
Introduction

Generally speaking, metastases to the central nervous

system are the most common reasons for neurological dis-

orders in cancer patients. However, in some cases, this is

not the case at all. Paraneoplastic neurological syndromes

(PNS), which have been reported over sixty years, are im-

mune-mediated remote effects of malignant tumours in-

volving the nervous system and are related to various

anti-neuronal antibodies. In some of patients with breast

cancer, it is easy to diagnose PNS based on their clinical

manifestations and a positive paraneoplastic antibody test.

In comparison, it is very difficult to diagnose PNS for a

few patients with nothing but persistent unexplained neu-

rological deficit, especially with a negative paraneoplas-

tic antibody test. There is no doubt that recognition of this

syndrome is very important, therefore the authors report a

case of occult breast cancer detected by a whole-body

positron-emission tomography and an immunohistochem-

ical technique in metastatic axillar lymph nodes. The

pathogenesis of paraneoplastic syndrome is also discussed

in this case.

Case Report

In April, 2013, a 63-year-old woman presented with a 20-day

history of headache, nocturnal fever (37.5°C), xerostomia, pal-

pitations, lower extremity weakness, and gait ataxia. She grad-

ually became wheelchair-dependent and was admitted to a hos-

pital for lumbar puncture. Multiple cerebrospinal fluid (CSF)

analyses, including paraneoplastic and myasthenia gravis panels

(CSF and serum), were nondiagnostic. Routine blood tests were

normal with the exception of increased HbA1c and LDL cho-

lesterol. Her headache and fever subsided ten days later, but she

began to suffer from double vision (the left eye was limited in

adduction and abduction, and the right eye was limited in ab-

duction), dizziness, masticatory atonia, and a limited ability to

open her mouth. She was transferred to the present institution

and gradually became dysphagic over the subsequent 15 days.

Multiple magnetic resonance imaging scans of her brain and

spine revealed nothing but mild lacunar infarction and cervical

spondylosis, both of which were unlikely to cause symptoms de-

tailed above but could have explained the bilateral Hoffman

signs, Babinski signs, and tendon hyperreflexia upon neurologic

examination. The motor powers in both lower and upper ex-

tremities were 5-/5, she denied experiencing sensory distur-

bances, and an EMG was unremarkable. There were so many

neurological symptoms and signs in the patient but few abnor-

mal results of the examinations, which imply that PNS was still

the most likely diagnosis. Other most likely differential diag-

noses include motor neuron disease and myasthenia gravis.

However, results of EMG fail to support any of these three di-

agnoses. Multiple CSF analyses exclude the diagnosis of myas-

thenia gravis and PNS. Multiple tumour markers (glycogen

antigen, non-small cell lung cancer, and glial enolase) were ab-

normally elevated, and the paraneoplastic panel was re-exam-

ined. The second examination revealed an anti-Ri

antibody-positive finding, which commonly indicates small cell

lung cancer (SCLC) or breast cancer. A mammogram showed

no clear lesions in either breast. A chest CT revealed no diagno-
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sis with the exception of right axillary lymphadenectasis. Fur-

thermore, a whole-body positron-emission tomography (PET)

confirmed the hypermetabolic activity of the right axillary

lymph nodes and provided no evidence of any primary lesion in

the breasts or other organs (Figure 1). The patient underwent an

axillary node biopsy, and histopathology showed moderately dif-

ferentiated adenocarcinoma that was consistent with a mammary

origin (Figure 2). The patient was diagnosed with PNS due to

occult breast cancer and metastatic carcinoma of the lymph

node. After taking exemestane (30 mg/day) for three months,

she underwent a mastectomy of the right breast with axillary

clearance and died of pulmonary embolism.

Discussion

PNS are immune-mediated, subacute, and progressive

syndromes caused by remote effects of malignant tu-

mours rather than the direct infiltration of tumours, but

the pathogeneses are not well understood [1]. The main

targets of the immune responses are the central, periph-

eral, or autonomic nervous system, but these responses

also attack the muscle, skin, and endocrine system [2].

The present patient exhibited characteristics of ataxia

and multiple cranial nerve palsies. The most common

maladies related to PNS are SCLC, breast and ovarian

cancer, and Hodgkin’s lymphoma [3]. Diagnoses of PNS

frequently precede tumour diagnoses because the pri-

mary tumour is often occult [4]. It is difficult for clini-

cians to recognise PNS. Due to the severe neurological

morbidity and mortality caused by PNS, early diagnoses

are important to allow time to treat the underlying tu-

mour and to obtain functional improvement. When pa-

tients develop weakness, ataxia, sensory/motor

disturbances, autonomic nervous disorders, or psychi-

atric disorders, and these symptoms are all persistent, se-

vere, and difficult to explain based on the findings of

routine medical examinations, PNS should be involved

in the differential diagnosis. Routine tumour markers

and paraneoplastic antibodies should be identified in the

serum or CSF. If necessary, the test results should be re-

examined to prevent false negatives. Notably, FDG-PET

plays an important role in the diagnosis of PNS [5].

However, in 20% of patients, the primary tumours are

too occult to be identified even by autopsy [6], which

demonstrates that regular re-examination and follow-

up are crucial for reducing the rates of misdiagnosis and

missed diagnosis of PNS.

Conclusions

PNS are immune-mediated, subacute, and progressive

syndromes caused by remote effects of malignant tu-

mours rather than the direct infiltration of tumours, and

it is difficult for clinicians to recognise PNS. The exam-

ination of paraneoplastic panels (CSF and serum) and

multiple tumour markers is useful for the diagnosis of

PNS. Early diagnoses are important for the treatment of

the underlying tumour and to obtain functional improve-

ment. Regular re-examination and follow-up are also cru-

cial for reducing the rates of misdiagnosis and missed

diagnosis of PNS.
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Figure 2. — Haematoxylin and eosin-stained tissue section (×40)

from the lymph node biopsy showing masses of heterotypic ep-

ithelial cells in the lymph node (red arrows).

Figure 1. — Whole-body FDG-PET scan showing focal hyper-

metabolic activity in the right axilla (white arrow).
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