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A Case of Paraneoplastic Limbic Encephalitis Associated with Small 
Cell Lung Cancer
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Paraneoplastic limbic encephalitis (PLE) is a rare syndrome characterized by memory impairment, affective and 
behavioral disturbances and seizures. Among many different neoplasms known to cause PLE, small cell lung cancer 
(SCLC) is the most frequently reported. The pathogenesis is not fully understood but is believed to be 
autoimmune-related. We experienced a patient with typical clinical features of PLE. A 67-year-old man presented 
with seizure and disorientation. Brain magnetic resonance imaging demonstrated high signal intensity in the bilateral 
amygdala and hippocampus in flair and T2-weighted images suggestive of limbic encephalitis. Cerebrospinal fluid 
tapping revealed no evidence of malignant cells or infection. Positron emission tomography/computed tomography 
showed a lung mass with pleural effusion and a consequent biopsy confirmed the diagnosis of PLE associated 
with SCLC. The patient was subsequently treated with chemotherapy and neurologic symptoms gradually improved.
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Introduction

  Paraneoplastic limbic encephalitis (PLE) is a rare kind 

of paraneoplastic neurologic syndrome characterized by 

confusion of acute onset, mood changes, hallucinations, 

loss of short term memory, and seizures. The commonly 

associated neoplasms are lung cancer (especially small 

cell lung cancer, SCLC), testicular tumor, thymoma, and 

ovarian cancer
1
. The pathogenesis is thought to be at-

tributed to autoimmunity and the treatment is essential 

to improve its prognosis. We report a patient with seiz-

ure and disorientation who was diagnosed later as PLE 

combined with SCLC, and whose symptoms improved 

after chemotherapy.

Case Report

  A 67-year-old male patient visited our emergency de-

partment via ambulance with the complaint of recurrent 

seizure-like activity and disorientation for 20 days. The 

patient was a current smoker (1 pack per day for 30 

years) and had type 2 diabetes diagnosed 3 years 

previously. According to his wife, the patient first com-

plained of involuntary head tilting to the right side at 

his office 20 days previously, which recovered sponta-

neously after 3∼5 minutes. The same event occurred 

for several days. The patient seemed to be dull, unlike 

prior to the event, and sometimes replied incorrectly to 

a very simple question, similar to a patient with de-

mentia. At admission day, while drinking a coffee with 
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Figure 1. Brain magnetic 
resonance imaging show-
ed high signal intensity on 
the flair (A) and T2-weight-
ed image (B) in the bilateral 
amygdala and hippocam-
pal area (arrows), compat-
ible with limbic encephali-
tis.

his wife at home, the patient suddenly lost his con-

sciousness, fell down to the left side. The patient's body 

began to stiffen and, shortly thereafter, the arms and 

legs trembled for over 10 minutes. Emergency 119 was 

called immediately and the patient was transported to 

our emergency department.

  At the emergency room, the initial blood pressure 

was 160/100 mm Hg, body temperature was 36.7
o
C, 

pulse rate was 98 per minute and respiration rate was 

20 per minute. The patient was stuporous and dis-

oriented. Chest and abdominal examination showed no 

abnormality. On neurologic examination, both pupils 

were symmetric and light reflex was normal. Deep ten-

don reflex was normal and there was no Babinsky 

reflex. There were no Brudzinski or Kernig signs. On 

laboratory test, hemoglobin level was 14.8 g/dL, white 

blood cell (WBC) count was 13,200/μL, platelet count 

was 341,000/μL and blood glucose was 176 mg/dL. 

C-reactive protein, liver function test and urine test 

showed no abnormality. An electrocardiogram and 

chest X-ray was also normal. The tests for hepatitis B 

and C, venereal disease research laboratory and human 

immunodeficiency virus were negative. In addition, an-

tinuclear antibody and rheumatoid factor were also 

negative. Vitamin B12 and folate levels were within nor-

mal limits. In cerebrospinal fluid (CSF) analysis, the 

opening pressure was 90 mm H2O, total WBC count 

was 20/μL (lymphocyte 84%), protein was 53 mg/dL 

and glucose was 114 mg/dL. Antibodies to herpes sim-

plex virus, cytomegalovirus, varicella zoster virus and 

Ebstein-Barr virus were all absent. Tuberculous poly-

merase chain reaction and cryptococcal antigen were al-

so negative. Magnetic resonance imaging (MRI) of the 

brain showed hyperintensity on flair and T2-weighted 

image (T2WI) at bilateral amygdala and hippocampus 

suggestive of limbic encephalitis (Figure 1). On an elec-

troencephalogram (EEG), there were epileptiform dis-

charges at right frontotemporal area and general slow 

wave, suggestive of cerebral dysfunction.

