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Background
Primary testicular diffuse large B-cell lymphoma (DLBCL) is a rare but aggressive extranodal lymphoma, and its relapse in the central nervous system (CNS) is a major concern
during treatment. Despite this, the role of intrathecal prophylaxis in primary testicular
DLBCL remains controversial.
Methods
We retrospectively reviewed the medical records of 14 patients with primary testicular
DLBCL diagnosed between November 2000 and June 2012, and analyzed the CNS relapse
rate in patients treated without intrathecal prophylaxis. Survival curves were estimated
using the Kaplan-Meier method.
Results
The median age at diagnosis was 57 years (range, 41‒79 years). Unilateral testicular involvement was observed in 13 patients. Nine patients had stage I, 1 had stage II, and 4
had stage IV disease. The international prognostic index was low or low-intermediate risk
in 12 patients and high-intermediate risk in 2 patients. Thirteen patients underwent
orchiectomy. All the patients received systemic chemotherapy without intrathecal prophylaxis, and prophylactic radiotherapy was administered to the contralateral testis in
12 patients. The median follow-up period of surviving patients was 39 months (range,
10‒139 months). Median overall survival was not reached and the median progression-free survival was 3.8 years. Four patients experienced relapse, but CNS relapse
was observed in only one patient (7.1%) with stage IV disease, 27 months after a complete
response.
Conclusion
Even without intrathecal prophylaxis, the rate of relapse in the CNS was lower in the
Korean patients with primary testicular DLBCL compared to prior reports.
Key Words Diffuse large B cell lymphoma, Intrathecal prophylaxis, Primary testicular
lymphoma

INTRODUCTION
Primary testicular lymphoma (PTL) is a rare extranodal
lymphoma, accounting for 1% to 2% of all non-Hodgkin
lymphomas (NHL) and 4% of all extranodal NHLs [1-3].
About 65%–90% of PTL patients have diffuse large B-cell
lymphoma (DLBCL) [1, 4-6]. Although the prognosis of

DLBCL has improved with the advent of rituximab, PTL
remains a hard-to-treat disease with a relatively poor
prognosis. Relapse in the central nervous system (CNS) is
an issue of particular concern in the treatment of PTL.
However, the role of intrathecal chemotherapy in preventing
CNS relapse remains controversial [7, 8]. Recently, a study
from the International Extranodal Lymphoma Study Group
(IELSG) reported that R-CHOP (rituximab, cyclophospha-
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mide, doxorubicin, vincristine, and prednisolone) chemoimmunotherapy with intrathecal methotrexate prophylaxis
and radiotherapy to the contralateral testis could reduce
CNS relapse (6%) compared with a historical control [9,
10]. However, it is difficult to distinguish between the treatment effects of intrathecal methotrexate and rituximab
and/or radiotherapy to the contralateral testis. The CNS relapse rate in PTL patients who had undergone rituximab+
chemotherapy without intrathecal prophylaxis during the
rituximab era has not yet been reported. To address the
need for CNS prophylaxis in these patients, we evaluated
the CNS relapse rate in PTL patients who underwent CHOP±
rituximab chemotherapy without intrathecal prophylaxis.
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nosis until the time of death as a result of any cause, or
the date of the last follow-up for surviving patients.
Progression-free survival (PFS) was calculated from the date
of diagnosis to progression of disease or death as a result
of any cause. If patients had not progressed or died, PFS
was censored at the time of last follow-up. Both OS and
PFS curves were plotted using the Kaplan-Meier method.
The log-rank test was used to compare survival rates between
groups of patients divided according to clinical
characteristics. Statistical analyses were performed using the
Statistical Package for Social Sciences version 20.0 (SPSS,
Chicago, IL).

MATERIALS AND METHODS
Patients
Patients were identified by searching the Asan Medical
Center NHL registry databases for PTL. Between November
2000 and June 2012, 14 patients were newly diagnosed as
having DLBCL as a form of PTL. We retrospectively reviewed
the computerized medical records of these patients. The institutional review board of Asan Medical Center approved
this study (IRB No. 2013-0528).

