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Abstract

Paraneoplastic neurologic syndromes (PNS) constitute a rare group of disorders whose op-
timal treatment is yet to be established. We report a patient with bilateral orbital inflam-
mation associated with PNS, who responded well to surgical resection of the primary tumor.
An 83-year-old woman was referred to our department for treatment of a progressive re-
duction in visual acuity and palpebral swelling in both eyes for the past 2 months. She was
scheduled to undergo thoracic surgery for lung cancer. The best-corrected visual acuity
(BCVA) in the right and left eye had worsened from 0.3 to 0.5 one month before she was
referred to our department to 0.03 and 0.07, respectively. A slit-lamp examination revealed
edema in both eyelids. Goldmann perimetry revealed several paracentral scotomas with
constriction of the peripheral visual fields of both eyes, along with central absolute scoto-
mas in V-4e isopter in the right eye. Magnetic resonance imaging revealed swelling of the
bilateral extraocular muscles, which compressed the bilateral optic nerves at the orbital
apex. Seven days after the resection of the lung cancer, the BCVA improved to 0.07 and
0.15 in the right and left eyes, respectively, without concomitant immunotherapy. Intrave-
nous methylprednisolone (500 mg/day) was administered for 3 days to treat the residual
orbital inflammation. Fourteen days after surgery, the BCVA further improved to 0.4 and
0.5 in the right and left eyes, respectively. Swelling of the bilateral extraocular muscles and
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the visual field abnormalities improved dramatically. Early diagnosis is crucial for the man-
agement of PNS.
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Introduction

Paraneoplastic neurologic syndromes (PNS) constitute a rare group of disorders that
occur in less than 0.01% of patients with cancer. PNS are caused by the autoimmune response
against normal neuronal tissue, spurred by the ectopic expression of similar neuronal antigens
by the tumor cells [1]. Any part of the nervous system (central or peripheral nervous system,
including the neuromuscular junctions and muscles) may be affected by PNS. Generally, PNS
shows subacute progressive clinical course and severe disability [2]. Recently, PNSs of the
extraocular muscle have been reported [3-6] and discussed as “paraneoplastic orbital
myositis” [7]. Herein, we report a patient with bilateral orbital inflammation whose visual
acuity improved following the surgical resection of the primary tumor.

Case Report/Case Presentation

An 83-year-old female patient consulted her family physician due to the progressive
reduction in visual acuity and visual field defects in both eyes. The intraocular pressure (I0OP)
was 22 mm Hg oculus dexter (OD) and 29 mm Hg oculus sinister (0S). Initially, she was
suspected of having visual impairment caused by glaucoma and was administered tafluprost
ophthalmic solution. This treatment completely not only failed to decrease the IOP but was
also accompanied by the gradual swelling of both upper eyelids. The patient stopped using
the ophthalmic solution since it was suspected of causing palpebral swelling. However, the
bilateral eyelid edema progressed after the cessation of the eye drop. She underwent an
annual health check-up 2 months after she first visited the family physician. X-rays revealed
an abnormal mass with a diameter of 5 cm in her left upper lung, which was suggestive of lung
cancer.

She was referred to our ophthalmology department after admission to the department
of thoracic surgery of Kyoto University Hospital. She did not experience any periorbital pain,
headaches, or nausea. Her medical history included diabetes, hypertension, hyperlipidemia,
and angina. Her mother and sister had a history of thyroid-associated ophthalmopathy (TAO).
She had smoked one pack of cigarettes per day for 63 years and drank alcohol socially. Ocular
examination revealed a best-correct visual acuity (BCVA) of 0.03 and 0.07 in right and left
eyes, respectively, which was considerably worse than the corresponding BCVA of 0.3 and 0.5
measured 1 month ago. A slit-lamp examination revealed palpebral swelling in both eyes
(Fig. 1a). The interpalpebral fissure measured 2 mm bilaterally and the levator function was
12 mm. The optic disc appeared normal on fundus examination in both eyes, without any sign
of glaucoma. The IOP was 16 mm Hg OD and 18 mm Hg OS. The critical flicker frequency was
11.3 Hz OD and 20.8 Hz OS. The right and left pupils were equal in diameter, round, and
reactive, and no afferent defect was observed. There were no restrictions in eye movement
in any gaze. The findings of electroretinography were normal. Optical coherence tomography
(Carl Zeiss Meditec AG, Dublin, CA, USA) revealed that the outer retinal layer was intact
throughout the macula (Fig. 2) in both eyes. Goldmann perimetry (Haag-Streit, Bern, Switzerland)
depicted several paracentral scotomas in the V-4e isopter with constriction of the peripheral
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Fig. 1. Clinical course of eyelid swelling in both the eyes as seen on plain and contrast-enhanced MRI. a At the
first visit, the bilateral palpebral swelling was found to have worsened over 2 months since onset. b A coronal
contrast-enhanced MRI scan shows edema of all the bilateral extraocular muscles and enlargement of the
bilateral lacrimal glands, without enhancement of the optic nerves or their sheaths. ¢ Coronal and d sagittal
images of the orbital apex show compression of the bilateral optic nerves by the extraocular muscles com-
pressed. e Fourteen days after thoracic surgery, the length of the bilateral interpalpebral fissure improved
to 5 mm, which was the same as the corresponding value obtained before the patient became aware of the
palpebral swelling. f The edema of the extraocular muscles improved slightly. g Coronal and h sagittal im-
ages of the orbital apex show that the optic nerves are no longer compressed in both the eyes.