  After admission, the patient had several generalized 

tonic-clonic seizures. Antiepiletics such as oxcarbamaze-

pine were administered and the seizures soon dis-

appeared. In addition, the antiviral agent acyclovir was 

used tentatively because the clinical manifestation and 

brain imaging were suggestive of herpes simplex en-

cephalitis. As other causes of limbic encephalitis, we 

suspected the possibility of hidden malignancy and 

checked tumor makers, paraneoplastic autoantibodies 

(PAA) and whole body positron emission tomog-

raphy/computed tomography (PET/CT). PAA such as 

anti-Hu, anti-Ri, anti-Yo, and anti-NMO antibodies were 

all negative, but the carcinoembryonic antigen tumor 

marker were increased to 28.5 ng/mL (normal range, 

0∼5 ng/mL). Whole body PET/CT revealed hyper-

metabolic lesion at right medial temporal lobe of brain 

which was compatible with limbic encephalitis as 

showed on MRI (Figure 2). In addition, there was hy-

permetabolism at right pleura and right lower lobe sug-

gestive of lung cancer with malignant effusion. We con-

sequently performed chest CT and CT-guided percuta-
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Figure 2. Positron emission tomography/computed to-
mography showed hypermetabolism in the bilateral amyg-
dala and hippocampal area and is more prominent at the
right mediotemporal area (circle).

neous needle biopsy and finally diagnosed the patient 

with PLE associated with SCLC. On the next day of 

pathologic confirmation, we started combination che-

motherapy with etoposide and carboplatin. The patient 

was maintained on oral phenytoin, oxcarbamazepine 

and valproate via levine tube during the treatment. Until 

the 4th cycle of chemotherapy, the patient was free 

from seizure and the initial neurologic symptoms gradu-

ally improved. Follow-up EEG showed only slow wave 

without epileptiform discharge. In the outpatient clinic, 

the patient maintains his antiepileptics without any che-

motherapy- related complication and is planning to con-

tinue next cycle of chemotherapy.

Discussion

  Paraneoplastic neurologic syndromes are a hetero-

genous group of neurologic disorders associated with 

malignancy. They are caused by a mechanism other 

than metastases, infections, metabolic disorder, or side 

effects of cancer treatment. These rare syndromes occur 

in about 6.6% of patients with malignancy and may af-

fect any part of the nervous system including cerebrum, 

spine, neuromuscular junction and muscle, either dam-

aging one or multiple sites
2
.

  PLE, one of the paraneoplastic neurologic syndromes, 

refers to an inflammatory process localized to the limbic 

system, which is associated with neoplasm. It is charac-

terized by acute or subacute mood and behavioral 

changes, short-term memory loss, seizures and cognitive 

dysfunction. The symptoms typically progress over days 

to weeks but more indolent presentations over months 

have been described
1
. The most frequent associated ma-

lignancy is lung cancer (especially SCLC) but testicular 

tumors, thymoma, breast cancer and Hodgkin lympho-

ma can be related with PLE
2,3

.

  The pathobiology of PLE is believed to be auto-

immune-related. The mechanism is suggested to be trig-

gered by autoantibodies against onconeural antigens 

which are common to both the cancer and the nervous 

system4. Among several PAAs, the most frequent are an-

ti-Hu and anti-Ma2 antibodies. The presence of PAA of-

ten allows early detection of the associated tumor, thus 

aiding the diagnosis, however these antibodies are de-

tected in only 60% of patients diagnosed with PLE. 

Therefore, the absence of PAA does not exclude PLE
5,6

. 

