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Abstract: A 21-year-old woman complaining of a sudden visual disturbance in her left eye was
referred to our hospital. The best-corrected visual acuity (BCVA) in the left eye was 0.3. Fundus
examination revealed tortuous retinal veins, soft exudates, and retinal edema. Optical coherence
tomography showed that the macular thickness was increased to 685 um. We diagnosed the
condition as a central retinal vein occlusion. Systemic administration of an antiplatelet agent was
initiated. The BCVA improved to 0.6, the retinal edema dramatically resolved, and the macular
thickness was reduced to 318 um 1 week later. Furthermore, the reduced retinal edema had
transformed to many spokes in a wheel of exudates, a so-called “stellate figure”, in the macula.
On optical coherence tomography, hyper-reflective substances were detected in the Henle fiber
layer. One month later, the BCVA improved to 1.0. Changes in microstructural findings and
visual acuity were analogous during the recovery of macular edema in our patient.
Keywords: stellate figure in the macula, Henle fiber layer, central retinal vein occlusion, macular
edema, optical coherence tomography

Introduction

A stellate figure in the macular region is found in many conditions.' The combined signs
of macular star, vessel caliber changes, and hemorrhages may indicate hypertension,
diabetes, papilledema, optic neuritis, or chronic nephritis, depending on the patient.
The spokes in the wheel of the exudate extending from the macular hub may be sparse
or numerous, thin lines, or broad elevated exudates. All exudate lines become fine dots
before complete absorption.'

Although central retinal vein occlusion (CRVO) is most commonly seen in older
patients, it occasionally occurs in patients younger than 50 years of age.>*

To our knowledge, several reports in the literature have described a stellate figure
with CRVO,' but reports describing CRVO with a stellate figure in the macula, as
examined by optical coherence tomography (OCT), are extremely rare. Herein, we
report the latter finding in a 21-year-old woman.

Case report

A 21-year-old Japanese woman complaining of the development of a sudden, painless,
visual disturbance in the left eye upon waking 3 days earlier was referred to our hospital.
Her personal and family histories were unremarkable. On ophthalmic examination, the
best-corrected visual acuity (BCVA) in the left eye was 0.3 and the acuity in the left eye
was 1.2. The ocular pressures were normal. Slit-lamp examination did not reveal abnor-
malities in either anterior segment. Fundus examination revealed tortuous retinal veins,
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soft exudates, and retinal edema in the left eye (Figure 1A,
arrows). In contrast, no abnormal findings were observed in
the right eye. Fluorescein angiography demonstrated marked
hyperfluorescence of the retinal veins and optic disc in the
left eye (Figure 2A and B). OCT (RS-3000; Nidek Co, Ltd,
Gamagori, Japan) revealed increased macular thickness
(685 um) and hyper-reflectivity in the outer plexiform layer
(Figure 3A, arrows). Her blood laboratory findings, electro-
cardiogram, and chest X-ray examinations were unremarkable.
We diagnosed the condition as a CRVO probably due to
papillophlebitis. Firstly, systemic administration of an anti-
platelet agent was initiated. The BCVA improved to 0.6, the
retinal edema dramatically resolved, and the macular thickness
was reduced to 318 um 1 week later (Figure 3B). Furthermore,
the reduced retinal edema was transformed to many spokes in
awheel of exudates, a so-called “stellate figure”, in the macula
(Figure 1B), and hyper-reflective substances were detected in
the Henle fiber layer (HFL) (Figure 3B, arrows). The BCVA
recovered to 1.0, the stellate figure showed gradual improve-
ment 1 month later (Figure 1C), and the hyper-reflective
substances detected in the HFL had transformed to fine dots
(Figure 3C, arrows).

Discussion

Although most commonly seen in older patients, CRVO
occasionally occurs in patients younger than 50 years of
age.>® In older patients, CRVO is often associated with sys-
temic vascular disease and other systemic conditions, such
as hypertension, diabetes, hyperlipidemia, and platelet abnor-
malities.>* Although CRVO in young adults is occasionally
associated with a systemic disease, the cause is unknown in
the vast majority of cases. It has been suggested that inflam-
mation of the central retinal vein may cause the occlusion.
The appearance of unilateral optic disc edema, dilatation,
and tortuosity of the major retinal veins with a variable
amount of retinal hemorrhage in young, healthy adults who
report blurred vision or photopsia has been called papil-
lophlebitis, benign retinal vasculitis, optic disc vasculitis,*
and nonischemic CRVO. The largest case series analysis of

Figure | Left fundus photographs.

