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ABSTRACT 
 

Primary central nervous system lymphoma (PCNSL) is a rare form of extranodal non-hodgkin 
lymphoma that is confined to the central nervous system. The treatment includes induction 
chemotherapy followed by whole brain radiation. However, the prognosis is dismal and residual or 
refractory disease is very common with not many options available to treat such cases. Stereo-
tactic radiosurgery (SRS) is evolving to salvage small volume tumors in younger age and good 
performance status patients. With the limited facility and experience of linac based or Gamma knife 
SRS, there are sparse reports for such cases from the Indian sub-continent. We report our first 
case from our institution treated by linac based SRS in a case of refractory PCNSL. 
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1. INTRODUCTION 
 

Primary central nervous system lymphoma 
(PCNSL) is a rare form of extranodal non-
hodgkin lymphoma that is typically confined to 
the brain, eyes and cerebrospinal fluid without 
evidence of systemic spread [1]. After 
histopathological confirmation, treatment 
includes induction chemotherapy followed by 
whole brain radiation. The prognosis is dismal, 
about one-third patients are primarily refractory 
to treatment and more than 50% patients 
experience a relapse [2]. Management of 
relapses is very challenging as no well 
established guidelines are available and 
penetration of chemotherapy across blood brain 
barrier is a limitation. In such a scenario, re-
irradiation to focal refractory or recurrent disease 
can be an option due to the radio responsiveness 
of the tumor [3].We present a case of refractory 
PCNSL treated by linac based Stereo-tactic 
radiosurgery (SRS) after chemotherapy and 
whole brain radiation (WBRT) with complete 
radiological response at 8 months post SRS. 
 

2. CASE REPORT 
 

A 37 year old male presented with complaints of 
headache and vertigo. He was subsequently 
investigated for the same. A brain MRI with 
contrast revealed a space occupying lesion 
measuring 5.5x 3.2 cm in the left frontal lobe 
along with midline shift of 8.9mm. Craniotomy 
and tumor excision was done. On per-operative 
examination, a firm, fibrous, suckable and 
moderately vascular tumor was seen and 
removed. Histopathology revealed tumor 
arranged in sheets consisting of large sized 
round cells and brisk mitosis. On 
Immunohistochemistry, the tumor cells were 
positive for LCA, CD-20 and PAX-5 while 
negative for CD 30 and CD 10. Bcl-6 and MUM1 
expression was significant and Ki 67 index was 
>90%. Overall features were of a non-hodgkin 
lymphoma – diffuse large B cell type. Whole 
body PET CT scan showed no evidence of 
disease elsewhere. MRI whole spine and CSF 
cytology was negative for tumor cells. A final 
diagnosis of PCNSL high grade was made and 
the patient was started on induction 
chemotherapy with R-MPV regimen. After 7 
cycles of chemotherapy, repeat MRI brain 
showed 2.6x 1.5 cm ill-defined altered signal 
intensity lesion in left putamen nucleus along the 
posterior aspect of the lesion, likely residual 
disease. He was then given whole brain radiation 
36 Gy in 20 fractions followed by a boost to left 

frontal area 9 Gy in 5 fractions by IMRT 
technique. His MRI brain showed an ill-defined 
lesion measuring 0.5x 0.2 cm in the left putamen 
nucleus suspicious of residual lesion. In view of 
clinical improvement, he was further given 
consolidation chemotherapy with 2 cycles of 
cytarabine. Repeat MRI brain was done after 3 
months which revealed an ill-defined altered 
signal intensity area measuring 0.5x 0.2 cm in 
the left putamen nucleus, showing diffusion 
restriction and mild post contrast enhancement, 
likely residual disease. In view of small residual 
disease, young age and good performance 
status, he was advised focal radiation by SRS 
technique. He was treated with linac- based SRS 
to the residual lesion to a mean dose of 13 Gy in 
single fraction at 85% prescription dose to the 
planning target volume (Fig. 1). The tumor 
volume was 16.89 cc. He was followed up with 
MRI brain every 3 monthly and the last scan 
done after 8 months post SRS showed no 
evidence of disease (Fig. 2a and 2b). 
 

 
 

Fig. 1. Axial image of CT scan showing 
isodose curves, yellow line shows 85% 

coverage 
 

3. DISCUSSION 
 
In the 1970s, PCNSL was treated with 
radiotherapy as a single-modality treatment. 
Presently, patients with good performance status 
are treated with induction methotrexate based 
chemotherapy followed by WBRT resulting in a 
median survival of 6 years [4]. However, patients 
with poor performance status and old age are still 
managed with WBRT alone resulting in inferior 
survival rates [5]. Unfortunately, management of 
refractory and relapsed disease is challenging as 
no well established guidelines are available and 
penetration of chemotherapy across blood brain 
barrier is a limitation resulting in a heterogeneity 
of treatment options [6].  
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Fig. 2. a) 0.5x0.2cm residual tumor in left putamen nucleus (Pre SRS) 
b) no residual tumor (Post SRS) 

 
Recently, with the advent of gamma knife, 
CyberKnife, or a linac-based radiosurgery 
system, SRS has been used by some groups as 
a salvage treatment of PCNSL with the rationale 
of favourable therapeutic ratio and a potentially 
low risk of treatment-induced neurotoxicity [5,6]. 
Radiation doses may be determined on a case-
by-case basis. The results of radiosurgical 
treatment for recurrent PCNSL indicate 
acceptable toxicity, modest survival time and 
favourable local control [7,8]. The largest study 
was published by Shin et al in 2017 where 23 
PCNSL patients underwent SRS for relapsed 
and refractory disease [9]. Ten patients had 
received prior WBRT to a median dose of 43 Gy. 
The median tumor volume was 4 cm3 and the 
median margin dose was 15 Gy (range 8-20 Gy). 
Out of 23 patients, 12 patients had complete 
response and local control rates was 75% at one 
year post SRS. According to a study by Kumar et 
al, factors predicting favourable response to SRS 
are younger age, good performance status, small 
volume of tumor (<4 cm3), limited disease and 
time interval between WBRT and SRS [10]. Our 
patient had also received WBRT followed by 
SRS to a mean dose of 13 Gy.  
 

Gamma knife or a linac-based radiosurgery 
systems have been widely used in the western 
countries since two decades for various cancers. 
However their use in developing countries like 
India is limited to higher centres only. Secondly, 
due to higher cost of SRS treatment, not all 
patients are able to afford it. Therefore, SRS use 
in the salvage treatment of PCNSL is not               

very common and not frequently reported as 
well. Hence our report is a rare publication from          
India. 

 
Radiation has a greater effect on local tumor 
control than chemotherapy with less side-effects 
[11,12]. Therefore, the re-irradiation to a smaller 
volume of brain by stereotactic radiosurgery can 
be used as part of multimodality management for 
patients with refractory or relapsed PCNSL. 
However, there is a need to address the 
standardized dose fractionations to be used in 
SRS through prospective trials [13,14]. 

 
4. CONCLUSION 
 
Linac-based stereo-tactic radiosurgery is a 
feasible option to salvage small volume primary 
central nervous system lymphomas especially in 
younger age and good performance status 
patients, however radiation doses need to be 
defined in such setting. 
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