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Optical coherence tomography as a
useful adjunct in the early detection
of meningioma with optic nerve

compression
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Abstract:

visual outcome after surgery.
Keywords:

Introduction

Ithough compressive optic neuropathy

(CON) is a slow progressive,
vision-threatening disease, with proper
management, vision in the majority of
the eyes can be maintained or improved
after decompression surgery.!! With
advances in technology, optical coherence
tomography (OCT), which measures
the peripapillary retinal nerve fiber
layer (RNFL) and ganglion cell-inner
plexiform layer (GCIPL), has become
one of the most important tools in
neuro-ophthalmic practice. In a recent
study, the loss of ganglion cell complex
demonstrated by OCT strongly correlated

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

A 48-year-old woman presented with persistent clouding vision in her lower field in the right eye
for 5 months. A small retinal hemorrhage was initially reported. Her visual acuity was 20/30 in the
right eye and 20/20 in the left, with normal color vision and pupil response. Fundus examination did
not reveal any retinal hemorrhage. Although optical coherence tomography (OCT) showed normal
macula and retinal nerve fiber layers in both eyes, asymmetric thinning of the ganglion cell inner
plexiform layer was found in the superior macula of the right eye in ganglion cell analysis (GCA).
Visual field examination revealed a subtle inferonasal scotoma. Compressive optic neuropathy (CON)
was suspected. The visual evoked potential test revealed delayed P100 latency. A tuberculum
sellae meningioma was found with right medial optic canal extension. The visual acuity of the right
eye returned to 20/25 after decompression surgery. OCT can be used to differentiate between
retinopathy and optic neuropathy. GCA can help in the early detection of CON and achieve a good
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with the visual field (VF) defects from optic
chiasm compressive lesions.l? Reports have
also shown that GCIPL thinning on the
ganglion cell analysis (GCA) could be seen
in the setting of normal RNFL measurements
or normal VF findings in CON.B4 We
present here a case of CON of the right eye
due to tuberculum sellae meningioma in a
patient with very mild field defects as well
as normal pupillary response and color
test at initial presentation. The thinning on
the GCA was the first sign which led to the
diagnosis of visual impairment.

Case Report

A 48-year-old woman presented with
5 months of painless persistent blurred
vision of the lower VF in the right eye. She
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had been to three other eye clinics before her presentation
and was informed of having a small retinal hemorrhage
in the right eye 3 weeks before this visit [Figure 1]. Her
medical history was notable for paroxysmal positional
vertigo and hyperthyroidism. She did not have diabetes
mellitus or hypertension. Her best-corrected visual
acuity (BCVA) was 20/30 in the right eye and 20/20 in
the left eye. Intraocular pressure was normal in both
eyes. There was no proptosis or lid retraction. The eye
movement was normal, and she did not have diplopia.
There was no relative afferent pupillary defect (RAPD),
and she could recognize all 13 numerical color plates
of the Ishihara color test (24 plates edition) in both
eyes. The slit-lamp biomicroscopic examination was
unremarkable, and fundus examination showed a
normal disc appearance without retinal hemorrhage
in both eyes [Figure 2a]. Further examination was
performed to differentiate between retinopathy and
optic neuropathy. OCT (Cirrus OCT, Carl Zeiss, Dublin,
CA) demonstrated normal RNFL measurements in both
eyes [Figure 2b], but asymmetric GCIPL thickness with
thinning at the superior macula in the right eye in the
GCA [Figure 2c]. The macular OCT scans showed all
retinal layers, including the ellipsoid zone, to be intact in
both eyes. The OCT angiography showed no abnormal
microvasculature of the retina or choroid in either eye.
VF examination (Humphrey Field Analyzer, 24-2; Carl
Zeiss, Dublin, CA, USA) revealed a subtle nasal lower
defect in the right eye [Figure 2d]. As optic neuropathy
was suspected, the visual-evoked potential (VEP)
test was performed and demonstrated delayed P100
latency after right eye stimulation. She was referred to
a neuro-ophthalmologist 3 weeks after her first visit to
our hospital, and her right BCVA deteriorated to 20,/100
with color desaturation and trace RAPD. CON was
highly suspected, and brain magnetic resonance imaging
was performed. A 1.5 cm homogeneous enhancing mass
was discovered in the suprasellar region with a dural

Figure 1: Fundus photography of a retinal hemorrhage in the right eye. A small
flame-shaped retinal hemorrhage (white arrow) inferonasal to the macula
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tail sign, compressing the right optic nerve [Figure 3].
A tuberculum sellae meningioma with right medial
optic canal extension was removed using an extended
endoscopic endonasal transsphenoidal approach which
was later confirmed by histopathology [Figure 4].
Her visual symptoms resolved, and her right BCVA
improved to 20/25 6 weeks postoperatively. The
RNFL thickness slightly decreased at the superior
pole [Figure 5a], and the GCIPL thinning at the superior
macula did not show much difference [Figure 5b], but the
VF defect was completely relieved [Figure 5c] 15 months
postoperatively.

