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A B S T R A C T   

Introduction and importance: Primary central nervous system lymphoma (PCNSL) is a rare cranial malignant 
haematological tumour. PCNSL in the cerebellar region is less common than PCNSL in other encephalic regions. 
A diagnosis of cerebellar PCNSL is relatively difficult to make due to its diverse imaging manifestations. The aim 
of this case series report is to determine whether surgery could be used to confirm the diagnosis of cerebellar 
PCNSL and the effect of surgical treatment. 
Methods: We report 3 cases of cerebellar PCNSL that underwent neuronavigation microsurgery under general 
anaesthesia. The operation was performed by author 3 and author 5. One patient underwent left lateral ven-
tricular drainage on the fourth and tenth days after the operation due to postoperative obstructive hydroceph-
alus. All patients received chemotherapy or radiotherapy after histological confirmation. 
Outcomes: All patients' tumours were completely removed. One patient developed obstructive hydrocephalus 
twice during the perioperative period after the operation, was given drainage, and then recovered from the 
hospital. The other two patients recovered and were discharged smoothly without complications. One patient 
died 9 months after the operation, and the other two patients survived. The prognosis of 3 patients was related to 
tumour size and timely follow-up chemo-radiation therapy. 
Conclusion: The histology of all patients showed diffuse large B-cell lymphoma (GCB phenotype). Suspicious 
cerebellar PCNSL patients should undergo surgery to confirm the diagnosis, followed by radiotherapy and 
chemotherapy.   

1. Introduction 

Primary central nervous system lymphoma (PCNSL) is a rare and 
aggressive malignant primary central nervous system disease that con-
stitutes approximately 3 % of non-Hodgkin lymphoma (NHL) and 2.4–3 
% of all brain tumours [1,2]. Histologically, most PCNSL cases are 
diffuse large B-cell lymphoma; thus, this tumour is extremely aggressive 
and carries a poor prognosis. PCNSL can invade the parenchyma but 
remains confined within the central nervous system. Brain hemispheres 
are the most common lesion site, and most of them are localized in the 
deep frontal lobe. The callosum can also be invaded. However, PCNSL is 
rarely discovered in the cerebellar region; only approximately 9 % of all 
PCNSLs are located in this region [3]. 

PCNSL lacks specific manifestations and is easily misdiagnosed 
clinically. The diagnosis of this disease requires pathological biopsy and 

immunohistochemical results. Therefore, the diagnosis of the disease is 
difficult. The choice of salvage treatment depends on a patient's age, 
previous treatment and response, performance status, and comorbidities 
at the time of relapse. The role of surgery in PCNSL is limited, but it may 
be considered under special circumstances, for example, if there is evi-
dence of increased intracranial pressure from a large lesion with acute 
symptoms of brain herniation [4]. Herein, we describe 3 cases of PCNSL 
involving the cerebellum. The diagnosis was made clearly after the 
operation, and good results were achieved. This study provides a 
reference for the diagnosis and treatment of this kind of disease. 
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2. Case series 

2.1. Case 1 

A 22-year-old man (junior high school) presented with dizziness and 
headache for 1 month, aggravated and accompanied by nausea and 
vomiting for 1 week. He had no surgical, drug, or other relevant medical 
history. He smoked 20 cigarettes/day for the past 7 years, drank occa-
sionally, had no history of recreational drug use, and had no allergies or 
family history. He engaged in transportation. Magnetic resonance im-
aging (MRI) showed mixed signals in the bilateral cerebellum, mostly on 
the right side (Fig. 1). The brain stem and fourth ventricle were com-
pressed. Three days after the patient was admitted to the hospital, he 
presented with severe dizziness, headache, vomiting and vision loss. We 
immediately performed head CT, and obstructive hydrocephalus was 
found. We subsequently performed right cerebellar tumour excision 
under general anaesthesia with a surgical microscope by neuro-
navigation. The operation lasted 405 min, and complete resection of the 
tumour was performed under a microscope. The histology of this tumour 
was non-Hodgkin B-cell lymphoma (DLBCL, diffuse large B-cell lym-
phoma, GCB phenotype). The patient recovered smoothly without 
complications. Three weeks after surgery, the patient started receiving 8 
rounds of chemotherapy, and the therapeutic strategy was cyclophos-
phamide (CTX, 1.2 g, 0.8 g/m2, day 1) + epirubicin (EPI, 100 mg, 60 
mg/m2, day 1) + vincristine (VCR, 1.8 mg, 1.2 mg/m2, day 1) + pred-
nisone (PDN, 100 mg, po, day 1–5, q3w). The patient did not receive 
radiotherapy. Unfortunately, PCNSL could not be suppressed by this 
therapeutic strategy, and the tumour invaded other brain sections. This 
patient died within 9 months. 

