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Paraneoplastic limbic encephalitis in a patient
with extensive disease small‑cell lung cancer
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Abstract. Paraneoplastic limbic encephalitis (PLE) is a rare
disorder infrequently accompanying malignancy, coexisting
in ~50% of the cases with small‑cell lung cancer (SCLC). The
pathomechanism of PLE is considered to be immune‑mediated,
with production of specific anti‑Hu antibodies and activation
of T‑cells directed against onconeural antigens present on
both tumor cells and neurons. We herein report the case of a
50‑year‑old male patient who, prior to being diagnosed with
SCLC, presented with typical symptoms of PLE (seizures,
subacute cognitive dysfunction with severe memory impairment, anxiety and hallucinations). The initial brain magnetic
resonance imaging examination revealed mild enlargement
and hyperintensity of the hippocampal gyri bilaterally, with
narrowed temporal horns of the lateral ventricles; the findings
of the cerebrospinal fluid examination were compatible with
the diagnosis of lymphocytic meningitis. Due to the suspected
infectious origin of the disease, treatment with acyclovir and
antibiotics was initially applied. However, following subsequent diagnosis of the underlying SCLC and the presence
of antineuronal anti‑Hu antibodies in the patient's serum,
the diagnosis of PLE accompanying extensive‑disease (ED)
SCLC was confirmed. In addition to the standard cytotoxic
therapy, throughout the course of his disease the patient also
continued treatment with valproic acid (VPA) as prophylaxis
for the initial seizures. VPA is known to be a potent histone
deacetylase inhibitor that may reverse epigenetic changes in
tumor cells and potentially improve the outcome of cancer
patients. The patient succumbed to the disease 25 months after
the diagnosis of malignancy; such a long course is observed in

