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Abstract
Background and Importance: Primary CNS lymphomas (PCNSL) 
are a rare entity. Even rarer is CNS lymphomas of bilateral 
Cerebellopontine Angle (CPA) mimicking NF-2. The rarest form is 
bilateral cerebellopontine lymphomas extending into Internal auditory 
meatus along with multiple other CNS lesions. Management in this 
regard can only be done after definitive diagnosis. Symptomatic 
lesions leading to surgery hardly find description in literature.

Clinical Presentation: We present a 55 year old male with the 
rarest form PCNSL presenting with multiple cranial nerve deficits 
and involving bilateral CPA. Surgery confirmed the diagnosis in 
otherwise presumed case of NF-2. Management pearls along with 
histological analysis are highlighted.

Conclusion: We assume CNS lymphomas are a great mimicker 
and biopsy proven diagnosis and change the course of management 
with extremely good outcomes.
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into internal auditory meatus. Involvement of bilateral internal 
auditory meatus presenting as Neurofibromatosis type 2 has been 
reported only four times in literature [2,7-9] . Ours is the fifth case 
in this regard. After doing systematic search and review of indexed 
data on PUBMED, CROSSREF and GOOGLE scholar from 1956 till 
date, we could find only 41 cases of CPA lymphomas among which 35 
are primary, 6 secondary. Amongst the primary, one was associated 
with HIV. We present here a case report of the rarest bilateral CPA 
lymphoma mimicking NF-2. A review of the literature revealed 
four case reports of PCNSL presenting with bilateral symmetric 
cerebellopontine angle tumours. 

This case report has been reported in line with the SCARE Criteria.

Clinical Presentation
55-year-old male patient with nil comorbidities came with

history of localised left temporal headache since 3 months which 
progressively became holocranial and throbbing type since 2 months. 
Since 3 months there was progressive hearing loss in the left ear with 
early morning vomiting episodes for 2 months. He also complained of 
drunken gait, swaying to the left side with intermittent dizziness for 
1 month. On examination he was fully conscious, obeying with left 
grade II LMN facial palsy. Left ear demonstrated moderately severe 
hearing loss. CT brain was suggestive of an extra-axial well defined 
hyperdense lesion in the left CPA with extension and dilation of 
IAM. It was broad based towards petrous dura with. Mass effect on 
adjacent cerebellar folia and oedema. Ill-defined hypodensities were 
noted in the cerebellar parenchyma and along roof of 4th ventricle. 
There was partial effacement of 4th ventricle and resultant dilation 
of 3rd and bilateral lateral ventricles suggestive of Koos grade 4. The 
right side tumour was Koos grade 2. In view of raised ICT features 
and obstructive hydrocephalus, right side ventriculo-peritoneal 
shunt was done. MRI was suggestive of T1 hypo, T2 heterogeneously 
hyper lesion (Figure 1) with intense heterogenous contrast uptake 
(Figure 2). Lesion measured 3.8 cm × 3.7 cm × 3.5 cm placed in left 
CPA cistern. It showed central necrosis with perilesional oedema 
extending posteriorly indenting over left middle cerebellar peduncle 
and mass effect on brainstem s/o Koos grade 4. There were T2/FLAIR 
hyperintensities with intense contrast enhancing small lesions noted in 
roof of 4th ventricle, suprasellar cistern extending into 3rd ventricular 
floor (Figure 1 and Figure 3). There was another small lesion in the 
right CPA cistern extending into ipsilateral IAM with no mass effect. 
The 4th and 3rd ventricular lesion were deemed as ependymomas 
whereas the CPA lesions were thought to be schwannomas making 
a presumptive diagnosis of NF-2 spectra. Patient underwent Left 
Retrosigmoid approach, lateral suboccipital craniotomy and excision 
of lesion under cranial nerve monitoring. Intraoperative findings: 
Yellowish grey, soft suckable, solid cystic moderately vascular lesion 
with an ill-defined plane with Pons and superiorly with the Cerebellar 
surface. Intracapsular decompression was done. Part of the capsule 
adjoining the facial nerve was left behind. The IAM was dilated and 
involved, part extending into IAM was also excised. Post-operative 
scans were suggestive a small residue along 7th nerve. His post-
operative course was uneventful with persistent grade II facial palsy. 
Histopathology revealed tumour cells arranged in sheets. There was 
a perivascular distribution of large monomorphic lymphoid cells 

