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Abstract

Primary CNS lymphoma (PCNSL) accounts for up to 15% of non-Hodgkin lymphomas in HIV patients and is the
second most common cause of space-occupying brain lesions in HIV patients after CNS toxoplasmosis. Differentiation
of PCNL and CNS toxoplasmosis is crucial as PCNL carries a poor prognosis with survival time of 2e4 months without
treatment but can be improved with prompt initiation of chemotherapy. These two entities often present clinically in a
similar manner, and conventional imaging can also be a diagnostic challenge due to overlapping imaging characteristics.
Thus, definitive diagnosis of PCNSL relies on histopathologic confirmation. Here, we present a case of intracranial lesion
that presented acutely in the context of headache and left sided body weakness and was found to have PCNSL.

Keywords: Primary CNS lymphoma (PCNSL), Non-Hodgkin lymphomas, Space-occupying, Brain lesions, CNS toxo-
plasmosis, Chemotherapy, Histopathologic confirmation

1. Introduction

P rimary CNS lymphoma is a malignant non-
Hodgkin's B-cell lymphoma.39 CNS toxoplas-

mosis is the most common focal brain lesion, fol-
lowed by primary CNS lymphoma in HIV patients.1

Primary CNS lymphoma is a malignant non-
Hodgkin's B-cell lymphoma, hypothesized to occur
due to the unsuppressed proliferation of lympho-
cytes in the context of overexpression of oncogenic
protein triggered by Epstein Barr virus (EBV).2,3,39

CNS toxoplasmosis is an opportunistic infection,
common in HIV patients with a low CD4 count of
fewer than 200 cells/microliter, and occurs mainly
by consumption of infected food and water.21,28

The clinical features of PCNSL are often shared by
CNS toxoplasmosis, ranging from headache and
photophobia to focal neurological deficit and death.6

Brain imaging is sometimes inconclusive for the
confirmation of diagnosis, as hallmark imaging
findings may not always be present.20 Histopatho-
logical examination after brain lesion biopsy is
required to avoid unnecessary delay in diagnosis.4

Focal brain lesions in HIV-positive patients
should be treated empirically for toxoplasmosis
until the diagnosis is confirmed via biopsy.32 The
mainstay of treatment of PCNSL is antiretroviral
therapy along with chemotherapeutic agents con-
taining a high dose of methotrexate.38,39 Radio-
therapy alone or in combination with chemotherapy
has a limited role in treating PCNSL.46

2. Case presentation

A 51-year-old woman presented in the context of
progressive frontal throbbing headache and left-
sided upper and lower extremity weakness for 5
days. Her headache was severe, constant, 8/10 in
intensity, and associated with photophobia, nausea,
and several episodes of vomiting. Simultaneously,
the patient also noticed some left-sided weakness in
both the upper and lower extremities. Medical his-
tory was notable for HIV, epilepsy, mood disorder,
and treated pulmonary tuberculosis. Her home
medications included Biktarvy, divalproex sodium
and sulfamethoxazole-trimethoprim.
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Upon presentation, she was noted to have sinus
bradycardia (54 beats per minute) and associated
hypotension (93/60 mm Hg) with an otherwise
preserved respiratory rate and oxygen saturation.
Physical examination was remarkable for excessive
sensitivity of both eyes to bright light with the
presence of eye cover on both eyes, decreased
sensation to light touch in left extremities and
decreased motor strength in left upper (2/5) and
lower extremities (1/5).
Laboratory diagnostics demonstrated (Table 1)

leukopenia, low absolute CD4 count (6 cells/UL) and
CD4/CD8 and high HIV 1 viral load. Her comput-
erized tomography (CT) of head without contrast
(Fig. 1) showed right parietal lobe ill-defined mass
with substantial surrounding vasogenic edema
resulting in 7 mm leftward midline shift. MRI brain
with contrast (Fig. 2) showed heterogeneously
enhancing horseshoe-shaped intra-axial lesion
within the right parietal lobe resulting in vasogenic
edema and midline shift towards left by 5.5 mm at
the septum pellucidum with partial involvement of
posterior aspect of corpus callosum.
The differential diagnosis was CNS opportunistic

