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Abstract

Our aim is to describe clinical and optical coherence tomographic features of acute paraneo-
plastic focal outer retinitis associated with optic neuropathy in a patient diagnosed with small
cell lung carcinoma. Bilateral focal outer retinitis, bilateral optic disc oedema and vitritis were
identified in a patient with progressive bilateral visual loss and ataxia. Spectral domain optical
coherence tomography (SD-OCT) revealed various extents of granular hyperreflectivity and
atrophy of the macular outer retinal layers. Serum and cerebrospinal fluid positivity for anti-
CRMP5, anti-HU and anti-amphiphysin antibodies intensified the search for an underlying ma-
lignancy, and a small cell lung carcinoma (SCLC) was finally diagnosed. Local and oral steroids
along with systemic chemotherapy and radiotherapy achieved cancer remission and partial
recovery from the ophthalmic manifestations. Focal outer retinitis associated with optic disc
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oedema and antibody positivity facilitated the diagnosis of SCLC in a localized stage. SD-OCT
allowed the characterization of this entity, expanding the spectrum of paraneoplastic ophthal-

mological syndromes. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Paraneoplastic optic neuropathy (PON) with retinitis is a paraneoplastic syndrome trig-
gered by the production of autoantibodies in patients with carcinoma, especially small cell
lung carcinoma (SCLC) [1]. PON has been well documented to occur together with vitritis and
neurological symptoms [1], but concurrent retinal involvement is a much less frequent feature
of this syndrome. Collapsin response mediator protein (CRMP) 5-1gG is identified as the main
autoantibody involved in combined neural and retinal involvement [2, 3]. The main reason for
seeking the prompt identification of this syndrome is the need to exclude the presence of an
underlying SCLC [4]. SCLC is a neuroendocrine tumour characterized by an aggressive clinical
course with an elusive diagnosis [5]. Indeed, most patients are diagnosed in advanced stages
that confer poor survival prognosis. We describe the case of a patient with bilateral optic disc
oedema, vitritis and macular lesions whose progressive worsening of ophthalmological and
neurological symptoms drove the diagnostic work-up to finally reveal the presence of SCLC.
Our aim is to provide a detailed characterization of this acute macular finding and insights
into its paraneoplastic aetiology.

Case Report

A 59-year-old man was referred to the ophthalmology department due to a 3-day history
of painless visual loss in his right eye. He also reported asthenia and occasional vomiting over
the previous 3 months. He had no relevant medical history apart from a pack-a-day smoking
habit for the past 45 years. His best corrected visual acuity was 20/63 and 20/20 (Snellen
chart) and a subtle right relative afferent pupillary defect was noted. Visual field assessment
revealed a severe diffuse defect in the right eye, while the left visual field was normal. The only
pathological finding of the slit lamp examination was an oedematous right optic nerve disc.
Neurological examination showed diminished reflexes and mild gait instability, so the patient
was admitted to hospital for a complete work-up. Inflammatory markers (C-reactive protein,
erythrocyte sedimentation rate) were performed and were normal. An infectious aetiology
was excluded by negative serological results for Treponema pallidum, human immunodefi-
ciency virus, hepatitis B virus, hepatitis C virus, Borrelia burgdorferi, Bartonella henselae, Cox-
iella burnetti, and Toxoplasma gondii. Further, samples were IgG positive but IgM negative for
cytomegalovirus, Epstein-Barr virus, and varicella zoster virus. The QuantiFERON-TB Gold
test and blood cultures were also negative. Visual evoked potential test showed increased la-
tency in the right eye and magnetic resonance imaging of both the brain and orbits was ano-
dyne. The patient was discharged without a definitive aetiologic diagnosis. During follow-up,
visual acuity dropped to hand movement in his right eye and 20/25 in his left eye. A right
relative afferent pupillary defect was noted, as well as bilateral optic disc oedema in the fun-
dus examination, with unremarkable macular appearance. Neurologically, the patient had
worsening instability and dysmetria of all four limbs, as confirmed by sensory evoked poten-
tials testing and electromyography, hence the patient was admitted again to hospital. The neu-
rological findings, combined with the bilateral optic disc oedema, prompted a lumbar
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puncture and cerebrospinal fluid (CSF) analysis, this finding an opening pressure of 170 mm
of water, elevated protein content (137.5 mg/dL) and lymphocyte count (94%) but negative
cytology and cultures. Additionally, an abnormal chest radiography led to a thoracic CT scan
which showed mixed emphysema as well as a right hilar adenopathy with malignant radio-
logical features for which an extended study was advised.

