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ABSTRACT

Biopsies of suspected lymphoma cases with history of pre-biopsy corticosteroid therapy present several 
diagnostic issues, such as the inability to demonstrate the neoplastic hematolymphoid cells, the 
similarity of post-corticosteroid changes with inflammatory demyelinating lesions, and the possibility of 
a demyelinating lesion preceding a central nervous system lymphoma. This report presents the case of 
a 51-year-old immunocompetent male with a solitary callosal mass, with immunomorphologic features 
suggestive of a demyelinating lesion on initial biopsy, and upon re-biopsy after three months revealed 
a diffuse large B-cell lymphoma. Awareness of these issues in post-corticosteroid stereotactic biopsy 
specimens, together with adequate clinical and radiologic data, is important for proper diagnosis and 
further therapeutic guidance.
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INTRODUCTION

Diffuse large B-cell lymphoma (DLBCL) is a neoplasm of 
medium to large B lymphoid cells, commonly presenting 
among elderly males in the seventh decade. Primary 
central nervous system lymphoma (PCNSL) accounts 
for <1% of all non-Hodgkin lymphomas and 2.4-3% of 
all brain tumors. The most common locations are the 
frontal lobe, periventricular brain parenchyma, and the 
posterior fossa. Corpus callosum involvement is rare and 
is reported in only 5% of cases.1 Secondary involvement of 
the central nervous system (CNS) by systemic lymphoma 
has an estimated incidence of 2-5%,2,3 and leptomeningeal 
is more common than parenchymal metastasis.4

The gold standard for diagnosis is histopathologic 
examination of stereotactic biopsy specimens. However, 
in cases wherein corticosteroid treatment was initiated 
prior to biopsy, typical microscopic characteristics of 
DLBCL may not be seen. Features may be non-specific 
or show features of demyelinating lesions. Furthermore, 
demyelinating disease may confound the diagnosis of 
DLBCL because of their similar radiologic characteristics 
and response to corticosteroids.

This report discusses a case of a callosal mass that 
was initially suggestive on histopathology to exhibit 
demyelinating disease, but on second biopsy of the mass 
three months after, was diagnosed as DLBCL.

CASE

A 51-year-old male presented with a six-month history of 
intermittent bifrontal headache and progressive memory 
lapses. On admission, the patient was given two doses 
of Dexamethasone 4 mg, with slight improvement of 
symptoms. Brain MRI with contrast revealed an enhancing 
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well-defined mass at the corpus callosum, extending to the 
occipital forceps, with mass effect. The mass was T1W- 
hypointense and T2W-intermediate/mildly hyperintense, 
and radiologic considerations included a CNS lymphoma.

Stereotactic biopsy of the lesion was performed seven 
months after symptom onset. This was one week from 
the administration of the last corticosteroid dose. 
Immunohistomorphologic evaluation revealed a lesion 
composed of many macrophages and reactive astrocytes, 
as seen in Figure 1. Few scattered parenchymal and 
perivascular inflammatory cells were also present, mostly 
composed of T-cells, and few B-cells highlighted by 
CD20 and PAX5. These cells, although arranged around 
vessels, had small nuclei and inconspicuous nucleoli. 
The lesion also demonstrated a low proliferation index. 
The case was signed out as a macrophage-rich lesion 

with chronic inflammation, astrogliosis, and axonopathy, 
with considerations primarily favoring a tumefactive 
demyelinating disease. With the history of presurgical 
corticosteroid therapy, and the clinical and radiologic 
suspicion of a CNS lymphoma, included in the report was 
a suggestion for a re-biopsy at least three weeks after the 
last steroid administration. On admission, further workup 
revealed a firm mass on the left submandibular area. 
Aspiration was performed, and results were consistent 
with cyst contents.

In the interim, the patient continued to have memory 
lapses, and developed new-onset left-sided weakness and 
disorientation. Subsequent imaging studies performed 
in another institution revealed interval increase in the 
size of the mass with significant vasogenic edema. A 
second stereotactic biopsy of the lesion was done ten 

Figure 1. Morphology of the first biopsy. (A) Neural tissue with scattered inflammatory cells, some of which surround vessels (H&E, 
x200). (B) Immunohistochemistry for glial fibrillary acidic protein (GFAP) demonstrates astrogliosis, as it highlights the reactive 
astrocytes (x200). (C) CD68 highlights numerous parenchymal and perivascular macrophages (x200). (D) p16 and (E) p53 staining 
are positive in few scattered reactive astrocytes, expected in wild-type genotypes (x200). (F) Neurofilament highlights relatively 
intact axonal processes. (G) Immunohistochemistry for IDH R132H expression is negative (x200). (H) CD3 is positive in perivascular 
and scattered parenchymal T-cells, (I) CD20 and (J) PAX5 highlight few small parenchymal and perivascular B-cells, and (K) Ki-67 is 
positive in 3-5% of perivascular cells, and in less than 1% of glial cells (x200).
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DISCUSSION

