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ABSTRACT

Lymphoma of the Central Nervous System (CNSL) represents a rare subset of non-Hodgkin
lymphoma, divided in two subgroups: Primary and secondary CNS lymphoma. The latter
refers to systemic non-Hodgkin lymphoma that has disseminated to the CNS.

We present the case of a 73-year-old-male with progressively deteriorating weakness in his left
upper extremity over the past month, accompanied by gait disorder with frequent falls. The
patient was diagnosed with non-Hodgkin Lymphoma two years prior to his assessment. One
and a half years later he was treated with combined immunochemotherapy due to extensive
relapse, leading to partial remission. We performed a CSF flow cytometry, which identified
monoclonal B-cells at 45% of the CD45* cells. The Advanced MRI Spine and Brain Protocol
performed, including Diffusion, Perfusion and MR-Spectroscopy methods, revealed enhancing
lesions of the cervical spinal cord and the brain, after the i.v. administration of gadolinium.
It also revealed intense diffusion restriction, typical perfusion histogram for a lymphoma
combined with an almost normal spectroscopy, indicative of secondary lymphoma of the CNS.
We immediately proceeded to treatment with high dose intravenous corticosteroid, which led
to partial remission and the patient was soon able to walk more steadily.

According toour literature search, there is only one other published case that reports Hodgkin's
lymphoma affecting the intramedullary spinal cord and no other case with simultaneously
insult of the brain and intramedullary spinal cord.
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Introduction

Lymphoma of the Central Nervous System
(CNSL) represents a rare subset of non-
Hodgkin lymphoma. According to the World’s
Health Organization definition, CNSL is
divided in two subgroups: Primary central
nervous system lymphoma refers to those cases
confined to the CNS parenchyma, meninges,
cranial nerves, spinal cord and/or eye. On
the other hand, Secondary CNS Lymphoma
(SCNSL) refers to systemic non-Hodgkin
lymphoma that has disseminated to the CNS
[1,2]. This subgroup is also referred to as
metastatic lymphoma. According to literature
data, approximately 70% of SCNSL cases
present with leptomeningeal spread while one-
third presents with brain parenchymal disease,
affecting mostly the frontal lobes and the
basal ganglia [3]. Reports in the literature of
secondary intramedullary spinal cord NHL are
rare and confined to case reports [4,5].

SCNSL is an infrequent complication of
systemic lymphoma. This frequency depends
at least partially upon the aggressiveness of
the NHL subtype, and it varies from 2%-10%
among patients with aggressive subtypes of
systemic NHL (e.g. Diffuse Large B Cell
Lymphoma (DLBCL)) [6-8]. The incidence
appears to be lower in indolent NHL, while
prophylaxis plays additionally a protective role.
According to literature data SCNSL may occur
in up to 50% of cases of Burkitt/lymphoblastic
lymphoma or AIDS-related lymphoma when
no prophylaxis is given [9]. SCNSL has been
proposed to arise from hematogenous arterial
spread, direct invasion, venous spread via
Batson’s plexus and perilymphatic spread
[10,11].

The diagnosis of SCNSL usually requires
a combination of clinical presentation,
radiological manifestations (enhanced MRI)
and cerebral spinal fluid tests conventional
cytology and flow cytometry [12-14].

Case Presentation

A 73-year-old-male presented at the emergency
room of our tertiary hospital acclaiming
progressively deteriorating weakness in his
left upper extremity over the past month,
accompanied by gait disorder with frequent
falls. The weakness had worsened the week
prior to his presentation at our clinic. He did not
complain ofneck pain. According to his medical

history, the patient was diagnosed with Non-
Hodgkin Lymphoma (NHL) in October 2017.
The lymphoma was revealed as an incidental
finding in a chest X-ray and the diagnosis was
established with FNA biopsy of the chest wall
mass. At the time of the diagnosis the disease
was staged as grade IVa. Considering the
aggravated past medical history of the patient
(coronary heart disease, chronic obstructive
pulmonary disease, and pulmonary embolism)
as well as the low grade of the lymphoma,
the treating physicians decided not to initiate
chemotherapy, instead to closely monitor the
patient. The disease remained stable for two
years. The PET/CT scan performed for follow-
up in September 2020 showed an extensive
thoracic relapse. The patient was then treated
with combined immunochemotherapy
(R-CHOP) from December 2020 until April
2021. The following PET/CT scan in May
2021 showed partial remission of the disease.

The patient was admitted from the ER to our
clinic in August 2021. At that time the physical
examination revealed severely decreased
muscle strength of 1/5 in the left upper extremity
distal and a TS sensory level. The reflexes were
brisk in the left upper extremity, whereas the
plantar response was extensor bilaterally. The
patient demonstrated a broad-based gate. No
bladder dysfunction was detected.

= Work up

Laboratory tests were within normal range
except a mild elevation of the white blood cell
count. Inflammatory conditions were ruled out
with negative blood titers.