While waiting for the positron emission tomography-computed tomography to be per-
formed, visual acuity worsened to 20/40 in his left eye. Slit lamp exams did not show any
presence of anterior chamber cells nor flare. Fundoscopic examinations revealed vitreous
haze (RE [+3] > LE [+2]) as per the Standardization of Uveitis Nomenclature classification [6]
and creamy-yellow deep retinal lesions showing bilateral macular involvement, distributed in
a perifoveal circular pattern in the right eye and a placoid parafoveal lesion in the left eye.
Fluorescein angiography (FA) showed papillitis and peripapillary phlebitis (Fig. 1). SD-OCT of
the right eye showed a severe disorganization of the outer retinal layers: Henle’s fibre layer
(HFL) and outer nuclear layer (ONL) revealed focal granular hyperreflectivity with perifoveal
coalescence of larger round hyperreflective lesions that transformed into hyperreflective
wedge-shaped and then band-like lesions at the fovea. Both the retinal pigment epithelium
(RPE) and the ellipsoid segment (ES) layers showed a granular pattern. A greater disorgani-
zation of these layers was noted under the hyperreflective lesions in the HFL and ONL. In the
fovea, atrophy of the outer retinal layers was noted, with deepening of the foveal depression
and, below this, a hyperreflective deposit. Hyperreflective dots in the vitreous cavity corre-
sponding to the vitreous cells were also noted. SD-OCT of the left eye showed vitreous dotted
hyperreflectivity and a single hyperreflective tangential band at the fovea, with granular dis-
organization of outer retinal layers (Fig. 2a-d).

Based on the negative systemic work-up for an infectious aetiology, the anodyne cerebral
and orbital MRI and the suspicious right hilar adenopathy, the differential diagnosis included
a paraneoplastic syndrome, and hence, serological and CSF onco-neuronal antibodies were
tested. Indirect immunofluorescence detected IgG for CRMP5, Hu and amphiphysin, which
were confirmed by recombinant western blot analysis both in serum and CSF, this leading to
the diagnosis of paraneoplastic syndrome. The patient received intravenous methylpredniso-
lone 1 g/day for 4 days followed by oral prednisone 30 mg with tapering doses and visual
acuity improved to 20/125 and 20/32 in the RE and LE at day 5 of follow-up. Multimodal im-
aging showed improvement in vitreous haze and shrinkage of the macular lesions. Positron
emission tomography-computed tomography showed a hypermetabolic region in the hilum
of the right lung. A bronchoscopy endoscopy with ultrasound was performed, and the histo-
pathological analysis of the sample revealed the presence of atypical epithelial cell groups
which were positive for CD-56, TTF-1 and synaptophysin, compatible with the diagnosis of a
SCLC. According to the American Joint Committee on Cancer TNM staging system, the disease
was classified as T3 N2 MO (Stage I1IA) by our cancer committee. Given the localized malig-
nancy and the patient’s good performance status, the patient started a treatment consisting of
concomitant chemotherapy (cisplatin and etoposide) and radiotherapy with a curative intent.
The patient tolerated the treatment well and the hilar mass decreased from 20 to 13 mm in
diameter, representing a partial response. Prophylactic cranial irradiation was also con-
ducted. Ophthalmologically, a subtenon injection of triamcinolone was given in both eyes
while maintaining oral prednisone 10 mg/day. Fundoscopy revealed bilateral persistent vit-
reous haze (+1 and +0.5, respectively), normalized optic nerves and a progressive fading of
the yellowish macular lesions leading to atrophic changes. Right SD-OCT showed a subfoveal
collapse of the ONL and ES layers, with granular appearance of the RPE. Interestingly, regres-
sion of the left macular hyperreflective band was noted, with suboptimal restoration of the
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outer retinal layers (Fig. 3). In line with this, at 3 months of follow-up, visual acuity in the right
eye decreased to 20/200, whereas in the left eye it improved to 20/25.

