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a b s t r a c t 

Primary central nervous system (CNS) lymphoma is a very rare aggressive non-Hodgkin dis- 

ease that originates in CNS (brain, leptomeninges, spinal cord, or eyes). It seems to have 

increased over the last two decades in both immunocompromised and immunocompetent 

patients. Primary large B-cell lymphoma involving the cerebellopontine angle (CPA) is ex- 

tremely rare: only 15 cases of large B-cell lymphoma of the CPA have been reported world- 

wide; based on our knowledge, no cases studied with MR Spectroscopy. Primary large B-cell 

lymphoma of the CPA must be differentiated from other cerebellopontine angle diseases, 

such as acoustic neuroma and meningioma. An early and accurate diagnosis of this neo- 

plasm is necessary for the best management because it is a radiosensitive and chemosen- 

sitive tumor. 

Herein, we report a rare case of B-cell lymphoma involving the left CPA in a 65-year-old 

man who presented with 3 months of hearing loss on the left, illustrated by MR and TC 

imaging, highlighting how the MR Spectroscopy, thanks to their greater specificity, is de- 

cisive in achieving the correct diagnosis of primary lymphoma and differentiating it from 

acoustic schwannoma or meningioma. Therefore, in the suspicion of a malignant hetero- 

plastic lesion of the CPA, we suggest including Spectroscopy in the MR study protocol. 
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Introduction 

Central nervous system (CNS) lymphoma is a rare and aggres-
sive tumor that may affect the brain, meninges, spinal cord,
and eyes [1] . It is classified into primary CNS lymphoma and
secondary CNS lymphoma [ 1 –3 ,13 ]. Secondary CNS lymphoma
may be CNS localization of systemic lymphoma or an isolated
recurrence [3] . It is often not detectable on Imaging Diagnos-
tic tools and cerebrospinal fluid cytology allows for diagnoses
this disease more readily [3] . Primary CNS lymphoma is a very
rare aggressive non-Hodgkin disease that originates in CNS
(brain, leptomeninges, spinal cord, or eyes), it seems to have
increased over the last two decades in both immunocompro-
mised and immunocompetent patients [ 2–8 ]. An early and ac-
curate diagnosis of this neoplasm is necessary for the best
management because it is a radiosensitive and chemosensi-
tive tumor [2] . Primary CNS lymphoma is often localized in the
corpus callosum, basal ganglia, thalami, and paraventricular
region, while its localization in cerebellopontine angle is rare
and only 15 cases have been described thus far [ 4 ,5 ,8 ], based on
our knowledge, no cases studied with MR Spectroscopy. Cere-
bellopontine angle lymphoma must be differentiated from
acoustic neurinomas [9] , meningiomas, and epidermoid tu-
mors: all these other diseases are more common than cerebel-
lopontine angle lymphoma [ 4 ,8 ]. All these tumors can cause
hearing loss, a condition that is considered an otologic emer-
gency requiring an immediate assessment and therapy when
it appears suddenly [6] . Magnetic resonance imaging (MRI) is
the gold standard imaging diagnostic tool to evaluate cere-
bellopontine angle masses and it is considered the method
of choice to diagnose and follow-up primary CNS lymphoma
[ 2 ,4 ,8 ,10 ,11 ]. Radiological features of this tumor are not specific
in conventional MRI and advanced imaging techniques, such
as diffusion-weighted imaging (DWI), diffusion tensor imag-
ing (DTI), magnetic resonance perfusion (MRP), and MR spec-
troscopy (MRS) have revealed themselves as useful to differen-
tiate primary CNS lymphomas from other neoplasms [ 2 ,3 ,7 ]. In
our case, MR Spectroscopy played an important role to diag-
nose a primary lymphoma of CPA and differentiate it from an
acoustic schwannoma or meningioma. 
Fig. 1 – MRI detected a lesion in the left cerebellopontine angle, m
intermediate signal intensity on T2-weighted images (B) and on
intensity on FLAIR (D). No significant mass effect was detected. 
Case presentation 

We present the case of a 65-year-old man who came to our
Hospital after about 3 months of hearing loss on the left. The
ENT consultation recommends, in agreement with the neurol-
ogist, suspecting a pathology involving the vestibulocochlear
nerve, an MRI examination of the brain with a particular study
of the pontocerebellar angle, before and after contrast me-
dia. The patient was not immunocompromised nor affected
by current or previous oncological pathologies. 

