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Abstract 

Anti-aquaporin-4 (anti-AQP-4) antibody-positive neuromyelitis optica spectrum disorder 

(NMOSD) is a rare autoimmune disorder resulting in severe, recurrent optic neuritis, trans-

verse myelitis, brain stem syndrome, and other types of neurological involvement. Its median 

age of onset has been reported to be around 40 years. We report herein a case of very-late-

onset NMOSD (76 years of age) and try to promote its awareness as a type of neurological 

deterioration in elder patients. A 76-year-old woman suffering from Parkinson disease was 

admitted to our hospital because of consciousness disturbance. Cranial magnetic reso-

nance imaging revealed the presence of fluid-attenuated inversion recovery high-signal-inten-

sity lesions in the right peri- and intralateral ventricle. Part of this lesion and the meninges 

showed gadolinium enhancement. Physical examination revealed the presence of a tumor in 

the right breast, which was later diagnosed as invasive ductal carcinoma. In addition, laboratory 

examinations led to the detection of anti-AQP-4 antibodies in her serum; consequently, the 

patient was diagnosed as having NMOSD. She received initial pulsed steroid therapy, followed 

by right mastectomy. Although the patient’s consciousness improved significantly, she devel-

oped abrupt-onset bilateral leg weakness and multiple longitudinal spinal cord lesions. 
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Additional steroid therapy ameliorated the patient’s leg weakness and reduced the swelling of 

the spinal cord. 

 © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Neuromyelitis optica spectrum disorder (NMOSD) is characterized by the preferential in-
volvement of the optic nerves and spinal cord with positivity for anti-aquaporin-4 (anti-AQP-
4) antibodies [1, 2]. This disease often presents in the fourth decade of life and exhibits female 
predominance. In rare instances, NMOSD has been reported in elderly persons (over 50 years 
of age), and the clinical entity of late-onset NMOSD has been mentioned [3]. Compared with 
early-onset NNOSD (below 50 years of age), late-onset NMOSD may exhibit characteristic fea-
tures, especially those associated with aging or other non-neurological issues [4–8]. Here, we 
report a case of very-late-onset NMOSD in an elderly patient (76 years of age) with breast 
cancer and Parkinson disease who exhibited an unusual disease course. 

Case Report/Case Presentation 

The patient was a 76-year-old woman who had been suffering from Parkinson disease for 
5 years. She had Stage III disease, as assessed using the Hoehn and Yahr (H-Y) Scale, and ex-
hibited a stable condition under the control of l-dopa and dopamine agonists. Two weeks prior 
to admission, the patient became speechless gradually and spent most of the day in bed. Thus, 
she was admitted to our hospital for further evaluations. The patient exhibited worsening of 
bradykinesia and cogwheel rigidity. She required guardian’s support for everyday life and was 
diagnosed with H-Y stage IV. She could walk with minimal assistance. Most strikingly, her con-
sciousness level was impaired and estimated to be Glasgow Coma Scale (GCS) E3V3M5. In-
volvement of the cranial nerves or cerebellar dysfunction was not obvious. No clinical evi-
dence obtained at that time indicated the involvement of the spinal cord. In addition to the 
neurological disturbances, a tumor was observed in the right breast, which was later patho-
logically proven to be invasive ductal carcinoma. Cranial fluid-attenuated inversion recovery 
(FLAIR) magnetic resonance imaging (MRI) examination revealed a high-signal-intensity le-
sion in the right peri- and intralateral ventricle (Fig. 1a, b). Part of this lesion and the meninges 
exhibited gadolinium enhancement (Fig. 1c, d). Cerebrospinal fluid (CSF) examination demon-
strated the presence of pleocytosis (159 cells/mm3) and an increased protein content (171 
mg/dL). A cytological analysis was negative and no significant viral antibody titers were de-
tected. Moreover, no bacterial cultures were obtained. The levels of the myelin basic protein 
were normal (88 pg/mL; normal <102 pg/mL) and no oligoclonal bands were observed. Anti-
AQP-4 antibodies were detected (28.5 U/mL; normal, <3 U/mL) in her serum, whereas vari-
ous auto-antibodies that indicate paraneoplastic neurological syndromes, such as anti-Yo, 
anti-Hu, Ro, and others, were negative. Based on these findings, the patient was diagnosed as 
having late-onset anti-AQP-4 antibody-positive NMOSD with invasive ductal carcinoma and 
5-year history of Parkinson disease. Optic neuritis was not observed at that time. The patient 
received pulsed steroid therapy as the initial treatment, which improved her consciousness 
level significantly, to GCS E4V4M6. The abnormal signal alterations on MRI also improved (Fig. 
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1e, f). The results of CSF examination indicating the presence of 32 cells/mm3 and an elevated 
protein contents of 100 mg/dL were considered to represent partial improvement. After the 
initial pulsed steroid treatment, the patient received total mastectomy and further rehabilita-
tion therapy for Parkinson disease. Two weeks after the mastectomy, she developed abrupt-
onset bilateral leg weakness and walking difficulties; therefore, involvement of the spinal cord 
was suspected. MRI of the spinal cord revealed the presence of multiple spindle-shaped T2 
high-signal-intensity alterations that were indicative of myelitis (Fig. 2a, b). Thus, pulsed ste-
roid therapy was administered again, after which the MRI signal alterations of the spinal cord 
were reduced (Fig. 2c) and the patient’s leg muscle strength improved. The patient refused 
further treatment, such as plasma exchange or other immune-modifying medications. Subse-
quently, the patient was transferred to another hospital for further rehabilitation. 

