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From October 1989 to March 1992, ten patients diagnosed as primary central nervous system
(CNS) lymphoma were treated with radiation therapy at Asan Medical Center. To obtain pathologic
diagnosis, five patients had stereotactic biopsy and the others underwent craniotomy & tumor
removal. .

According to the classification by International Working Formulation, seven of 10 patients
showed diffuse large cell types and the remaining 3 had diffuse mixed cell types. Computed
tomographic scans of the brain disclosed solitary (6 cases) or multiple (4 cases) intracranial
lesions. All patients received 4000 cGy/20 fx to the whole brain followed by an additional 2000
cGy/10 fx boost to the primary lesion. Six patients with initial cerebrospinal fluid (CSF) involvement
were treated with whole brain irradiation and intrathecal Methotrexate (IT-MTX) chemotherapy.
One of them received an additional spinal irradiation after 3 cycles of IT-MTX chemotherapy
because of MTX induced arachnoiditis. One patient received 3 cycles of systemic chemotherapy
prior to rodiation therapy and one received 5 cycles of salvage chemotherapy for recurrence. With
a median follow up time of 8 months, all patients were followed from 7 to 26 months.

Radiologically seven patients showed complete remission and the remaining three showed
partial remission at one month after radiotherapy. The 1 and 2 year survival rate was 86% and 69%
respectively. Until now, two patients expired at 7 and 14 months. These patients developed
extensive CSF seeding followed by local failure. Considering initial good response to radiation
therapy and low incidence of extraneural dissemination in primary CNS lymphoma, we propose to
increase total tumor dose to the primary lesion by hyperfractionated radiotherapy or stereotactic
radiosurgery. For the patients with CSF involvement at diagnosis, we propose craniospinal
irradiation with IT MTX chemotherapy.
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INTRODUCTION

Primary CNS lymphoma constitutes a rare
group of neoplasms. in large collected series, it
accounts for approximately 0.7% of all malignant
lymphomas®, 1.6% of all extranodal malignant
lymphomas?, and less than 1% of all primary intra-
cranial neoplasms. Because of its rarity, few institu-
tions have a large experience with malignant
lymphoma of the CNS. Since Bailey’s original de-
scription in 1929, numerous reports have discus-
sed the epidemiologic, biologic, and therapeutic
aspecis of this unusual tumor. Dose response
curve in lymphoma showed that 40-50Gy can
achieve 90% local control rate, but 50% of patients
developed a relapse outside of the treated
volume*—19,

In contrast to the natural history of iymphoma,

primary CNS lymphoma treated with doses of 40
-50Gy showed that 90% of the patients died of
local recurrence and only approximately 10% died
of disseminated disease'?. Local control of primary
CNS lymphoma is more important and closely
correlates with long-term survivai. To explore the
role of radiation therapy in primary CNS lymphoma,
we analyzed 10 patients treated in Asan Medical
Center.

MATERIALS AND METHODS

Between October 1989 and March 1992, 10
patients diagnosed as primary CNS lymphoma
were treated with radiation therapy at Asan Medical
Center. Five patients were referred following ster-
eotactic biopsy and 5 had tumor resection by open
craniotomy. Prior to radiation therapy complete
staging work-ups were performed with chest X-ray,
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CT scan of chest and abdomen, and bone marrow
aspiration and biopsy. Age of the patients ranged
from 28 to 71 years old and male to female ratio
was 5 5 (Table 1).

Histology was classified according to the Inter-
national Working formulation, seven showed a
diffuse large cell type and the ramaining 3 had a
diffuse mixed cell type (Table 2). Computed tomo-
graphic scans of the brain disclosed solitary (6
cases) or multiple (4 cases) intracranial lesions.
None of the patients had feature of AIDS or col-
lagen vascular disease and 8 had negative HIV test.

All 10 patients received brain irradiation. Radia-
tion therapy was delivered by 4 MV linear acceler-
ator (Table 3). Initially the whole brain to the bottom’
of C2 was irradiated by parallel opposed portals to
40 Gy in 20 fractions followed by 20 Gy boost to the
primary lesion. Six patients received 3 to 16 cycles
of IT-MTX for initially positive CSF. One patient
received spinal axis irradiation for initially positive
CSF because of MTX induced arachnoiditis. One
patients received 3 cycles of systemic chemother-
apy prior to radiotherapy and one received 5 cycles

Table 1. Patient Characteristics (n=10) (I)

of salvage chemotherapy for recurrence. Response
was judged by radiofogical and clinical finding and
CT/MRI scan was performed in 4~6 weeks after
completion of radiotherapy.

Complete radiological response was defined as
complete disapperarance of all previously enhanc-
ing lesions with accompanying reduction of mass
effect and partial response was defined as 250%
reduction in size of enhancing lesion.

