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Recurrence of primary central nervous system lym-
phoma (PCNSL) after initial diagnosis and treatment
occurs within 2 years in most patients, and relapse
after 5 years is rare. We evaluated late relapse in our
PCNSL population. We identified 10 patients from our
database of 378 patients (268 achieved a complete
response and 230 had relapse) with PCNSL who had
relapse ≥5 years after initial diagnosis. At initial diagno-
sis, their median age was 47 years; all patients had brain
involvement and achieved a complete response to initial
therapy (9 received high-dose methotrexate). Median
time to first relapse was 7.4 years (range, 5.2–14.6 y).
Eight patients had relapse in the brain, 1 had ocular
relapse, and 1 had a systemic relapse. The histologic
specimens at initial diagnosis and relapse were examined
for clonal rearrangement in 3 patients; 1 had the identi-
cal clone at initial diagnosis and relapse 13.8 years later,
and the other 2 were uninformative. All patients received
salvage therapy (9 received systemic therapy and 1
received intraocular chemotherapy. Nine patients
achieved a complete response to salvage therapy and 1
achieved a partial response. Four patients had relapse a
second time. The median progression-free survival
after first relapse was 31 months (range, 7.9–82.4).
Late relapses accounted for 4% of all recurrences (10
of 230 patients) in our PCNSL population. Long-term
persistence of the PCNSL clone was observed in one
patient. Patients with late relapses have a good response
to salvage therapy and prolonged survival.
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P
rimary central nervous system lymphoma (PCNSL)
is an aggressive extra-nodal non-Hodgkin lym-
phoma that arises from the brain, spinal cord, lep-

tomeninges, or eye. Although uncommon, its incidence
has been increasing steadily over the past few decades
and currently accounts for �3% of all primary brain
tumors.1 The overall survival (OS) and progression-free
survival (PFS) have increased with the introduction of
high-dose methotrexate–based regimens, with or
without cranial irradiation. Despite this, relapse is
common and the 5-year survival rate is low (22%–
40%). Approximately 35%–60% of patients have
relapse, and most relapses occur within the first two
years of diagnosis.2–4 Late relapses are uncommon,
and to our knowledge, there have been only 2 patients
with PCNSL described in the literature with relapse
after 5 years in remission.5,6 We examined the
Memorial Sloan-Kettering Cancer Center (MSKCC)
PCNSL population to determine the frequency of late
relapse.

Methods

This retrospective study was approved by the MSKCC
Institutional Review Board.

We reviewed our database from 1983–2004 of 378
patients with PCNSL to identify those whose first
relapse occurred ≥5 years after initial diagnosis. Only
patients who achieved a complete response (CR) to
initial therapy were evaluated for late relapse. We
excluded immunocompromised patients and those with
a prior history of systemic lymphoma. PCNSL was con-
firmed at MSKCC in all patients. All patients underwent
cranial MRI and body PET/CT at relapse, and 8 under-
went cerebrospinal fluid (CSF) and ocular assessment.
Response to salvage treatment was evaluated by MRI.
CR was defined as resolution of enhancing tumor with
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clinical improvement or stability after discontinuation of
corticosteroids. Partial response was defined as a ≥50%
reduction in the size of the lesion when the patient’s cor-
ticosteroid dose was stable or decreasing. Progressive
disease was defined as an unequivocal increase in
tumor size or appearance of new lesions; stable disease
was all other situations.

Clonality was assessed in the initial as well as relapsed
biopsy samples if both were available. The samples were
analyzed in duplicate using the Biomed-2 protocols and
the multiplex primer sets IGH (VH–JH), TCRB
(Vb–Jb and Db–Jb), and TCRG from InVivoScribe
Technologies, in accordance with the manufacturer’s
protocol. Each sample was analyzed by GeneScan analy-
sis on the ABI 3730 DNA analyzer (Life Technologies).

Statistics

Survival was measured from the date of initial diagnosis
to death or last follow-up visit. Median time to relapse
was calculated from initial diagnosis to the date of first
relapse. PFS from the first relapse to the second relapse
or death was also calculated. Survival was assessed
using the Kaplan–Meier estimation methods.

Results

Patient Characteristics

There were 378 patients with PCNSL seen at MSKCC,
268 of whom achieved a CR. Of these patients, 230
had relapse; 220 had relapsed ,5 years after diagnosis.
Ten patients had relapsed ≥5 years after initial diagno-
sis. At initial diagnosis, the median age of these 10
patients was 47 years (range, 35–71 y); 6 patients
were ,50 years of age. There were 7 men and 3
women. Karnofsky performance status (KPS) was evalu-
ated in 7 patients at diagnosis and was ≥70 in 5. One
patient had a remote history of colon cancer; no
patient had a history of systemic lymphoma or immuno-
suppression. All patients had brain involvement at initial
diagnosis; 6 had a single brain lesion, and 4 had multiple
lesions. Two patients had evidence of leptomeningeal
enhancement on brain MRI. CSF specimens were exam-
ined in 9 patients, and test results were positive for
malignant cells in 1. Seven patients underwent a
slit-lamp examination and were found to have no evi-
dence of ocular lymphoma. The histology was diffuse
large B-cell lymphoma in all patients.

