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Abstract
Background: Limbic encephalitis is a neurological syndrome characterized by inflammation of the brain with alterations in 
behavior and cognition. Inflammation of the medial temporal lobes on brain imaging is most characteristic. The association 
between limbic encephalitis and Hodgkin’s lymphoma has been given the eponym of Ophelia syndrome. Ophelia syndrome is 
a rare paraneoplastic neurological syndrome (PNS). Although the medial temporal lobe of the brain is commonly involved in 
Ophelia syndrome, other brain regions may also be involved. Here, we report an unusual case of Ophelia syndrome: a 44-year-
old man who presented with limbic encephalitis, and subsequently diagnosed to have Hodgkin lymphoma). In addition to the 
usual bilateral mesial temporal lobes involvement, the MRI brain also showed unihemispheric cerebral involvement and gyral 
swelling, which was not reported in the literature so far. 
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Introduction
The paraneoplastic syndrome can involve diverse areas of 
the peripheral nervous system and central nervous syndrome 
(CNS), including the muscles, neuromuscular junction, periph-
eral nerve, autonomic system, and other distinct brain regions 
[1]. This rare disorder arises from immune cross-reactivity be-
tween malignant and normal tissues or tumor secretion of hor-
mones, antibodies, or cytokines. Paraneoplastic Neurological 
Syndrome (PNS) usually results from tumor-directed antibod-
ies, so-called onconeural antibodies, and associated antigen-
specific T-lymphocytes, which attack the central or peripheral 
nervous system [2]. 
Paraneoplastic neurological syndromes are rare complications 
of Hodgkin lymphoma [3]. The PNS subtypes that commonly 
seen in Hodgkin lymphoma are cerebellar degeneration and 
limbic encephalitis [2,7] (also known as Ophelia syndrome). 
Here, we report an unusual case of Ophelia syndrome with 
involvement of bilateral mesial temporal and the left cerebral 
hemisphere, which later diagnosed to have Hodgkin lympho-
ma. 

Case Study
A 44-year-old man presented with headache, progressive re-
duction of short-term memory, mood change, and intermittent 
speech difficulties for one month. He was subsequently admit-
ted for generalized tonic-clonic seizure. There was no fever, 
weight loss, sweating, and a history of trauma. On admission, 
he was treated as status epilepticus as he had a total of 6 epi-
sodes of clinical seizures with no regain of consciousness in 

between the episodes. Limited physical examination on admis-
sion showed regular pupil sizes with no papilloedema. There 
was no fever and no neck stiffness. He was found to have brisk 
right knee, biceps and ankle reflexes. The extensor plantar re-
sponse was positive over the right. 

The electroencephalography (EEG) showed epileptiform ac-
tivities lateralized to the left hemisphere [Figure1]. MRI brain 
revealed cortical gyral swelling of bilateral medial temporal 
lobe, unilateral left cerebral hemisphere, and left insular ribbon 
[Figure 2, 3]. The MR angiogram was normal, and MR veno-
gram did not show cerebral venous thrombosis. Cerebrospinal 
Fluid (CSF) analysis showed slight pleocytosis (white blood 
cells 6/μL), mildly raised CSF protein 0.44 g/L (normal range 
<0.40g/L). CSF cultures, Gram stain, TB PCR, mumps and 
measles antibody, HSV PCR testing, and anti-NMDA receptor 
antibodies were negative.
His blood count, renal, thyroid and liver function tests, se-
rum electrolytes, HIV serology, Hepatitis B and C screening, 
VDRL, ESR, pro-calcitonin, C-reactive protein, HbA1c were 
unremarkable. Tumor markers (CA19-9, alpha-fetoprotein, 
CEA, and PSA) were normal. Antinuclear Antibody (ANA) 
and Extractable Nuclear Antigen (ENA) antibodies panel 
were negative. His Chest X-Ray (CXR), CT thorax, abdo-
men, and pelvis were unremarkable. Further investigation for 
anti-NMDA receptor, anti-Tr, ANNA, PCA2, Ma1/2, CRMP5, 
amphiphysin, Glutamic Acid Decarboxylase (GAD), GABA-B 
receptor, SOX-1, LGI, and CASPR2 were all negative. 
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He was treated as autoimmune encephalitis with two courses of 
intravenous immunoglobulin and two courses of pulse intrave-
nous methylprednisolone 1gm daily for five days, followed by 
a tapering dose of oral steroid. His seizure was well controlled 
with two types of anti-epileptics agents (Levetiracetam and 
sodium valproate). Two months from the admission, the neu-
rological symptoms have nearly resolved. Repeat MRI brain 
showed near-complete resolution of the left hemisphere and 
both mesial temporal lobe swelling [Figure 4]. The repeat EEG 
was also normal. However, the etiology of the autoimmune 
encephalitis was still uncertain. A Fluorodeoxyglucose PET/
CT study was performed, and it showed an intensely hyper-
metabolic lesion in the anterior mediastinum [Figure 5]. Mod-
erately hypermetabolic borderline right supraclavicular lymph 
node and mildly hypermetabolic mediastinal nodes were seen. 

He underwent thymectomy, and the thymic mass pathology 
showed nodular sclerosis type Hodgkin’s disease. He was 
treated with ABVD chemotherapy, followed by radiotherapy 
by his oncologist. His oral steroid and anti-epileptics were dis-
continued after one year. Two years from the initial presenta-
tion, his neurological deficits, including his cognitive function, 
have all returned to the baseline.