Fig. 2. OCT images obtained at the first visit. OCT shows that the outer retinal layers are intact throughout
the macula, and that the ellipsoid zone at the fovea (lower right) is present in both the eyes. OCT, optical co-
herence tomography.

visual fields in both eyes, along with central absolute scotomas in V-4e in the right eye (Fig. 3a).
Blood investigations showed evidence of a low-grade inflammatory response (C-reactive
protein [CRP]: 1.1 mg/dL [normal level: <0.3 mg/dL]). The concentrations of the thyroid
hormones (free T3: 2.12 pg/mL [2.33-4.00 pg/mL] and free T4: 0.969 pg/mL [0.88-1.62 pg/mL]),
thyroid stimulating antibody (95% [120% or less]), serum IgG4 (14.4 mg/dL [4.5-117 mg/dL]),
and soluble interleukin 2 receptor (340 U/mL [121-613 U/mL]) were all approximately
within the normal range. All the following disease-specific antibodies were absent: thyroid
stimulating hormone receptor antibodies, thyroid stimulating antibodies, antithyroid perox-
idase antibodies, anti-acetylcholine receptor antibodies, antinuclear antibodies, proteinase-
3-antineutrophil cytoplasmic antibodies, myeloperoxidase antineutrophil cytoplasmic anti-
bodies, and antitriglyceride antibodies.
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Fig. 3. Clinical course of the visual fields. a GP performed at the first visit shows several paracentral scotomas
atthe V-4e isopter with constriction of the peripheral visual fields in both the eyes. Central absolute scotomas
were also detected at V-4e in the right eye. b GP shows complete restoration of the central and peripheral
visual fields in both the eyes at 14 days after thoracic surgery. GP, Goldmann perimetry.

Plain and contrast-enhanced magnetic resonance imaging (MRI) examinations were
conducted, including short T1 inversion recovery imaging. These scans showed hyperinten-
sities and a prolonged T2-relaxation time for all the bilateral extraocular muscles. The swollen
extraocular muscles (Fig. 1b) compressed the bilateral optic nerves at the orbital apex (Fig. 1c, d).
The MRI studies also depicted enlargement of the bilateral lacrimal glands. T1-weighted
images acquired after gadolinium administration showed enhancement of the extraocular
muscles but no enhancement of the optic nerves or their sheaths.

We considered performing a biopsy of the lacrimal gland to investigate the etiology of the
subacute orbital inflammation. However, thoracic surgery was prioritized, and the patient
underwent left upper lobectomy. Pathological diagnosis was squamous cell carcinoma
(pT3NOMO, stage IIB). Seven days after surgery, the BCVA spontaneously improved to 0.07
and 0.15 in right and left eyes, respectively, without any medication.

The patient was shifted to the department of ophthalmology for the biopsy of the right
lacrimal gland 10 days afterthe surgery. Histopathological examination found normal-appearing
tissue, neither showing multiple non-necrotizing granulomas nor abnormally increased
plasma cells. While the white blood cell count and CRP level decreased significantly compared
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to the corresponding levels obtained on the day after thoracic surgery, only the serum inter-
leukin-6 (IL-6) level was markedly high (>60 pg/mL [<2.41 pg/mL]) on the blood analysis.
The bilateral palpebral swelling abated gradually, albeit incompletely, following the biopsy.
Therefore, half-dose intravenous methylprednisolone pulse (500 mg/day) therapy was
administered for 3 days with the aim to reduce orbital inflammation. Fourteen days after the
thoracic surgery, the BCVA recovered to 0.4 and 0.5 in right and left eyes, respectively, which
were the same as the corresponding values obtained when the patient became aware of the
loss of vision and palpebral swelling. The bilateral interpalpebral fissure distance improved to
5 mm (Fig. 1e). The findings of Goldmann perimetry were almost normal (Fig. 3b). MRI showed
that the edema of extraocular muscles had also abated (Fig. 1f), and the optic nerves in both eyes
were no longer compressed at the orbital apex (Fig. 1g, h). Up to 33 months after the surgery,
she has no signs of recurrence of lung cancer or orbital inflammation. One year after lobectomy,
she underwent bilateral cataract surgery and the BCVA improved to 1.0 in both eyes.