Table 2. Patient Characteristics (N=10) (I}

Pathology (by International Working Formulation)

Diffuse large cell 7
Diffuse mixed 3

'CSF cytology before treatment
positive in 6

Negative in 4

Predisposing factors
HIV test (n=8): negative in all patients
No history of Eollagen-vascular disease
No history of immunosuppression in all

Table 3. Treatment Modality

Radiation therapy (n=10)
Whole brain 4000 cGy/20 fx

Sex: Male 5 reduced field 2000 cGy/10 fx
Female 5 Total dose to primary site
Age: Range 28-71 yr 6000 cGy/30 fx
Median 46 yr Whole spine 3000 cGy/20 ffx in one case

Diagnostic method Systemic chemotherapy (n=2)

Operation 5 PreRT CHOP with high dose MTX 3 cycles
Gross total removal 2 PostRT EDAP 5 cycles (as salvage therapy)
Partial removal 3 IT MTX (n=8): if CSF cytology (+)

Stereotactic biopsy 5 3-16 cycles (median 8 cycles)

Table 4. Summary of Treatment Results
Case Tumor Treatment Failure@  Tx * Surv. DFS
No.  §/Mx  CSF WBRT SPRT ITMTx CT# Pattern Rec. Status
1 S + + - + - CSF ITMTx 14M (D) OM
2 M + + + + - 26 M (A)
3 S + -+ - + - 19 M (A)
4 S + + - + - 9 M (A)
5 M + + - + - 8 M (A)
6 M + + - + - 8 M (A)
7 S - + - - - CSF CcT 7TM{D) 2M
8 S - + - — - 27 M (A)
9 S - + -~ - + 15 M (A)
10 M - + - - - 8 M (A)

* Multiplicity of lesion: S-Single, M-Multiple

#CT: Chemotherapy, @: initial failure site, * *: Salvage treatment
WBRT: Whole brain radiotherapy, SPRT: Spinal radiotherapy



RESULTS

With a median follow-up time of 8 months, all
patients were followed from 7 1o 26 months. Seven
patients showed complete remission at one month
after radiotherapy and three showed partial remis-
sion. One of three partial responders is alive with
disease now. The remaining two partial responders
showed local failure following extensive CSF seed-
ing. One of them received IT MTX chemotherapy
and the other received systemic salvage
chemotherapy. But ultimately these two partients
died 7 and 14 months after radiotherapy (Table 4).
The 1 and 2 year survival rate was 86% and 69%
respectively. One patient showed IT MTX induced
arachnoiditis but recovered spontaneously without
neurologic sequelae.

DISCUSSION

In a recent review of 693 cases, Murray et al'?
found that only 8% of the patients of CNS
lymphoma survived for more than 3 years and that
only 3% became long term survivors. Major site of
failures after radiation therapy is locoregional
recurrence and only 10% can eventually spread
beyond the CNS'2. So the control of neuraxis
dissemination is a goal of the treatment. Primary
CNS lymphoma has been shown to be radiore-
sponsive, but it is rarely radiocurable with conven-
tional radiation dose and technique!®!¥, Radiation
therapy in this study with 40 Gy to the whole brain
and meninges plus a boost to gross disease to 60
Gy achieved complete disappearance of disease in
70% of the patients.

Cytologic examination of CSF is not routinely
performed in patients with increased ICP due to
space occupying lesion in the brain. However,
Jellinger et al*® considered CSF cytology as a
useful and reliable tool for clinical diagnosis. In our
study, the CSF cytology was examined in all cases
and 60% showed positive cytology. Comparing
with other studies, the proportion of CSF positive
patients is very high. However, it must be taken into
account that only a few patients in each series
could have such an exploration because of in-
creased intracranial pressure. The patients who
showed CSF involvement received IT methotrexate
chemotherapy in addition to wtiole brain irradiation
and one of them received whole spinal irradiation
after 3 cycles of MTX chemotherapy due to IT MTX
induced arachnoiditis. One patient who received \T
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MTX ultimately developed CSF seeding, however
one who received whole spinal irradiation has
survived without disease at 26 monts.

Neuwelt et al'® reported 75% of 1 year survival
and 75% of initial radiological response in 12
patients with primary and recurrent CNS lymphoma
treated with systemic chemotherapy. But chemoth-
erapy for primary CNS lymphoma is still in the
developmental stage and long-term resuits have
not been reported. Considering initial good re-
sponse to irradiation and low incidence of
extranodal dissemination in primary CNS
lymphoma, we propose 1o increase the total tumor
dose with hyperfractionated irradiation or ster-
eotactic radiosurgery. For the patients with CSF
involvement at diagnosis, we also propose to treat
with whole craniospinal irradiation and con-
comitant IT methotrexate chemotherapy.
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