only ~5% of patients with ED SCLC. Therefore, it was hypothesized that the accompanying paraneoplasia and treatment
with VPA may have improved the outcome in this patient.
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An estimated 1.8 million new lung cancer cases occurred in
2012, accounting for ~13% of total cancer diagnoses, making
lung cancer the most frequently diagnosed malignancy and
leading cause of cancer‑related mortality among men worldwide and among women in more developed countries (1).
Small‑cell lung cancer (SCLC) accounts for only 13% of all
lung cancers and has a very poor prognosis, with ~5% of patients
with extensive‑disease (ED) SCLC surviving for 2 years (2).
Although paraneoplastic syndromes are fairly common in
SCLC (3), it is estimated that <5% of patients with SCLC will
develop a clinically significant paraneoplastic neurological
disorder (PND) (4). Paraneoplastic limbic encephalitis (PLE) is
a rare disorder infrequently accompanying cancer, coexisting
with SCLC in ~50% of the cases (5). It was suggested that the
prognosis of cancer patients with accompanying paraneoplastic
syndromes may be better compared with that of patients with
the same cancer but without associated paraneoplasia (6‑8).
Over the last few years, a major advancement in understanding SCLC biology has been made (9), which may finally
lead to the introduction of new drugs and improvement of
the treatment efficacy. Preclinical data demonstrated that the
addition of valproic acid (VPA), a potent histone deacetylase
inhibitor, to standard chemotherapy regimens in SCLC, may
improve patient outcome (10,11).
We herein report on the case of a patient with ED SCLC who
developed PLE during the course of his disease, with symptoms
of PLE typically preceding the diagnosis of SCLC. The diagnostic process of the SCLC and the PLE in this patient were also
described and the potential synergistic effect of the VPA and
chemotherapy in the treatment of the SCLC was investigated.
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A 50‑year‑old man with no medical history was admitted to the
community hospital in July, 2007 with generalized seizures.
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The patient was a heavy cigarette smoker (~70 pack‑years) and
had a history of alcohol abuse. The family history was insignificant. On admission, the computed tomography (CT) scan
of the brain revealed no abnormalities, but the chest X‑ray
showed enlarged right hilar nodes. The blood count, liver
and renal function tests were within normal limits. Treatment
with VPA and dexamethasone was initiated. Two days later,
the patient developed symptoms of acute psychosis and was
referred to the Department of Psychiatry at the University
Hospital in Krakow. Finally, due to fever (temperature up to
39.6˚C) and suspicion of central nervous system infection,
the patient was transferred to the Department of Infectious
Diseases. On physical examination, the patient was febrile
and conscious; however, he was somnolent with significant
short‑term memory loss and capable of responding only to
basic questions. No focal neurological deficits or neck rigidity
were present. The results of the cerebrospinal fluid (CSF)
examination (colour, yellowish; clarity, muddy; cytosis,
13 cells/µl; protein content, 0.49 g/l; glucose, 2.3 mmol/l;
chloride, 127 mmol/l) were compatible with the diagnosis of
lymphocytic meningitis. The magnetic resonance imaging
(MRI) of the brain revealed a mild enlargement and hyperintensity of the hippocampal gyri bilaterally, with narrowed
temporal horns of the lateral ventricles (Fig. 1). The CSF
cultures and the serological test for Lyme disease were
both negative. The chest and abdominal CT scan revealed a
10x5‑cm neoplastic mass in the mediastinum, enlarged right
hilar, subcarinal, paratracheal and left hilar lymph nodes, as
well as a right hydrothorax. The biopsy of the enlarged right
hilar nodes was positive for SCLC.
After a course of acyclovir and antibiotics (ceftriaxone,
rifampicin, isoniazid, imipenem/cilastatin and linezolid),
the patient was subsequently referred to the Department of
Oncology for further treatment of the ED SCLC. First‑line
palliative chemotherapy with cisplatin and etoposide was
decided. At that moment, based on the combination of the
clinical picture (seizures, personality changes, short‑term
memory loss, pathological voracity), the MRI results and
the presence of SCLC, PLE accompanying the SCLC was
suspected. PLE was subsequently confirmed by the presence of
anti‑Hu autoantibodies in the patient's serum. Treatment with
corticosteroids was continued, with the aim of suppressing the
immunological system response and reducing the symptoms of
the paraneoplastic syndrome. After 6 cycles of chemotherapy,
having achieved a partial response to the treatment, the patient
underwent prophylactic cranial irradiation (30 Gy in 15 fractions). The subsequent brain MRI showed less prominent
hyperintensity on T2‑weighted images in the hippocampal
gyri bilaterally, with signs of limbic system atrophy (Fig. 2).
There was no amelioration of the brain functions after completion of these therapies, except for a mild improvement of the
patient's memory.
Five months later, a control CT scan revealed tumor
progression and the patient received 6 cycles of second‑line
chemotherapy with cyclophosphamide, doxorubicin and
vincristine (CAV regimen). At the next progression, the patient
was treated with palliative radiotherapy for the tumor in the
chest and cyclophosphamide monotherapy. Finally, the patient
succumbed to the disease 25 months after the diagnosis of the
ED SCLC.

