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Abstract

Objective: Neurolymphomatosis (NL) is a rare neurological manifestation of lymphoma. Clinical symp-
toms of NL differ greatly according to the sites involved and diagnosis with conventional imaging
techniques may sometimes be difficult. We herein describe the case of a 58 years old man presenting as
radiculopathy with a history of non-Hodgkin's lymphoma (NHL). Computed tomography was unrevea-
ling and magnetic resonance imaging was contraindicated. Fluorine-18 fluorodeoxyglucose positron
emission tomography/computed tomography (*F-FDG PET/CT) was performed and revealed multiple
hypermetabolic lesions along the nerve roots, which corresponded to the patient's neurological
symptoms. A differential diagnosis of patients with lymphomatous involvement of spinal nerve roots has
been presented. Conclusion: Our case suggests that '*F-FDG PET/CT successfully detected the infiltration
of spinal nerveroots of NL due to lymphoma.
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Introduction

eurolymphomatosis (NL) is a rare neurological manifestation of lymphoma

defined as an infiltration of cranial or peripheral nerves, nerve roots or nervous

plexuses by malignant lymphocytes. It is documented that NL accounts only for
0.2% of non-Hodgkin's lymphoma (NHL) [1]. The presenting symptoms of NL are diverse
according to the sites involved and NL is occasionally difficult to diagnose using
conventionalimaging modalities[1].

Fluorine-18 fluorodeoxyglucose positron emission tomography/computed tomogra-
phy (®F-FDG PET/CT) is being increasingly used for the diagnosis, staging and asses-
sment of the response to treatmentin lymphoma, and it appears to be a highly sensitive
tool. Here we describe a case of secondary NL of NHL presenting as radiculopathy that
was successfully diagnosed by "*F-FDG PET/CT.

Case Report

A 58years old man was diagnosed with stage IV NHL 14 months before, with a liver mass
identified as diffuse large B-cell ymphoma following hepatoma resection (Figure 1). The
immunohistochemical staining of tumor tissues showed CD45 (+), CD20 (+), CD3 (-),
CD5(-),CD10(-), bcl6 (+), muml (-),CD30(-), MPO (-), PCK (-), CK7 (-), CK8 (-), Hepa (-), CgA
(-),PLAP(-),S-10(-), EBER1/2(-).

Contrast enhanced computed tomography (CT) showed metastases in the cervical
lymph nodes and the sternum. The patient completed six cycles of R-CHOP chemo-
therapy (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone)
followed by thoracic radiotherapy, which led to partial response. Radiotherapy was then
performed due to brain metastases.

The patient was referred to our hospital, this time with progressive left upper limb
pain and anterior thigh numbness which extended to the lower leg. This condition had
been present for over 1 month before his admission. He reported that his pain in the left
upper limb which scored as 7 to 8 on a numeric pain scale of 10, became worse in the
morning and at night, not subsiding by relieving factors. The numbness was more in the
left lower limb, especially the ankle, and his walking was impeded. In addition, the
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the patient also experienced a weight loss of 5kg during the
course of the disease. His overall health was good. Neurolo-
gical examination showed normal muscles tone, strength,
movements and coordination, but sensory deficit was found
in the left lower limb. His vital signs including body tempe-
rature, blood pressure, pulse and breathing rate were within
normal limits. General clinical examination was unre-
markable
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Figure 1. Hematoxylin and eosin staining (x200) of a liver lesion showed
infiltrates of sheets of large lymphoid cells with prominent nucleoli.

Blood routine examination was normal apart from a de-
crease of lymphocytes (0.51x109/L, 9.9%). Serum bioche-
mistry and renal tests were normal. Magnetic resonance
imaging (MRI) was contraindicated due to the presence of
ar incompatible coronary stent.

Contrast enhanced CT scanning of the neck, thorax and
upper abdomen performed 1 month after the onset of the
symptoms showed no regrowth or no new lesions of
lymphoma. Enhanced CT scan of the head showed that the
lesion in the left temporoccipital lobe was smaller. Whole
body "F-FDG PET/CT was accordingly performed which
showed focal 18F-FDG uptake in the region of the left spinal
nerve roots of T1 and T9 and the right spinal nerve roots of
L2,L3and L5, without osseous deformities (Figure 2).

Figure 2.The ®F-FDG PET/CT images showed increased *F-FDG uptake in (A) the
left spinal T1 nerve roots, (B) the left spinal T9 nerve roots, (C) the right spinal L2/L3
nerverootsand (D) theright spinal L5 nerve roots (white arrows).

