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Abstract
Primary central nervous system lymphoma (PCNSL) is 
a rare disease in pediatric age group. A thirteen-year-
old male child presented with complaints of headache 
for six months, vomiting and diplopia for three days. 
Magnetic resonance imaging of the brain showed 
a single lesion of 1.7 cm × 1.6 cm × 1.6 cm in the 
mid brain and tectum. He underwent a gross total 
resection of the tumor. The histopathological evaluation 
revealed B cell high grade non Hodgkin lymphoma. The 
patient was treated with High dose methotrexate and 
cranio spinal radiation. The patient was alive without 
disease 12 mo after completion of treatment. This case 
highlights importance of keeping PCNSL as differential 
in brain stem lesions of pediatric patients also. Radiation 
and chemotherapy remains the most important treat
ment for such patients.
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Core tip: Primary central nervous system lymphoma 
(PCNSL) in pediatric population is an uncommon dis
ease. In addition location in the brainstem is far less 
common. We are reporting a rare case of PCNSL in the 
brain stem location in a 13-year-old patient. Brain stem 
lesions are not generally considered for lymphoma. 
This case highlights importance of keeping brainstem 
lymphoma as a differential.
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INTRODUCTION
Primary central nervous system lymphoma (PCNSL) 
most commonly occurs in the age group of 50-70 years 
and is rare in pediatric age group[1,2]. Tectum (midbrain) 
is a very rare site of PCNSL. Here were report a case of 
primary midbrain lymphoma in a 13-year-old child.

CASE REPORT
A 13-year-old male child was evaluated with complaints 
of headache for six months, vomiting and diplopia for 
three days. The child was evaluated with a contrast 
enhanced magnetic resonance imaging (MRI) of the 
brain which showed a single lesion 1.7 cm × 1.6 cm 
× 1.6 cm in the mid brain and tectum with intense 
contrast enhancement and hydrocephalus. The lesion 
was mildly hypo-intense in T1 and heterogeneously 
hyper-intense on T2W image with few hypo-intense 
areas. There was edema extending to mid part of pons 
(Figure 1). With a diagnosis of focal midbrain glioma, 
the patient underwent a ventriculo-peritoneal shunt 
and gross total excision of the tumor. Light microscopic 
examination of the lesion showed diffuse infiltration 
by atypical large lymphoid cells (immunopositive for 
leukocyte common antigen) having round nucleus with 
scanty cytoplasm. The cells are immunopositive for 
CD20 and CD79a (B-Cell markers) while negative for 
CD3 (T-Cell marker) and MPO (Myeloid marker). The 
histopathological evaluation revealed B cell high grade 
non Hodgkin lymphoma (Figure 2). 

Postoperative MRI revealed no residual mass. 
MRI screening of the spine did not reveal any drop 
metastasis or lesion. Cerebro spinal fluid (CSF) cytology 
was done and showed lymphoma deposits. The bone 
marrow biopsy showed normal hematopoesis cell. Oph
thalmic evaluation did not reveal any vitreous lesions 
and serology for HIV 1 and 2 was negative. Whole 
body positron emission tomography (PET-CT) showed 
no abnormal fluro-deoxy glucose avid areas except 
inflammatory lymph node in mesentery. 

Patient was planned for adjuvant chemotherapy with 
high dose methotrexate. Methotrexate was given at a 
dose of 3.5 g/m2 with adequate hydration and Leucovorin 
rescue. The patient received 6 cycles of chemotherapy 
with high dose methotrexate and craniospinal irradiation. 
The dose of craniospinal irradiation planned was 36 
Gray in 18 fractions over 3.5 wk followed by boost to 
the whole cranium for 9 Gray in 5 fractions over 1 wk. 
The patient is surviving without disease 1 year after 

treatment.

DISCUSSION
PCNSL is a very rare tumor in children. Pediatric cases 
account for about 1.5% of cases of primary CNS 
lymphoma reported to the brain tumor registry of Japan 
(1969-1990)[2]. Patients with human immune deficiency 
virus infection are at a higher risk for development of 
primary CNS lymphoma[3]. 

Pediatric PCNSL are different from adult group in 
that they are more frequently occurring in the posterior 
fossa (33.5% vs 9%) and have higher incidence of 
meningeal metastasis[4].