Discussion
The clinical diagnosis of PLE may be challenging, as its
typical symptoms (subacute cognitive dysfunction with
severe memory impairment, seizures and psychiatric features
including depression, anxiety and hallucinations) may be
similar to those observed in other cancer‑related complications,
metabolic and toxic encephalopathies, infections (particularly
herpes simplex encephalitis) and to the side effects of cancer
therapy (5,12‑14). In addition, the presenting symptoms may
differ from those considered typical of the syndrome and
the majority of the patients are not known to have cancer (5).
However, fulfilling all the following criteria for PLE may
facilitate its diagnosis: i) A compatible clinical picture; ii) an
interval of <4 years between the onset of neurological symptoms and cancer diagnosis; iii) exclusion of other cancer‑related
complications (metastasis, infection, metabolic and nutritional
deficits, cerebrovascular disorder or side effects of therapy)
that may cause symptoms of limbic dysfunction; iv) at least
one of the following: CSF with inflammatory changes, MRI
showing unilateral or bilateral temporal lobe abnormalities on
T2‑weighted images or atrophy on T1‑weighted images, and an
electroencephalogram showing slow‑ or sharp‑wave activity in
one or both temporal lobes (5).
MRI examination of the brain and the spinal cord are
required to exclude other causes of the neurological symptoms,
including cancer metastases. The typical initial MRI findings
in PLE [common FLAIR hyperintensity in medial temporal
lobes (15)] may be similar to the ones observed in other forms
of encephalitis of the limbic system, particularly during the
early stages of herpes simplex encephalitis. However, patients
with herpes simplex encephalitis usually display distinct characteristics: Prominent edema and mass effect involving one or
both inferior‑medial temporal lobes, the inferior frontal lobes
and the cingulate gyrus, gyral enhancement in the majority of
cases and, frequently, signs of hemorrhage (5,16).
The CSF examination in a patient with PLE is often
abnormal, with mild to moderate pleocytosis, increased
protein content, intrathecal synthesis of IgG and oligoclonal
bands, suggesting the presence of an inflammatory or
immune‑mediated disorder (4,5).
The majority of the paraneoplastic syndromes involving the
nervous system are currently considered to be immune‑mediated (17). Ectopic expression by a tumor of the antigens
normally present in the neurons (referred to as onconeural antigens) induces an immune system response with production of
specific antibodies and activation of T‑cells that, after crossing
the blood‑brain barrier, react with the onconeural antigens and
produce specific neurological symptoms (17). Therefore, the
majority of patients with paraneoplastic syndromes involving
the nervous system have detectable antineuronal antibodies in
their serum and/or the CSF (4,5) and their presence may facilitate the diagnosis of the paraneoplastic syndrome and allow
early detection of the associated tumor (12). Anti‑Hu antibodies
are typically found in SCLC, neuroblastoma and prostate
cancer (17). SCLC patients with anti‑Hu antibodies have a lower
probability of improvement in PLE symptoms compared with
patients without anti‑Hu antibodies (12), and only a minority of
these patients responds to treatment with corticosteroids, intravenous immunoglobulins or plasma exchange (18).
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Figure 1. Pre‑treatment brain magnetic resonance imaging examination. (A) FLAIR T2 sequence, axial plane; (B) frFSET2 sequence, coronal plane. Mild
enlargement and hyperintensity of the hippocampal gyri bilaterally and narrowed temporal horns of the lateral ventricles were observed.

Figure 2. Post‑treatment brain magnetic resonance imaging (MRI) examination. (A) FLAIR T2 sequence, axial plane; (B) frFSET2 sequence, coronal plane.
Less prominent hyperintensity on T2‑weighted images in the hippocampal gyri bilaterally, with signs of limbic system atrophy. Compared with the first MRI,
discrete widening of both temporal horns of the lateral ventricles was observed.

With the currently available therapy, the median survival
of patients with ED SCLC is 6‑12 months, with an overall
survival of <5% after 2 years (2,10). The prolonged survival
in our patient may result from several factors. First, the
prognosis of cancer patients with a paraneoplastic syndrome
appears to be better compared with that of patients with the
same malignancy but without the associated paraneoplastic
disorder (6‑8). It is considered that the immune response triggered by onconeural antigens not only injures a specific part of
the nervous system and is responsible for the clinical presentation of the paraneoplastic syndrome, but may also control
tumor growth (8). Second, the chronic use of VPA may have
improved the outcome in this patient. VPA is a potent histone
deacetylase inhibitor and may affect the dynamic structure

of chromatin and the transcriptional processes leading to
the modulation of pathways involved in cell cycle and apoptosis (10,11,19). Moreover, preclinical data demonstrated that
the combination of VPA and standard chemotherapy regimens
in SCLC may exert a synergistic antitumor effect (10,11).
In conclusion, the case presented herein underlines the
need for precise evaluation of all cancer patients presenting
with symptoms of a paraneoplastic disorder. These symptoms usually precede the diagnosis of the cancer itself and
may facilitate the diagnosis of the underlying malignancy.
Moreover, this case suggests that the efficacy of the standard
chemotherapy regimens in SCLC may be further improved by
additional agents, such as VPA, which may reverse epigenetic
changes in cancer cells.
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