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ABSTRACT

Aims: Primary central nervous system lymphoma is a rare, highly malignant disease with poor prognosis. The
current knowledge about the disease is mostly gathered from prospective clinical trials and the optimal treatment 
modality is still a matter of debate. In this study it is aimed to acquire more information about the clinical features of 
the disease and the responses to different treatment modalities.

Methods: The archives in Trakya University Hospital, İnönü University Turgut Özal Medical Center, Pamukkale
University Hospital and Erciyes University Hospital researched   retrospectively. Demographic, treatment and survi-
val data were retrieved and their statistical analysis was performed. As descriptive statistics number and percentages, 
arithmetic mean ± standard deviation, median (maximum-minimum) were used. Survival analysis was performed 
using Kaplan- Meier method.

Results: Median age of patients at diagnosis was 53 (25-76) and out of 28 patients 15 (53.6 %) of them were male. 
As the symptoms of the disease 18 (66.7%) patients presented headache, 15 (53.8%) presented focal deficit. As initial 
treatment 26 (92.9%) patients received chemotherapy, while 19 (67.9%) patients were treated with surgical resection 
and the median overall survival time was 7 months. 

Conclusion: Achieving complete remission as response to the initial treatment is associated with an improved
overall survival. Other survival analysis to compare the impact of all initial treatment methods on overall survival 
resulted statistically insignificant.
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INTRODUCTION

   Primary central nervous system lymphoma 
(PCNSL) is a rare, highly malignant, extranodal form of 
non- Hodgkin lymphoma (NHL) that invades the brain 
parenchyma, spinal cord, meninges, cranial nerves and/
or the eyes (1). PCNSL accounts for 1.5% to %3 of all 
brain tumors and compromises approximately 1% of 
all NHLs (2). The 95% of PCNSLs have a B-cell origin, 
especially are diffuse large B- cell lymphomas (3). The 
incidence increases within populations, whose indivi-
duals have achieved or congenital immunodeficiency 
(4). Treatment modalities for PCNSL include intrat-

hecal treatment, surgical resection, chemotherapy and 
radiotherapy. Surgical therapy other than a diagnostic 
biopsy is not advised and restricted for patients with 
ventricular dilatation or impending herniation (3, 4). 

   Due to poor prognosis with a median survival time 
of nine months and high malignancy of the disease, 
PCNSLs optimal treatment modality is still a matter of 
debate (5,6). Therefore, we carried out a retrospective 
analysis of patients with PCNSL treated between 2002 
and 2015 in Trakya University Hospital, Inönü Univer-
sity Turgut Özal Medical Center, Pamukkale Univer-
sity Hospital and Erciyes University Hospital in order 
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to acquire more information about the clinical features 
of the disease and the responses to different treatment 
modalities.

MATERIAL AND METHODS

   Patients diagnosed with PCNSL and treated 
between 2002 and 2015 in Trakya University Hospi-
tal, İnönü University Turgut Özal Medical Center, Pa-
mukkale University Hospital and Erciyes University 
Hospital were identified by using the database of the 
institutions.  Patients were included if only the pat-
hology report validated a diagnosis of PCNSL.  The 
data were retrieved from the lab, pathology, diagnos-
tic imaging reports of patients saved in hospitals’ da-
tabase. The following items were recorded: name, age 
(≤60 vs. >60 years), sex, date of diagnosis, occupati-
on, presence of cancer in family history, presence of 
immunodeficiency including HIV infection, presence 
of any transplantation, serum parameters, presenting 
symptoms, pathology, location of tumor, initial treat-
ment modalities and responses to them, overall survi-
val (OS), progression-free survival (PFS), treatment to 
recurrence and its response. The recorded serum pa-
rameters contained: WBC, HTC, PLT and LDH levels. 

   As treatment methods only initial treatments were 
investigated. Recorded data on initial treatment inc-
luded whether a patient received initial radiotherapy, 
chemotherapy, surgical resection or a combination of 
those. The number of cycles, experienced side effects 
of chemotherapy, the type of chemotherapy drug and 
the cycle interval were additionally recorded. 

   Overall survival was defined as the time of diag-
nosis to the date of death or the date of last contact 
for patients who lost follow up. PFS was defined as 
the time of diagnosis to the date of death, recurrence, 
progression or date of last contact for those censored. 
PFS could not be used in survival time analysis due to 
the lack of data and insufficient number of patients. 
Further endpoints such as: Complete Remission (CR), 
Partial Remission (PR), Stable Disease (SD) and Prog-
ressive Disease (PD) were also recorded.

   The statistical analysis was performed by using 
SPSS 22.0. Number and percentages, arithmetic mean 
± standard deviation, median (maximum-minimum) 
were used as descriptive statistics. To compare the 
initial treatment methods, survival was estimated by 
using the Kaplan-Meier method. P value <0.05 was 

considered significant.

RESULTS 

Patient Characteristics and Clinical Course

   A total of 28 patients were identified through the 
database of hospitals. With 420 patients diagnosed 
with NHL frequency of the disease was found 7% in 
our research.  Median age of patients at diagnosis was 
53 (25-76; mean 51,93 ± 13,76), with 9 (32.1%) patients 
being 60 years or older. The main demographic data of 
patients and the mean levels of their serum parameters 
are summarized in Table 1. Out of all patients, 2 (7.4%) 
of them had immunodeficiency and 7 (25%) of them 
had cancer in their family history. The most common 
occupation among the patients was being a housewife. 
All patients were HIV negative and none of them un-
derwent any transplantation. Pathological types of all 
lymphomas were diffuse large B-cell lymphoma.  The 
mean serum LDH level was 293,29±188,377 U/L. 
Table 1: Patient Characteristics (n=28)

   The sites of tumor localization are represented in 
Table 2. All patients had intracranial mass, but only 3 
(11.1%) patients had evidence of leptomeningeal in-
volvement. Out of all patients, 3 (11.1 %) of them were 
diagnosed with multifocal lesions while 24 (88.9%) of 
them with solitary lesion. The tumor was located in 
parietooccipital region in 4 (15.4%) of the cases.
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   The data obtained from medical history reports de-
monstrated that 18 (66.7%) patients presented heada-
che, 15 (53.8%) presented focal symptoms, 11 (40.7%) 
disequilibrium, 9 (33.3%) apparent death, 9 (33.3%) 
peripheral neuropathy and 4 (14.8%) seizure(s).

