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Rare secondary lymphomas involving the brain
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ABSTRACT

Central nervous system (CNS) involvement is rare in
patients with Hodgkin lymphoma (HL). Accordingly, the
clinical features and outcomes are not well described.
Anaplastic large cell lymphoma (ALCL) is a rare and
aggressive type of non-Hodgkin lymphoma that can
arise in various parts of the body, including the central
nervous system (CNS). Secondary ALCL involving
the CNS is more common than primary disease. In
general, these rare lymphomas in the CNS present
with a predilection for parenchymal lesions with dural
extension. Here we report two cases with metastatic/
secondary lymphomas involving the CNS, with review
of the literature. We believe awareness of these rare
entities involving the CNS is beneficial for pathologists
and neuropathologists.
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INTRODUCTION

Most systemic lymphomas can cause concomitant
central nervous system (CNS) involvement; however, CNS
involvement is more frequent at the time of relapse. The
median time from systemic diagnosis to CNS disease is
approximately one year, although many cases can present
within six months or less from the time of diagnosis
[1]. Although any CNS compartment can be involved,
leptomeningeal spread is the most common presentation,
seen in as many as 6—8% of patients with non-Hodgkin
lymphoma (NHL) [2]. Some common risk factors for CNS
involvement in systemic lymphomas include aggressive
subtypes of NHL, older age at diagnosis, advanced
stage, and high International Prognostic Index, as well
as testicular, orbital or paranasal sinus involvement [3].
Burkitt, lymphoblastic, and intravascular lymphomas
are associated with CNS involvement in up to 50% cases
and require CNS prophylaxis [4, 5]. Additionally, double-
hit lymphomas characterized by co-expression of MYC
and B-cell lymphoma 2 protein (BCL2) and/or BLC6
rearrangements have a risk of 4—7% of CNS involvement
at diagnosis, and a 3-year cumulative risk of 13% [6].

Central nervous system involvement by Hodgkin
lymphoma (HL) is rare and often has a dismal prognosis.
Unlike NHL, HL rarely involves the CNS. The incidence
has been reported as few as 0.2—0.5% of all HL cases.
In a comprehensive review by Re et al. of 14,868
patients, only 2 patients were identified to have CNS
HL [7]. Most reports consist of a single case or small
case series highlighting the limited knowledge about
the clinical characteristics, prognosis, and management
of this rare CNS complication [8]. Furthermore, there
is no consensus to guide therapeutic decision-making.
Although the overall 5-year survival rate for patients with
CNS involvement by HL is quite low, a better prognosis
is possible in patients who achieved a complete response
to treatment, particularly those who present with CNS
involvement or involvement of the CNS is the sole site of
disease relapse [8, 9].
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Anaplastic large cell lymphoma (ALCL) is an
uncommon T-cell lymphoma comprised of large,
pleomorphic, CD30-positive cells [10]. Most cells
express T-cell antigens, including CD2, CD3, CD4, and
other T-cell-defining antigens. Central nervous system
involvement of ALCL is an extremely rare finding,
either as secondary spread of primary-nodal/systemic
ALCL or as primary CNS ALCL [11]. The majority of
ALCL harbor the anaplastic lymphoma kinase-1 (ALK-
1) t(2;5) translocation and only a minority of ALCL are
ALK-1 negative, and in both instances CNS involvement
is exceedingly rare [12]. In this case series, we present
2 cases of rare secondary lymphomas with metastasis
to the CNS along with the review of the literature. The
first is a case of metastatic HL, and the second is a case
of a metastatic ALK-negative, ALCL. Based on the review
of the literature we present the first case series of CNS
involvement by these mentioned diagnoses in elderly
adult patients.

CASE REPORT

Case 1

A 75-year-old female presented with intermittent
headaches over a one-week period, accompanied by
vertigo and diplopia. She did not have any history of fevers,
chills, numbness, paresthesia, or weakness. Additionally,
there were no recent incidents of falls, trauma, or changes
in medications. Upon clinical examination, she displayed
a faint, fatigable horizontal nystagmus in both eyes.
Examination of other systems yielded normal results.