infection, including toxoplasmosis and tuberculosis,
primary CNS lymphoma, other CNS primary or
secondary neoplasm, and less likely tumefactive
demyelination. Given that cerebral toxoplasmosis is
one of the most common opportunistic neurological
infections in AIDS patients, our patient with the high
HIV viral load, low CD4 count, non-adherence to
antiretroviral therapy, acute onset of her symptoms
along with significant photophobia and a history of
rearing three cats in her home, toxoplasmosis was
our leading diagnosis. But a single hypoattenuating
lesion causing a pronounced mass effect in the brain
was more in the favor of CNS neoplasm. CSF anal-
ysis may provide definitive diagnosis; however,
lumbar puncture was not pursued in our patient
given the mass effect and concern for herniation as a
complication of lumbar puncture. Though her brain
imaging was less concerning for brain abscess; she
was started on a broad-spectrum antibiotic for
coverage of possible intracranial infection. Her home
sulfamethoxazole-trimethoprim was increased to

therapeutic CNS dosing for empiric toxoplasmosis
treatment. Later, her toxoplasma IgG and IgM anti-
bodies, interferon-gamma release assay (IGRA), and
cryptococcal antigen resulted as negative, making
infectious etiology less likely.
Given the patient's radiographic finding and

neurologic symptoms, surgical treatment comprising
stereotactic right craniotomy for resection of left pa-
rietal mass was recommended. Intraoperatively the
soft, friable, mottled, gray-colored intracranial mass
was encountered about 1 cm beneath the cortex
which was resected in piecemeal due to its friable
texture and resected pieces were sent for histopa-
thology and culture. The culture was negative for
acid fast bacillus (AFB), fungi, or any other bacteria.
The histopathology (Fig. 3) showed hypercellular
brain tissue with atypical lymphoid proliferation
showing angiocentricity and perivascular distribu-
tions. The background brain parenchyma demon-
strated extensive necrosis and hemorrhage. The
immunohistochemical stain showed that the tumor
cells are positive for CD20, MUM1 and Bcl-2 with
high (>90%) Ki-67 proliferation index. The
morphology was suggestive of a HIV associated
diffuse large B- cell lymphoma and the immuno-
staining panel supported the morphologic findings.
Postoperatively, patient was started on levetir-

acetam and steroids. Since the patient was not
adherent with Biktarvy prior to admission, it was
not restarted until after steroids to avoid immune
reconstitution inflammatory syndrome (IRIS). Her
PET imaging of the whole body showed asymmet-
rically reduced activity in superior right frontopar-
ietal lobe likely secondary to postsurgical changes of
right parietal craniotomy for mass resection with no
evidence of fluro-deoxy- glucose (FDG) avid nodal
or extra nodal disease in the body. On 11th post-
operative day patient's strength in left upper and
lower extremity gradually improved to her baseline.
She commenced a bi-weekly regimen of combined
chemotherapy, receiving an infusion of Metho-
trexate 3500 mg/m2 along with Folinic acid 10 mg/
m2 and Rituximab 600 mg. She successfully
completed the fifth cycle of this combined chemo-
therapy without encountering any complications.
The treatment plan entails continuing with a total of
7 cycles. A follow-up CT scan of her head without
contrast, conducted one month after the surgery
demonstrated a stable appearance of the previous
surgical site.

3. Discussion

The common differential for focal brain lesions in
HIV patients includes opportunistic infections,

Table 1. Laboratory diagnostics.

