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Abstract

Neurolymphomatosis (NL) describes an infiltration of cranial and peripheral nerves by lymphoma cells, most frequently
in non-Hodgkin B-cell lymphoma. This clinical entity is rare and poses a challenging diagnosis. We describe a case of a
64-year-old female patient with NL associated with extra-nodal NK/T-cell lymphoma (ENKTL), nasal type, presenting as a
painful progressive mononeuropathy multiplex with an oral cavity lesion. ENKTL is usually associated with Epstein-Barr
virus (EBV) infection and rarely affects the central and peripheral nervous system. Lumbar puncture, magnetic resonance
imaging (MRI), nerve biopsy, and '8F-fluorodeoxyglucose positron emission tomography (FDG-PET) help to establish the
diagnosis. Thereby, NL should be considered in the differential diagnosis of painful progressive multiple neuropathies, even

in patients without previous history of cancer.
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Introduction

NL is characterized by the infiltration of cranial or periph-
eral nerve roots by lymphomatous cells, most often B-cell
non-Hodgkin lymphoma, and rarely by other lymphomas.
ENKTL is a rare NK/T-cell non-Hodgkin lymphoma, asso-
ciated with EBV infection, having a higher incidence in
patients from East Asia and in indigenous individuals from
Latin America [1].

NL most frequently involves peripheral nerves, spinal
nerve roots, cranial nerves, and, to a lesser extent, neural
plexus [2], which are frequently associated with intense pain
and focal neurological deficit, namely peripheral and cranial
neuropathy, muscular weakness, or sensory impairment. NL.
associated with ENKTL preferably infiltrates unusual sites,
such as skin, soft tissues, gastrointestinal tract, testes, and
central nervous system (CNS) [1].
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In this article, we present the case of a progressive painful
mononeuropathy multiplex and several other neurological
findings throughout the clinical course.

Case presentation

In August 2021, a previously healthy 64-year-old woman
presented in an emergency department (ED) with a 5-month
history of progressive right lower limb sensory complaints,
describing persistent numbness and pain, with partial
response to analgesic medication. Three months after ini-
tial admission, the patient returned to the ED, presenting
right lower limb weakness, ipsilateral foot drop, and bilateral
rotulian and aquilian areflexia. A lumbar spine MRI without
gadolinium was conducted revealing an L4/L5 intravertebral
herniated disc. A radiculopathy was admitted, and surgical
treatment was sought that later proved to be ineffective.
One month later, the patient returned to the ED with a
new onset of cranial polyneuropathy, presenting as diplopia
and facial palsy that rapidly evolved to dysarthria, dyspho-
nia, and dysphagia during admission. On the neurological
examination, it was evident a right III and VI cranial nerve
palsies, horizontal binocular diplopia, mydriasis of the right
pupil, and right peripheral facial palsy. Ear, nose, and throat
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(ENT) examination revealed an exuberant ulcerative gingi-
val mass which is observed in Fig. 1. No history of fever,
fatigue, or weight loss was reported.

The patient also displayed an asymmetrical paraparesis
(right knee flexion MRC grade 4/5, right ankle dorsiflexion
3/5, left lower limb global strength 4/5), bilateral areflexia,
and lower limb patchy sensory loss, involving all sensory
modalities.

She was admitted to the Neurology ward, where progres-
sive muscle weakness was noted (with left hand dorsiflexion
weakness MRC 3/5). At that time, a lumbar puncture was
performed, with a cerebrospinal fluid (CSF) exam showing
an elevated protein count of 301 mg/dL and pleocytosis with
208 cells/uL, showing a monocyte predominance and some
lymphocytes, and a low glucose level (10 mg/dL). The cytol-
ogy examination revealed no evidence of malignant cells,
although flow cytometry was not performed at that time.

A detailed laboratory work-up with head computed
tomography (CT) scan and brain MRI with gadolinium were
unrevealing. Peripheral blood smear and immunophenotyp-
ing, autoimmune, paraneoplastic, and infectious studies were
also unremarkable.

Electrophysiological studies demonstrated a pattern of
mononeuropathy multiplex with asymmetric sensory and
motor axonal loss, with no electrophysiological evidence
of demyelination. Motor nerve conduction studies (NCS)
showed an axonal neuropathy of the right peroneal nerve,
left tibial nerve, and right ulnar nerve. In the sensitive
NCS, the sensory response of the left peroneal was absent
and the sural responses were asymmetric, abnormal on the
right but intact on the left side. Median motor and sensory
conduction studies are completely normal and symmet-
ric. On EMG, motor unit action potentials (MUAPs) were
normal; however, MUAP recruitment was reduced in the

Fig.1 Gingival mass
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peroneal and tibial innervated muscles. There was clear
evidence of active denervation, both in peroneal and tibial
innervated muscles.

