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Paraneoplastic limbic encephalitis associated
with mixed olfactory neuroblastoma and
craniopharyngioma
A case report and literature review
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Abstract
Rationale: Paraneoplastic limbic encephalitis (PLE) is a rare disorder of the nervous system associated with malignant disease. It
has a subacute onset with the following symptoms: cognitive dysfunction, seizures, irritability, hallucinations, and short-termmemory
loss. Herein, we report the case of a 35-year-old man with PLE, an olfactory neuroblastoma (ONB) admixed with craniopharyngioma,
and serum anti-Hu antibodies.

Patientconcerns:The patient presented with generalized seizures, short-termmemory loss, and a polypoid mass located high in
the nasal cavity.

Interventions:He underwent surgical resection of the tumor and postoperative chemoradiotherapy with concurrent intra-arterial
cisplatin administration.

Diagnosis: Pathological examination indicated an ONB admixed with craniopharyngioma.

Outcomes: The patient’s neurological symptoms gradually diminished after surgery. No evidence of recurrence was observed
during a 4-year follow-up.

Lessons:We reported a histologically unusual heterogeneous tumor that comprised ONB and craniopharyngioma. This is the first
reported case of PLE with anti-Hu antibodies possibly associated with ONB admixed with craniopharyngioma.

Abbreviations: CSF = cerebrospinal, CT = computed tomography, FLAIR = fluid-attenuated inversion recovery, MRI =magnetic
resonance image, ONB = olfactory neuroblastoma, PLE = paraneoplastic limbic encephalitis, PND = paraneoplastic neurological
disorder, SNTC = sinonasal teratocarcinosarcoma.

Keywords: anti-Hu antibodies, craniopharyngioma, olfactory neuroblastoma, paraneoplastic limbic encephalitis, paraneoplastic
neurological disorder
1. Introduction

Paraneoplastic limbic encephalitis (PLE) is a paraneoplastic
neurological disorder (PND) associated with a malignancy,
although evidence of the malignancy could be unclear at the time
of PLE presentation.[1] PLE presents as a subacute onset
neurologic disorder that includes cognitive dysfunction, seizures,
irritability, hallucinations, and short-term memory loss. Several
specific antibodies have been isolated from plasma and
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cerebrospinal fluid (CSF) in patients with PLE, of which anti-
Hu is the type most commonly found. Electroencephalography
usually reveals foci of epileptic activity in one or both temporal
lobes, or focal or generalized slow activity. Fluid-attenuated
inversion recovery (FLAIR) magnetic resonance imaging (MRI)
or T2 sequences show hyperintense signals in the medial portion
of one or both temporal lobes. The diagnosis is made according to
the clinical features combined with findings on electroencepha-
lography, MRI, and inflammatory changes in the CSF.
In general, PND occurs in ∼0.01% of patients with cancer.[1]

Several cases of PLE associated with thymoma, Hodgkin’s
lymphoma, and small-cell cancers of either the lung, testis, or
breast have been reported.[2] Olfactory neuroblastoma (ONB)
and craniopharyngioma have not been previously associatedwith
PLE, althoughmixedONB-craniopharyngioma associated with a
syndrome of inappropriate secretion of antidiuretic hormone has
been reported.[3] To the best of our knowledge, this report is the
first to document a case of PLE and serum anti-Hu antibodies
associated with ONB admixed with craniopharyngioma.
2. Case presentation