Chemotherapy (GDP+MTX scheme: gemcitabine,
cisplatin, dexamethasone and methotrexate) was then
administered. The patient experienced obvious relief of pain
after the first cycle of treatment. No further evidence of
disease has been noted during 5 months of follow-up.

Discussion

Extranodal presentation of lymphoma is documented in
15%-30% of all ymphoma cases [2]. Neurolymphomatosis is
an uncommon entity with lymphocytic infiltration of
peripheral and cranial nerves, nerve roots or nervous
plexuses. It presents either as a primary disease or as a
progression or relapse of the previously treated disease [1].
Most cases of NL are developed in patients with NHL (90%)
[3]. However, the prevalence of NL only accounts for 0.2% of
NHL [1]. Clinical symptoms of NL differ greatly according to
the sites involved. Therefore, the diagnosis is often delayed.
In brief, there are four clinical patterns of NL: painful
polyneuropathy or polyradiculopathy, cranial neuropathy,
painless polyneuropathy and peripheral mononeuropathy
[1]. In clinical differential diagnosis when a patient with a
history of hematologic malignancy complains of symptoms,
asabove, NL should be keptin mind. In the present case, the
patient with a history of NHL experienced pain in the left
upper limband numbnessin theleg. No systemic symptoms
were identified except weight loss. Further examinations
assessed the involvement of the nervous system and
confirmed the diagnosis.

The diagnosis of NL is often very difficult and depends on
histopathology.

The infiltration of malignant lymphocytes distinguishes
NL from infectious diseases, paraneoplastic orinflammatory
neuropathies, and/or complications of medical interve-
ntions [4]. Although biopsy remains the diagnostic gold
standard, it is difficult to perform nerve or nerve root biopsy
of the relevant parts, because it is possible to cause
permanent nerve damage and false negative results [5].
More limited is the role of cerebrospinal fluid cytology, with
reported sensitivity of 21% [1]. Alternatively, radiological
evaluationsare of great value.

Contrast-enhanced CT is commonly used in the evalu-
ation and follow-up of lymphoma patients. Nevertheless, it
has limited sensitivity in the field of lymphomatous invo-
Ivement of extranodal tissues [6]. In the diagnosis of NL MRI
plays an important role. The high tissue contrast and multi-
planar capability of MRI make it easy to identify masses invo-
Iving nerves. Nerve or root enlargement are typical findings
onthe MRIscan [7-9] but can also be foundin other diseases,
such as inflammatory radiculopathy, neuro-fibromatosis
and peripheral nerve sheath malignancy [10]. Currently, *F-
FDG PET/CT is mainly used for staging and response
assessment of systemic lymphomas. The fusion of PET and
CT images has the advantage of providing more precise
locations and details of lessions even if they are located in
less commonly involved areas. A recent study has indicated
that"®F-FDG PET/CT is helpful in the diagnosis of malignant
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involvement of the peripheral nerves, particularly when
findings from MRI or CT are negative [11]. However, *F-FDG
PET/CT has well-known diagnostic limitations similar to
MRI. In addition, "®F-FDG uptake may also be observed in
sites where the rate of glycolysis increases, such as infection
and neoplasticdiseases.

Reviewing the English medical literature since 1990, MRI
was performed in 14 out of 16 studies with lymphomatous
infiltration of spinal nerve roots, whereas in only 5 studies
8F-FDG PET/CT was used [12-27]. Although MRI has been
the most commonly used modality in the diagnosis of lym-
phomatous infiltration of nerves, it failed to identify the
infiltrating lesions in 4 of the 14 cases. On the contrary, *F-
FDG PET/CT successfully detected the infiltration in all five
casesin which was used.

Unfortunately in the present case, MRl was contra-
indicated. Contrast enhanced CT of the neck, thorax, upper
abdomen and head performed on our patient was
unrevealing, while ®F-FDG PET/CT revealed the metastatic
lesions in the related nerve roots. Symptoms were markedly
relieved following chemotherapy and brainirradiation.

In conclusion, we reported a rare case of a large B lym-
phoma of the liver with secondary spinal nerve roots
involvement. The diagnosis of NL should be kept in mind,
especially in case of ymphoma patients suffering from neu-
rological symptoms. Although the diagnosis of NL requires
theintegration of all clinical information, our case highlights
the utility of ®F-FDG PET/CT for early diagnosis when
suspicionis high and contrast-enhanced CT unrevealing.

Theauthors declare that they have no conflicts ofinterest.
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