Background and Importance
Diffuse large cell lymphoma of B-cell origin (DLBCL) is the 

most common subtype of Primary CNS lymphoma to involve the 
brain. PCNSL constitutes 0.7%-1% of NHL and less than 1% of 
all intracranial tumours [1]. It can mimic myriad features ranging 
from stroke, mastoiditis, cranial nerve deficits, seizures(8%-10%), 
focal deficits (50%-75%), neuropsychiatric manifestation (25%-
35%), encephalitis, raised ICT (Intracranial Tension)-(1%-3%) etc. 
[2]. Multiple intracranial lesions can be present in 20%-50% of the 
patients [3]. The usual sites of involvement is lobar followed by basal 
ganglia, thalamus, periventricular white matter, corpus callosum, 
cerebellar vermis etc. [4,5]. Cerebellopontine angle involvement 
is rare accounting for less than 0.5% [6]. Bilateral involvement of 
Cerebellopontine Angle (CPA) is even rarer. Most CPA do not extend 
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Figure 1: a,b,c): Denote T1 iso to hypo, T2 heterogeneously hyper, intense heterogenous contrast enhancing lesion in the left CPA cistern, d): FIESTA scan 
denoting right CPA lesion extending into IAM along with multiple peri-ventricular lesions.

Figure 2: A): Photomicrograph illustrating diffuse infiltrate of atypical lymphoid cells (H&E, x10); B): Photomicrograph illustrating intermediate to large lymphoid 
cells with vesicular chromatin, prominent nucleoli and scant cytoplasm (H&E, x40); C) Photomicrograph illustrating neoplastic lymphoid cells showing CD 
20 positivity (IHC, x40); D): Photomicrograph illustrating neoplastic lymphoid cells showing CD 10 positivity (IHC, x40); E): Photomicrograph illustrating 
neoplastic lymphoid cells showing BCL2 positivity (IHC, x40), F) Photomicrograph illustrating neoplastic lymphoid cells showing CD 3 negativity (IHC, x40), G) 
Photomicrograph illustrating neoplastic lymphoid cells showing c myc negativity (IHC, x40); H): Photomicrograph illustrating neoplastic lymphoid cells showing 
Ki 67 index of 80%-90% (IHC, x40).

predominantly centroblastic type having 1-3 prominent nucleoli. 
Small mature lymphocytes were also see. Immunohistochemistry 
revealed tumour cells positive for CD20, CD10, BCL2 (Figure 2) and 
negative for CD3, cMyc, Tdt (Figure 2). Ki 67 index was 70%-80%. 
After this report patient underwent metastasis workup which did not 

reveal any primary lesion. No lymph node enlargement was noted 
in the body. HIV test was negative. Currently patient is receiving 
combination radio chemotherapy. Follow up of 6 weeks showed 
complete resolution of facial weakness. 
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Figure 3: a): denotes left CPA lesion extending into IAM;  b,c,d): denote lesions in quadrigeminal cistern, 3rd ventricle, suprasellar cistern respectively.

Discussion
Primary Non-Hodgkin’s Lymphoma (NHL) of the Central 

Nervous System (CNS) of Diffuse Large Cell B-Cell Lymphoma 
(DLBCL) is malignant and is the most common lymphoma (>90%)  
affecting the CNS [10-13]. Other lesser variants include mantle cell 
lymphoma. Burkitt’s lymphoma, marginal variant, T-cell lymphoma, 
intermediate DLBCL type, Hodgkin’s disease, Lymphoplasmacytic 
Lymphoma (LPL)  accounting for remaining less than 10% cases 
[12,13]. These tumours are highly radio-chemo sensitive due to their 
high mitotic index (Ki-67) ranging from 10% to 90% [10]. PCNSL 
usually have a mitotic index (Ki-67) in very high range from 
50%-90% [10].

CPA tumours usually constitute following tumours likewise 
Vestibular schwannoma (85%-90%), Meningioma (2%-7%) [14,15], 
cholesteatomas, 7th and 5th nerve schwannoma, epidermoids, 
arachnoid cysts together constitute the rest 5% [14]. Other rare 
tumours include haemangiomas, hemangioblastomas, gliomas, 
lipomas, chondrosarcomas, teratomas, metastasis, abscess 
mimicking tumour etc [14]. Primary CPA lymphomas are the rarest 
(≤ 0.5%) with only few countable case reports described in literature 
[1]. They are usually supratentorial and occur singly [3]. 
Infratentorial lesion tend to occur mainly in cerebellum and in 
periventricular areas. Multiple lesions , infratentorial location is 
quite rare and CPA location is even rarer [3]. Among these bilateral 
occurrence mimicking NF-2 have been reported only four times. 
Secondary CNS lymphomas are reported even lesser accounting 
only 1/10th of PCNSL and usually involve multiple cranial nerves. 
They account for approximately 5%-15% of systemic lymphomatous 
malignancies [16,17].  Lymphomas in general are associated with 
immune deficiency syndromes in most cases. The mean age at 
diagnosis for immunosuppressed is approximately 30 years whereas 
for immunocompetent is just above 55 years [10, 18, 16]. Most case 
reports report female patients above 45 years, whereas multi-centre 
studies have revealed male predilection [16]. 