We performed a brain MRI scan completed with medium
postcontrast sequence (Gadobenate dimeglumine, 1.0 mol/L)
on a 1.5 Tesla MRI scanner. Obtained Spin Echo (SE) T1-
weighted sequence, Turbo Spin Echo (TSE) T2-weighted se-
quence, FLAIR (Fluid-Attenuated Inversion Recovery) se-
quence, DWI sequence, Fast Field Echo (FFE) T2-weighted se-
quence, isotropic FFE T1-weighted sequence after contrast
medium administration and a single-voxel MR spectroscopy
using Two-dimensional pointed resolved spectroscopy (2D
PRESS) sequence. MRI scan showed the presence of a focal le-
sion, maximum diameter = 15 mm localized in the left cere-
bellopontine angle extending into the cisternal portion of the
left trigeminal nerve, showing an apparent solution of conti-
nuity, especially in DWI ( Fig. 2 A), with the ipsilateral vestibu-
locochlear nerve (VIII). The lesion was weakly hypointense
on T1-weighted images ( Fig. 1 A), it showed intermediate sig-
nal intensity on TSE T2 ( Fig. 1 B), FFE T2 ( Fig. 1 C) and FLAIR
( Fig. 1 D). 

No mass effect or perilesional edema was observed. The
lesion showed restricted diffusion with hyperintensity on
Diffusion-Weighted Images ( Fig. 2 A) and low ADC values
(0.62 × 10 −3 mm 

2 /s) on ADC maps ( Fig. 2 B). MRS ( Fig. 3 ) showed
a high choline peak, slightly high N-acetylaspartate (NAA)
peak, and low levels of creatine and lactate. NAA/Cr = 1.57,
Cho/Cr = 7.09, NAA/Cho = 0.22, Cho/NAA = 4.50. After IV con-
trast agent injection, the lesion showed intense and homo-
geneous enhancement ( Figs. 4 A and B). Spectroscopy features
and intense and homogeneous enhancement suggested the
diagnosis of lymphoma rather than the diagnosis of acous-
tic schwannoma or meningioma. After MRI scan the patient
oderate hypointense on T1-weighted images (A), 
 FFE T2-weighted image (C), intermediate/high signal 
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Fig. 2 – The lesion showed restricted diffusion with hyperintensity on diffusion-weighted images (A) and low ADC values 
(0.62 × 10 −3 mm 

2 /s) on ADC maps (B). 

Fig. 3 – MR Spectroscopy demonstrated high choline peak, slightly high NAA peak and low values of creatine and lactate: 
these features suggested the diagnosis of lymphoma rather the diagnosis of acoustic schwannoma or meningioma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

underwent a whole-body computer tomography (CT) scan and
a lumbar puncture. Cerebrospinal fluid analysis was negative,
and CT revealed no other organs with tumors, except for the
presence of the known brain lesion, localized to the left PCA,
and the presence of multiple enlarged latero-cervical and ax-
illary lymph nodes. Therefore, a biopsy of a latero-cervical
lymph node (level 3) was performed. 

The biopsy revealed the presence of diffuse proliferation
of large lymphoid cells. Scattered mitoses with small reactive
lymphocytes are seen ( Fig. 5 A): the picture appeared indica-
tive of metastatic lesions of diffuse large B-cell lymphoma (ag-
gressive). In the immunohistochemical study (CD 20 + ) cyto-
plasmic positivity confirmed the diagnosis of large B-cell lym-
phoma ( Fig. 5 B). 

The patient was therefore referred to the hematologist who
administers a therapy consisting of rituximab, methotrexate,
cytarabine, and dexamethasone. 

After 3 months from the beginning of the therapy, to
the reduction of the symptoms, a CT examination of the
brain was performed. Follow-up CT scan showed a significant
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Fig. 4 – FFE T1-weighted sequences after contrast medium administration in the axial plane (A) and coronal plane (B): the 
lesion was homogenously contrast-enhanced. 

Fig. 5 – Histopathology. Hematoxylin-eosin stain (A) x 100 magnification, shows diffuse proliferation of large lymphoid cells. 
Scattered mitoses with small reactive lymphocytes are seen. Immunohistochemistry (B) x 100 magnification, CD 20 + . 
Cytoplasmic positivity confirms the diagnosis of diffuse large B-cell lymphoma (aggressive). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

decrease in the brain lesion, demonstrating the therapeutic
efficacy ( Fig. 6 ). The patient progressed to undergoing autol-
ogous hematopoietic stem cell transplant with noted febrile
neutropenic episodes. The patient remains alive 20 months
after diagnosis. 