Her history is significant for well-controlled
hypertension (HTN), gastro-esophageal reflux disease,
unspecified arrhythmia status post ablation, and nodular
sclerosis-type HL which was diagnosed four years
earlier and successfully treated with the AAVD regimen.
A repeat positron emission tomography-computed
tomography (PET-CT) performed last year revealed
fludeoxyglucose-18 (FDG) avid lesions in the right and
left acetabulum, L5 vertebral body, and left sacral wing.
A biopsy of the left sacral wing lesion was negative for
lymphoma.

Her current condition was worked up with imaging
studies. An initial CT scan of the brain revealed a right
cerebellar hematoma with surrounding edema, mass
effect on the fourth ventricle, and secondary obstructive
hydrocephalus. However, a CT angiogram did not
reveal any vascular malformations. Subsequently, a
magnetic resonance imaging (MRI) was performed,
confirming the presence of a subacute hemorrhage in
the right cerebellar region. Considering the patient’s
age, hypertension history, and lesion location, a vascular
bleed was considered the primary differential diagnosis.
However, MR spectroscopy results revealed high levels
of lipids, suggestive of a neoplastic process, most likely
a lymphoma. Given the patient’s prior diagnosis of HL,
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an extremely rare but possible occurrence of HL in the
brain was also considered. Computed tomography
scans of the abdomen, pelvis, and chest were obtained
to look for any evidence of metastatic disease, but it
did not reveal any lesions. Therefore, a plan was made
to perform a stereotactic biopsy of the cerebellar lesion,
with a preliminary frozen section diagnosis. Initially,
two biopsy samples were taken, but they did not reveal
any neoplastic cells. However, on the third pass of the
cerebellar lesion, a few atypical large cells were identified
on the frozen section. Subsequently, the remainder of the
biopsy was collected from this site as well as frontal lobe
and sent for a permanent examination.

Pathologic findings

Microscopic examination revealed large atypical
mononuclear lymphoid cells consistent with Hodgkin cells,
including mummified cells and lacunar cells, as shown
in Figures 1 and 2. The background consisted of small
Iymphocytes, plasma cells, histiocytes, and eosinophils,
with no evidence of necrosis. Immunohistochemical stains
were performed, demonstrating strong positivity for CD30,
MUM1, and p53 in the large, atypical HL cells. These cells
exhibited weak PAX5 positivity (shown in Figure 2) and
were negative for CD3, CD20, BOB1, EMA, SOX10, CAM5.2,
CDs5, BCL2, BCL6, CyclinD1, CD21, and CD23. Additionally,
in situ Epstein—Barr virus (EBV) hybridization testing
showed strong positivity in the Hodgkin cells (Figure 1). The
proliferation index (Ki-67) was moderate in the neoplastic
cells and low in the microenvironment (Figure 2). Based on
these findings, a diagnosis of classic HL involving cerebellar
tissue was established.

.- .. .‘ &ﬁs‘r‘ ! "
Figure 1: (A) HE of the cerebellum showing atypical binuclear
and mononuclear cells with Reed—Sternberg morphology;
(B) CD30 showing characteristic membranous and Golgi like
staining in the large atypical cells; (C) PAX-5 staining showing
dimmer PAX-5 staining in the large atypical cells compared to
surrounding B-cells; (D) EBER is positive in the larger cells.

Journal of Case Reports and Images in Pathology, Volume 10, Issue 2, 2024 Jul-Dec; Pages 27-31.



EDORIUM Journals

J Case Rep Images Pathol 2024 Jul-Dec;10(2):27-31.
www.ijcripathology.com

[ 1> I8

W Lt
o BTNse ‘ﬁ; '-‘.'«21.?- S

Figure 2: (A) Touch prep (TP) preparation of frontal lobe mass
including the large neoplastic cells. (B) HE section of frontal
lobe mass showing large atypical cells with high NC ratio
and moderate cytoplasm. (C) CD30 strongly positive in the
neoplastic cells. (D) Proliferation index by Ki-67 stain shows
moderate to high proliferation in the neoplastic cells.

Case 2

The chart is limited regarding this patient; however, in
summary, the patient was a deceased 85-year-old female
with a past medical history of HTN, hypothyroidism,
arthritis, and basal cell carcinoma of the lip, with a
recent diagnosis of ALCL involving the ear. She initially
presented with altered mental status, syncopal events,
and an abnormal gait. Imaging showed multiple foci
of hypoechoic lesions in the frontal mass, for which
the patient underwent stereotactic biopsies, and the
results were consistent with T-cell anaplastic large cell
lymphoma (ALK-negative). Given the patient’s recent
diagnoses of anaplastic large cell lymphoma of the ear,
the brain findings are most likely a metastatic process
rather than a primary disease.

