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CLINICAL STUDY
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ABSTRACT

Aim: In this study, we aimed to evaluate the overall and progression-free survival, the radiotherapy process and the early and
late adverse effects in patients who underwent radiotherapy (RT) for primary nervous system lymphoma in our clinic.
Method: Between January 2010 and September 2019, 16 patients who received radiotherapy due to primary central nervous
system lymphoma in our clinic were examined according to their statistically significant differences in terms of survival and
side effects.

Results: The median disease-free survival of the patients was 6 months, and the median overall survival was 12.5 months.
18.75% of the patients could not receive chemotherapy but only radiotherapy. Radiotherapy doses were range from 2600 to
5000 cGy. When patients were evaluated in terms of radiotherapy dose, field size and chemotherapy, no statistically
significant difference in overall survival was detected. Cognitive disorders were observed as the most common late side
effects while the most common acute side effects in patients were headaches.

Conclusion: In the treatment of primary central nervous system lymphoma, changes in radiotherapy portals and radiotherapy
doses can be predicted in patients who received high-dose methotrexate chemotherapy or not. Furthermore, it has been
considered that more comprehensive studies are needed to increase the success of treatment and provide standardization in
treatment, especially in patients with elderly and comorbid diseases.
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INTRODUCTION diagnosis is about 1.5 months [7]. Chemotherapy
Primary Central Nervous System Lymphoma (PCNSL) is regimens containing high dose methotrexate are
an aggressive non-Hodgkin lymphoma type that can be frequently used in PCNSL treatment and the likelihood of
inhabited in the brain, eye, leptomeninx and spinal cord late side effects due to treatment increases if all Brain
(NHL) [2]. Primary Central Nervous System Lymphoma Radiotherapy (WBRT) is applied together with
(PCNSL) is the most common brain-inhabited and 90% chemotherapy  regimens  containing  high  dose

of cases are Diffuse Large B Cell lymphoma [3,4].
PCNSL accounts for about 3-4% of primary intracranial
malignancies, with about 1,500 new cases annually seen
in the Us. Psychomotor disorders, memory problems,
behavioral changes, ataxia and urinary incontinence are
the most common symptoms [5,6]. In untreated PCNSL
patients, prognosis is poor and the average survival after

methotrexate. 40-45 Gy (1.8-2 Gy) WBRT is applied in
the presence of progressive disease and/or residence after
CT, while 23.4-30 Gy (1.8-2 Gy) WBRT is applied in the
presence of complete response. Although the response to
radiotherapy of the disease alone is good in cases of
WBRT, radiotherapy's contribution to total survival is
limited and overall survival is an average of 10-18
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months [2]. The main purpose of our study is to evaluate
the survival outcomes of PCNSL patients undergoing
radiotherapy and the side effects associated with
radiotherapy.

MATERIAL AND METHODS:

In this study, 16 patients, 14 women and 2 men, who
received radiotherapy due to PCNSL between 2010 and
2019 at Akdeniz University Faculty of Medicine
Radiation Oncology Clinic, were retrospectively
examined. The age range of patients ranges from 51 to 82
(median:65,5). Stereotaxic biopsy was taken from all
patients and  patients who were diagnosed
histopathologically ~ with  Diffuse Large B-Cell
Lymphoma were included in the study.

Spinal lymphomas, patients younger than 18 years of age,
and patients who previously received cranial radiotherapy
were not included in the study. Hospital medical records
were used to obtain patients' clinical data, radiotherapy
information, and post-radiotherapy survival and side
effect results. Customized thermoplastic head and neck
masks were used to provide immobilization in patient
simulations.

Computed tomography sections of 2 mm slice thickness
were taken from the patients in the supine position and
external radiotherapy was applied to the patients with
Synergy, Electa® brand linear accelerator. During RT
planning, brain stem, spinal cord, eyes, lenses, optic
nerves, optic chiasm and cohleas were identified as
organs at-risk. Whole-brain radiotherapy was planned for
all patients, and boost volume was added to patients with
localized areas on brain MRI images. Some of the
PCNSL patients who were received whole-brain
radiotherapy (boosted or not) could not receive
chemotherapy due to comorbid diseases. Patients were
not received autologous stem cell transplantation as
consolidation treatment after chemotherapy. The age,
educational status, socioeconomic status, professions,
comorbid diseases, smoking and alcohol habits of the
patients were learned by phone calls, one-on-one
interviews or from archive records. The socioeconomic
status of people with an annual income of more than $
9042 is medium-high, and the socio-economic status of
those with an annual income of less than $ 9042 is low
[1]. The effect of radiation therapy dose and fractionation
on disease-free survival and total survival was
investigated. Patient characteristics and treatment
methods are given in Table 1.