Discussion/Conclusion 

NMOSD is an autoimmune inflammatory central nervous system disorder that is typically 
associated with longitudinally extensive myelitis and optic neuritis [1, 2]. Several studies have 
described the importance of the age at the onset of NMOSD; therefore, clinical differences 
might exist between late-onset (age at disease onset, >50 years) and early-onset NMOSD (age 
at disease onset, <50 years) NMOSD. Late-onset NMOSD may often be comorbid with age-re-
lated conditions compared with early-onset NMOSD [6]. Moreover, elderly patients have a 
tendency for a rapid worsening of their condition and poor response to immunomodulatory 
therapies [5, 7]. Therefore, an immediate diagnosis and awareness of the possibility of NMOSD 
in elderly patients are necessary [8]. At our institution, 12 cases of anti-AQP-4 antibody-posi-
tive NMOSD were confirmed over the past 10 years, with the present case being the oldest 
patient with NMOSD being followed at our hospital. In this single institution, half of the cases 
of NMOSD with anti-AQP-4 antibody positivity occurred in patients in their 40s. The age at 
onset was 50 years in 3 cases and 60 years in 2 cases. There were no other cases of NMOSD 
with an age at onset >70 years. Moreover, no other NMOSD cases had carcinoma and neuro-
degenerative disorders, such as Parkinson disease. In our case, we also suspected the parane-
oplastic neurological symptom as the differential diagnosis, but various anti-neural-specific 
antibodies associated with paraneoplastic syndrome were not found [9]. In addition, the spi-
nal cord involvement developed after the mastectomy. Regarding the paraneoplastic neuro-
logical symptoms, the initial treatment consisted in the suppression of tumor activity; there-
fore, its resection was considered to be most effective. The observation that the patient devel-
oped new neurological deterioration because of the spinal cord involvement after tumor re-
moval seemed inconsistent with paraneoplastic syndrome. Band-like lesions in the lateral 
ventricle and the linear enhancement of the ependymal surface of the lateral ventricle were 
characteristic MRI findings in this case. The meninges were also enhanced. These MRI abnor-
malities have been previously reported in patients with NMOSD [10]. Based on these findings, 
we considered that the newly emerging neurological symptoms observed in the current pa-
tient were caused by NMOSD. 

In conclusion, we described the clinical features of a rare case of very-late-onset NMOSD 
and attempted to promote awareness of NMOSD in elderly patients with neurological deteri-
oration. 
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Fig. 1. a, b FLAIR MRI showing a high-signal-intensity right peri- and intralateral ventricle lesion. This 

lesion showed partial gadolinium enhancement (c), and meningeal enhancement was also observed (d). 

After steroid treatment, the FLAIR high-signal-intensity ventricular lesion appeared to be smaller (e), and 

the meningeal enhancement disappeared (f). 
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Fig. 2. At the time of development of lower-limb weakness, T2 high-signal-intensity lesions were observed 

at the C2–4 (a) and T1–4 (b) levels, with spinal cord swelling. c After the second steroid treatment, both 

lesions looked less prominent, and the spinal cord swelling disappeared. 
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