions 

In the present case of PPACD, 5-year follow-up evidently demon-
strated the progression of fundus lesions, resulting in deterioration of the 
visual field without subjective visual disturbance, indicating that PPACD 
is a gradually progressive disease. Further accumulation of cases is 
required to elucidate the long-term prognosis and pathological mecha-
nisms of this disease. 

Patient consent 

Informed consent was obtained from the patient for the purpose of 
publication. 

Fig. 3. Changes in FAF over 5 years in the present 
case of PPACD 
FAF images of the present case at the initial (A) and 5- 
year (B) visits. FAF imaging exhibited hypofluor-
escence in the atrophic areas and hyperfluorescence 
at the junction between the normal and atrophic 
retina at the initial visit. Five years later, a slight 
enlargement of the hypofluorescence (arrows) was 
observed on the FAF images of both eyes.   
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Fig. 4. Changes in GP over 5 years in the present case of PPACD 
GP revealed ring scotomas consistent with atrophic changes in the fundus, whereas concentric constriction of the visual field (I-4 isopter) was not detected at the 
initial visit (A). Five years later, a slight enlargement of the scotoma was observed on GP in both eyes (B). 
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Fig. 5. SS-OCT imaging in the present case of PPACD 
(A) SS-OCT revealed thinning of the retina, disruption of the ellipsoid zone and RPE line, loss of the choriocapillaris, and dilation of the choroidal medium and large 
vessels in the atrophic area of both eyes (arrows). (B) The SS-OCT map enfaced at the RPE level revealed dilation of choroidal medium and large vessels. 

Fig. 6. Full-field ERG of the present case of PPACD 
On a full-field electroretinogram (ERG), the a-wave amplitudes revealed a mild reduction in scotopic and combined rod–cone responses in both eyes. The cone and 
30-Hz flicker ERGs were slightly reduced in both eyes. 
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