Discussion 

Cerebellopontine angle tumors are a varied group of neo-
plasms: the most common CPA tumor is acoustic neuroma,
also called vestibular schwannoma. The second most com-
mon CPA neoplasm is meningioma [ 7 ,12 ]. Primary CNS lym-
phoma is a rare tumor and primary cerebellopontine angle
lymphoma is much rarer, only 15 cases of large B-cell lym-
phoma at the CPA have been reported worldwide [ 4 ,6 ,8 ], and
no cases studied with MR Spectroscopy. The lesion we ob-
served presented restricted diffusion on DWI. Acoustic neu-
roma is generally isointense on DWI, so it does not show re-
stricted diffusion [12] . Meningiomas do not generally show
restricted diffusion on DWI, except grade II-III meningiomas
[3] . CNS lymphoma shows restricted diffusion in DWI and low
apparent diffusion coefficient (ADC) values because this neo-
plasm is highly cellular, but restricted diffusion may also be
observed in acute ischemic stroke, central necrosis of brain
abscesses, solid portion of high-grade gliomas, some metas-
tases and grade II-III meningiomas [ 2 ,3 ,7 ,10 ]. In the few cases
of diffuse large B-cell lymphoma of the CNS studied with
MR Spectroscopy (not specifically of the PCA) MRS revealed a
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Fig. 6 – CT scan after chemotherapy: before contrast, agent administration (A) showed a significant dimensional reduction of 
the lesion in the left cerebellopontine angle. In a CT scan after contrast agent administration (B) the lesion maintains the 
characteristic postcontrast enhancement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

decrease in N-acetyl aspartate (NAA) peaks, as well as an in-
version of the choline/creatinine and choline/NAA ratios and
the presence of Choline peaks, indicating cell proliferation. 

In our case, MR Spectroscopy revealed itself very useful
to suggest the possible diagnosis of lymphoma: spectra of
the lesion were marked by a high choline peak, slightly high
NAA peak, and low values of creatine and lactate. The ra-
tios between the various metabolites were: NAA/Cr = 1.57,
Cho/Cr = 7.09, NAA/Cho = 0.22, Cho/NAA = 4.50. These
MRS findings were quite similar to primary CNS lym-
phoma magnetic resonance spectroscopy (MRS) features,
which are a significant rise of choline, NAA, and crea-
tine decrease, high Choline/Creatine (Cho/Cr) and Choline/N-
acetylaspartate (Cho/NAA) ratios and lipidic peak [ 2 ,3 ,5 ,7 ].
MRS helps to differentiate primary CNS lymphoma from
other lesions, such as acoustic neuroma and meningioma:
in fact, acoustic neuroma shows myo-inositol peak and high
choline peak; myo-inositol peak is maybe related to mi-
croglial activation and astrogliosis, a feature that is ob-
served in this lesion [ 2 ,3 ,11 ]. On MRS meningioma spectra
are marked by an alanine peak, high choline peak, glutamate
(Glu) peak, and low NAA peak; its higher alanine/creatine
ratios are useful to differentiate it from other intracranial
neoplasms [ 3 ,11 ]. MRS findings may not be useful to distin-
guish primary CNS lymphoma from glioblastoma and metas-
tases, but some authors reported higher Glu/Cr, Cho/Cr, and
glutamate/glutamate + glutamine (Glu/Glu + Gln) ratios in pri-
mary CNS lymphoma than in glioblastoma [ 2 ,5 ]. MRS re-
searches to assess differences between primary CNS lym-
phoma and metastases are not available [5] . Besides stud-
ies have not found relevant differences between primary CNS
lymphoma and secondary CNS lymphoma in MRI features [1] .

This rare case presented, showed metabolite values very
similar to those found in the primary CNS lymphoma MRS
study [ 7 ], except for the absence of high lipid and lactate
values. In our case, the absence of the lipid peak can be jus-
tified by the absence of significant phenomena of damage to
the brain tissue, as occurs during brain tumor growth and the
absence of Lactate (Lac) production are most likely due to the
absence of necrotic phenomena contextual to the lesion. 

Another peculiarity of our case is the absence of extensive
perilesional vasogenic edema, contrary to the case presented
by Seevaratnam et al. [14] . Therefore, the presence of perile-
sional edema does not represent a pathognomonic aspect of
primary PCA lymphoma. 

Conclusions 

MRS is useful to differentiate primary CNS lymphoma from
glioblastoma and other cerebellopontine angle lesions, such
as acoustic neuroma and meningioma. In the case we pre-
sented, MRS proved to be decisive in orienting the diagno-
sis for lymphoma of the CPA, indeed MRS showed many of
the metabolic characteristics of the primary large B-cell lym-
phoma of the CNS. Therefore, in the suspicion of a malignant
heteroplastic lesion of the cerebellopontine angle, we suggest
including MR Spectroscopy in the study protocol to increase
the specificity of the examination. 

Patient consent 

Written informed consent was obtained from the patient. 
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