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Introduction

Neurolymphomatosis was first described in 2003 as a lym-
phoma entity that affects cranial and peripheral nerves and
roots.1 Until that report, lymphoma infiltration in the roots
and nerves had not been clearly differentiated from paraneo-
plastic or therapy-related root and nerve disorders. A primary
neurolymphomatosis is defined as the first manifestation of
the hematologic malignancy, whereas a secondary neuro-
lymphomatosis is defined as a site of relapse or the progres-
sion of a previously diagnosed lymphoma or leukemia.2 In
primary neurolymphomatosis, tumor infiltration into the

affected neural structure has to be established by a biopsy
or upon autopsy.2 Several studies have reported secondary
neurolymphomatosis of the cranial nerves.3–5 However, di-
agnosis of primary neurolymphomatosis of the cranial nerves
remains difficult, and the difference between primary neuro-
lymphomatosis of the cranial nerves and primary central
nervous system lymphoma (PCNSL) has not been well docu-
mented. To the best of our knowledge, only two case reports
of primary neurolymphomatosis of the cranial nerves have
been published.6,7 We report a case of primary neurolym-
phomatosis of the lower cranial nerves presenting as dyspha-
sia and vocal cord palsy that was confirmed pathologically as
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Abstract Primary neurolymphomatosis is an extremely rare tumor. We report the case of a
74-year-old patient presenting with dysphagia and hoarseness. Initial contrast-enhanced
computed tomography of the head, neck, and chest did not reveal any lesions. His
symptoms improved with short-term administration of prednisone but recurred and
deteriorated. Magnetic resonance (MR) imaging revealed a tumor along the ninth and
tenth cranial nerves across the jugular foramen. Fluorine-18 fluorodeoxyglucose
positron emission tomography indicated this was a primary tumor. Repeated MR
imaging after 2 months revealed considerable tumor enlargement. A left suboccipital
craniotomy was performed to remove the tumor that infiltrated the ninth and tenth
cranial nerves. The histopathologic diagnosis was diffuse large B-cell lymphoma.
Although focal radiation therapy was administered to ensure complete eradication of
the tumor, the patient died of aspiration pneumonia with systemic metastasis. To our
knowledge, this is the first reported case of primary neurolymphomatosis in the lower
cranial nerves.
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diffuse large B-cell lymphoma. This is thefirst reported case of
primary neurolymphomatosis of the lower cranial nerves.

Case Report

A 74-year-old man with a history of gastric cancer developed
progressive dysphagia and hoarseness caused by left glosso-
pharyngeal and vagus nerve palsies in July 2008. He was
referred to the Otolaryngology Department at our university
hospital from a private clinic. Contrast-enhanced head, neck,
and chest computed tomography (CT) did not reveal any
lesions. Gastric endoscopy did not show any recurrence of
gastric cancer. He was referred to the Department of Neurol-
ogy, where he was diagnosed with nonneoplastic cranial
neuropathies. He was treated for 16 days with prednisone
(20 mg/day). His dysphasia and vocal cord palsy improved
temporarily but recurred and worsened in February 2009.
Again, gastric endoscopy and chest and abdominal CT did not
reveal any lesions.

In August 2009, gadolinium-enhanced brain magnetic
resonance (MR) imaging demonstrated a mass lesion be-
tween the parapharyngeal space and cerebellomedullary
angle along the ninth and tenth cranial nerves across the
left jugular foramen (►Fig. 1). The lesion was isointense to
hypointense on T1-weighted imaging and isointense to hy-
perintense on diffusion-weighted imaging (DWI) and T2-
weighted imaging. It was homogeneously enhanced with
gadolinium. We performed fluorine-18 fluorodeoxyglucose
(FDG) positron emission tomography (PET) CT in Septem-
ber 2009 that detected the parapharyngeal space and cere-
bellomedullary angle mass lesions, but no other systemic
lesions were detected. His serum soluble interleukin-2 recep-
tor level (1120 U/mL) was higher than the normal range

(145–519 U/mL). Based on the MR imaging results and the
high level of soluble interleukin-2 receptor, a primary malig-
nant lymphoma of the lower cranial nerveswas suspected. He
was subsequently referred to the Hematology Division in the
Department of Internal Medicine. However, the possibility of
malignant lymphoma was considered low because FDG PET-
CT did not show any systemic lesions.