Treatment

Initial treatment included a high-dose methotrexate
(HD-MTX)–based regimen in 9 patients, 5 of whom
underwent whole brain radiation (WBRT) as well
(Table 1). One patient was treated with WBRT alone.
All patients achieved a CR to initial therapy within
1.6–7.8 months (median, 4.3 mo) after starting
treatment.

Relapse

Median time to first relapse was 7.4 years (range, 5.2–
14.6 y) (Fig. 1). Eight patients had relapse in the brain,
1 patient had ocular relapse only, and 1 had an isolated
systemic (renal) relapse. Of the 8 patients who had
relapse in the brain, 6 developed lesions in sites remote
from the original disease; 2 of these 8 patients had
relapse in the brain and leptomeninges, and 1 had
relapse in the brain, leptomeninges, and eye. Nine
patients had histologic confirmation of relapse.
Pathologic specimens from initial diagnosis and relapse
were available in 3 patients with central nervous
system (CNS) recurrence and examined for clonal
rearrangement. The identical clone was present at both
initial diagnosis and relapse 13.8 years later in 1
patient (Fig. 2). Tissue examination was uninformative
in the other 2 patients.

Salvage Therapy

All patients received salvage therapy; 9 underwent sys-
temic chemotherapy, and 1 was treated with intra-ocular
chemotherapy alone (Table 1). The patient with relapse
limited to the kidney received R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine, and pre-
dnisone). The remaining 8 patients received a
HD-MTX–based regimen (7 patients) or rituximab
and temozolomide (1 patient).

Outcome

Nine patients achieved a CR to salvage therapy, and one
patient had a partial response. Four patients with CR
relapsed again, a median of 16.4 months (range, 10.9–
20.4 months) after commencement of salvage therapy.
One died of PCNSL, which was confirmed at autopsy.
One patient had an isolated ocular relapse again and
refused treatment other than steroid eye drops and is
doing well, with no evidence of parenchymal disease
for the past 4 years. The other 2 patients had relapse
in the brain: one achieved a third CR with re-initiation
of salvage chemotherapy, and the other is currently
receiving chemotherapy.

Two patients died: one died of PCNSL, and the other
died of kidney carcinoma and stroke, which may have
been a consequence of prior WBRT. Eight patients are
alive, 6 of whom continue to be seen at our institution;
2 were lost to follow-up. Three of the patients examined
at MSKCC had a KPS of 90 at the most recent visit; none
of these patients ever received radiation. Two had a KPS
of 60 as a consequence of treatment-related leukoence-
phalopathy; both had received WBRT. One is currently
under treatment.

The median PFS after first relapse was 31 months
(range, 7.9–82.4 mo) (Fig. 3). The median OS has
not been reached (Fig. 4). The median duration of
follow-up for surviving patients was 12.8 years (range,
8.6–15.9 y).
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Discussion

PCNSL often responds rapidly to initial treatment,
but when relapse occurs, it is seen within the first
few years after diagnosis in the overwhelming
majority of patients. The longest reported median
OS in PCNSL is 60 months with the combination
of chemotherapy and radiation.2 However, a signifi-
cant subset of patients experience very long survival
and may even be considered cured if no relapse is
seen after ≥5 years. Because we began to observe
late recurrences in our long-term survivors, we
sought to study those who had relapse ≥5 years
after initial diagnosis. These relapses accounted for
4% of the recurrences (10 of 230 patients) seen in
our PCNSL population.

Prognostic factors strongly influence outcome in
PCNSL patients of which the most consistent are age
and performance status, as assessed in a recursive parti-
tioning analysis.7 Six (60%) of our 10 patients were
aged ,50 years, and 5 (71%) of 7 patients had a KPS
≥70 prior to starting initial treatment, so most were in
the better prognostic groups at diagnosis. It is unsurpris-
ing to find patients with a preponderance of better prog-
nostic factors among our long-term survivors; only these
patients would be vulnerable to delayed recurrences of
their disease.

The CNS pattern of late relapse was similar to that
seen in patients whose cases recur earlier—predomi-
nantly in the brain, often at distant sites. Despite this
typical distribution, pathologic confirmation of

recurrent PCNSL is advised in those who experience
late relapse. Such patients may be vulnerable to other
malignancies, particularly if WBRT was administered
as a component of initial treatment or the relapse is
systemic.

All of our patients responded well to salvage therapy,
and only 1 died of PCNSL. In general, patients who are
refractory to primary therapy or relapse after an initial
response have a poor prognosis without treatment,
with a median survival of only 2 months.8 In a study
of patients with relapsed PCNSL, the median duration
of disease-free survival after initial diagnosis was 10.25
months, and the median OS after relapse was 4.5
months (range, 0.5–40.5 mo) despite treatment.4 In con-
trast, our patients did exceptionally well after salvage
therapy, with a median PFS of 31 months, perhaps
reflecting a less aggressive biology of the disease that
was responsible for the prolonged first remission. Most
importantly, 3 of the 6 patients who are currently
being followed at our institution are functioning inde-
pendently and at a high level. Two have cognitive
decline from treatment-related leukoencephalopathy as
a consequence of their cumulative therapy.