Discussion

CON is usually caused by an extrinsic lesion, such as
optic nerve glioma, pituitary tumor, meningioma, and
enlarged muscles in Graves’ orbitopathy. Its presentations
include reduced visual acuity, dyschromatopsia, RAPD
in unilateral cases, with or without an edematous disc,
and different patterns of VF defects depending on the
location of the compression. Therefore, it is important
to differentiate between CON and retinopathy. While
patients with CON often describe their visual loss
as clouding, darkening, or loss of color perception,
those with macular lesions have symptoms such as
metamorphopsia, macropsia, or micropsia. A prominent
RAPD sign accompanied by visual loss is mostly seen
in asymmetric optic neuropathy; but RAPD can also be
seen in patients with widespread asymmetric retinal
disease. The VF defect pattern can overlap between optic
neuropathies and retinopathy. Sometimes, the CON is
presented with only dim or foggy vision without obvious
optic nerve dysfunction or other similar findings in the
early stage, as in our case. In this situation, the patient
could be overlooked as having a functional visual
disorder and poses a diagnostic dilemma for the doctor in
differentiating between the early stage of CON and occult
retinopathy. In our case, a delayed P100 waveform on
VEP classically implies an optic neuropathy since other
entities such as maculopathy, refractive errors, mature
cataracts, and lack of co-operation were excluded from
the study. The retinal hemorrhage in our case might have
been associated with possible vessel stasis in the CON.
However, as this has not been reported in the literature,
it could be a coincidental finding.

Recently, OCT has been used to objectively evaluate
the whole retinal thickness, RNFL and GCIPL thickness
toward detecting retinopathy or axonal loss in the
optic nerve. Even though both peripapillary RNFL and
GCIPL thinning on GCA can be associated with the
signs of compressive optic nerve damage, between the
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Figure 2: Preoperative fundus photography and the results of optical coherence tomography and visual field. (a) Normal disc appearance and cup-disc ratio seen in both
eyes. (b) Normal double hump pattern of circumpapillary in the retinal nerve fiber layer analysis of optical coherence tomography. (c) Asymmetrically decreased ganglion
cell thickness at the superior macula (white arrow) in the right eye with normal thickness in the left eye in the deviation map of the ganglion cell analysis of optical coherence
tomography. (d) Subtle nasal lower defect (black arrowhead) in the right eye and normal in the left eye in Humphrey 24-2 perimetry
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Figure 3: Brain magnetic resonance imaging before surgery. (a) T1-weighted image
with contrast brain magnetic resonance imaging revealed a 1.5 cm tumor (white
arrow) at the suprasellar region with compression on the right optic nerve in the
coronal view. (b) The sagittal view shows the tumor (white arrow) with homogenous
enhancement and dural tail sign

two, GCA is more sensitive for CON.B4 Nasal GCIPL
thinning occurring before VF change could be a single
feature in the early chiasmal compression.®! GCIPL
thinning has a stronger correlation with the VF loss in
CON than RNFL.”I OCT helped us make a differential
diagnosis in this case. First, although mildly decreased
visual acuity in the patient’s right eye may have been
due to previous retinal hemorrhage, OCT showed
normal macular structure, and the thinning of the GCIPL
correlated with the consistent visual complaint. This
served an early warning for us to not miss a possible
CON. Second, asymmetric GCIPL thinning at the superior
macula in the right eye, which correlated well with subtle
inferonasal VF defects, helped us differentiate the early
CON from occult retinopathy. Further VEP and imaging
studies confirmed our diagnosis. A previous study has
also shown that visual acuity and VF improvement
after decompression surgery are correlated with RNFL
and GCIPL thickness.! Patients with normal RNFL
thickness have more improvement of visual function
than those with thin RNFL. Visual acuity and VF usually
recover promptly after surgery through the removal of
physiological conduction blocks and restoration of signal
conduction. Although still controversial, RNFL and
GCIPL thickness improvement at 6 months following
surgery has been observed.’! Although a prolonged
retrograde degeneration may progress early after surgery,
the delayed restoration of retinal ganglion cells may
occur.” However, in the present case, GCIPL thickness
did not show improvement after decompression surgery
after more than 1 year of follow-up. Delayed RNFL
thinning in our patient may be due to the axonal stasis
and edema caused by direct compression at an early
stage which may contribute to the increased thickness
with impaired function and late development of
retrograde degeneration.” The sensitivity of VF and OCT
examination may be also affected by different perimetric
test patterns and scanning protocols.

It needs to be emphasized that one should not use GCA
abnormality in isolation as an indicator of ruling in
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Figure 4: Intraoperative images. (a) The tumor (black arrowhead) compressed the
right optic nerve (asterisk). (b) The optic nerve (asterisks) which was exposed after
tumor removal

CON without clinical correlation. Measurements of the
GCA can have errors and misinterpretations owing to
the segmentation failures of the GCIPL complex. The
appearance of nonpathological shapes or propeller
signs in the thickness or probability map and a GCIPL
reading <40 pum are typically indicative of areas of
segmentation errors. Interindividual variation in retinal
ganglion cell thickness across the macula can also cause
perifoveal thinning. Therefore, an abnormal probability
map in the perifoveal location should be scrutinized
carefully and correlated with clinical examination and
functional tests.”? However, when thinning is correlated
with other clinical findings, further examinations should
be performed without hesitation to determine the
underlying etiology.

In conclusion, CON may present with minimal visual
symptoms and ocular findings at an early stage. OCT can
provide quick, objective evaluation of individual retinal
layers and qualification of retinal neural loss in patients
with CON. GCIPL thinning can be correlated with VF
defects and the location of the CON. GCA is a promising
and sensitive tool for the early indication of CON even
before VF and RNFL changes. Earlier identification
and differentiation of structural changes in the CON
lead to timely diagnosis and good visual function
recovery following decompression surgery.
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Figure 5: Postoperative optical coherence tomography and visual field at 15-month follow-up. (a) RNFL analysis showed mildly decreased thickness at the superior pole
of the circumpapillary RNFL thickness. (b) The GCIPL thinning at the superior macula which did not show much difference (white arrow) after the decompression surgery.
(c) Previous visual field defect relieved (black arrowhead) after the decompression surgery. RNFL, peripapillary retinal nerve fiber layer; GCIPL, ganglion cell-inner
plexiform layer.
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