Diagnosis
Diagnosis was based on the morphological and immunohistochemical examination of testicular biopsy samples.
Histopathological classification was based on the World
Health Organization (WHO) criteria for NHL [11]. PTL was
diagnosed, if the testicles were the primary site of the disease
or at least the main site of involvement, with either no
or only minor nodal involvement [12]. The patients had
no prior therapy for lymphoma before diagnosis.

Staging
Staging evaluation for each patient included physical examination; computed tomography (CT) scans of the neck,
thorax, abdomen, and pelvis; bilateral bone marrow aspiration and biopsy; lumbar puncture; and positron emission
tomography-computed tomography (PET-CT). Patients were
staged according to the Ann Arbor staging classification.
The international prognostic index (IPI) was assessed as previously described [13].

Response evaluation and follow-up
We assessed therapeutic response using the Revised
Response Criteria for Lymphoma [14]. History taking, physical examination, and routine follow-up contrast enhanced
neck, chest, and abdominopelvic CT, and PET-CT were performed every 3 months for the first 2 years, every 6 months
for the next 3 years, and yearly thereafter or whenever
clinically indicated after achieving a complete response (CR).

Statistical analysis

Table 1. Patient characteristics, treatment modalities, and outcomes.
Characteristics

N

Age (years)
Median
Range
≥60 years
Location
Left
Right
Bilateral
ECOG PS
1
Stage
I
II
IV
Extranodal involvement other than testis
Bone
Bone marrow
Lung
Waldeyer’s ring+bone+
bone marrow+adrenal gland
IPI
Low (0–1)
Low-intermediate (2)
High-intermediate (3)
High (4–5)
B-symptoms
Present
Serum LDH
a)
Elevated
Initial treatment modalities
Orchiectomy
Systemic chemotherapy
R-CHOP
CHOP
Prophylactic radiotherapy
Intrathecal prophylaxis
Relapse
CNS relapse
Death

5
2
11
1
14

%
57
41–79

35.7%
14.3%
78.6%
7.1%
100%

9
1
4
4
1
1
1
1

64.3%
7.1%
28.6%
28.6%
7.1%
7.1%
7.1%
7.1%

6
6
2
0

42.9%
42.9%
14.3%
0

0

0

6

42.9%

13

92.9%

12
2
12
0
4
1
2

85.7%
14.3%
85.7%
0
28.6%
7.1%
14.3%

a)

Elevated LDH: ＞250 IU/L.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group
Performance Status; IPI, International Prognostic index; LDH, lactate dehydrogenase; R-CHOP, rituximab+cyclophosphamide+
doxorubicin+vincristine+prednisolone; CNS, central nervous
system.
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59
56
44
41

60
44
68
43
70
45
58
79

66

2
3
4
5

6
7
8
9
10
11
12
13

14

Rt

Rt
Rt
Rt
Lt
Rt
Lt
Rt
Rt

Rt
Rt
Rt
Rt

Bi

Bone

Retroperitoneal

Retroperitoneal

BM
Lung

Waldeyer’s ring, BM,
bone, adrenal gland

Extranodal
involvement

Cervical (Rt), axillary (B),
mediastinal,
retroperitoneal
Retroperitoneal
Retroperitoneal

LN involvement

I

I
I
I
I
I
I
I
II

IV
IV
I
IV

IV

Stage

2

2
0
2
0
1
2
0
2

2
1
0
3

3

Uni

Bi
Uni
Uni
Uni
Uni
Uni
Uni
Uni

Uni
Uni
Uni
Uni

None

IPI Orchiectomy

R-CHOP

R-CHOP
R-CHOP
R-CHOP
R-CHOP
R-CHOP
R-CHOP
R-CHOP
CHOP

R-CHOP
R-CHOP
R-CHOP
CHOP

R-CHOP

CTX

Testis (Lt),
pelvis, PAL

Testis (Lt)
Testis (Lt)
Testis (Lt)
Testis (Lt),
pelvis, PAL
Testis (Lt)
Testis (Lt)
Testis (Lt)
Testis (Rt)
Testis (Lt)
Testis (Rt)
Testis (Lt)