Presumptive diagnosis is usually done by clinical presentation which is 
mainly a picture of inflammatory process reduced by steroids, 
whereas; confirmatory diagnosis is done either by biopsy, autopsy of 
resectional surgery. The latter is beneficial only in cases of progressive 
deficits(debulking), large lesion or if the presentation is like any other 
CPA lesion. MRI with T1,T2/FLAIR are suggestive whereas T1 with 
gadolinium along with hyper density on CT is confirmatory. The usual 
picture involves T1 and T2/FLAIR iso to hypo with homogenous 
intense contrast enhancement and homogenous hyper density on CT. 
Such picture is also present in meningiomas albeit dural tail which 
may assist in diagnosis. MR spectroscopy is additive in this regard. 
Any deviation from the above, can obscure the diagnosis more in 
favour of schwannoma. Our case showed T2/FLAIR heterogeneity 
with heterogenous contrast uptake extending and invading IAM 
(internal acoustic meatus), which led to a diagnosis of CPA 
schwannoma. Furthermore IAM erosion or involvement in very rare 
in lymphomas seen mainly in neurolymphomatosis which itself is 
extremely rare (≤ 0.2%).The only feature favouring lymphoma was 
multiple periventricular small lesions which were unusual for NF-2. 
Nonetheless the Wishart-Phenotypic variant may present with 
periventricular ependymomas and gliomas. Jaiswal et al (Table 1) had 
reported a similar case with multiple intracranial lesions along with 
bilateral CPA lymphomas in which the right CPA mass was excised as 
preoperative diagnosis was schwannoma [7]. Intraoperatively there 
was no adhesion with the nerves and IAM was not involved. Frozen 
section revealed lymphoma after which only partial decompression 
was done followed by Radio-chemotherapy. Garth et al (Table 1) in 
1993 were the first to report bilateral CPA lymphoma with a non-
conclusive pre-surgical diagnosis [9]. Patient underwent left side 
craniotomy in view of compressive symptoms and signs of 
cerebellopontine angle. In their case no IAM involvement or dilation 
was noted intraoperatively. Larner et al (Table 1) reported a case with 
large bilateral CPA masses [8]. Based on CSF cytology and patients 
response to steroids, a presumptive diagnosis of inflammatory vs 
metastatic pathology was kept. 
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The treatment after diagnosis is induction chemotherapy that 
aims for a complete radiographic response (CR), followed by 
consolidative therapy [19]. The median survival was approximately 
12 to 18 months after best treatment during pre-chemotherapy era 
[20,17]. Current data suggests an improved median disease free 
survival of approximately 40 months after combined modality 
treatment with focused high dose chemotherapy (HD-MTX), 
Cranial RT, high dose cytarabine, temozolomide, cytarabine, 
etoposide, vincristine, carmustine, ifosfamide, thiotepa, and 
cyclophosphamide [10,19]. Consolidation includes high-dose 
radiation (45 Gy), low dose radiation (23.4 Gy), 
chemotherapy with carmustine, thiotepa, cyclophosphamide, 
busulfan, cytarabine, and etoposide. The maximum Overall 
Survival (OS) achieved with above regimen at 3 years was 87% with 
CR [19]. The role of surgery is to provide diagnosis in absence of 
confirmatory CSF cytology; so also decompression in impending 
herniation. 

Conclusion
Bilateral CPA PCNSL in immunocompetent males is very rare to 

find. Treatment protocols for such lesions are standardized and 
chemotherapy remains corner stone in management. Nonetheless, 
overall prognosis which was poor in spite of best treatment has 
significantly improved with combination modality treatment in 
present era.
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Table 1. Reprents camparison between prior 4 studies and the present study.

After 2 months of steroids patient again developed  increased 
symptoms which prompted biopsy of one of the tumours revealing 
lymphomatous pathology. Patient had a rapid deteriorating course 
with death ensuing with 3 months of 1st symptoms. In 2007, Lenarz 
et al (Table 1) reported a similar case that was previously treated for 
colon carcinoma [2]. 

In this regard, the presumptive diagnosis was kept as metastasis. But 
CSF cytology revealed lymphoma. Hence chemotherapy was initiated. 
Patient’s scan revealed bilateral involvement of IAM. Present case 
illustrates a PCNSL with multiple infratentorial and supratentorial 
lesions in an immunocompetent male with bilateral CPA lesions 
involving IAM. 
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