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ABSTRACT: Background: Oat cell carcinoma of the lung is the most common cause of paraneoplastic
limbic encephalitis. Association with other malignancies, in particular Hodgkin’s disease, is very rare.
Case Report: This 23-year-old male presented with a six month history of progressive alteration in mental
status, which consisted of insomnia, short-term memory loss, depression and cognitive impairment.
Gadolinium MRI of the head showed intense bilateral contrast enhancement affecting the medial aspects of
the temporal lobes in the region of the amygdala and hippocampus. The brain biopsy showed minimal neu-
ronal loss with intense perivascular lymphocytic cuffing and microglial nodules. Polymerase chain reaction
for herpes simplex and cytomegalovirus were negative. With prednisone treatment, the patient’s neurologic
status stabilized but did not improve. Four months later, he presented with left axillary lymphadenopathy.
Lymph node biopsy was diagnostic of Hodgkin’s disease. During the chemotherapy, his lymphadenopathy
subsided and his neurologic and mental status improved. When seen last after completion of his
chemotherapy, one year after presentation, he had resumed normal social activities and was enrolled in a
university language course. Conclusion: This is the first reported case in the English literature of a biopsy
proven paraneoplastic limbic encephalitis associated with Hodgkin’s disease. Hodgkin’s disease should be
thought of as a possible cause of paraneoplastic limbic encephalitis in the appropriate clinical setting.

RESUME: Encéphalite limbique paranéoplasique dans la maladie de Hodgkin. Introduction: L épithélioma 3
petites cellules des bronches est la cause la plus fréquente d’encéphalite paranéoplasique du systeéme limbique.
L’association avec d’autres néoplasies, particulierement la maladie de Hodgkin, est trés rare. Histoire de cas: 1l
s’agit d’un jeune homme de 23 ans qui s’est présenté avec une histoire d’altération progressive de son €tat mental
sur une période de six mois, une perte de la mémoire immédiate, de la dépression et un déficit cognitif. L'IRM au
gadolinium de la téte a montré un rehaussement intense, bilatéral, du contraste affectant les aspects médians des
lobes temporaux dans la région de I’amygdale et de 1’hippocampe. La biopsie du cerveau a montré une perte
neuronale minime avec manchon lymphocytaire périvasculaire intense et nodules microgliaux. L'amplification par
PCR pour détecter le virus de I'herpés simplex et le cytomégalovirus se sont avérées négatives. Sous prednisone,
I’état neurologique du patient s’est stabilisé mais ne s’est pas amélioré. Quatre mois plus tard, il a présenté des
adénopathies axillaires gauches. Un diagnostic de maladie de Hodgkin a été posé sur la biopsie ganglionnaire.
Pendant la chimiothérapie, sa lymphadénopathie a disparu et son état mental s’est amélioré. Lors de sa dernigre
visite, aprés sa chimiothérapie, soit un an aprés sa premiere consultation, il avait repris ses activités sociales
normales et était inscrit & I’université 4 un cours de langue.
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Paraneoplastic limbic encephalitis (PLE) is most commonly
associated with small cell carcinoma of the lung.! This case
report is of a 23-year-old male who initially presented with lim-
bic encephalitis; many possible etiologic factors including viral
infection and neoplasms were considered in the differential
diagnosis. Later in the course of his disease he developed nodu-
lar sclerosing Hodgkin’s disease. This is an unusual manifesta-
tion of Hodgkin’s disease, and it should be thought of as a
possible cause of PLE in the appropriate clinical setting.

CASE REPORT

A 23-year-old man presented with a six month history of progres-
sive alteration in mental status that consisted of insomnia, short term
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memory loss, behavioral disinhibition, depression, confusion and
cognitive impairment. Prior to admission he had one witnessed general-
ized seizure. The patient’s medical and family histories were not con-
tributory.