Parameters Normal range Laboratory values

WBC k/uL 4e108 2.9
Absolute CD4

count cells/uL
402e1612 6

CD4/CD8 ratio 1.01e2.81 0.03
HIV1 viral load

copies/ml
<20 60711

Creatinine mg/dl 0.5e0.8 0.62
LDH units/L 120e246 204
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neoplasms or cerebrovascular disease.31 In devel-
oped countries, CNS toxoplasmosis (50%) is the
most common HIV-associated focal brain lesion
which is followed by primary CNS lymphoma (30%)
and progressive multifocal leukoencephalopathy
PML (20%).1,32,33 Kaposi's sarcoma, herpes simplex,
cryptococcosis, bacterial abscesses, CNS

tuberculosis, candida albicans, and aspergillosis are
reported in a minority of cases.4,5 However, in
developing countries, endemic infections are the
principal cause of focal brain lesions in HIV pa-
tients.31 In one study carried out on 32 HIV-infected
South African patients, with focal brain lesions,
except for one patient with PCNL and another

Fig. 1. A: Computerized tomographic (CT) imaging of head without contrast showing right parietal lobe ill-defined mass with substantial surrounding
vasogenic edema. B: Computerized tomographic (CT) imaging of head without contrast showing 7 mm leftward midline shift at the level of the septum
pellucidum.

Fig. 2. Magnetic resonance imaging (MRI) brain showing right parietal lobe, intra-axial mass with vasogenic edema and midline shift. (A) T2
weighted: demonstrates hyperintense lesion within the right parietal lobe with vasogenic edema and midline shift. Partial involvement of the posterior
aspect of the corpus callosum(B) T1 weighted, pre-contrast: demonstrates hypointense lesion (C) T1 weighted post-contrast: demonstrates enhancing
lesion (D) Diffusion weighted imaging (DWI): demonstrates minimal diffusion restriction.
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patient with PML, all the remaining patients were
found to have infectious etiology causing brain le-
sions, of which TB was most common31).
The likelihood of PCNSL in HIV patients is 250 to

500-fold that of the average population in the USA.4

It arises due to ineffective immunoregulation of EBV
that precipitates expression of oncogenic protein
with simultaneous loss of apoptosis and unregu-
lated proliferation of lymphocytes.7,8,34 The histo-
logical types are diffuse large cell, immunoblastic or
small noncleaved cell lymphoma and are usually of

B-cell phenotype.41 Diffuse large B cell lymphoma
(DLBCL) is the most common AIDS related lym-
phoma41 and small noncleaved lymphoma usually
occurs in patient with high CD4 count.41 DLBCL
accounts 30% of NHL without HIV infection and
45% of cases with HIV associated lymphoma41 The
common clinical presentations include fever, head-
ache, seizures, focal neurologic deficits, cranial
nerve palsies, visual disturbances, confusion, and
psychomotor changes which are the features also
shared by CNS toxoplasmosis.9,11,12,35 In CT head,

Fig. 3. Histopathology (A) H&E staining of brain biopsy in 20 X power demonstrates infiltrating lymphocytes in characteristic perivascular dis-
tribution “perivascular cuffing” perivascular cuffing (red arrowhead) and necrosis (blue arrowhead). (B) H & E staining of brain biopsy in 40X power
demonstrates prominient nucleloi compatible with immunoblastic morphology (blue circle). (C) CD20 immunostaining of brain biopsy in 10X
demonstrates predominant B lymphocytes in perivascular distribution (arrowhead). (D) CD3 immunostaining of brain biopsy in 10X demonstrates
fewer T lymphocytes in perivascular cuff (blue circle). (E) Immunostaining of brain biopsy with Ki-67 in 10X demonstrates a high proliferation index
in lymphocytes cells (arrowhead).
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PCNL appears as a hyperdense lesion, sometimes
isodense, associated with edema and mass effect.42