PCNSL is a rare extranodal form of lymphoma, accoun-
ting for 1% of non-Hodgkin lymphomas and 3- 5% of 
primary brain tumors in immunocompetent patients, with 
a peak incidence at the fifth to seventh decade of life, and a 
median age of 56 years. It is more common among males, 
with a male-to-female ratio of 3:2. The most common 
locations include the posterior fossa (13%), frontal lobe 
(8%), parietal lobe (7%), occipital lobe (3%), basal ganglia 
and periventricular brain parenchyma (10%), and corpus 
callosum (5%).1 Secondary CNS involvement by systemic 
lymphomas is more common than PCNSL; reported 
incidence is at around 5% but range from 2-27%. This 
wide variation is attributed to patient inclusion criteria, 
different histologic subtypes, and different methods for 
assessing CNS involvement.2 DLBCL is the most common 
systemic lymphoma to involve the CNS, at an estimated 
incidence of 2- 5%.3 Leptomeningeal (33-100%) is more 

months from the symptom onset, corresponding to three 
months from the last corticosteroid dose. The biopsy 
now showed sheets of enlarged atypical cells with round 
to oval, hyperchromatic nuclei, and scant cytoplasm, as 
seen in Figure 2. Immunohistochemistry studies with 
CD20 revealed diffuse strong positivity in the enlarged 
cells, supporting a B-cell neoplasm. Further studies with 
Cyclin D1 and Bcl-2 ruled out other considerations such 
as a mantle cell lymphoma and marginal zone lymphoma, 
and studies with CD10, MUM1, Bcl-6, c-MYC confirmed 
the diagnosis of a diffuse large B-cell lymphoma, non-
germinal center B-cell subtype.

Further workup included serologic tests for HIV, HAV, 
HBV, and HCV – all of which were negative. A positron 
emission tomography-computed tomography (PET-CT) 
was also done, which revealed uptake in one cervical 
lymph node, correlating to the previously biopsied left 
submandibular area. Post- operative period was uneventful.

Figure 2. Morphology of the second biopsy. (A) Microsections show sheets of medium to large lymphoid cells with hyperchromatic 
nuclei, irregular nuclear borders, occasionally prominent nucleoli, and scant cytoplasm (H&E, x400). (B) Ki-67 shows a high proli-
feration index (greater than 90%), and (C) CD20 highlights the neoplastic B-cells (x200); (D) Immunohistochemistry for CD3 is positive 
in scattered reactive T-cells, and (E) CD30 is negative (x200); (F) Bcl-6 and (G) MUM-1 are positive in approximately 70% of the cells; 
(H) Bcl-2, (I) Cyclin D1, (J) c-myc and (K) CD10 are negative in the cells of interest (x200).
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multiple, well- demarcated homogeneous small ovoid 
lesions with no mass effect. However, atypical radiologic 
features may confound the diagnosis, such as a solitary 
large lesion larger than 2 cm, associated mass effect, 
perilesional edema, and presence of ring enhancement. 
Active MS plaques are classically characterized by 
preferential loss of myelin relative to axons; prominent 
perivascular lymphocytic infiltrates composed mostly of 
T-cells, and to a lesser extent B-cells; large numbers of 
parenchymal and perivascular macrophages; reactive 
astrocytosis; and cerebral edema.6 Although the 
diagnosis may be straightforward based on morphology, 
problematic patterns include specimens which only show 
a few lymphoma cells in a background of reactive brain 
tissue, and active demyelinating lesions with proliferating 
perivascular B cells.2 The morphologic features of 
demyelinating lesions may even be indistinguishable 
from steroid-induced inflammatory reactions, in the 
absence of evidence for demyelination.3 However, subtle 
histologic features that are more prominent in steroid-
treated lymphomas than in primary demyelination 
include the presence of incomplete and inhomogeneous 
demyelination, extensive inflammation – particularly of 
CD3+ T lymphocytes,7 and decreased axon density and 
preservation, and the presence of axonal spheroids.8 In 
addition, other clinical and radiologic findings may raise 
the suspicion of PCNSL, such as: middle to older age 
with no prior clinical episodes or radiographic lesions 
suggestive of MS, lack of spinal cord involvement, and 
increased enhancement or lesion size over time9 – features 
present in our case.

Another entity that poses a diagnostic dilemma are 
contrast-enhancing “sentinel” demyelinating lesions 
that precede PCNSL. These lesions are radiologically 
and morphologically like MS and are followed by 
development of PCNSL within 12 months but may be 
up to two years.1 Possible explanations for this include 
malignant transformation of a chronic inflammatory 
process, demyelination due to anti-myelin bodies secreted 
by lymphoma cells, and sampling error.2 Another theory 
posed is that this reaction may represent the first immune 
response against the developing PCNSL.3 These lesions 
regress spontaneously or upon corticosteroid treatment. 
There is no published report on the incidence of this 
entity; however, there are a few case reports that describe 
this phenomenon9-11 and none describe this entity in the 
local literature. On microscopy, these lesions will show 
no neoplastic B cells, and instead would exhibit variable 
demyelination, T and B cells, plasma cells, macrophages, 
astrogliosis, and well-preserved axons.