Patients were evaluated once a week during the treatment
process in terms of acute reactions. After radiotherapy,
the brain was followed up with MRI in the first month
and every three months in the first two years thereafter.
After the second year, patients were evaluated with brain
MRI every six months. Early and late side effects were
evaluated according to the Common Terminology
Criteria for Adverse Events v3.0 grading system.

IBM SPSS v24.0 is used for statistical comparisons. In
the overall survival assessment, the time from biopsy date
to the date of death was calculated for all patients.
Progression free survival was evaluated as the period

from the date of biopsy to the date of progression in the
controlled brain MRI. Kaplan-Meier method was used to
compare survival times. Statistically, the p value of 0.05
or smaller has been considered significant.

This study was approved by the Ethics Board of Clinical
Research at Akdeniz University Faculty of Medicine on
10.07.2019 (Decision No: 641).

Tablo 1. Patient characteristics and treatment methods.

Variable N %

Age

<60 6 %37,5
>60 10 %62,5
Sex

Female 14 %87,5
Male 2 %12,5
Socio-economical status

Low income 6 %37,5
Medium-High income 10 %62,5
Educational status

University 1 %6,25
High school 4 %25
Elementary school 11 %68,75
Smoking habit

Yes 1 %6,25
No 15 %93,75
Comorbid disease

Yes 8 %50
No 8 %50
Chemotherapy

Yes 13 %81,25
No 3 %17,5
Radiotherapy portals

Total cranium 11 %68,75
Total cranium + boost 5 %31,25
RESULTS

Radiotherapy fields of the patients included in the study
varied as whole brain and whole brain plus boost. 68.75%
of patients received radiotherapy as the whole brain,
31,25% whole brain and boost. Radiotherapy doses of the
patients ranged from 2600 cGy to 5000 cGy.

Approximately half of the patients have comorbid
diseases, mainly hypertension. Three patients included in
the study did not receive chemotherapy due to their
comorbidities or their own request, and the remaining
patients received methotrexate-containing chemotherapy
regimens. When the groups that received and did not
receive chemotherapy were compared statistically, no
significant difference was found in terms of overall
survival (p: 0.384). In addition, it was observed that
gender, educational status, socioeconomic status do not
affect the prognosis of survival. When other survival data
are evaluated; The median value of disease-free survival
was 6 months, while the median value of total survival
was 12.5 months. No significant difference was found
between whole brain irradiations with and without boost
in terms of survival (p: 0.806). The most common early
side effect in patients was headache, and it was seen in

Integr J Med 5ci.2020;7:4p



Koca T et al.

Radiotherapy & Primary Nervous System Lymphoma

half of the patients. Other early side effects seen in
patients were nausea, vomiting, dizziness, and altered
consciousness. In two of 16 patients included in the
study, impairment was observed in cognitive functions,
an expected late effect of radiotherapy. Acute and late
side effects in patients are given in Table 2. Statistically,
side effects of radiotherapy were found to be independent
of radiotherapy dose and field. Corticosteroids were used
in the treatment of radiotherapy-induced cerebral edema.

Tablo 2. Acute and late side effects.

Side effect N %
Acute side effects

Headache 8 %50
Neusea and vomiting 2 %12,5
Dizziness 2 %12,5
Fluctuation of consciousness 2 %12,5
Late side effects

Cognitive Function Impairment 2 %12,5

When the final status of the patients was evaluated, it was
determined that 7 patients (43.75%) died and 9 patients
(56.25%) were still alive.

DISCUSSION

Chemotherapy containing high-dose methotrexate is
considered the standard treatment in PCNSL patients.
Autologous stem cell transplantation or low dose WBRT
may also be included in the treatment in addition to
chemotherapy applications containing high dose
methotrexate. However, optimal treatment is not yet
clear. PCNSL is sensitive to radiotherapy, but the use of
radiotherapy alone is inadequate in control of the disease
and leads to neurotoxicity, especially in older patients
[8,9].

In the RTOG 8315 study, 41 patients received a total of
60 Gy radiotherapy with a 40 Gy WBRT and 20 Gy boost
dose, and the median overall survival was reported as
12.2 months [10]. In our study, although the radiotherapy
fields differ, the mean value of radiotherapy dose is
4081.25 cGy and the median overall survival was found
to be 12.5 months. Neuhauser et al, reported that the use
of rituximab with chemotherapy regimens containing
high methotrexate has become widespread, but treatment
becomes difficult in elderly patients due to toxicity [11].
Yoo Kang Kwak and collagues reported that radiotherapy
may be an alternative treatment in patients who cannot
receive chemotherapy. In their study, only radiotherapy
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