Contrast-enhanced CT of the neck, chest, abdomen, and
pelvis showed a bilateral adrenal mass and nasopharyngeal
edema, prompting adrenal biopsy. Fine needle aspiration
cytology of the adrenal mass was compatible with T-cell
non-Hodgkin’s lymphoma, probably NK type. A '®F-FDG
PET scan revealed intense uptake in the right lower eyelid,
right nasal cavity, nasopharynx, palatine tonsils, gingiva, left
lobe of thyroid, breasts, mediastinal, right atrium, and both
adrenal glands. There was also an intense uptake of inner
surface of the right temporal lobe (eventually correspond-
ing to the external ocular motor nerve), cervical, dorsal, and
sacral nerve roots (C7-D1, D7-D8, L4-L5, L5-S1, S1-S2),
and an uptake in the distal portion of the greater sciatic
nerve, tibial, peroneal, and medial plantar nerve (Fig. 2).

The patient’s clinical status declined, progressing to
intense pain (predominantly in the morning), worsened to
total right eye paresis, left III nerve palsy, and asymmetrical
tetraparesis (right ankle dorsiflexion MRC grade 0/5, right
knee flexion grade 2/5, left lower limb global strength grade
3/5, left hand dorsiflexion grade 3/5).

At this point, both clinical presentation and imaging stud-
ies pointed to the diagnosis of Neurolymphomatosis (NL),
and a nerve biopsy was considered non-essential due to
clinical worsening and the need of urgent therapy, and thus
was not performed.

A hematology consult was required and the patient was
started on dexamethasone. Subsequently, she was transferred
to the hematology department to initiate appropriate treat-
ment. Adrenal biopsy samples were re-examined, revealing
small cells, with irregular and elongated nuclei, heterogene-
ous being CD20 —, cCD3 + (cytoplasmatic € chain of CD3),
CD5-,CD2+,CD7—-,CD4—,CD8+, CD30—, TiA-1+,
granzymeB +, BCL2 +, EBER +, and Ki67 expression was
100%, confirming the diagnosis of ENKTL. At this point, a
diagnosis of ENKTL, nasal type, with systemic (nasophar-
ynx, tonsils, gingival, and adrenal) and central nervous sys-
tem involvement had been established.

A new lumbar puncture was performed with an increase
of CSF protein level (977 mg/dL), abundant lymphocytosis
(76 cells/uL), and high EBV viral load (43,825 IU/mL). CSF
immunophenotyping was compatible with leptomeningeal
involvement of NK/T cell lymphoma with CD2 +, CD56+,
weak CD8, sCD3 —, CD4 —, CD7 —, and CD5 — phenotype.
Serum EBYV viral load was also high at 17,154 TU/mL.

The patient was promptly started on chemotherapy with
the modified SMILE regimen (high dose methotrexate, PEG-
asparaginase, ifosfamide, etoposide, and dexamethasone),
which resulted in a slight improvement of global muscle
strength, right-side facial palsy and ophthalmoparesis, and
reduction of the gingival mass.
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Fig.2 '8F-FDG-PET findings,
showing uptake in A right
lower eyelid, right nasal cavity,
nasopharynx, palatine tonsils,
gingiva, left lobe of thyroid,
mediastinal, right atrium, and
an intense uptake of both adre-
nal glands. B Sacral nerve roots.
C Greater sciatic nerve, tibial,
medial plantar nerve
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On the 6th day of chemotherapy, due to clinical deteriora-
tion with obtundation, an electroencephalography was sug-
gestive of encephalopathy. Therapy with levetiracetam was
initiated, given the clinical suspicion of epileptic seizures.
Despite partial clinical recovery, the patient’s global and
neurological status continued to progress negatively, devel-
oping hyperactive delirium, probably related to a high-dose
scheme of corticosteroids. On the 9th day of chemotherapy,
the patient developed febrile neutropenia. Empiric antibiotic
therapy was instituted, and blood cultures isolated an ESBL-
producing Klebsiella pneumoniae. No abnormalities were
detected on blood tests and head CT scan.