General physical examination was normal. On neurological examina-
tion he was drowsy but able to co-operate. His speech was soft and nor-
mal. His mood was sad and his affect restricted, flat and detached. His
memory for recent events was very poor, and he recalled none out of three
items after two minutes. He had no idea of the date or his location.
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However, memory for remote events was preserved. Cranial nerve
examination, muscle tone and co-ordination were normal. Tendon
reflexes were symmetrical and both plantar responses were extensor.
There were no sensory or cerebellar signs noted.

The EEG revealed nonspecific slowing without clear epileptiform
activity. Cerebrospinal fluid (CSF) examination was normal.
Gadolinium MRI of the head showed intense bilateral contrast enhance-
ment affecting the medial aspects of the temporal lobes in the regions of
amygdala and hippocampus. The lateral aspects of the temporal lobes
were unaffected. (Figure A).These clinical and radiographic findings
were consistent with encephalitis, and the chronic form of herpes sim-
plex encephalitis and paraneoplastic limbic encephalitis (PLE) were in
the differential diagnosis.

A right temporal open brain biopsy showed intense perivascular, lym-
phocytic cuffing, neuronophagia, microglial nodules, chronic inflammato-
ry cells in the leptomeninges and minimal neuronal loss (Figure B). The
lymphocytes were of the T-helper cell phenotype on immunoperoxidase
stains. 1gG deposition was not demonstrated in the hippocampus.
Hemorrhagic necrotic lesions described in herpetic encephalitis were not
seen. Polymerase chain reaction (PCR) for herpes simplex and
cytomegalovirus were negative. With prednisone treatment the patient’s
neurologic status stabilized but did not improve. A full work-up with CT
scan of the abdomen and chest showed mediastinal, para-aortic and peri-
pancreatic lymphadenopathy. Laparotomy and mediastinoscopic biopsy of
the nodes revealed reactive lymphadenopathy. The patient was continued
on tapering doses of prednisone over the next several weeks.

His mental status showed continuing severe impairment of recent
memory. Four months later he presented with left axillary lym-
phadenopathy. The lymph node biopsy was diagnostic of Hodgkin’s dis-
ease, nodular sclerosing subtype with the presence of collagenous
fibrosis and Reed-Sternberg cells. The Reed-Sternberg cells reacted
positively for CD1S (LeuM,). The bone marrow biopsy showed no evi-
dence of Hodgkin’s disease. He was started on six courses of ABVD
chemotherapy for stage Il Hodgkin’s disease. He tolerated the
chemotherapy well. During the chemotherapy his lymphadenopathy
subsided and his neurologic and mental status improved. When seen last
at the completion of his chemotherapy one year after presentation, his
short-term memory had strikingly improved, with recall of three out of
three objects after five minutes and orientation in all three spheres. He
had resumed normal social activities and was enrolled in a university
language course.
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DISCUSSION

The clinical picture and radiographic and pathologic findings
were compatible with limbic encephalitis in our patient. CT
scans and MRI usually appear normal in limbic encephalitis;?
however, contrast enhancement in the medial temporal lobes, as
seen in this case, has been reported.? The features indicative of
viral etiology were not evident on the brain biopsy. The symp-
toms of limbic encephalitis preceded the clinical detection of
lymphadenopathy. The initial laparotomy and mediastinoscopic
lymph node biopsy was negative, and this is attributed either to
a sampling error or to the effects of steroid therapy. The biopsy
proven diagnosis of Hodgkin’s disease with the improvement of
neurologic symptoms after management of Hodgkin’s disease
are characteristic of paraneoplastic limbic encephalitis (PLE).