Notes: (A) Initial visit; (B) | week after the initial visit; (C) | month after the initial
visit. Images show (A) retinal edema (arrows), (B) transformation to a “stellate
figure”, and (C) reduced hard exudates.

Figure 2 Left fluorescein angiography demonstrated marked hyperfluorescence of
the retinal veins and optic disc.
Notes: (A) Early phase; (B) late phase.

CRVO in young adults was conducted by Fong and Schatz,’
who evaluated 103 patients. According to their report, an
exudate was found in the macula in 15% of the cases. The
exudate was often observed to have a macular star appear-
ance, either as a complete or partial star. Whether the star is
partial or complete, the side toward the disc is usually the
most prominent, and the disc-side fan has no differentiat-
ing value. In addition, the presence of an exudate in young

Figure 3 Optical coherence tomography images of the left fundus.

Notes: (A) Initial visit; (B) | week later; (C) | month later. The images show
(A) marked retinal edema and hyper-reflectivity in the outer plexiform layer (arrows),
(B) reduced retinal edema and hyper-reflective substances in the Henle fiber layer
(arrows), and (C) hyper-reflective substances transformed to fine dots (arrows).
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adults with CRVO appears to indicate a better prognosis for
visual outcomes. The reason for the better prognosis may be
that the macular exudate indicates both some reabsorption
of fluid and some degree of CRVO resolution. Further, the
exudate may be obscured by hemorrhages in more severe
cases of CRVO. In our patient, the BCVA recovered to 1.0
and the stellate figure showed gradual improvement 1 month
after the initial visit.

The retinal nerve fiber layer, the junction between the
inner and outer segments of the photoreceptors, and the
retinal pigment epithelium have a high degree of backscat-
tering, which produces highly-reflective bands on the OCT
images. The inner and outer plexiform layers (OPL) have
more backscattering, as compared to the ganglion cell
layer and the inner and outer nuclear layers. The OPL is
truly plexiform only in its inner third region (photoreceptor
synapses); in contrast, the outer two-thirds of the OPL com-
prise axonal extensions (Henle fibers) of the photoreceptors,
which are enveloped by the lucent outer cytoplasm of Miiller
cells. Henle fibers run obliquely from the center out to their
pedicles; these fibers are typically not visualized on standard
OCT images because most backscattering from the HFL is
beyond the range of the measurement axis.’ In 2011, Otani
et al’ sought to improve HFL imaging with OCT by using
an incident angle of the measurement beam perpendicular
to the HFL. In their study, OCT revealed a highly-reflective
OPL in the half of the macula that was tilted down, where
a measurement beam perpendicular to the HFL generated
strong backscattering. Ahlers et al,* who used OCT in patients
with acute central serous chorioretinopathy (CSC), reported
that hyper-reflectivity could be imaged in the outer nuclear
layer and in the OPL in the area where a detached neurosen-
sory retina is evident, and suggested that hyper-reflectivity
represents intraretinal changes that indicate the presence of
subretinal pathologies or retinal maladjustment caused by
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underlying pathologies. In CSC, macular elevation resulting
from subretinal fluid causes the detached retina to tilt toward
the fovea, which results in strong backscattering, because the
direction of the measurement beam is almost perpendicular
to the Henle fibers in the area of the detached neurosensory
retina. Therefore, intraretinal hyper-reflectivity in CSC is
likely to represent backscattering from the HFL. For this
reason, backscattering is likely to decrease because of fluid
accumulation in the HFL, as well as because of changes in
the running direction of the Henle fibers. Interestingly, in our
case, the hyper-reflectivity of the OPL associated with marked
macular edema in the acute phase and the hyper-reflective
substances corresponding to a hard exudate in the HFL fol-
lowing improvement of macular edema were detected on
OCT. Changes in microstructural findings and visual acuity
were analogous during recovery of macular edema in our
patient. Finally, OCT was useful for demonstrating macular
edema visualization, as well as localization of hard exudates
in the HFL in a patient with a stellate figure in the macula.
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