According to the detected PAA, the clinical manifes-

tation can vary. For example, patients with anti-Hu (also 

known as antineural nuclear antibody type 1, ANNA-1) 

antibody often have multifocal neurologic involvement 

affecting temporal lobes, brainstem, cerebellum and 

dorsal roots
7
. SCLC is most frequently found malignancy 

associated with anti-Hu antibody1. On the other hand, 

testicular cancer is associated with anti-Ma2 (also called 

anti-Ta) antibody and the clinical presentation of Ma2- 

associated encephalitis differs from classical PLE in that 

its symptoms particularly related with brainstem and 

cerebellar dysfunction
8
.

  A brain MRI is helpful in that one can exclude other 

causes with similar neurologic symptoms. Characteristic 

MRI finding of patients with PLE is high signal intensity 

on flair or T2WI in bilateral or unilateral medial tempo-

ral lobes and/or brain stem
9
. EEG has limited usefulness 

in making the diagnosis of PLE, but it is useful to ex-

clude nonconvulsive seizures. In patients with PLE, 

nonspecific EEG abnormalities are common and include 



JY Ryu et al: Limbic encephalitis in small cell lung cancer

276

focal or generalized slowing, epileptiform activity and 

periodic lateralized epileptiform discharges10. CSF tap-

ping should be performed to exclude the leptomenin-

geal metastasis and to detect other inflammatory or im-

mune-mediated neurologic disorder. CSF finding is not 

specific for PLE and often shows mild elevation of pro-

tein level or monocyte count
11

.

  The diagnosis of PLE is difficult to diagnose for sev-

eral reasons
1-3

. First, similar symptoms such as seizure, 

memory loss, irritability, depression, confusion or de-

mentia can be caused by many other cancer-related 

complications, including brain metastasis, toxic and 

metabolic encephalopathies, infections and side effect 

of cancer therapy. Second, the clinical manifestation 

and frequently involved brain area is especially similar 

with those of herpes simplex encephalitis. Finally, neu-

rologic symptoms frequently precede the detection of 

the tumor, further confounding the diagnosis of the neu-

rologic disorder as paraneoplastic in origin. Gultekin et 

al.1 suggested the following diagnostic criteria: a com-

patible clinical picture; an interval of ＜4 years between 

development of neurologic symptoms and tumor diag-

nosis; exclusion of the other neuro-oncological compli-

cations; and at least one of the following: CSF with in-

flammatory changes but negative cytology, MRI demon-

strating temporal lobe abnormalities or EEG showing 

epileptic activity in the temporal lobe. In the current 

case, the patient had neurologic symptoms and brain 

imaging findings suspicious of limbic encephalitis, and 

we could exclude other causes by CSF analysis. Al-

though the PAAs were negative, we suspected under-

lying hidden neoplasm and finally diagnosed PLE with 

SCLC.

  Unlike most paraneoplastic syndromes of the central 

nervous system, which do not improve with treatment, 

PLE is well- known for its good response to therapy. 

In a case series of 50 patients of PLE, the response rate 

of neurologic manifestation to the treatment was over 

60%
1
. Immnunosuppression with methylprednisolone, 

intravenous immunoglobulin can be available. Kobaya-

kawa et al.12 reported that plasma exchange could be 

useful to control symptoms by reducing the titer of PAA. 

However, treatment of associated tumor is more im-

portant in neurologic improvement and prognosis13. 

Bowyer et al.
14

 reported two cases of PLE with SCLC 

which were successfully treated after chemotherapy 

stressing the importance of identifying underlying malig-

nancies, while Cho et al.
15
 reported a case whose prog-

nosis was poor due to delayed diagnosis. The present 

case also demonstrated the importance of early diag-

nosis and treatment of underlying cause.

  We report a case of a patient admitted due to seizure 

and disorientation, and finally diagnosed as PLE asso-

ciated with SCLC, whose neurologic symptoms were 

gradually improved with treatment of underlying mali-

gnancy. Although the diagnosis PLE is often difficult 

and exclusion of other causes of encephalitis is essen-

tial, all efforts should be made to find a hidden neo-

plasm when encountering symptoms compatible with 

limbic encephalitis. It is also important to remember 

that PLE is a potentially 'controllable' disorder with early 

diagnosis and appropriate treatment.
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