The pathogenesis of paraneoplastic neurologic syndromes,
including limbic encephalitis is largely unknown. The inflam-
matory and degenerative changes in the limbic grey matter
resemble those found in viral encephalitis.* However, no viral
particles have so far been identified.> Herpes simplex was postu-
lated as a cause of carcinomatous encephalitis in a patient with
treated carcinoma of the uterus.® However, this appears to have
been a co-incidental herpetic encephalitis rather than paraneo-
plastic syndrome. The most likely current explanation of parane-
oplastic neurologic syndromes is that they are autoimmune
disorders, in which the body produces an immune attack on
antigens expressed by the portions of the nervous system, and
by the underlying neoplasm.’ The support for the role of
humoral immunity comes from the identification of high titers
of anti-Purkinje cell antibody (anti-Yo) and complement fixing
polyclonal IgG, antineuronal antibody, (anti-Hu) in the serum
and CSF from patients with paraneoplastic neurologic syn-
dromes.”® In an autopsy study of patients who died of anti-Hu-
associated paraneoplastic encephalomyelitis, deposits of anti-Hu

Figure: A) T1 weighted coronal image with contrast enhancement in both hippocampi. B) Intense lymphocytic perivascular infiltrate which extends

into the neuropil (H/E x 400).
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antibody were identified in the tumor and in the area of the ner-
vous system that roughly correlated with neurologic symptoms.®
Though these clinical studies support the role of humoral immuni-
ty, stmilar neurologic disorders have not been produced in experi-
mental animals, which were injected with human IgG systemicaily
or intrathecally.'™!! Intrathecal synthesis of antibodies as seen in
humans'?" has not been demonstrated in experimental animals.’
A cell-mediated immune attack has been suggested in paraneo-
plastic ganglionitis and encephalitis.* Similar to this study,* our
case also showed predominance of T-lymphocytes. More investi-
gation of the role of T-cells in paraneoplastic syndromes is neces-
sary to further understand the pathogenesis. The more likely
explanation of PLE in our case is that the disorder is neither exclu-
sively T or B cell mediated, but that T-cells along with an as yet
uncharacterized anti-neuronal antibody in Hodgkin’s disease,
might have played a role in the pathogenesis. The T-lymphocytes
on biopsy may be associated with immunopathogenesis, but may
not be primarily responsible for it, especially since patients with
Hodgkin’s disease have defect in cell mediated immunity.'

In the literature, paraneoplastic cerebellar degeneration
(PCD) is the most commonly reported paraneoplastic neurologic
condition associated with Hodgkin’s disease.'S Hammack et al.'’
have reported 21 patients with Hodgkin’s disease and have
reviewed 26 other cases reported. Among the cases of PCD,
Hodgkin’s disease is the third most common malignancy after
lung and ovarian cancers.!S Other paraneoplastic neurologic
conditions in association with Hodgkin’s disease are paraneo-
plastic myelopathy,'6'7 Stiff-man syndrome,'® acute paraneo-
plastic sensory ganglionitis,'” and limbic encephalitis.20-2!

Neuronal loss and lymphocytic infiltrate is seen in both PCD?
and PLE.>® Purkinje cell loss is prominent in PCD? while the
pathologic changes are usually restricted to the limbic and insular
cortex in PLE.2 Lymphocytic infiltrate in PCD is usually found in
the leptomeninges and in the surrounding white matter but not in
the Purkinje cell layer.? In contrast, perivascular and parenchymal
lymphoid infiltrate is associated with neuronal loss in PLE.>?

Two case reports of memory loss in Hodgkin’s disease were
identified in our literature search.?%?! This association has been
reported as Ophelia syndrome.?°?! One of the cases had a simi-
lar presentation to our case, where the neurologic symptoms
preceded the diagnosis of Hodgkin’s disease.?’ The Hodgkin’s
disease was of nodular sclerosing subtype in both this case and
in the one of the previously reported cases.?! However, in both
the previous case reports there was no biopsy proven diagnosis
of limbic encephalitis.?®?' In all the three cases, successful treat-
ment of Hodgkin’s disease proved to be effective against memo-
ry loss and emotional disturbance.?02! Minimal cellular
destruction with functional rather than structural damage of the
neurons has been suggested as a possible cause for spontaneous
or therapy induced remission of neurologic symptoms.> It is of
interest that our patient showed minimal neuronal loss. This is
the first reported case, in the English literature, of a biopsy
proven paraneoplastic limbic encephalitis associated with
Hodgkin’s disease.
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