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Abstract
A 39-year-old woman with progressive bilateral visual decline was diagnosed as having Bietti crystalline dystrophy in 2008. The 
disease course was monitored with optical coherence tomography until 2021. During the last routine eye examination in 2021, a full-
thickness, slightly eccentric, visually asymptomatic macular hole with an intact foveola was noted in the left eye. No surgical treatment 
was recommended. The pathogenesis of full-thickness macular hole remained unclear as there were only subtle signs of prior very mild 
macular edema and vitreomacular interface abnormality. A degenerative process was also possible.
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 Introduction

Bietti crystalline dystrophy (BCD) is a rare, genetically 
determined retinal dystrophy characterized by shiny yellow 
crystalline deposits in the retina and less frequently in the 
limbus, together with progressive chorioretinal atrophy mainly 
commencing at the posterior pole.1,2,3 

Rare macular complications previously reported in patients 
with BCD include macular hole,4,5,6,7 cystoid macular edema,8 
subfoveal neurosensorial detachment,9 and macular neovascular 
membrane.10,11,12

We hereby report the longitudinal optical coherence 
tomography (OCT) follow-up of a woman who developed a 
unilateral full-thickness macular hole 13 years after the first 
examination.

Case Presentation

In 2008, we examined a 39-year-old otherwise healthy woman 
who presented with bilateral progressive visual decline of at least 
10 years’ duration. There was no family history, consanguinity, 
or similarly affected family member. On examination, best 
corrected visual acuity was 6/10 on Snellen chart bilaterally. 
Crystalline deposits were observed in the superior corneal limbus 
of both eyes. Intraocular pressure was 16 mmHg bilaterally. 
Fundus examination and fluorescein angiography revealed 
scattered, refractile retinal deposits at the posterior pole and 
surrounding retina in association with areas of retina pigment 
epithelium (RPE) atrophy in both eyes (Figure 1 A-D). On OCT, 
intraretinal hyperreflective dots, bright plaques over the Bruch’s 
membrane-RPE complex, and outer retinal tubulations were 
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detected (Figure 1 E,F). Our clinical diagnosis was BCD and we 
examined the patient several times between 2008 and 2018 and 
obtained consecutive OCT images (Figure 2 A-H).

The patient recently underwent an ophthalmic examination 
in December 2021 following a long COVID-related interruption. 
However, she denied any recent visual symptoms. Her best-
corrected visual acuity was Snellen 4/10 in the right eye with 
correction of -2.00 -2.25x15 and 6/10 in the left eye with 
correction of -3.75 -1.00x150 (sphere, cylinder x axis). Anterior 
segment examination was unremarkable bilaterally. We noted 
advanced chorioretinal atrophy and reduced number of retinal 
crystalline deposits at the both posterior pole (Figure 3 A-D). 
However, serial OCT sections and en-face OCT angiography 
slabs revealed a slightly eccentric full-thickness macular hole 
with an intact foveola in the left eye (Figure 4 A-G). As the 
patient was asymptomatic and the appearance of hole was only 
observed in two consecutive B-scans 132 μm apart, surgery was 
not recommended, and we advised her to have more frequent 
visits.

Discussion

Partial and full-thickness macular defects can by caused 
by tractional forces on the fovea or may arise from anomalous 
posterior vitreous detachment and contraction of an epiretinal 
membrane. In addition, cystoid macular edema and high myopia 
can also lead to macular hole formation.13

Figure 1. Examination in 2008. Color fundus images of the right (A) and left 
(B) eyes show scattered intraretinal crystals at the posterior pole with subtle 
chorioretinal atrophy. Composite venous phase fluorescein angiogram of the 
right (C) and left (D) eyes reveal patchy hypofluorescent areas corresponding to 
areas of chorioretinal atrophy. Optical coherence tomographic sections from the 
right (E) and left (F) eyes demonstrate a few hyperreflective dots corresponding 
to intraretinal crystals (white arrows), vitreoretinal adhesions (blue arrows), outer 
retinal tubulations (green arrowheads) and bright plaques on top of the 

Figure 2. Consecutive optical coherence tomographic sections with related reflectance images taken from the right (A, C, E, G) and left (B, D, F, H) eyes between 2012 and 
2018. Note the subtle cystic macular changes in the left eye (green arrow). Vitreoretinal adhesions are marked with blue arrows
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There are only a few anecdotal reports of macular holes in 
patients with BCD and thus, its pathogenesis is still somewhat 
obscure. Bagolini and Ioli-Spada4 reported a series of eight 
patients with BCD, of whom two were previously followed by 
Bietti. One of these patients was a 31-year-old highly myopic 
woman with bilateral retinal detachment and a unilateral macular 
hole. We previously reported a 21-year-old man who developed a 
stage 4 full-thickness unilateral macular hole with surrounding 
macular detachment three years after initial examination.5 Ji et 
al.6 reported bilateral macular holes in a 32-year-old man with 
stage 3 BCD according to Yuzawa’s1 clinical disease staging. No 
surgery was performed, and the authors did not elaborate on 
the pathogenetic mechanism of the macular hole development. 
Nourinia et al.7 described a 42-year-old man who was followed 
for 10 years and developed a unilateral full-thickness macular 
hole. Pars plana vitrectomy with internal limiting membrane 
peeling and gas injection was performed, and the hole was closed 
successfully following the surgery.

The pathogenesis of full-thickness macular hole formation is 
not clear in the present case. We reanalyzed all of the previous 
OCT sections from the left eye and noticed very mild macular 
edema and vitreomacular interface abnormality in some of the 
sections. It is likely that a degenerative process might have 
also been a factor in the hole formation. Talib et al.14 shared 
their observations in a case with choroideremia and unilateral 
full-thickness macular hole and argued that chronic low-grade 
inflammation originating from the outer retinal cells might have 
contributed to the hole formation. On the other hand, Müller 
cells might have a role as they transmit the traction forces from 
the inner to outer retina, leading to central photoreceptor layer 
defects and even neurosensorial retinal detachment.13

Figure 3. Examination in 2021. Color fundus images of the right (A) and left (B) 
eyes show marked chorioretinal atrophy and near complete absence of intraretinal 
crystals at the posterior pole. Fundus autofluorescence images of the right (C) and 
left (D) eyes demonstrate extensive hypoautofluorescent areas

Figure 4. Consecutive optical coherence tomographic sections taken in the left 
eye at 132-μm intervals (A-E) show the full-thickness eccentric hole (red arrows) 
with the intact foveola (green arrows). Optical coherence tomography angiographic 
section (F) and en-face image (G) of deep vascular plexus slabs reveal a central flow 
void corresponding to the hole (white arrows)
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We elected to follow the patient for the time being as the 
patient was asymptomatic, most likely due to slight eccentric 
location of the full-thickness hole with the intact foveola. Her 
left eye had also less chorioretinal atrophy when compared to the 
fellow eye and was the better-seeing eye.

Full-thickness macular hole is very rarely observed in 
association with BCD and has a yet undetermined and possibly 
multifactorial pathogenesis. We recommend frequent ophthalmic 
examinations and careful tomographic monitoring in patients 
with BCD to detect any macular changes, including macular 
hole.
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