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Abstract Neurolymphomatosis is a rare manifestation of
malignant lymphoma. A 74-year-old man, in complete
remission from diffuse large B cell lymphoma, presented
with a loss of pain and temperature sensation in the left
hemiface and left upper extremity, and motor weakness in
the left upper and both lower extremities. Cerebrospinal
fluid analysis and brain magnetic resonance imaging (MRI)
findings were negative. Combined fluorine-18 fluorodeox-
yglucose positron emission tomography/computed tomogra-
phy (FDG-PET/CT) revealed multiple linear hypermetabolic
lesions along the mandibular branch of the left trigeminal
nerve, left brachial plexus, right axillary nerve, right suprare-
nal plexus, right adrenal gland, right femoral nerve, and both
sciatic nerves, which corresponded to the patient’s complex
neurologic symptoms. C-spine and pelvic MRI revealed
diffuse thickening with enhancement in the left brachial
plexus and in the proximal portion of the left sciatic
nerve, but negative findings for other sites identified by
FDG-PET/CT. These findings suggest that FDG-PET/CTcan
detect peripheral nerve infiltration by malignant lymphoma
earlier than MRI. Thus, if a patient with a history of
lymphoma presents with neurologic symptoms, FDG-PET/
CT should be performed to evaluate neurolymphomatosis.
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Introduction

Neurolymphomatosis (NL) is a rare clinical entity character-
ized by the infiltration of peripheral nerves, nerve roots,
plexuses, or cranial nerves bymalignant lymphocytes [1]. The
typical manifestations of NL are progressive sensorimotor
peripheral neuropathy, plexopathy, or cranial neuropathy.
The diagnosis of NL is very difficult because these
symptoms are also manifested by other diseases, such as
mononeuropathy, polyradiculopathies, cauda equina syn-
drome, Guillain-Barre syndrome, and chronic inflammatory
demyelinating polyneuroradiculopathy [2]. The classic “gold
standard” used to confirm NL is a nerve biopsy, but recent
imaging modality developments have improved resolutions
to the extent that affected neural structures can be detected.
Combined fluorine-18 fluorodeoxyglucose positron emission
tomography/computed tomography (FDG-PET/CT) is being
increasingly used for the diagnosis and staging of non-
Hodgkin lymphoma (NHL) [3], and it also appears to be a
highly sensitive diagnostic method for facilitating the
identification of NL [1]. Here, we describe a patient in
complete remission from malignant lymphoma who showed
via FDG-PET/CT newly found linear hypermetabolic
lesions along multiple peripheral nerves and plexuses,
suggestive of NL.

Case Report

A 74-year-old man was admitted complaining of loss of
pain and temperature sensation in the left hemiface and left
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upper extremity, and motor weakness in the left upper and
both lower extremities. Six months previously, he had been
diagnosed to have diffuse large B cell lymphoma. After six
cycles of R-CHOP chemotherapy (rituximab, cyclophos-
phamide, doxorubicin, vincristine, prednisone), a FDG-
PET/CT scan revealed no residual tumor. However, 2
months after achieving complete remission, he developed
multiple neurologic symptoms. Laboratory findings at
admission showed an elevated serum lactate dehydrogenase
level of 809.5 U/l, and cerebrospinal fluid (CSF) analysis
revealed a white blood cell count of 288 with 90%
lymphocytes. Cryptococcal antigen test, acid-fast staining,
and culture findings were negative, and no atypical cells
were noted by CSF analysis. Furthermore, brain mag-
netic resonance imaging (MRI) findings were also
negative. However, FDG-PET/CT revealed multiple
linear hypermetabolic lesions along the mandibular
branch of the left trigeminal nerve [maximum standard-

ized uptake value (SUVmax) 9.0], left brachial plexus at
the C6-7 level (SUVmax 11.7), right axillary nerve
(SUVmax 4.9), right suprarenal plexus (SUVmax 6.0),
right adrenal gland (SUVmax 12.8), right femoral nerve
(SUVmax 12.1), and both sciatic nerves (SUVmax
13.0), which corresponded with the patient’s complex
neurologic symptoms (Fig. 1a, b, c). In addition, FDG-
PET/CT revealed hypermetabolic lesions in the right
cervical and left supraclavicular lymph nodes. These
findings suggested lymphoma recurrence and NL. Pelvic
and C-spine MRI revealed diffuse thickening with en-
hancement in the left brachial plexus and in the proximal
portion of the left sciatic nerve on gadolinium-enhanced
T1-weighted images (Fig. 1d, e), but negative findings at
other sites identified by FDG-PET/CT. Although a nerve
biopsy was not performed, recurrence of malignant
lymphoma and NL were diagnosed. Treatment with
intravenous high-dose methotrexate was initiated, but the