There was a progressive worsening of the neurologic sta-
tus with worsening Glasgow Coma Scale (GCS) from 12
to 9. The workout revealed an EEG with a pattern compat-
ible with non-convulsive status epilepticus. Therapy with
lacosamide was added, without clinical or neurophysiologi-
cal improvement, leading to the introduction of sodium val-
proate as a third anti-seizure drug. Given unfavorable clini-
cal progression, a third lumbar puncture was performed on
the 20th day of chemotherapy, documenting a reduction
in CFS cells (21 cells/uL) with a predominance of T/NK
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lymphoma cells, a decrement in proteins (333 mg/dL) and
low glucose (25 mg/dL) levels. However, EBV viral load
continued to increase to 46,845 IU/mL. After the intro-
duction of the third antiseizure drug, the patient achieved
neurophysiological improvement, without criteria for non-
convulsive status epilepticus. However, clinical neurological
improvement was not registered, with progressive worsening
of consciousness to GCS 6 and death on the 22nd day of
chemotherapy.

Discussion and conclusion

This complex case illustrates an association of two rare enti-
ties, NL and ENKTL. This type of lymphoma is usually
associated with naso-oro-pharyngeal infiltration, as seen
in our patient’s ENT examination. Ophthalmoparesis was
interpreted as a sign of nerve invasion and meningeal spread,
since the PET-CT scan showed a linear uptake that can cor-
respond to the external oculomotor nerve location and the
CSF pleocytosis was compatible with T/NK-cell lymphoma
infiltration. When a patient with an underlying lymphoid
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malignancy develops neuropathy, NL should be suspected.
However, when NL is the presenting clinical finding, the
diagnosis is increasingly challenging [3]. The patient’s prior
history of radiculopathy may have acted as a confounding
factor and delayed the final diagnosis, since NL manifesta-
tions presented first during the clinical course.

The differential diagnosis between NL and inflammatory
neuropathy may be difficult, nonetheless NL is more often
associated with mononeuropathy multiplex (which tends to
be asymmetrical), severe pain, and a rapid clinical progres-
sion [4], while the classic acute inflammatory demyelinating
neuropathy (AIDN) is often symmetrical. In our report, the
asymmetric presentation and high CSF cell count eliminated
the clinical suspicion for AIDN.

The diagnostic yield of CSF in NL is low and MRI
findings suggestive of NL include enlarged and thickened
peripheral and/or cranial nerves. In this case, head MRI
findings were not suggestive of NL, and a lumbar MRI was
deferred in favor of FDG-PET (which is associated with
earlier detection than with MRI [5]). FDG-PET is the most
sensitive and specific imaging method for identifying NL,
holding an important role in differentiating NL from neu-
ropathies, such as paraneoplastic. The nerve biopsy remains
the gold-standard for diagnosing NL; however, due to its
risk of complications and significant rate of false negative
results, it is often omitted. In our report, the diagnosis was
strongly supported by clinical presentation and suggestive
results in FDG-PET, CSF cytology, flow cytometry, and
non-neural tissue (adrenal glands) biopsy, the reason for
which the nerve biopsy was considered non-essential. EBV
is associated with several types of lymphomas, including
ENKTL, some Burkitt lymphomas, Hodgkin Lymphoma,
and diffuse large B cell lymphoma [2]. The variation of EBV
viral load in relation to clinical response after treatment was
also an important finding in this case (seriated CSF EBV-
DNA of 43,825 UIl/mL and 46,845 IU/mL). The EBV viral
load is an important factor in assessing the clinical response
and prognosis, which is included in the prognostic PINK-E
score [6].

The mainstay of ENKTL treatment includes systemic
chemotherapy, intrathecal chemotherapy, and/or radio-
therapy [2]. The SMILE chemotherapy regimen, which
includes methotrexate and asparaginase, is associated with
better outcomes compared with other alternative regimens
[7]. In the current case, the patient had a high-risk disease
(over 60 years old, stage IV disease, extranasal disease, and
positive EBV viral load) according to PINK-E score. Unfor-
tunately, the prognosis for NL-associated lymphoma is poor,
with an overall survival of months [8].

This patient illustrates a case of NL related to nasal type
NK/T-cell lymphoma, which is rarely associated with NL.
As suggested in the scarce literature on this topic, FDG-PET
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and tissue biopsy are crucial in establishing the diagnosis
[1-3, 5, 9]. The gingival hypertrophy was an important diag-
nostic clue, emphasizing the importance of semiology and
clinical history in the diagnostic investigation.
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