Discussion

We formulated the following three differential diagnoses for the progressive bilateral
vision loss in this patient: (1) cancer-associated retinopathy, (2) infiltrative optic neuropathy,
and (3) compressive optic neuropathy. The electroretinography responses were normal, and
optical coherence tomography demonstrated that the outer retinal layer was intact at the first
visit, which were negative findings for the diagnosis of cancer-associated retinopathy. Both
plain and contrast-enhanced MRI depicted swelling of the extraocular muscles, without
enhancement of the optic nerves, which was evidence of compressive optic neuropathy and
not invasive optic neuropathy. Therefore, we assumed that compressive optic neuropathy
caused by orbital inflammation led to the reduction in the BCVA in both eyes.

Orbital inflammation is divided into infectious or noninfectious type and treated accord-
ingly. The former is mainly caused by bacterial, fungal, and viral invasion. This case was clas-
sified as the latter because there were no characteristic findings of infection at the first visit.
Considering the involvement of extraocular muscles and lacrimal glands in this case, TAO,
antineutrophil cytoplastic antibody-associated vasculitis, sarcoidosis, [gG4-related ophthalmic
disease, and PNS were considered during differential diagnosis [7]. First, TAO was not indic-
ative because thyroid function tests were in the normal range and no thyroid stimulating
hormone receptor autoantibodies were present. Second, normal blood levels of antineutrophil
cytoplasmic antibodies were not suggestive of antineutrophil cytoplastic antibody-associated
vasculitis. Lastly, lacrimal gland biopsy demonstrated normal-appearing tissue, neither showing
multiple non-necrotizing granulomas nor abnormally increased plasma cells, whichisahallmark
sign of sarcoidosis [8] and IgG4-related ophthalmic disease, respectively. Therefore, PNS was
the probable cause of orbital inflammation, given that orbital myositis affected bilateral extra-
ocular muscles [7, 9] and improved significantly after cancer resection [2].

While the principal treatment of PNS is focused on the original tumor, immunosup-
pressive agents are sometimes administered to relieve inflammation. In the present case,
systemic corticosteroid was added to reduce the residual orbital inflammation, which was
highly effective. Fortunately, we were able to stop steroid therapy in 3 days without adverse
events or recurrences. Meanwhile, use of corticosteroid can induce various side effects and
may have negative influence on tumor control. The duration and quantity of its use is still
controversial. Taken together, we diagnosed her with paraneoplastic orbital inflammation and
compressive optic neuropathy due to extraocular muscle swelling.

Table 1 presents the clinical characteristics of patients whose PNS manifested as orbital
inflammation in previous studies [3-6]. Most patients with metastatic or unresectable
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diseases exhibited bilateral vision loss, and the administration of steroid was beneficial in
reducing orbital inflammation except in 1 case. Bilateral visual disturbance can occur before
the primary tumor is detected, as seen in the present case. Interestingly, while the present
case exhibited a good clinical course, the prognosis of all other cases of paraneoplastic cases
was poor; it resulted in death within 18.0 + 7.3 (mean + standard deviation) months after the
onset of orbital inflammation due to cancer metastasis or acute bleeding from the primary
tumor [3-6].

IL-6 plays an important role in ocular inflammation and angiogenesis in the conjunctiva,
cornea, iris, retina, and orbit [10]. IL-6 is a pleiotropic proinflammatory cytokine, which is
dysregulated in chronic inflammatory conditions, such as solid tumors and neuromyelitis optica
spectrum disorder [6, 11, 12]. In our patient, the IL-6 levels were significantly high, which was
similar to a previous report [6] even after the CRP concentration decreased along with the
favorable postoperative course. This might indicate that IL-6 level is a more sensitive marker of
orbital inflammation compared to the CRP level, but this theory remains to be substantiated.

Conclusion

In conclusion, we reported a patient with bilateral orbital inflammation associated with
PNS, which responded well to surgical resection of the primary tumor. Clinicians should note
that subacute progressive orbital inflammation may be caused by PNS. Early diagnosis and
treatment of the original tumor are crucial for the management of PNS.
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