RT

CR

CR
CR
Relapse
CR
CR
CR
CR
Relapse

CR
CR
Relapse
CR

Relapse

Response

BM, testis (Lt), epididymis
(Lt), nasopharynx, cervical
LN (B), intraabdominal LN,
inguinal LN (B)

Cervical LN (Lt)

Skin

CNS

Relapse site

43

64
41
40
14
12
22
44
46

11
15
10
139

27

43

64
41
49
14
12
22
44
a)
47

11
15
a)
26
139

38

PFS
OS
(months) (months)

Two patients died.
Abbreviations: LN, lymph node; IPI, International Prognostic Index; LDH, lactate dehydrogenase; CTX, chemotherapy; RT, radiotherapy; PFS, progression-free survival; OS, overall survival; Uni,
unilateral; Bi, bilateral; Rt, right; Lt, left; B, both; BM, bone marrow; CNS, central nervous system; R-CHOP, rituximab+cyclophosphamide+doxorubicin+vincristine+prednisolone; CR, complete
response; PAL, paraaortic lymph node.

a)

50

1

Patient Age
Location
no. (years)

Table 2. Clinical characteristics, treatment modalities, and outcomes for each patient.
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RESULTS
Patient characteristics
All of the patients initially presented with painless testicular swelling. The median age at diagnosis was 57 years
(range, 41–79 years). The left testicle was involved in 2
patients (14.3%), the right testicle in 11 patients (78.6%),
and both testicles in 1 patient (7.1%). All patients had an
Eastern Cooperative Oncology Group Performance Status
(ECOG PS) score of 1. Nine patients (64.3%) had stage I,
1 patient (7.1%) had stage II, and the other 4 patients (28.6%)
had stage IV disease. The 4 patients with stage IV disease
had extranodal involvement of the bone (N=1), bone marrow
(N=1), lung (N=1), and Waldeyer’s ring + bone + bone marrow
+ adrenal gland (N=1). The IPI score was 0–1 (low risk
group) in 6 patients (42.9%), 2 (low-intermediate risk group)
in 6 patients, and 3 (high-intermediate risk group) in 2 patients (14.3%). No patient had B symptoms. The serum lactate
dehydrogenase (LDH) level was elevated in 6 patients. Patient
characteristics are summarized in Table 1, and individual
characteristics are listed in Table 2.

Treatment
Thirteen patients (92.9%) underwent orchiectomy as an
initial diagnostic and therapeutic procedure. All patients underwent chemotherapy, consisting of either R-CHOP (N=12,
85.7%) or CHOP (N=2, 14.3%) before introduction of
rituximab. Prophylactic radiotherapy was administered to
the contralateral testis once daily with 5 fractions per week
for 12 of the 14 patients with unilateral testicular involvement. The median radiation dose was 3,200 cGy (range,
2,400–3,600 cGy) in 17.6 fractions (range, 12–20 fractions).
The remaining 2 patients did not receive prophylactic radiotherapy; one of these patients initially presented with ex-

tensive disease (stage IV) and the other was aged 79 years
with stage II disease. None of the patients underwent intrathecal prophylaxis, and only one patient with stage IV disease
received therapeutic intrathecal methotrexate, after relapse
at the leptomeninges was confirmed.
In total, 9 patients with stage I disease and 3 with stage
IV disease underwent trimodal treatments comprising orchiectomy, CHOP±R chemotherapy and prophylactic radiotherapy to the contralateral testis. One patient with stage
II disease underwent bimodal treatment involving orchiectomy and CHOP chemotherapy, but not prophylactic radiotherapy at the discretion of the treating physician. The
remaining patient with stage IV disease received R-CHOP
chemotherapy only. Initial treatments are summarized in
Table 1 and individual treatment modalities are listed in
Table 2.