2.2. Case 2 

A 26-year-old unemployed man (junior high school) presented with 
dizziness and unsteady gait for more than 10 days. He had no surgical, 
drug, or other relevant medical history. He smoked 20 cigarettes/day for 
10 years, drank occasionally, had no history of recreational drug use, 
and had no allergies or family history. Enhanced MRI revealed a high 
signal in the right cerebellum (Fig. 2). The patient exhibited cerebellar 
nervous function damage. After the preoperative examination was per-
formed and no contraindications were found, right cerebellar tumour 
resection under general anaesthesia with a surgical microscope by 
neuronavigation was performed to rescue cerebellar neurological func-
tion. The operation lasted 497 min, and complete resection of the 
tumour was performed under a microscope. The patient underwent left 
lateral ventricular drainage on the fourth and tenth days after the 
operation due to postoperative obstructive hydrocephalus. The histol-
ogy of this tumour was non-Hodgkin B-cell lymphoma (DLBCL, diffuse 
large B-cell lymphoma, GCB phenotype). Molecular determination 
showed that this PCNSL exhibited the following: CK (− ), CD3 (− ), CD20 

(+), Ki-67 (95 %+), CD10 (+), CD79a (++), C-myc (30 %+), BCL-6 (+), 
and P53 (+). After surgery, the patient received methotrexate + cytar-
abine chemotherapy once and no radiotherapy due to intolerance. The 
patient has survived and is generally in good condition. 

2.3. Case 3 

A 54-year-old man (junior college) presented with an occipitalial 
sore for 1 week. He had no surgical, drug, or other relevant medical 
history, no smoking or drinking, no history of recreational drug use, and 
no allergies or family history. He engaged in landscape monitoring. MRI 
revealed multiple nodular signals with low T1 and slightly high T2 in 
both cerebellar hemispheres. The FLAIR sequence showed annular 
hyperintensity, and enhancement was very evident on the enhanced 
scan (Fig. 3). After the preoperative examination was performed and no 
contraindications were found, we performed right cerebellar tumour 
resection under general anaesthesia with a surgical microscope by 
neuronavigation to explore its histology to guide subsequent therapy. 
The operation lasted 291 min, and complete resection of the tumour was 
performed under a microscope. The histology was non-Hodgkin B-cell 
lymphoma (diffuse large B-cell lymphoma, GCB phenotype). The patient 
then received 6 rounds of radiotherapy and no chemotherapy. To date, 
this patient has not experienced tumour progression and is generally in 
good condition. 

3. Discussion 

Here, we report 3 cases of cerebellar PCNSL that were treated by 
surgical resection. The average incidence age was 34 years in the three 
patients, and the age of disease onset was relatively young in our cases. 
The patients in two cases were younger than 30 years. The operation was 
performed by author 3 and author 5, and the surgeons are experienced 
professors. Histopathological diagnosis was made after surgery, and all 
cases were diffuse large B-cell lymphoma, which was consistent with the 
histology of most PCNSLs. One patient died at 9 months after diagnosis, 
and the patient received surgery + chemotherapy (CHOP protocol, 8 
rounds). The other two patients are still alive. Of the surviving patients, 
one patient received surgery + radiotherapy (6 rounds), and the other 
received surgery + chemotherapy (only once). The different survival 
times of these 3 patients may be due to the size of the tumour. 

The most common aetiology of PCNSL is immunodeficiency, which 
includes acquired or congenital immunodeficiency [5,6]. However, the 
cases that we reported herein had no obvious immunodeficiency, as the 
leukocytes and lymphocytes of these patients were not abnormal before 
presentation. PCNSL is a rare malignant tumour, accounting for only 
approximately 3 % of all cranial tumours. In America, approximately 
1600 patients are affected by PCNSL per year. It seems more common in 
elderly patients than in younger patients [7]. In this report, the three 
patients were relatively young, with ages of 22, 26, and 54 years. The 

Fig. 1. Magnetic resonance imaging showing cerebellar mass lesions within the bilateral cerebellar hemispheres with strong enhancement.  
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most common sites of PCNSL are the supratentorial region (approxi-
mately 80 %), including the lobe, callosum and basal ganglia. Cerebellar 
and spinal PCNSLs are rarer than supratentorial PCNSLs, and cerebellar 
PCNSLs account for only approximately 9 % of all cases [3]. The ma-
jority of PCNSLs are composed of diffuse large B cells and express the 
pan-B-cell markers CD19, CD20, CD22 and CD79a, which are detected in 
approximately 95 % of cases [8]. 

Because of the diverse manifestations on CT or MR, PCNSL is not 
easily diagnosed. Thus, cytology and histology of biopsy- or resection- 
acquired lesion tissues are needed to diagnose this disease. In addi-
tion, the therapeutic strategy of PCNSL mainly includes radiotherapy, 
chemotherapy and surgery to prolong survival. PCNSL is highly sensitive 
to radiation; thus, after diagnosis, patients should undergo radiation 
therapy. Moreover, PCNSL is sensitive to some chemotherapy agents, 
such as methotrexate, procarbazine, cytarabine and pharmorubicin. 
Surgery is usually not the first consideration for PCNSL unless the mass 
effect of the tumour is so severe that it threatens patient survival. Upon 
diagnosis, the therapeutic strategy usually includes radiotherapy and 
chemotherapy. However, even with timely therapeutic intervention, the 
prognosis of PCNSL remains poor. We are accumulating more such cases 
in the later stage to guide clinical treatment. 

4. Conclusion 

PCNSL is a rare malignant cranial tumour, especially when the lesion 
site is in the cerebellum. Suspicious cerebellar PCNSL patients should 
undergo surgery to confirm the diagnosis, followed by radiotherapy and 
chemotherapy. 
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