He was then referred to the Department of Neurosurgery
at Hamamatsu University Hospital to obtain a biopsy sample
from the intracranial lesion, but he refused craniotomy. After
2 months, he developed dysphagia, left occipital head and
neck pain, gait disturbance, and general fatigue. He was
admitted to our hospital in October 2009. Upon admission,
he presented with palsies in the left eleventh and twelfth
cranial nerves, in addition to the ninth and tenth cranial
nerves. MR imaging revealed considerable tumor enlarge-
ment both in the intracranial and parapharyngeal space
(►Fig. 2). The tumor was treated with methylprednisolone,
and a tracheotomy was performed to prevent aspiration
pneumonia.

Following the diagnosis of a primary lower cranial nerve
malignant tumor, the lesionwas explored by performing a left
lateral suboccipital craniotomy in November 2009 (►Fig. 3).
During surgery, an extra-arachnoid tumor involving the ninth
and tenth cranial nerves was observed. There was no clear
plane between the tumor and nerves; therefore, an infiltrat-
ing lesion was suspected. Partial resection of the tumor was
performed following the intraoperative diagnosis of a malig-
nant tumor. The seventh and eighth cranial nerves were not
affected by tumor infiltration.

A histopathologic diagnosis of diffuse large B-cell lympho-
ma was made. Immunohistochemical staining demonstrated
that the tumor was positive for cluster of differentiation 20

Fig. 1 Magnetic resonance imaging of a mass lesion between the parapharyngeal space and cerebellomedullary angle across the jugular
foramen. The lesion was isointense to hyperintense on diffusion-weighted images (A, E), isointense to hyperintense onT2-weighted images (B, F),
isointense to hypointense on T1-weighted images (C, G), and homogeneously enhanced with gadolinium (D, H).
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(CD20), CD79a, B-cell lymphoma 6, and multiple myeloma
oncogene 1 but negative for CD30, CD10, CD3, and CD5
(►Fig. 4). The tumor was also negative for Epstein-Barr
virus–encoded small RNAs, as detected by in situ
hybridization.

Because of the patient’s poor condition, local radiotherapy,
but not chemotherapy, was initiated to relieve the occipital
and neck pain. MR imaging demonstrated complete remis-

sion of the suboccipital and parapharyngeal lesion following
40-Gy irradiation, but the lower cranial nerve palsy did not
recover. He developed diarrhea 1 month after the radiation
therapy.Whole-body CT and gallium-67 scintigraphy showed
multiple metastatic lesions in the mediastinum, liver, spleen,
and gastrointestinal tract. The patient and his family refused
further treatment, and he died from aspiration pneumonia in
January 2010, 20 months after the first symptoms and
3 months after the histopathologic diagnosis of diffuse large
B-cell lymphoma. The postmortem pathologic examination
showedmultiplemetastatic lesions of themediastinum, liver,
spleen, lung, kidney, and gastrointestinal tract, as well as
lymph nodes throughout the body. We did not observe a
recurrence of the primary intracranial and parapharyngeal
lesion across the jugular foramen. Lymphoma infiltration in
the brain and meninges was not observed.

Discussion

Neurolymphomatosis is a rare type of lymphoma character-
ized by a direct invasion of the peripheral nervous system by
the lymphoma, which is usually B-cell non-Hodgkin lympho-
ma in most cases.1,2,8 The diagnostic criteria for primary
neurolymphomatosis is the first manifestation of the hema-
tologic malignancy and proof of lymphoma cell infiltration in
the affected neural structure is confirmed by biopsy or
autopsy.2 It is important to distinguish neurolymphomatosis
of the cranial nerves from PCNSL. Cranial nerve invasion by
PCNSL is usually accompanied by subarachnoid seeding,
whereas neurolymphomatosis of the cranial nerves localizes
outside the arachnoid investment of the cranial nerves.9

Based on these definitions, the present case is compatible
with primary neurolymphomatosis of the lower cranial
nerves.