The majority of the patients of PCNSL have histology 
of diffuse large B-cell lymphoma (DLBCL). About 10% 
of the patients may have other histologies like Burkitts 
Lymphoma, indolent B-cell lymphomas and T cell 
lymphoma[1]. EBV may be seen associated with DLBCL 
of the CNS and may be more commonly associated 
in non-immune compromised patients[5]. Contrast 
enhanced MRI of the brain, spine screening MRI, CSF 
cytology, ophthalmic evaluation whole body CT/PET 
CT, viral markers are the important investigations in 
management of PCNSL.

It has been reported that adult PCNSL occurs in 
supra tentorial location in majority of patients with 
posterior fossa as a location of tumor only in 7% of the 
cases[6]. Only 3% cases have been reported to have 
a brainstem involvement and majority of such lesions 
are of T-cell lineage. Contrast enhanced MRI is the 
preferred imaging modality in these cases of PCNSL. 
Approximately 90% of these cases present with contrast 
enhancing lesions[6]. Ring like enhancement is rarely 
observed in immune competent patients, but commonly 
found in immune compromised patients[7]. The lesions 
may be multiple especially in immune compromised 
patients.

PCNSL is a highly radiosensitive and chemo sensitive 
infiltrative tumor. Steroids may be deferred till the 
diagnosis of PCNSL is confirmed. Surgery is helpful in 
confirming the diagnosis. A median survival of 4.6 mo 
has been reported for patients treated with surgical 
excision alone. Whole brain radiotherapy has conferred 
a median survival of 14.5-18 mo and a 5-year survival 
of 35%. However, patients treated with radiation alone 
experience early local failure. This finding paved for 
the combined modality therapy of chemotherapy and 
radiation therapy in sequential manner. Presently, high 
dose methotrexate forms the back bone of therapy 
in PCNSL with low dose whole brain radiation having 
important role in long term disease control[8]. Cytosine 
arabinoside has been added to high dose methotrexate 
to improve survival in this group of patients[9]. In 
another series 5-year event free survival was reported 
to be 70% in patients treated with combination 
chemotherapy of high dose methotrexate and Cytosine 
arabinoside without radiotherapy[10]. A radiation dose 
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of 40-45 Gray to the whole cranium is recommended. 
Cranio spinal irradiation and intra thecal methotrexate 
is useful in patients with spinal drop metastasis or CSF 

dissemination. But this aggressive treatment approach 
is associated with significant toxicity. Neuro cognitive 
effects, hormonal imbalances, growth abnormalities and 
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Figure 1  Axial and sagittal section of contrast enhanced magnetic resonance imaging. It shows a lesion 1.7 cm × 1.6 cm × 1.6 cm in the mid brain and tectum 
with intense contrast enhancement. The lesion was mildly hypo-intense in T1 and heterogeneously hyper-intense on T2W image with few hypo-intense areas. There 
edema was extending to mid part of pons.
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Figure 2  The histopathological evaluation revealed B cell high grade non Hodgkin lymphoma. A, B: Photomicrograph showing infiltration of large atypical 
lymphoid cell with interspersed lymphocytes; C: The tumor cells were immunopositive for LCA; D: CD20; E: While negative for CD3; F: Synaptophysin. 
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secondary malignancies are very important when we 
treat a pediatric case with such aggressive approach[2]. 

In conclusion, lymphoma in mid brain in pediatric 
age group is extremely rare. Chemotherapy forms the 
most important part of therapy for such cases. Low 
dose whole brain radiotherapy may be considered for 
improving long term disease control. 

COMMENTS
Clinical diagnosis
Focal midbrain glioma.

Differential diagnosis
Tectal glioma, primitive neuro ectodermal tumor.

Laboratory diagnosis
B cell lymphoma (DLBCL).

Imaging diagnosis
Focal midbrain glioma.

Pathological diagnosis
DLBCL.

Treatment
Gross total excision, high dose methotrexate based 6 cycles of chemotherapy, 
cranio spinal irradiation.

Peer-review
This is a very rare location of a lymphoma in a teenager. The case presentation 
is interesting.
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