Fig. 1 a Maximum intensity projection FDG-PET/CT image showing
linear hypermetabolic lesions involving multiple peripheral nerves,
corresponding to the patient’s complex neurologic symptoms, as
follows. Involvement of the mandibular branch of the left trigeminal
nerve (black arrowhead) corresponded to loss of pain and temperature
sensation in the left hemiface. Left brachial plexus involvement (black
large arrow) corresponded to loss of pain and temperature sensation
and motor weakness in the left upper extremity. Left sciatic nerve
involvement (small black arrow) corresponded to motor weakness of
the left lower extremity. Right sciatic nerve (small white arrow) and

right femoral nerve (large white arrow) involvement corresponded to
motor weakness of right lower extremity. However, the right axillary
nerve (white arrowhead) lesion did not cause any symptom. b FDG-
PET/CT showed a linear hypermetabolic lesion in the left brachial
plexus. c FDG-PET/CT showed linear hypermetabolic lesions in both
sciatic nerves. d Cervical spine T1 weighted MRI showing diffuse
thickening with gadolinium enhancement of the left brachial plexus. e
Pelvis MRI showing diffuse thickening with enhancement in the
proximal portion of the left sciatic nerve
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patient expired 8 days later due to the development of
neutropenia and rapidly progressive pneumonia.

Discussion

NL is a rare but well-described entity, in which malignant
lymphocytes infiltrate the peripheral nervous system (PNS)
[4]. Although NL would appear to be the least common
neurologic manifestation of lymphoma, Baehring et al. [2]
estimated that NL represents 10% of primary lymphomas of
the nervous system (0.2% of all NHLs). Furthermore,
between 8.5 and 29% of NHLs metastasize to the nervous
system, and an estimated 10% of these involve the PNS [2].

No optimal diagnostic tools are available to detect NL,
and we originally overlooked NL, because its clinical
manifestations are similar to those of other non-neoplastic
neuropathies. The classic “gold standard” for diagnosing
NL is a nerve biopsy, but nerve biopsies have their
limitations, such as difficulties associated with accessing
target nerves and neurological sequelae. However, recent
studies have shown promising results for state of the art
imaging modalities. Grisariu et al. [1] retrospectively
analyzed 50 patients of NL, and found that MRI and
FDG-PET/CT was positive in 77 and 84%, respectively.
CSF cytology was positive in 40%, and a nerve biopsy was
positive in 88% [1]. The use of FDG-PET during the
primary staging of Hodgkin lymphoma (HL) and NHL
showed that PET adds to the sensitivity, specificity, and
overall accuracy of determining gross disease extent [5].
Furthermore, an early FDG-PET assessment of response to
chemotherapy is becoming a routine part of management in
HL and histologically aggressive NHL. Although the total
number of reported NL cases diagnosed by FDG-PET/CT is
still small, positive findings are highly suggestive of a
diagnosis of NL, particularly in patients with a known
history of hematologic malignancy [1, 6]. Furthermore,
FDG-PET/CT can often diagnose NL when other diagnostic
modalities have failed [7], and can allow disease extent to
be visualized and therapeutic response to be determined [8].

In our case, the complex neurologic symptoms were
difficult to understand before FDG-PET/CT scanning.
Pelvic and C-spine MRI showed diffuse thickening and
contrast enhancement in the left brachial plexus and left
sciatic nerve, but these findings could not explain other
symptoms, such as loss of pain and temperature sensation
in the left hemiface or motor weakness in the right lower
extremity. On the other hand, FDG-PET/CT revealed

multiple linear hypermetabolic lesions in the mandibular
branch of the left trigeminal nerve and in the right sciatic
nerve, which were not detected by MRI. FDG-PET/CT also
revealed a hypermetabolic asymptomatic lesion along the
right axillary nerve. Interestingly, the right axillary nerve
had a lower SUVmax value than the symptomatic nerves
(SUVmax 4.9 vs >9.0), which suggest that FDG-PET/CT
can detect subclinical lesions and early infiltration into
peripheral nerves not detectable by MRI. Thus, we found
FDG-PET/CT extremely helpful in terms of understanding
our patient’s neurologic symptoms and making an early
diagnosis without having to adopt an invasive approach.

Summarizing, we found that FDG-PET/CT detected
peripheral nerve infiltration by malignant lymphoma earlier
than MRI, and thus, we recommend that if a patient with a
history of lymphoma presents with neurologic symptoms,
FDG-PET/CT should be performed to evaluate the possibility
of NL.
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