The effects of corticosteroids on CNS lymphoma are 
temporary, and recurrence may occur once therapy is 
ceased. Because of this, prompt diagnosis may be delayed. 
In a study by Bruck et al., of 933 patients, pretreatment 
with corticosteroids of patients suspected with PCNSL 
prevented diagnosis in up to 50%.12 Another study found 
that steroid use increased the risk of vanishing tumor 
among PCNSL cases by 14% per 100 mg dexamethasone 
equivalent, leading to delayed diagnosis.13 These provide 
credence to the recommendations in current practice to 
withhold corticosteroid use in those suspected with CNS 
lymphomas prior to stereotactic biopsy. The rate of re-

common in cases of secondary CNS involvement, and 
occasionally may involve the superficial cortex.4 Deep, 
periventricular involvement typically seen in PCNSL is rare 
in secondary lymphomas.2 CNS involvement of systemic 
lymphomas usually manifests within two years of diagnosis 
of initial diagnosis, with a median time of less than one 
year.3 Patients would present with cognitive dysfunction, 
psychomotor slowing, and focal neurologic symptoms.1

MRI is a sensitive technique for detecting DLBCL, 
which will demonstrate hypointense T1-weighted and 
isointense to hyperintense T2-weighted images, with 
densely enhancing postcontrast images, and perilesional 
edema. Although these findings were consistent with the 
radiologic profile of the patient’s callosal mass, stereotactic 
biopsy is still necessary, as it is considered the gold standard 
for diagnosis.2,3

On microscopy, the tumor is typically highly cellular, 
containing large areas of geographic necrosis centrally, and 
perivascular cuffing and splitting of the argyrophilic fiber 
network peripherally. Clusters or individual tumor cells 
infiltrate the surrounding tissue diffusely, accompanied 
by a prominent astrocytic and microglial activation and 
a reactive inflammatory infiltrate consisting of mature T 
and B cells and foamy histiocytes. The tumor cells have 
atypical medium- to large-sized round, oval, irregular, 
or pleomorphic nuclei with distinct nucleoli, expressing 
mature B-cell markers (PAX5, CD19, CD20, CD22, and 
CD79a) without plasma cell markers (CD38 and CD138). 
Most cases also express BCL6 and IRF4/MUM1. CD10 is 
a marker that is more common in systemic DLBCL than 
in primary CNS lymphoma.5 Distinction of secondary CNS 
involvement of systemic DLBCL cannot be distinguished 
morphologically from PCNSL. Molecular genetics such as 
comparative IG gene analysis of both tumors is necessary 
to differentiate between these entities.3

In some cases of CNS neoplasms, corticosteroid therapy 
is initiated to lower increased intracranial pressure. 
However, steroids induce apoptosis in malignant and 
even non-malignant lymphocytes, which can lead to 
rapid disappearance of the lesion on imaging and within 
biopsy specimens.3 The diagnosis of CNS lymphoma, 
then, becomes challenging when biopsies are taken post-
corticosteroid therapy. The microscopic picture can 
show nonspecific reactive and chronic inflammatory 
lesions consisting of T cells, macrophages, and reactive 
astrocytes. Reactive gliosis and microglial activation may be 
prominent. Necrosis may or may not be present. Foamy 
macrophages may also predominate, and their presence 
raises the suspicion of steroid-mitigated CNS lymphoma. 
In some cases, few neoplastic B cells may be present only 
in small numbers. Mature B-cells may be mingled, usually 
forming perivascular collections, or scattered individually 
throughout the parenchyma.2,3

Demyelinating lesions, primarily multiple sclerosis (MS), 
may also confound the diagnosis of DLBCL, because 
of their similar radiologic features on MRI and their 
responsiveness to steroid therapy.2 MS plaques that 
appear on MRI as tumor-forming may be biopsied and 
misdiagnosed as glioma or lymphoma in as often as 18% 
of cases. MS plaques would typically appear on MRI as 
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or PCR to establish the diagnosis of PCNSL.15 In the 
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the last dose of which was given eight days prior to the 
biopsy. This total dose is below the median and mean 
total steroid doses reported in other studies that led to 
a non-diagnostic stereotactic biopsy, further showing the 
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CONCLUSION

The diagnosis of CNS lymphoma becomes a challenge 
once corticosteroid therapy has been initiated, as it 
induces apoptosis of the neoplastic B cells and leads to 
rapid regression of the tumor on imaging and within 
biopsies. The morphologic features of post-steroid 
biopsies may not demonstrate the neoplastic B cells, and 
may only exhibit non-specific inflammatory and reactive 
processes indistinguishable from other demyelinating 
diseases such as MS. As such, corticosteroid therapy for 
cases of suspected CNS lymphoma should be withheld 
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