Discussion

PON is an uncommon disease, usually diagnosed prior to the diagnosis of an underlying
malignancy, most frequently SCLC [1]. PON is characterized by the clinical findings of vitritis
and optic disc oedema, frequently in a bilateral presentation [1, 7]. Ocular studies including
electrophysiological testing and multimodal retinal imaging, such as FA, fundus autofluores-
cence (FAF) and OCT offer a detailed characterization of the posterior involvement. However,
due to the intense vitritis of our patient, FAF did not add much information. The ocular signs
showed by our patient were early oriented towards a paraneoplastic aetiology based on the
neurological signs and the suspicious lung mass in a patient with a past history of heavy smok-
ing. However, a complete work-up should exclude infectious, inflammatory, compressive, or
neoplastic aetiologies compatible with bilateral vitritis and optic disc oedema. Ancillary test-
ing help in the diagnostic process, where vitreo-retinal biopsy may remain as a final resource
specially if a primary intraocular lymphoma is suspected [1, 8]. Although an infrequent aeti-
ology, primary intraocular lymphoma usually presents as vitritis and optic nerve oedema in
the absence of macular oedema. Retinal involvement is rare, but when present, chorioretinal
infiltration of lymphoma cells are reported to invade the subretinal pigment space in a pref-
erential pattern [9], imaged as subretinal drusenoid deposits with infrared imaging and SD-
OCT [10]. Orbital and cerebral neuroimaging are mandatory in order to rule out any enhance-
ment of the central nervous system that may guide diagnosis depending on the affected loca-
tion, for example, a metastatic infiltration of the optic nerve, retrobulbar optic neuritis or cen-
tral nervous system lymphoma. In the concrete case of PON, a thorough neurological exami-
nation is highly recommended as this entity frequently coexists with encephalomyeloradicu-
loneuropathy [1, 11].

Few publications have described retinal abnormalities in the setting of PON. Saito et al.
[2] reported 1 patient with SCLC with bilateral PON and CRMP5-IgG, recoverin and enolase
serum positivity in whom OCT showed bilateral neuroretinitis, with bilateral subretinal de-
tachment extending from both swollen optic nerve discs. Additionally, the right macula of the
patient had a focal hyperreflective dome-shaped lesion extending from the outer border of the
inner nuclear layer to the RPE with subsequent disorganization of all the layers involved. In
2012, Casswell et al. [3] reported the case of a patient diagnosed with bilateral PON secondary
to SCLC and anti-CRMP5, anti-amphiphysin and anti-Hu serum positivity, and bilateral focal
external atrophy of the macula.

To the best of our knowledge, our case represents the first report of PON with bilateral
retinopathy in which macular abnormalities have been documented in their initial stages by
SD-OCT. In the right macula, multifocal hyperreflective foci were observed, in what we believe
were different stages of the same process: they arose at the ONL and HFL, increased in size,
and transformed into hyperreflective wedge-shaped lesions that extended to the limit of the
RPE. This phenomenon was best identified in the foveal area, with a hyperreflective placoid
lesion, which showed thinning and atrophy at its edges. There were multiple spots at the HFL,
ONL and ES layers which were already atrophic or starting to collapse. The RPE and junctional
layers showed a mottled appearance across the macular scans. In the left eye, a wedge-shaped
hyperreflective lesion was identified at the fovea, emerging from the inner border of the HFL
and masking the normal reflectivity of the retinal layers underneath. RPE mottling and
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atrophy were observed, as were vitreous hyperreflective dots. The atrophic changes de-
scribed in the patients in Saito and Casswell’s reports are compatible with the advanced stage
of our patient’s right maculopathy [2, 3].

Our patient tested positive for the onconeural antibodies anti-CRMP5, anti-Hu and anti-
amphiphysin. CRMP5-IgG is the main antibody reported in PON with underlying SCLC [4, 12].
Anti-Hu and anti-amphiphysin are well characterized antibodies in paraneoplastic neurologi-
cal syndromes [4, 12, 13] and have also been reported in PON [3, 7, 12]. In contrast to the
proposed mechanism of photoreceptor apoptosis in anti-recoverin cancer-associated reti-
nopathy [13, 14], the pathogenic pathways of anti-CRMP5, anti-Hu and anti-amphiphysin in
PON and retinitis are not fully understood. The suggested mechanisms of pathogenesis are a
directly autoantibody-mediated photoreceptor loss or an indirect activation of immune re-
sponses that eventually lead to photoreceptor cell loss [14]. We hypothesize that these path-
ogenic mechanisms might be responsible for the retinal abnormalities seen in our patient.