Remarkably, we could demonstrate persistence of the
original clone .13 years after initial diagnosis in one of
our patients. Unfortunately, the tissue examinations
were uninformative in the other 2 patients. Most
patients with PCNSL do not undergo an additional
biopsy at relapse, so there are few biologic data on this
entity. In 1 patient, PCNSL tissue from both diagnosis
and recurrence 14 months later showed a common

Table 1. Initial and salvage treatment

Patient Initial treatment Relapse location
Interval to
relapse (y)

Salvage
treatment Response

PFS after
relapse
(mo)

Second
relapse

Overall
survival

(y)

1 HD-MTX, IO
MTX, WBRT,
Ara-C

Brain (original site),
CSF

7.8 HD-MTX PR ≥10.1 2 ≥8.7

2 HD-MTX, IO
MTX, WBRT,
Ara-C

Brain (unknown if
original or other
site), CSF, eyes

7.3 HD-MTX, ocular
RT

CR 20.4 + ≥13.3

3 MPV, Ara-C Kidney 7.3 R-CHOP CR ≥82.4 2 ≥14.1

4 HD-MTX, Ara-C Brain (other site) 7.5 R-temo CR ≥57.7 2 ≥12.2

5 HD-MTX, Ara-C,
BEAM, ASCT

Brain (other site) 5.5 R-MPV, BuCyTT,
ASCT

CR ≥58.2 2 ≥10.3

6 WBRT Brain (other site),
CSF

5.2 HD-MTX, IO
MTX, WBRT,
Ara-C

CR ≥41.6 2 8.6

7 MPV,WBRT,
Ara-C

Brain (other site) 13.8 MPV CR 15 + ≥15.9

8 HD-MTX, WBRT,
PCV

Eyes 6.9 Intra-ocular MTX CR 17.8 + 8.4

9 MPV,WBRT,
Ara-C

Brain (other site) 14.6 MV, Ara-C CR 10.9 + ≥15.8

10 MPV, Ara-C Brain (original and
other sites)

8 R-MP, Ara-C CR ≥7.9 2 ≥8.6

Ara-C, cytarabine; ASCT, autologous stem-cell transplant; BEAM, carmustine, etoposide, cytarabine, melphalan; BuCyTT, busulfan,
cyclophosphamide, thiotepa; CR, complete response; HD-MTX, high-dose methotrexate; IO MTX, intra-Ommaya methotrexate; MPV,
high-dose methotrexate, procarbazine, vincristine; PCV, procarbazine, lomustine, vincristine; PR, partial response; R-CHOP, rituximab,
cyclophosphamide, doxorubicin, vincristine, prednisone; R-temo, rituximab, temozolomide; WBRT, whole-brain radiation therapy.
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ancestor B cell, but the specimen obtained at relapse had
evolved to contain additional somatic mutations not
found in the original specimen.9 We did not perform
subclone analysis in our patient, but clonality was iden-
tical, demonstrating that these malignant lymphocytes
can persist in the CNS for many years before becoming
apparent. Furthermore, despite the long interval from
diagnosis to relapse in our patients, only 1 patient devel-
oped systemic lymphoma, which occurred in the absence
of CNS relapse and could have represented a separate
primary. Unfortunately, we did not have tumor
samples from both events for analysis.

There are no guidelines for treatment of relapsed
PCNSL. In 27 patients with relapsed or refractory

PCNSL, salvage therapy with cytarabine and etoposide
followed by thiotepa-busulfan-cyclophosphamide and
autologous stem-cell rescue achieved a median OS of
58.6 months.10 Our patient who received high-dose che-
motherapy followed by stem cell rescue at initial diagno-
sis and again at relapse has been free of disease for the
past 58.2 months. Patients may respond to
re-introduction of HD-MTX as salvage therapy, as
noted in 22 patients with a 91% response rate and a
median survival of 61.9 months.11 However, other
studies report lower response rates and survival dur-
ations.12–14 Nevertheless, response to salvage therapy
and long post-relapse survival durations seen in our
patients suggest chemoresistance has not occurred
when the disease course is protracted.9 Seven of our 8
patients were re-treated with HD-MTX and responded;
one responded twice. Treatments for PCNSL are becom-
ing more successful and the disease-free survival rates
are increasing. Therefore, it is imperative to maintain
close follow-up of these patients and monitor for late
relapses.
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Fig. 2. Clonality analysis of lymphoma samples at diagnosis and

relapse. Polymerase chain reaction (PCR) was performed using

established Biomed-2 protocols and analyzed by capillary

electrophoresis. An identical immunoglobulin heavy chain (IgH)

gene rearrangement is identified in the lymphoma at initial

diagnosis (upper) and at relapse (lower). PCR for framework

region 1 (FR1) is shown. The scale indicates the size of the PCR

product in base pairs.

Fig. 1. Time to first relapse.

Fig. 3. Progression-free survival (PFS) after first relapse.

Fig. 4. Overall survival (OS) after initial diagnosis.
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