Discussion
Limbic encephalitis is a neurological syndrome characterized 
by inflammation of the brain with alterations in behavior and 
cognition, inflammation of the medial temporal lobes on brain 
imaging is most characteristic, but other brain regions may also 
be involved [1]. Most of the CNS autoantibodies can result in 
some form of limbic encephalitis [8]. Limbic encephalitis can 
be broadly categorized into two groups: the first group which 
is associated with antibodies against intracellular neuronal an-

tigens (frequently associated with cancers and responds poorly 
to treatment), and the second group with antibodies directed 
against cell membrane or extracellular antigens (less frequent-
ly associated with cancers, and responds favorably to immuno-
therapy) [9, 10].  

Limbic encephalitis is one of the neurological emergencies, and 
treatment needs to be commenced early to reduce long term 
morbidity and mortality [7]. However, full neuronal-specific 
antibody testing results can take several weeks, and testing for 
some of the newest antigens may not be available in most of 
the centres. As seen in this case, it is challenging for treating 
Neurologists to treat a critically ill patient for a prolonged pe-
riod with incomplete information. The recent advance to the 
diagnostic criteria for possible autoimmune encephalitis and 
consensus on beginning empiric immunotherapy for autoim-
mune encephalitis [11] has facilitated early diagnosis and early 
immunotherapy in limbic encephalitis. 

Another main challenge, in this case, is the initial antibodies 
testing and screening for malignancy (whole-body CT scan and 
tumor markers) were all negative. Nevertheless, the subacute 
clinical presentations of short-term memory decline, mood 
change, and seizures are in keeping with the diagnosis of lim-
bic encephalitis. The intermittent episodes of speech difficulty 
could be due to seizure, or the Broca’s area involvement of the 
encephalitis. The fact that this patient responded well to the 
immunotherapy again supports the diagnosis of autoimmune 
or paraneoplastic limbic encephalitis. Abnormal PET scan and 
biopsy of the thymus have eventually confirmed the etiology of 
the limbic encephalitis. 

A broad differential diagnosis and an extensive workup for au-

Figure 1: The Electro-Encephalography (EEG) showed epileptiform activities lateralized to the left hemisphere.
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Figure 2: The MRI brain (axial view) showed T2 hyperintense signal over bilateral medial temporal lobe, unilateral cortical gyrus 
of the left cerebral hemisphere and left insular ribbon.

Figure 3: The MRI brain (coronal view) showed T2 hyperintense signal over bilateral medial temporal lobe, unilateral cortical 
gyrus of the left cerebral hemisphere and left insular ribbon.
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Figure 4: Repeat MRI brain (2 months later) showed near complete resolution of the left hemisphere and both mesial temporal 
lobes swelling.

Figure 5: Fluorodeoxyglucose PET/CT Study was performed and it showed intensely hypermetabolic lesion in the anterior medi-
astinum
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toimmune, paraneoplastic, and infective cause are crucial in 
patients with limbic encephalitis. The main differential diag-
nosis for limbic encephalitis is Herpes simplex encephalitis. 
Diagnosis of Herpes simplex encephalitis was ruled out by 
negative HSV-PCR in the CSF analysis in this case. 

The diagnostic criteria of paraneoplastic limbic encephali-
tis proposed by Paraneoplastic Neurological Syndromes Eu-
ronetwork [12] include subacute onset of seizures, short-term 
memory loss, confusion and psychiatric symptoms; neuro-
pathological or neuroradiological evidence of limbic system 
involvement; exclusion of other etiologies of limbic dysfunc-
tion; and demonstration of a cancer within 5 years of the diag-
nosis of the neurological disorder or demonstration of a well-
characterized paraneoplastic antibody. Our patient fulfilled 
the Euronetwork diagnostic criteria for paraneoplastic limbic 
encephalitis.

The association between limbic encephalitis and Hodgkin’s 
lymphoma has been given the eponym of Ophelia syndrome 
[2], in memory of Shakespeare’s character in ‘The Tragedy 
of Hamlet, Prince of Denmark’. Ophelia syndrome is rare in 
patient with Hodgkin lymphoma. Although medial temporal 
lobes involvement is most characteristic in Ophelia syndrome, 
other brain regions may also be involved. 

From our knowledge, unihemispheric cerebral involvement 
has not been reported among cases of PNS in Hodgkin lym-
phoma. Unihemispheric cerebral involvement can be seen in a 
rare chronic neurological disorder, called Rasmussen’s enceph-
alitis. Rasmussen’s encephalitis is characterized by pharmaco-
resistant epilepsy, and progressive neurological and cognitive 
deterioration due to unilateral inflammation of the cerebral 
cortex [13]. Although Rasmussen encephalitis is classically 
described as a childhood encephalopathy, the unusual adult-
form variant has been described. The adult onset Rasmussen’s 
syndrome usually exhibit a slower course and a better outcome 
[13,14]. Nevertheless, this case is clinically not in keeping with 
Rasmussen’s syndrome. 

About half of all autoimmune encephalitis cases are antibody-
negative. The detection of auto-antibodies plays an important 
role in diagnosis and classification of the PNS syndrome. 
SOX1 antibody, PCA2 antibody, and metabotropic glutamate 
receptor-5 antibody (mGluR5 Abs) have reported in cases of 
Ophelia syndrome [15,16]. Knowledge about auto-antibody in 
Ophelia syndrome is still limited as Ophelia syndrome itself is 
a rare disorder. In this case, all the antibody tests were nega-
tive, including SOX1 antibody and PCA2 antibody. Tests for 
mGluR5 Abs is not available in the laboratory here. 

We conclude that in all cases of limbic encephalitis, or when-
ever a paraneoplastic disorder is suspected, an extensive tumor 
workup (including a PET scan) should be initiated promptly. 

Although paraneoplastic neurological syndrome in Hodgkin 
lymphoma commonly affecting the mesial temporal regions 
(Ophelia syndrome), other brain regions may also be involved.  
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