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Introduction

Primary central nervous system lymphoma (PCNSL) is a very 
rarely diagnosed (<1% cases) non-Hodgkin lymphoma (NHL) 
in children. The most frequently diagnosed PCNSL (90% of 
cases) is diffuse large B-cell lymphoma (DLBCL) with cere-
bral hemisphere localization (38% of cases) [1−4]. Signs of 
increased intracranial pressure and behavioral changes are 
the most common clinical symptoms [5]. Polychemotherapy 
with high-dose methotrexate is the treatment of choice. The 
prognosis is unsatisfactory, with 5-year survival of c.33% 
[5, 6]. In about 70% of patients with PCSNL, primary im-
munodeficiencies have been described [5]. One of these is 
ataxia–telangiectasia syndrome (ATS), which is a rare genetic 
form of ataxia resulting from mutation in a gene located on 
chromosome 11q22-23. The syndrome is a factor predis-
posing to the development of neoplasms, especially those 
derived from the lymphatic system (25% lifetime risk) [5].

Case report

We present the case of a 2.5-year-old girl diagnosed with 
PCNSL. Additionally, during the diagnostic procedure ATS 
was diagnosed. The girl’s medical history showed frequent 
upper respiratory tract infections, but neither she nor her 
family had a history of prior immunodeficiencies or cancer. 
For eight months, increasing neurological symptoms had 
been observed: dragging of the right leg while walking, 
right lip corner asymmetry, and speech regression. Tumor 
of the left cerebral hemisphere was diagnosed (Figu- 
res 1A, B). After the tumor’s partial resection, diffuse large 
B-cell lymphoma (DLBCL) was diagnosed (LCA+, CD3–, 

CD20–, PAX5+, MUM-1+, CD30–/+, BCL6+/–, c-MYC– (in 
single cells), CD10–, Tdt–, CD34–, CD99–/+, Ki-67 — 60%) 
(assessment made by two histopathologists). After surgery, 
the patient’s condition was moderately severe: lying position, 
swallowing difficulties, right nerve VII paralysis, and right 
hemiplegia. The child presented hormonal abnormalities 
(diabetes insipidus, hypothyroidism) and immunoglobulin G 
(IgG) deficiency (320 mg/dL). Follow-up magnetic reso-
nance imaging (MRI) revealed a residual tumor. No other 
disease location was revealed. The girl was qualified for 
treatment according to Protocol Inter B NHL 2010, group 
C3. COP prophase was started (100% doses) [prednisone 
per os (p.o.), vincristine (i.v.), cyclophosphamide i.v., meth-
otrexate intrathecal (i.t.), hydrocortisonum i.t., cytarabine 
i.t.]. After this course, the patient’s condition worsened. 
Head computed tomography revealed a large hydrocele over 
the left cerebral hemisphere (Figures 1C, D). A ventriculo-
peritoneal shunt valve system was implanted. Due to the 
challenging clinical condition of the child, the scheduled 
course of chemotherapy was abandoned, and was replaced 
with waiting R-COP (100% doses) (rituximab i.v. +COP). De-
terioration of the clinical condition was observed: periodic 
respiratory disorders, cardiac arrhythmias, and a perma-
nent tendency to hypernatremia. She was discharged from 
our department upon her parents’ request in a moderate 
condition, with the purpose of continued treatment abroad. 
After 11 days, she was admitted to the Charité University 
Hospital in Berlin, Germany.

The diagnostics was extended to include genetic test-
ing. Ataxia–telangiectasia syndrome was diagnosed based 
on the presence of two pathogenic mutations in ATM gene 
located on chromosome 11 q22;23 (double heterozygote). 
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Testing of the parents revealed that they were carriers of 
single mutant ATM alleles.

Chemotherapy according to Protocol NHL-BFM was ap-
plied (50% doses) (dexamethasone, methotrexate, vincris-
tine, ifosfamide, cytarabine, etoposide). Additionally ritux-
imab (100% dose) was given. Treatment was complicated 
by a systemic infection (Pseudomonas aeruginosa). This 
girl died 105 days after diagnosis as a result of cardiovas-
cular insufficiency.

Discussion

PCNSL is a very rare diagnosis. A retrospective analysis 
of the years 1978–2008 conducted by The International 
Primary CSN Lymphoma Collaborative Group (IPCG) re-
vealed only 29 pediatric cases of PCNSL [1]. Attarbaschi 
et al. [3], in their analysis of 1991–2019, found 75 cases 
of PCNSL among children and adolescents. In another 
study conducted by Kai et al. [2] over 20 years, only 1.5% 
of PCNSL cases involved children.

Patients with PCNSL often show primary immunode-
ficiency syndromes. In the study by Attarbaschi et al. [3], 
14/75 (19%) patients with PCNSL had concurrent immu-
nity disorders.

In an extensive analysis of 213 cases of non-Hodgkin 
lymphomas (including PCNSL) in a population of children 
and adolescents, 124 patients revealed an increased 
risk of co-existing DNA repair defects and primary immu-
nodeficiency. The largest group (32/124 patients, 26%) 
comprised subjects with ATS [6].

An analysis conducted by Kim et al. [7] concern-
ing expression of ATM protein mutation in patients with 
PCNSL-DLBCL (42 patients) and non-CNS-DLBCL (33 pa-
tients) showed statistically significantly more frequent  
(p <0.001) mutation in ATM gene in patients with PCNSL- 
-DLBCL (21/42 patients, 50%) compared to patients with 
non-CNS-DLBCL (0/33 patients). The authors concluded 

from the study that ATM protein mutation predisposes es-
pecially to the development of proliferative diseases of the 
lymphatic system in the central nervous system [8].

That is why a thorough analysis of molecular defects 
and related immunity disorders may give hope for a better 
and more effective therapy in the context of an increased 
risk of cancer [9].

The presented case confirms the necessity of diagnos-
tics in children with PCNSL for congenital immunodeficien-
cy, as well as follow-up of patients with immunity deficits in 
order to detect cancer early enough in this group. Because 
of the lack of satisfactory treatment for such rare cases, 
its publication is very important.
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Figures 1. Head magnetic resonance imaging (MRI) before neurosurgical resection of primary central nervous system lymphoma: A. Axial  
T2-weighted MRI; B. Coronal T2-weighted MRI. Deep structures of left cerebral hemisphere show a polycyclic, non-uniform tumor  
of 40×45×68 mm (TR×AP×CC). Additional mass effect in form of shifting of central brain structures to right. In left hemisphere, in left 
cerebral peduncle, in pons, in medial section of upper cerebellar peduncle on  right, and round left wall of 4th ventricle, an area of white 
matter edema is present. C, D. Head computed tomography performed on day 5 of treatment according to Protocol Inter NHL 2010 — large 
hydrocele is seen over left cerebral hemisphere, with increased mass effect and shifting of medial structures to right
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