Toxoplasma encephalitis is the most common
opportunistic infection in HIV patients in devel-
oped countries and the most common cause of focal
brain lesions and death.13e16,20 It occurs by inges-
tion of contaminated water, food from oocysts
excreted by cats, or improperly cooked infected
meat,21-23 and the nosocomial condition occurs
through blood transfusion, organ transplants, and
laboratory accidents.25-27 CNS toxoplasmosis usu-
ally occurs when the CD4 cell count is < 200 cells/
microliter, and the risk is most significant when
CD4 count is less 50 cells/microliter.28-30 In our
case, the patient's CD4 count was six cells/micro-
liter rendering her at the greatest risk for CNS
toxoplasmosis. The hallmark CT finding seen in the
majority of CNS toxoplasmosis is a hypodense
lesion with ring enhancement and peri-lesional
edema, however, 20% of lesions donot enhance
with contrast, mimicking PCNSL.17,20

As per the American Academy of Neurology
(AAN), a HIV-positive patient who presented with a
focal brain lesion should be initially treated empir-
ically for toxoplasmosis and should undergo a brain
biopsy if there is no clinical or radiological
improvement in 2 weeks.32 One study emphasizes
the importance of initial treatment with medication
specific to the infections that are endemic to the
population especially in developing countries, as
noninfectious etiologies are uncommon.31 Because
of overlapping clinical and radiological features of
PCNL and CNS toxoplasmosis, histopathological
confirmation of the diagnosis is pivotal.4 However,
histopathological examination requires an invasive
neurosurgical procedure associated with significant
morbidity, patients are often reluctant to perform
biopsy resulting in unnecessary delay in diagnosis
and treatment.4 The common histopathological
finding in PCNSL is demyelination and infiltrating
lymphocytes in characteristic perivascular distribu-
tion which also called as perivascular cuffing.18,19,48

Treatment of PCNSL includes various combina-
tions of chemotherapy regimens alone or along with
radiotherapy.36 Unlike other intracranial tumors,
surgical resection has a limited role in PCNSL, given
the diffuse and infiltrative nature of the lesion.43

Various retrospective studies have shown the worse
outcome of cytoreductive methods without any clear
survival benefit.37,44,45 The cornerstone of treatment
is a combination of antiretroviral therapy (ART) and
a chemotherapeutic regimen containing high-dose
methotrexate.38,39 The other option is ARTin com-
bination with whole-brain radiotherapy.44 However,
in one randomized phase III study on 320 patients

with recently diagnosed PCNSL, who were followed
up for a median of 81.2 months, it was found that
whole-brain therapy did not significantly increase
survival compared to methotrexate-based chemo-
therapy.46 Antiviral agents like Zidovudine or
Ganciclovir directed against EBV may help improve
survival, but this needs further study.47 In our case,
once the PCNSL was confirmed through parietal
lesion biopsy, patient was started on methotrexate
based chemotherapeutic regimen.
HIV-related PCNSL has a very poor prognosis,

with a median survival of 2e4 months without
treatment.10,24 The 5-year survival is 30% after
chemotherapeutic treatment,36 with a median sur-
vival of approximately 1.5 years.10 Consideration of
infection prophylaxis and antiretroviral therapy also
plays an important role for a better prognosis.40 The
poor determinants of prognosis are age >60 years,
WHO performance status worse than grade 2,
tumor number, cerebrospinal fluid dissemination,
high LDH level, low CD4 count, and presence of B
symptoms.36,38,41 Good response to treatment is
usually seen in a patient with higher CD4 counts;
however, there is no similar correlation with HIV
viral load.31 Patients with low Ki-67 expression
(<49%) are found to have remarkably worse pro-
gression-free (PFS) and overall (OS) survival, inde-
pendent of other clinical risk factors.49,50 In our case
younger age of the patient, single focal lesion, low
LDH level, absence of B symptoms and high K:67
proliferation (>90%) index were indicative of good
prognosis though her low CD4 count was not in
favor of it.

4. Conclusion

PCNL is an extremely fatal condition with poor
prognosis if left untreated. Its timely differentiation
from other common causes of intracranial lesions
and definitive diagnosis is empirical as its appro-
priate treatment can improve long-term survival.
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