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ABSTRACT

Optic nerve drusen (OND) are abnormal calcified acellular deposits located within the prelaminar portion of the optic nerve. They
are usually asymptomatic and detected incidentally during fundoscopic examination. They have a clinical significance due to their
appearance which mimicks true papilledema, if the drusen are buried. Misdiagnosis of an OND as papilledema may cause unneces-
sary and invasive interventions, like lumbar puncture for elevated intracranial pressure. We present a case of buried OND in a 10-
year hyperopic girl who was referred to our clinic with the complaint of headache and swollen optic discs bilaterally. After diagnostic
tests, including B-scan ultrasonography (USG) and enhanced depth imaging optic coherence tomography (EDI OCT), she was diag-

nosed with bilateral OND.
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INTRODUCTION

Optic nerve drusen (OND) have a reported prevalence in children
0f0.37%t0 1%."* They are typically buried in children and become
more superficial and visible as the children’s age increases.
Although the exact pathogenesis is not well known, impairment
of axonal transport and ganglion cell death are thought to play a
role in the development of OND.>OND are usually asymptomatic,
but they have a clinical significance due to their appearance,
which mimicks true papilledemaifthe drusen are buried. Misdiag-
nosis of an OND as papilledema may result in unnecessary and
invasive interventions like lumbar puncture for elevated intracra-
nial pressure. B-scanultrasonography (USG)isareliable non-inva-
sive test for diagnosis of OND. Recently, the role of enhanced
depthimagingopticcoherencetomography (EDIOCT)inthediffer-
ential diagnosis of OND and papilledema also has beenreportedin
literature. Inthis case, we aimed to illustrate and discuss imaging
findingsofaburied ONDinahyperopicgirl.

CASE REPORT

A 10-year girl was referred to our clinic with the complaint of
headache and bilateral optic disc swelling. She had a history of car
accident and blunt force trauma to the head three weeks ago and
was reviewed by a pediatrician. Her systemic evaluation,
including neurologic examination and neuroimaging, did not
reveal any significant finding. In her ophthalmologic evaluation,
best corrected visual acuity was 20/32 with +8.5 spherical
diopters (D) inboth eyes. No colorvisiondeficitcould be elicited.
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Direct and consensual pupillary light reflexes were normal with no
relative afferent pupillary defect. Biomicroscopic examination of the
anterior segment was unremarkable and intraocular pressure were
normalin herboth eyes. The axial lengths were 19.94 and 19.90 mm
for her right and left eyes, respectively. Fundoscopic examination
revealed bilateral swollen optic discs with indistint and irreguler
margins. There were no hyperemia, hemorrhages and congestion
(Figure1).

Figure 1: Color fundus photographs showing swollen optic discs with
indistintandirregularmargins.

OnB-scanUSG, anovoid hyperechogeniclesion wasrevealed onthe
opticnervesbilaterally. Fundusautofluorescence (FAF)imagingand
retinalnervefiberlayerthicknessanalysis with spectraldomain OCT
wasnormal.

EDI OCT of the optic nerve heads showed an amorphous material
with hyperreflective spots bilaterally. It also revealed that the outer
plexiform layer band was diverging anteriorly and the retinal
pigmentepiteliumandBruch’smembrane was deflexing backwards
(Figure2).

Her previous orbital computerised tomography (CT) scans,
performed on the day of the car accident, revealed a bright spot at
the optic nerve head, which was also compatible with the diagnosis
ofthe OND (Figure 3).
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Figure 2: Enhanced depth imaging OCT of the optic nerve head showing an
amorphous material with hyperreflective spots. Outer plexiform layerband
is diverging anteriorly (white arrow) and the retina pigment epitelium and
bruchmembranearedeflexingbackwards (redarrow).

Figure 3: Orbital CT scan showing a bright signal at junction of the posterior
globeandopticnerve (redarrow).

DISCUSSION

OND are abnormal calcified acellular deposits located within the
prelaminar portion ofthe optic nerve.*They are usually asymptomatic
and detected incidentally during fundoscopic examination. Popula-
tion studies have reported a prevalence of 0.34%-2% with bilateral
asymmetric distribution (75%).>°

The pathogenesis of OND still remains unclear. They are caused by
the alteration in axonal metabolism with slowed axoplasmic flow of
ganglion cells.’ A small scleral canal that compresses the optic nerve
may compromise the axonaltransport, leadingtoganglion cell death,
extrusion and calcification of mitochondria. Previous studies had
shown that shorter and hyperopic eyes are associated with OND.”Ina
recent study, the mean scleral canal diameter in eyes with OND was
below 25% percentilein 92% of children with OND.?

The fundoscopic appearence of the OND gradually alters throughout
lifetime. In early life, OND are buried by neural and vascular struc-
tures. Buried drusen elevate the optic disc and blur the margins. As
the patient gets older, drusen calcify, and become more superficial
and visible. They protrude from the edge of the optic disc and cup,
particularly on the inferior nasal side and appear as refractile white-
yellow bodies on the surface of the optic nerve.® While superficial
drusen are easy to identify, buried drusen are difficult to differentiate
fromtrue papilledema, particularly whenthey are bilateral. Butunlike
papilledema, optic disc hyperemia, peripapillary hemorrhage,
venous obstruction and exudates are notthe common findings. Spon-

taneous venous pulsations and filling-in of the physiological cup are
often presentin OND. Because OND are morefrequently non-calcified
andburied, itismoredifficulttodetectthesein children.

Several imaging methods, including FAF, orbital CT, B-scan USG and
OCThavebeenusedtodiagnose OND. B-scanUSGhad beenaccepted
as the gold standard in the diagnosis of drusen and found to be supe-
riorto CT scan.’Since the diagnostic ability of B-scan USG is related to
the calcification rate of the tissue, non-calcified OND may not be
detected by USG. In FAF, OND appear as a round to irregular
autofluorescentstructures.Inourcase, FAFdid notshowanyfindings.
It is hypothesised that FAF does not reliably detect buried drusen,
possibly because of attenuation from overlying tissue.’ EDI OCT can
define the size and structure of the OND more accurately than B-scan
USG and non-EDI OCT. It has a higher OND detection rate and also
provides bettervisualisation of the deeper posteriorstructures.”

Clinical distinction between OND and papilledema is crucial, particu-
larly in the pediatric population. With a comprehensive ophthalmo-
logic examination, including evaluation of refractive errors and
imaging of the disc, OND may be properly diagnosed; and unneces-
saryinvasive proceduresforpapilledemacanbeavoided.
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