A lumbar puncture revealed protein of
26 mg/dL and white cell count 2/ul. with
18% lymphocytes. CSF cytology was
negative, whereas flow cytometry identified
monoclonal B-cells at 45% of the CD45+
cells (CD19+CD22+CD79b+CD5-CD23-
CD43+kappa-lamdat). An Advanced Spine
and Brain MRI Protocol including Diffusion,
Perfusion, MR-Spectroscopy, as well as
Diffusion Tensor Imaging-Fiber Tractography
(DTI-FT) of the spine and brain was performed
(Figures 1 and 2).

A severe diffusion restriction with high signal
intensity on b value=1000 s/mm? and low
signal/values on ADC map was revealed in the
intramedullary lesion (0.38 x 10 mm?/sec), as
well as in the brain lesion (0.55 x 10 mm?/
sec) in the left occipital lobe (optic radiation),
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indicative of hypercellularity and typical for
lymphoma (Figure 3).

The DSC T2* Perfusion Weighted Imaging in
the strongly, almost homogeneously, enhancing
intracranial lesion showed a heterogeneity of
neo-vessels with the corresponding histogram
almost pathognomonic for lymphoma (peak
values of blue and purple to the right side of the
graphic, while red on the left side) (Figure 4).

Furthermore, the Single Voxel Spectroscopy
demonstrated intermediate TE=144 ms of the

intracranial lesion (left upper part), as well as
normal appearing corresponding contralateral
brain region (right lower part), a feature which
excludes the possibility of a glioma and is
strongly indicative for lymphoma (Figure 5).

A stereotactic biopsy of the lesions was
ineffective. He subsequently underwent
an opthalmological as well as urological
evaluation that revealed the absence of any
intraocular or testicular involvement.

Figure 2: Advanced Brain MRI Protocol was performed and demonstratinga T1-

postgadolinium sequence.
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Figure 3: Both the intramedullary lesion (0.38 x 10 mm?/sec) and the brain lesion
(0.55 x 10 mm?/sec) in the left occipital lobe (optic radiation) showed severe
diffusion restriction, indicative of hypercellularity and typical for lymphoma.

0.0575 0.2625 0.4975 0.7125 0.9975 1.1625 L.
Figure 4: Shows heterogeneity of neo-vessels, and the associated histogram was
almost pathognomonic for lymphoma by using DSC T2* Perfusion Weighted Imaging.
Note: (mmm): rCBV>1.556 representing areas of high relative cerebral blood volume
[rCBV]; (F): 1<rCBV<1.556 representing areas with mild increased rCBV; (HEH):
rCBV<1 representing normal rCBV.
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Figure 5: Shows an intracranial lesion in the left upper portion of the brain and a
normal-appearing contralateral brain region in the right lower half, ruling out the
possibility of a glioma and strongly supporting lymphoma by using single voxel
spectroscopy.
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» Differential diagnosis

Our initial differential diagnosis based on the
MRI findings included broadly malignant
versus infectious, inflammatory etiology.
Malignant considerations included relapsed
NHL with CNS involvement, primary CNS
malignancy or metastatic disease from
a different primary oncological process.
Infectious etiologies included opportunistic
infections, HIV, multiple abscesses, especially
considering that the patient had received a
combined immunochemotherapy previously.
Inflammatory processes with or without
demyelination, paraneoplastic myelopathy,
were also included in the spectrum of our
differential ~ diagnosis. The investigation
process listed above and especially the
remarkable findings of the MRI and MR-
Spectroscopy in combination with the CNS
flow cytometry helped us effectively rule
out other processes and confirm our initial
hypothesis of a secondary CNS Lymphoma
with brain and cervical spine involvement.
Furthermore, we consider the lesion of the
cervical cord responsible for the patient’s
semiology, whereas the brain lesions seem to
appear asymptomatic.

= Treatment

We immediately initiated a high dose
intravenous corticosteroid therapy with 1 gr
Methylprednisolone/d for five consecutive
days. The patient showed signs of remission
after the first day of therapy and by the end of
it were able to walk more steadily, while he had
regained function in his left upper extremity.

Our patient was then referred to his
treating hematooncologist and combination
chemotherapy with Ibrutinib 500 mg/d and
high dose methotrexate 3.5 mg (every two
weeks, up to eight circles) was planned for
initiation in the following weeks.

Results and Discussion

SCNSL is defined as lymphoma involvement
both within and outside of the CNS at the
time of diagnosis or as the CNS relapse of
a systemic lymphoma [15]. CNS relapse is
reported to mainly occur within the first year
after diagnosis (median, 6 months) [16]. NHL
of the CNS may affect the brain parenchyma,
leptomeninges, spinal cord, spinal nerve roots,
or epidural space. In the literature, primary

or secondary NHL in the brain and meninges
are commonly encountered, in contrast with
secondary involvement of the NHL in the
intramedullary spinal cord, which remains a
rare entity. The spinal cord is more commonly
affected by an epidural primary or secondary
deposit of NHL within the spinal canal
[17]. On the other hand, reports of systemic
Hodgkin’s lymphoma affecting the CNS are
rare, with prevalence between 0.2% and 0.5%
[18]. Overall the incidence of CNS relapse
seems to have decreased after the introduction
of rituximab following a change in the pattern
of CNS relapse, with a predominance of
parenchymal over leptomeningeal relapse
[1,15,19].