Responses and outcomes
All patients achieved a CR after completion of first-line
chemotherapy. The median duration of follow-up in the
surviving patients was 39 months (range, 10–139 months).
Lymphoma recurred in 4 patients (28.6%). One patient with
stage II disease at diagnosis, who was not administered prophylactic radiotherapy to the contralateral testis, experienced
a relapse at multiple sites including the bone marrow, contralateral testis, epididymis, nasopharynx, and both the cervical and intra-abdominal lymph nodes. He died of sepsis
after the first cycle of second-line chemotherapy (DHAP,
dexamethasone, cytarabine, and cisplatin). Another patient
with stage IV disease at diagnosis, who was given R-CHOP
chemotherapy only, experienced relapse at the spinal nerve
roots and leptomeninges 27 months after initially achieving
a CR. He was then administered intrathecal methotrexate,
and high-dose methotrexate/cytarabine chemotherapy, although refractory disease persisted. The other 2 patients

Fig. 1. Treatment flowchart of 14 patients with primary testicular DLBCL. Abbreviations: R-CHOP, rituximab+cyclophosphamide+doxorubicin+
vincristine+prednisolone; RT, radiotherapy; LN, lymph node; CNS, central nervous system; DLBCL, diffuse large B-cell lymphoma.
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with stage I disease at diagnosis, who underwent orchiectomy
+R-CHOP chemotherapy+prophylactic radiotherapy to the
contralateral testis, suffered from relapses, one in the left
cervical lymph nodes and the other in the skin of the left
upper arm. One patient with relapse at the cervical lymph
node achieved a second CR after 6 cycles of ESHAP chemotherapy (etoposide, methylprednisolone, cytarabine, and cisplatin). The other patient underwent excision biopsy for
the skin involvement. Although the tumor showed regression
after excision, he experienced relapse in the skin of the
thigh and stomach 5 months after excision. He showed progressive disease despite the administration of ESHAP chemotherapy and autologous stem cell transplantation, and he
died of progressive disease. The treatment responses and
outcomes of individual patients are listed in Table 2, and
a flowchart summarizing the treatment of all patients is
shown in Fig. 1.
The median PFS was 3.8 years, with a 3-year PFS rate
of 81%. No median OS had been reached at the time of
reporting, but the 3-year OS rate was 89% (Fig. 2). In univariate analysis, none of the patient characteristics−including an older age (≥60 years old), bilateral testicular involvement, left testicular involvement, advanced stage, extranodal

Fig. 2. Kaplan-Meier plots for progression-free and overall survival.
Abbreviations: OS; overall survival, PFS; progression-free survival.
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involvement other than testis, a high-intermediate or high
risk IPI, elevated LDH level, and prophylactic radiotherapy−
were found to be significantly associated with PFS and/or
OS (Table 3). The ECOG PS was 1 for all patients, and
was therefore not analyzed. Multivariate analysis was not
performed due to the small sample size and number of events.

DISCUSSION
In this retrospective study, all patients with primary testicular DLBCL underwent CHOP ± R without intrathecal
prophylaxis and achieved CR after initial treatment. Four
patients suffered from a relapse of lymphoma, but this occurred in the CNS in only a single patient (7.1%). This
CNS relapse rate is lower than those (9%–35%) previously
reported [4, 6, 10, 15]. The patient with CNS relapse initially
presented with stage IV disease with multiple nodal and
extranodal involvements in Waldeyer’s ring, bone marrow,
bone, both testicles, and the adrenal gland, and also had
an elevated LDH level. The patient showed simultaneous
relapse at the spinal nerve roots and leptomeninges 27 months
after remission. Notably, none of the patients with stage
I or II disease experienced CNS relapse.
Retrospective studies on PTL conducted at the IELSG and
M.D. Anderson Cancer Center (MDACC) showed that the
rate of CNS relapse was not significantly affected by the
administration of intrathecal prophylaxis [10, 15]. The
IELSG-10 study, which was the first prospective study on
PTL, showed that multimodal therapy with R-CHOP, intrathecal methotrexate, and testicular radiotherapy can produce
a good survival outcome and low CNS relapse rate (6%).
Nonetheless, the IELSG-10 study could not distinguish between the effects of intrathecal prophylaxis and combined
rituximab with radiotherapy to the contralateral testis on
the prevention of CNS relapse [9]. The CNS relapse rate
observed in the present study was similar to that in the
IELSG-10 study even without intrathecal prophylaxis, and
is lower than those reported from previous retrospective
studies [4, 6, 9, 10, 15].
A potential sanctuary site formed by the blood-testis barrier makes testicular tumors inaccessible to systemic chemo-

Table 3. Univariate analysis of OS and PFS according to clinical characteristics.