Written consent was obtained from the patient and the
requirement for approval from the ethics committee was waived
owing to the nature of the study.
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A 35-year-old man who presented with generalized seizures,
short-term memory loss, and mild temporal and spatial
disorientation over 4 weeks was referred to our hospital. His
initial mental status was assessed using the Mini-Mental State
Examination and a score of 27/30 was obtained. An electroen-
cephalogram showed paroxysmal epileptiform activity. Viral
serologic tests and assays for antinuclear, anti-double-stranded
DNA, anti-Sjögren’s syndrome-A/B, antithyroid, antithyroid
peroxidase, and antionconeural (anti-Ma2, anti-Ma1, anti-
CV2, anti-Ri, anti-Yo, and amphiphysin) antibodies were
negative. In addition, the cancer indicators carcinoembryonic
antigen, cancer antigen 19-9, and squamous cell carcinoma
antigen were absent, although the patient tested positive for anti-
Hu antibodies and neuron-specific enolase (14ng/mL; reference
range: 0–10ng/mL). Analysis of his CSF showed normal findings.
A computed tomography (CT) scan revealed a 35 � 30 � 32mm
mass in his left ethmoid sinus, and our department was consulted.
The tumor was accompanied with calcification and invaded the
left maxillary sinus, whereas his medial orbital wall, nasal
septum, and cribriform plate were uninvolved (Fig. 1A). A
gadolinium-enhanced, T1-weighted MRI of his sinus showed an
enhanced heterogeneous and expansive mass in the left ethmoidal
sinus with no evidence of invasion into the base of his skull
(Fig. 1B). A CT scan showed 2 enlarged lymph nodes in his left
neck and in his lateral retropharyngeal space. A magnetic
Figure 1. Image of the patient’s tumor. (A) A coronal CT image revealed an expans
into his maxillary sinus. The cribriform plate, orbit, and nasal septum were not invo
showed an enhanced image of the tumor in the left ethmoid sinus. (C) MR angio
paranasal cancer (arrowhead).
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resonance (MR) angiography revealed the maxillary artery to be
the feeding artery of his paranasal cancer (Fig. 1C). A T2-
weighted and FLAIR MRI showed strong signals in his bilateral
medial temporal lobes (Fig. 2A). CT scans of his chest, abdomen,
and pelvis showed no evidence of metastasis.
The clinic biopsy specimendemonstrated that the tumor contained

malignant neuroepithelial elements. ONBwas suspected, although it
could not be confirmed at that time. However, this patient was
diagnosed with PLE associated with a paranasal tumor based on the
diagnostic criteria for paraneoplastic neurological syndromes.[4]

We surgically resected the tumor using a lateral rhinotomy
procedure. The patient received postoperative chemoradiother-
apy concurrent with intra-arterial cisplatin administration. The
total dose was 60 Gy, divided into 2-Gy doses, and the total
cisplatin dose was 234.3mg. Twelve weeks later, we performed a
planned neck dissection. A final histological examination showed
2 distinct cell populations in the tumor. Most of the lesion
consisted of small-sized tumor cells within a neurofibrillary
matrix (Fig. 3). Immunohistology confirmed that the cells were
positive for CD56, neuron-specific enolase, vimentin, and
chromogranin A (Table 1). A second population of the tumor
cells consisted of well-differentiated epithelium disposed in
lobules and irregular trabeculae bordered by palisading columnar
epithelium. Immunohistochemically, the tumor was positive for
cytokeratin AE1/AE3, cytokeratin-19, and CK903/cytokeratin
ive nasal mass in the patient’s left ethmoid sinus that had calcification extending
lved. (B) A coronal MRI of the patient’s brain and nasal and paranasal cavities
graphy of the patient’s sinus showing the maxillary artery (arrow) feeding the



[3,6,7]

Figure 2. FLAIR MRI images of the patient’s brain before and after treatment. (A) The image shows intense signals in the patient’s bilateral medial temporal lobes
and his hippocampus (dotted circular line). (B, C) FLAIRMRI images showing that the intensities in the patient’s bilateral hippocampal lobes became less detectable
after treatment for the ONB (dotted circular line).
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34 beta E12. In addition, the tumor did not contain mesenchymal
components. The histological and immunohistochemical patterns
supported a diagnosis of ONB admixed with craniopharyng-
ioma. Our final definitive diagnosis was PLE associated with anti-
Hu antibodies and an ONB admixed with craniopharyngioma.
Two months after surgical resection, a FLAIR MRI of the

patient’s brain showed lower intensities in the bilateral medial
temporal lobes than the preoperative images (Fig. 2B), and his
Mini-Mental State Examination score improved to 29/30. Six
months after surgical resection,MRI did not detect any abnormal
findings in his bilateral temporal lobes (Fig. 2C). At this time, the
patient’s serum was negative for anti-Hu antibodies.
The patient survived without any seizure attack for 4 years

after surgery. However, he suffered mild short-term memory loss
and required 18F-fluorodeoxyglucose positron emission tomog-
raphy/CT to assess tumor recurrence. Fortunately, no recurrence
was detected, and his electroencephalogram remained negative
for epileptiform activity.
3. Discussion