In our report we present a patient with
secondary brain as well as intramedullary
Lymphoma in the context of a relapse. To our
knowledge, there is only one other case in
literature that reports Hodgkin’s lymphoma
affecting the intramedullary spinal cord and
no other case with simultaneously insult of
the brain and intramedullary spinal cord [20].
T-cell lymphoma also appears to rarely affect
the spinal cord given the number of cases
reported in literature [21,22].

Regarding the presenting symptoms of
intramedullary Lymphoma, weakness, sensory
loss, spasticity, pain, and bowel or bladder
incontinence appear to be common. In our
case, the patient presented with symptoms
indicative of a cervical myelopathy. Severely
decreased muscle strength in the left upper
extremity, as well as TS5 sensory level with
brisk reflexes and extensor plantar responses
were the core neurological symptoms at
the time of admission. Considering the past
medical history of the patient, our suspicion
for lymphoma was high. On the other hand,
the patient was immunocompromised after
having received therapy for the NHL in the
recent past, so that an inflammatory disease or
primary spinal cord tumor like ependymoma
remained a possible differential diagnosis.

The investigation of choice in the modality
of imaging for extranodal lymphoma with
CNS semiology is the MRI of the brain and
spine. Lesion biopsy and CSF cytology as
well as flow cytometry are instrumental in
establishing the diagnosis of spinal cord
lymphoma [12,20,23,24]. However, in most
of the studies reviewed, the findings were not
based on a combination of MRI examinations
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and histological findings. In several studies,
the diagnosis was made by CSF examination,
by CT, or only from clinical data without
histological or radiological validation [1,6,25-
27]. For example, in a study published by Villa,
et al. only 55% of their patients underwent
MRI or CT9; the diagnosis was made using
cerebrospinal fluid flow cytometry or only
from clinical data, without histological or
imaging confirmation.

The MRI findings of our patient were further
investigated with an Advanced-MRI Protocol,
including Diffusion, DSC-T2* perfusion
and MR-Spectroscopy showing almost
pathognomonic findings for lymphoma. In
combination with the results of the CSF flow
cytometry the diagnosis of secondary CNS
lymphoma was established with intracerebral
as well as intramedullary involvement. It
should be noted that steroid treatment could
create artefacts in the CSF cytology and thus, a
sample of CSF must always be collected prior
to steroid administration. In our case though,
we initiated immediately a steroid treatment,
and collected the CSF sample a couple of
weeks later. The delay was due to technical
inability of our laboratory to conduct a CSF
flow cytometry at that moment.

We did not proceed to a lesion biopsy in our
patient. The role of biopsy of the spinal cord in
diagnosing a lymphoma is not clear. The safety
of a spinal cord biopsy remains uncertain in
the literature, regarding the high risk of severe
irreversible spinal cord damage [28]. The
role of biopsies should be limited to patients
with non-conclusive imaging and laboratory
findings.

The diagnosis of CNS lymphoma on CSF
cytology/flow  cytometry and  imaging
modalities requires immediate initiation of
treatment. Because of the low incidence of
lymphomas of the spinal cord, there is a lack
of established standards of management. The
majority of the patients appear to respond
with full remission to high dose intravenous
chemotherapy [29-31]. The most used
systemic therapy is immunomodulators like
methotrexate, alkylating agents, or monoclonal
antibodies. Our patient was referred to his

treating hematooncologist and combination
chemotherapy with Ibrutinib 500 mg/d and
high dose methotrexate 3.5 mg (every two
weeks, up to eight circles) was initiated
[32-34]. The treatment plan was organized
according to the underlying comorbidity, age
and recent immunochemotherapy of the patient.
According to our literature search Rituximab
has also been used in limited case studies with
good outcome and tolerance [35,36].

The role of radiotherapy and surgery remains
secondary and may be used as palliative
therapy in patients who cannot tolerate high
dose chemotherapy or escalation therapy in
patients who did not reach full remission with
chemotherapy. The results are often poor and
the side effects include toxicity of the brain and
spinal cord with severe neurological damage
[23,37,38].

Conclusion

In our paper a rare case of a SCNSL with
involvement of the brain as well as the cervical
spinal cord is reported. With the help of
CSF flow cytometry and advanced imaging
modalities (with enhanced and metabolic
methods) we were able to establish the
diagnosis and promptly initiate a treatment
schedule. High dose corticosteroids, ibrutinib
and methotrexate were included in our
patient’s therapy plan. Our patient showed
a good response to the initial treatment with
intravenous steroids, and we await the initiation
of the chemo- and immunotherapy to evaluate
his further clinical and radiological response.
At this point, we would like to emphasize the
fact that, significant symptom improvement
and tumor size reduction in the radiological
follow-up should always raise suspicion for
CNS lymphoma. Aggressive treatment with
combined systemic chemotherapy remains the
golden standard, while the overall estimated
survival rate is estimated around 32%.

Unfortunately, our patient deceased from
chemotherapy complications (lympopenia,
sepsis) before we could perform a new MRI
Scan.
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