Treatment and Response

   As initial treatment 26 (92.9%) patients received 
chemotherapy. Out of patients who received chemot-
herapy most of them (6 patients, 21.4 %) treated with 
a multidrug therapy protocol including Methotrexa-
te and Cytarabine. Out of all, 5 (17.9 %) of patients 
received Deangelis based chemotherapy, while 3 
(10.7%) of them treated with high dose Methotrexate 
(HDMTX) therapy.  As part of initial treatment, in 6 
(21.4%) patients  both chemotherapy and radiothe-
rapy were given while 19 (67.9%) patients were treated 
with surgical resection and 5 (17.9%) patients received 
a combined therapy containing chemotherapy, radio-
therapy and surgical resection. The initial treatment 
modalities are described in Table 3. The median num-
ber of cycles of the chemotherapy drugs is 2 cycles (1-
8). Thus, the most preferred interval between cycles 
was 21 days which was given in 5 (17.9%) patients. 21 
(75%)  patients experienced side effects caused by che-
motherapy drugs. The most common side effects were 
pancytopenia and mild kidney dysfunction with the 
same rate of 7.1 %. As the result of first-line treatments 
10 (35.7%) patients achieved CR, 7 (25%) patients PR; 
while 9 (32.1%) patients responded with PD and 1 pa-
tient with SD. Tumor recurred in 9 (32.1%) patients.  

Table 2: Location of Tumor (n=28) Table 3: Initial treatments received by patients with 
PCNSL (n=28)

Survival

   As for September 2015, 9 (32.1%) patients survived 
and were disease-free; while 8 (28.6%) died with the 
disease. Outcome data were unavailable in 11 (39.3%) 
patients. The median OS time was 7 months (1-161). 
Statistical survival analysis pointed out that achieving 
CR remission as response to the initial treatment is as-
sociated with an improved OS (p=0.027) (Figure 1). 
Other survival analysis to compare the impact of all 
initial treatment methods on OS was statistically in-
significant (p>0.05). 

Figure 1: Overall Survival of patients with and without 
Complete Remission

DISCUSSION

   Primary central nervous system lymphoma 
(PCNSL) is a rare, highly malignant disease with dis-
mal prognosis (5). Current knowledge is generally ba-
sed on the data gathered from small prospective clini-
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cal trials (3, 5). While immunodeficiency is the only 
defined risk factor for the disease, optimal treatment 
modality remains still unknown (3). In this study it 
was aimed to obtain more information about the na-
ture of the disease and to determine factors which 
may have been associated with an improved OS. As 
the consequence of the statistical survival analysis it 
was found out that achieving CR during the initial tre-
atment improves OS significantly. 

   Primary central nervous system lymphoma 
(PCNSL) compromises approximately 1% of all NHLs 
(2). In our study the frequency of PCNSL was 7% of 
NHLs in our research centers. The identified number 
of PCNSL patients through our database was 28 whi-
ch was approximate with other retrospective studies 
based on similar purpose in the literature. Dubuisson 
et al. (7) included 32 cases in their retrospective rese-
arch about PCNSL, while Maekawa et al. (2) identified 
31 patients from archives in their retrospective study. 
In our study the median age was 53 (25-76) which is 
comparable with the literature. In comparison with 
the studies carried out by Dalia et al. (4), Maeawa et 
al. (2), Dubuisson et al. (6) whose median age of the 
patients  are 69,67, 61 respectively; our patients popu-
lation could be considered younger. Furthermore the 
most common symptom presented by patients was fo-
cal deficit in these researches, while the most common 
symptom seen in our patients was headache (66.7%). 
Though, focal symptoms were presented in 15 (53.8%) 
cases in our research. Most of the lesions located in 
our patients were solitary which is consistent with the 
literature (3).

   As our study results emphasized initial treatment 
is critical to improve OS. That is why in the other ret-
rospective studies with the similar content, the optimal 
initial treatment method was investigated. The study 
carried out by Dalia et al. (4) resulted with the recom-
mendation of HDMTX in the initial therapy. We had 
the similar purpose in our study. However we reached 
the conclusion that none of the treatment method was 
significantly more effective in comparison with other 
treatment modalities. Although surgical resection is 
least recommended treatment method containing 
high risk factors for the patients and is restricted for 
those with ventricular dilatation or impending herni-
ation (3,4), we found out that 19 (67.8%) patients in 
our study were treated surgically as the part of initial 
treatment. The median OS time in our research was 7 
months, which was also comparable with the estima-
ted time of 9 months in the literature (6). 

   Primary central nervous system lymphoma 
(PCNSL) is a rare disease accounting for only 1.5%-
3% of all brain tumors (2). To increase the number of 
cases we conducted our study in multiple centers. Car-
rying out a multicenter study enabled the increase of 
cases but on the other side complicated gathering the 
data. Along with it, obtaining the data retrospectively 
became the limitation factors of the research.

   Consequently, in the study it is estimated that ac-
hieving CR as the response to initial treatment signi-
ficantly improves the OS. Further retrospective rese-
arches with a bigger group of cases will contribute to 
determine the optimal initial treatment method and 
improve prognosis of the disease. 
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