This report highlights the case of a unique development of PLE,
and the tumor comprised 2 elements: ONB and craniophar-
yngioma. Although rare cases of ONB have shown divergent
differentiation with focal populations of cells showing distinct
characteristics, including melanocytic, myogenic, neural, or
epithelial cells, ONB admixed with other non-neuroepithelial
neoplasms are extremely rare.[5] Only 4 cases of ONB admixed
3

with an otherwise typical tumor have been reported. One
was an adenocarcinoma mixed with ONB,[6] 1 was a squamous
cell carcinoma mixed with ONB,[6] and 2 were a craniophar-
yngioma mixed with ONB.[3,7] Although mixed tumors have
been also described in other organs,[8] their pathogenesis remains
unclear. Moreover, whether they are collision tumors derived
from independent stem cells or whether they originate from a
single stem cell undergoing divergent differentiation remains
unclear.
One of 2 cases of mixed ONB and craniopharyngioma was

reported as sinonasal teratocarcinosarcoma (SNTC). SNTC is
extremely rare, and only approximately 60 cases have been
reported. SNTC is a histologically heterogeneous neoplasm of the
paranasal sinuses and is composed of variably benign or
malignant neuroepithelial, epithelial, andmesenchymal elements.
This tumor is unlikely to be of germ cell origin, but probably
arises from a primitive cell in the olfactory membrane that not
only reproduces the neuroectodermal features of olfactory
neuroblastoma, but can also differentiate into divergent types
of somatic cells. Phenotypically, multiple tissue types with
varying degrees of maturity are derived from 2 or 3 germ layers.
Defining whether the tumor is SNTC with limited differentiation
or olfactory neuroblastoma admixed with craniopharyngioma is
difficult. Further research is needed to fully understand the
pathophysiology of SNTC with limited differentiation and an
olfactory neuroblastoma and immunophenotypically divergent
epithelial cell population, including craniopharyngioma, in the
same tumor.

http://www.md-journal.com


Figure 3. Histopathological features of the patient’s tumor. (A) In most of the lesion, the neoplastic cells had uniformly small and round nuclei with little cytoplasm,
and had dispersed nuclear chromatin that varied between being coarse and fine in structure (hematoxylin–eosin staining, scale bar= 50mm). (B) Immunostaining for
CD56 (scale bar= 50mm). (C) In the second lesion, nests of tumor cells of various sizes consisting of squamous epithelial cells with intercellular bridges and obvious
keratinization are seen (hematoxylin–eosin staining, scale bar = 50mm). (D) Immunostaining for 34bE12 (scale bar = 50mm).

Nagafuji et al. Medicine (2018) 97:24 Medicine
The diagnosis of PLE is based on the clinical features combined
with findings on electroencephalography and MRI, and the
indicated inflammatory changes in the CSF.
Most cases of PLE are thought to be immune mediated.

Although a PND-related immune attack may be triggered by the
presence of a cancer, the targeted antigens will be common both
to the cancer and the nervous system, as evidenced by 60% of
patients with PLE having antibodies in their serum or CSF against
antigens related to the nervous system and the underlying
cancer.[2] Currently, PLE is classified into 2 groups according to
the location(s) of the targeted antigens: intracellular or classic
paraneoplastic antigens, including the intracellular Hu antigen,
and cell membrane antigens. We confirmed that our patient was
positive for the Hu antigen.
Table 1

Immunohistochemical staining of the tumor cells.

ONB
lesion

Second
lesion

Tumor
stroma

Cytokeratin AE1/AE3 (+) (+) (�)
CK903 (cytokeratin 34 beta E12) (�) (+) (�)
S100 (�) (�) A few cells (+)
Neuron-specific enolase (+) Weakly (+) (�)
Neurofilament (�) (�) (�)
CD56 (+) (�) (�)
Chromogranin A Weakly (+) (�) (�)
Synaptophysin Weakly and focally (+) (�) (�)
Vimentin (+) (�) (+)
Glia fibrillary acidic protein (�) (�) (�)
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3.1. Treatment

Two types of treatments are used to ameliorate the symptoms of
classic PLE. The first involves removal of the tumor, and the
second involves suppression of the immune response via plasma
exchange, intravenous immunoglobulin therapy, and/or admin-
istration of immunosuppressive agents (e.g., corticosteroids,
cyclophosphamide, or tacrolimus).[9] PLEs associated with
antibodies against intracellular antigens are resistant to immu-
notherapy, whereas PLEs accompanied by antibodies against cell
membrane antigens respond to immunotherapy.[10,11]We did not
pursue an immunotherapy regimen because the Hu antigen is
intracellular. Instead, we successfully treated our patient via
surgical resection of his tumor and post-operative chemo-
radiotherapy as we believed his PLE was associated with his
cancer.
4. Conclusion

We reported a histologically unusual heterogeneous tumor
composed of 2 cell populations, namely, ONB and craniophar-
yngioma. This report is the first documented case of PLE with
serum anti-Hu antibodies associated with ONB admixed with
craniopharyngioma.
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