In conclusion, we describe a case of PON with acute focal outer retinitis associated with
SCLC. It represents a rare paraneoplastic retinal entity that differs clinically from cancer-as-
sociated retinopathy, cancer-associated cone dysfunction and paraneoplastic vitelliform reti-
nopathy [12, 13]. Focal outer retinitis was identified as acute focal central involvement, visible
as yellowish deep foveal lesions in fundoscopy. SD-OCT revealed the following features: (1)
hyperreflective foci emerging from the HFL and ONL and transforming into (2) hyperreflec-
tive wedges that involved the outer retinal layers and RPE layer; (3) a granular hyperreflective
pattern on the RPE; and (4) collapse of the most severely affected foveal outer retinal layers
leading to atrophy. The lesion in the left fovea partially recovered after treatment. In spite of
the pathway being poorly understood, the precise description of the different phenotypes of
paraneoplastic syndromes may help ophthalmologists in the search for an underlying malig-
nancy responsible for the syndrome, as well as guide treatment of the macular manifestations.
SCLC has an elusive diagnosis with the majority of patients being diagnosed in an advanced,
metastatic stage [5] that implies a median overall survival of less than 10 months [15]. Para-
neoplastic syndromes may serve as markers for earlier diagnosis in localized stages, thus ame-
liorating the general prognosis of these patients.
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Fig. 1. Ophthalmologic exam 2 weeks after onset. a, b Vitreous haze hindered fundus examination in both
eyes; bilateral optic disc oedema is noted as well as yellowish foveal lesions. ¢, d Fluorescein angiography
reveals hyperfluorescence of both optic nerve discs as well as hyperfluorescent staining of peripapillary
venous walls.
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Fig. 2. SD-OCT follow-up. RE, right eye. LE, left eye. HFL, Henle’s fibre layer. ONL, outer nuclear layer. ES,
external segments. RPE, retinal pigment epithelium. a, b Near-infrared imaging at 2 weeks of follow-up.
Prominent vitreous haze in RE and optic disc oedema are noted. ¢ (B-Scan SD-OCT, RE at 2 weeks) In the
fovea, a hyperreflective lesion is identified (*), with atrophy of the outer retinal layers (limits are identified
by arrows). Hyperreflective conglomerates appear in the inner border of the outer nuclear layer (). RPE
and ES layers show a granular appearance (arrowhead). Hyperreflective dots in the vitreous and choroid
can be identified. d (B-Scan SD-OCT, LE at 2 weeks) A hyperreflective wedge comprising the inner border
of the outer nuclear layer traverses the outer foveal layers to reach the RPE layer (“+”), where a granular
hyperreflectivity can be seen (arrowhead).
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Fig. 3. Ophthalmological examination at last visit. HFL, Henle’s fibre layer. ONL, outer nuclear layer. ES,
external segments. RPE, retinal pigment epithelium. a, b Retinography of the right eye (a) and left eye (b)
at the last visit: noticeable reduction in the vitreous haze, resolution of the optic disc oedema with subtle
pallor and yellowish dotted macular appearance. al, a2, a3 SD-OCT of the right eye at 2 weeks. c1, c2, c3
SD-OCT of the right eye at 2 months: foveal atrophy of the HFL, ONL and ES layer (limits are identified by
arrows). Degenerative cysts in the perifoveal outer nuclear layer can be identified in the middle row scan
(c2). A residual granular hyperreflective appearance of the RPE layer is noted in all three scans (arrow-
heads) (c1, c2, c3). b Optical coherence tomography of left eye at 2 weeks. d Optical coherence tomography
of the left eye at 2 months: a partial granular disruption of the ES layer (arrow) and remaining hyperre-
flective changes in the RPE and inner border of the ONL (“+”).
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