DISCUSSION

Leptomeningeal metastases (LM) from solid tumors,
lymphoma, and leukemia are characterized by multifocal
neurological deficits with a high mortality rate. However,
a definitive diagnosis is not always possible as 25% of
cerebrospinal fluid samples result in false-negative
reports at first cytological examination [13]. Detecting
CNS metastasis in patients with malignancies is critical to
monitoring disease status, electing appropriate therapy,
and providing prognosis, but can be challenging [14]. In
general, primary CNS lymphomas are uncommon, making
up only 2% of primary brain tumors. Furthermore, the
vast majority of primary CNS lymphomas are of B-cell
lineage, mainly diffuse large B cell lymphoma [15].

In comparison to non-Hodgkin lymphomas, CNS
involvement is exceedingly rare in patients with Hodgkin
lymphoma, nonetheless, the clinical features and
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outcomes are not well described. Our current knowledge
and understanding of CNS-HL is limited and derived
from single reports or small case series, and the optimal
therapeutic approach and course of disease after CNS
involvement is unknown [2]. Intracranial Hodgkin’s
disease at presentation is even more uncommon with only
8 reported cases. Most cases of intracranial involvement
by Hodgkin’s disease occur at the time of relapse. The most
common presenting feature of intracranial Hodgkin’s
disease is a cranial nerve palsy with brain parenchyma
being the most common intracranial site of involvement.
Mixed cellularity histology is the most frequent subtype
of Hodgkin’s disease among these patients [3].

In a multicenter international retrospective analysis,
by Gerstner and colleagues, the authors aimed to describe
the incidence, clinical characteristics, pathologic features,
responses to therapy, and outcomes of patients diagnosed
with CNS-HL in a large multicenter retrospective study of
16 patients diagnosed with CNS-HL. The median overall
survival for all 16 patients was 60.9 months from first
diagnosis of HL (systemic or CNS) and 43.8 months from
diagnosis of CNS-HL. Central nervous system-Hodgkin
lymphoma was discovered simultaneously with or prior
to systemic HL in 6 patients. There are no known risk
factors for the development of CNS spread in patients with
HL. A role for immunosuppression and EBV infection
in systemic HL as well as in primary CNS-HL has been
suggested; however, due to limited number of CNS-HL
cases in addition to limited EBV testing of the sample
tissue it is difficult to interpret a specific role of EBV
in CNS-HL. Although a majority of patients have died,
long-term survival is possible in patients who achieve a
complete response to treatment, particularly those who
present with CNS involvement or involvement of the CNS
is the sole site of relapse [8].

Anaplasticlarge cell lymphomais a rare and aggressive
type of non-Hodgkin lymphoma that can arise in various
parts of the body, including the central nervous system
(CNS). Anaplastic large cell lymphomas typically harbor
demonstrable anaplastic lymphoma kinase (ALK) gene
rearrangement with resultant ALK protein expression;
ALK-negative ALCL is much less common [16].
Secondary CNS T-cell lymphoma generally affects about
5% of patients with T- or NK-cell lymphoma, with some
exceptions. Anaplastic lymphoma kinase-positive ALCL
with extranodal involvement >1 also has high risk of CNS
progression 12. It is observed that, ALK expression in
ALCL patients is generally associated with younger age
and a favorable outcome with overall survival of 71-83%

[17].

CONCLUSION

Involvement of the CNS by lymphomas is most
commonly seen in diffuse large B-cells lymphomas as
well as acute B or T-cell leukemias/lymphomas. Here we
report two cases of rare secondary CNS lymphomas in
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a patient with a prior known history of classic Hodgkin
lymphoma and another patient with a history of anaplastic
large cell lymphoma. Central nervous system (CNS)
involvement is rare in patients with Hodgkin lymphoma
(HL). In general, these rare lymphomas in the CNS
present with a predilection for parenchymal lesions with
dural extension. We believe awareness of these secondary
CNS involvement by these rare types of lymphomas is
beneficial for pathologists and neuropathologists.
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