DWI and serum soluble interleukin-2 receptor (sIL-2R)
havebeen reported to be of diagnostic and prognostic value in
patients with malignant lymphomas.10,11 Early investigation
demonstrated that densely packed tumor cells with a high
nuclear-to-cytoplasmic ratio could be detected by DWI.12–15

Although the DWI characteristics of neurolymphomatosis
have not been reported, it has been reported that DWI

Fig. 2 (A–C) Gadolinium-enhanced T1-weighted magnetic resonance (MR) imaging. The image was obtained 3 months after the initial MR
imaging (Fig. 1) and shows a considerable tumor enlargement both in the intracranial and parapharyngeal spaces.

Fig. 3 Intraoperative view: an extra-arachnoid tumor involving the
ninth and tenth cranial nerves. (A) Arachnoid membrane over the
tumor (arrow). (B) No clear plane was observed between the tumor
and nerves (arrow), suggesting an infiltrating lesion.
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correlates with histopathologic assessment of tumor cellular
density in PCNSL.14 It was reported that DWI is predictive of
clinical outcome in PCNSL.10 sIL-2R is the soluble form of the
interleukin-2 receptor. The interleukin-2 receptor is ex-
pressed on the cell membrane of lymphocytes and plays an
important role in their activation and proliferation.16 It has
been reported that a high serum sIL-2R level is an indicator of
poor prognosis in diffuse large B-cell lymphomas.11 In the
present case, the tumor was isointense to hyperintense on
DWI and the serum sIL-2R level was higher than normal.
These findings were consistent with malignant lymphoma.

Because of the rarity of the disease, no standard treatment
for neurolymphomatosis has been established.2 Treatments
in the previously reported cases varied from systemic che-
motherapy to intra-cerebrospinal fluid chemotherapy to
radiotherapy. Systemic chemotherapy included high-dose
methotrexate, high-dose cytarabine, and other combination
chemotherapies including rituximab-Cytoxan, hydroxyrubi-
cin, Oncovin, and prednisone.1,2 Rituximab is a chimeric
murine monoclonal antibody against the CD20 antigen on
B-cell lymphoma cells that has limited efficacy against PCNSL
because of poor penetration into the cerebrospinal fluid.8

However, because neurolymphomatosis is located outside
the central nervous system, rituximab might have potential
therapeutic efficacy.8 Radiation has limited effectiveness in
neurolymphomatosis treatment.2 Extended radiation fields
are poorly tolerated in most patients, but limited field radio-
therapy is very effective in relieving unremitting neuropathic
pain attributed to a particular nerve, plexus, or nerve root.2

Themedian overall survival for primary neurolymphomatosis
is reported to be 10months, with 46% of patients surviving to
12 months and 24% surviving to 36 months.2

In the present case, the patient was treated by tumor
resection and focal radiation therapy without chemotherapy.
Focal irradiation resulted in complete remission of the intra-
cranial and parapharyngeal lesions and relieved the intolera-
ble occipital and neck pain. Systemic chemotherapy with
intravenous high-dose methotrexate might be the most
effective initial treatment,2 but it could not be used in the
present case because of the generally poor condition of the
patient. As a result, secondary systemic lymphoma occurred
soon after the radiation therapy. Early diagnosis of primary
neurolymphomatosis is necessary for an aggressive multi-
modality therapy.

Conclusions

Diagnosing primary neurolymphomatosis of the cranial
nerves is challenging, but meticulous use of imaging techni-
ques such asMR imagingwith DWI and FDGPET-CT, aswell as
evaluating serum sIL-2R levels, can help detect early stages of
the disease. If neurolymphomatosis of the cranial nerves is
suspected, a rapid pathologic diagnosis and early aggressive
multimodality therapies are essential for ensuring prolonged
patient survival.
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Fig. 4 (A) Hematoxylin-eosin staining and (B) immunohistochemical staining for CD20, (C) CD79, and (D) MUM1. Magnification �400.
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