Age (＜60 vs ≥60 years)
Left vs non-left testicular involvement
Unilateral vs bilateral testicular involvement
Stage (I–II vs III–IV)
Extranodal involvement of the testis only vs involvement of additional sites
LDH (normal vs elevated)
IPI (L & LI vs H & HI)
Prophylactic RT vs no RT

N

OS (P)

PFS (P)

9/5
3/11
13/1
10/4
10/4
8/6
12/2
12/2

0.768
0.724
0.724
0.431
0.431
0.643
0.431
0.379

0.922
0.210
0.055
0.989
0.989
0.467
0.871
0.162

Abbreviations: OS, overall survival; PFS, progression-free survival; IPI, International Prognostic index; L, low; LI, low-intermediate; HI,
high-intermediate; H, high; LDH, lactate dehydrogenase; RT, radiotherapy.
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therapy, but can be removed by orchiectomy. However,
considering that most patients suffer from relapse within
2 years, orchiectomy alone is not a definite treatment, even
in patients with stage I disease [16]. The IELSG study reported
that the continuous risk of contralateral testicular relapse
was 15% at 3 years and 42% at 15 years in patients treated
without prophylactic testicular irradiation. Furthermore,
prophylactic testicular irradiation could reduce the rate of
testicular relapse, from 35% to 8% [10]. In addition to systemic chemotherapy, orchiectomy and prophylactic testicular irradiation were associated with an improved PFS
and OS rate, however, its specific effect on CNS relapse
was not statistically significant [10, 15].
The low CNS relapse rate in our study might be explained
at least in part by the inclusion of rituximab (85.7% of patients) or the application of multimodal treatment (85.7%
of patients with orchiectomy+chemotherapy+radiotherapy).
The role of systemic rituximab in the prevention of CNS
relapse is somewhat controversial [13, 17-21]. A randomized
controlled trial on elderly patients with aggressive B-cell
lymphoma (RICOVER-60) demonstrated that the addition
of rituximab could significantly reduce the CNS relapse rate
(4% vs. 6%, P =0.043) [17]. Given that the cerebrospinal
fluid (CSF) rituximab concentration after intravenous administration was less than 1% of its plasma level, improved
systemic disease control by rituximab might have contributed
to the prevention of CNS relapse [22].
The rate of CNS progression has been reported to be up
to 30% amongst patients with advanced stage disease, and
about 10% amongst those with limited stage disease [23,
24]. It has therefore been suggested that CNS prophylaxis
is warranted in advanced disease and may be considered
in limited disease [3]. However, there is no prospective study,
which clarifies the role of intrathecal prophylaxis according
to the extent of disease. In our study, CNS relapse occurred
in a patient who had disseminated disease at presentation,
suggesting that micrometastasis could have been present
when PTL was diagnosed, or the disease could have progressed after treatment.
Intrathecal chemotherapy has several limitations [7]. First,
given that the brain parenchyma is a more frequent site
of CNS involvement than the leptomeninges in PTL, prophylactic intrathecal chemotherapy might be ineffective [4, 10].
Furthermore, the tissue concentration of chemotherapeutic
agents rapidly decreases as distance from the ependymal
surface increases [25]. Second, intrathecal chemotherapy using lumbar puncture can result in a variable ventricular
methotrexate concentration, and there may be occasional
epidural or subdural leakage [26]. The frequent use of
Ommaya reservoirs for drug delivery might cause fatal complications, such as hemorrhage. Finally, chemotherapeutic
agents are rapidly eliminated from CSF by flow excretion
and detoxified in the choroid plexus [27].
Recently, the introduction of rituximab and the use of
multimodal treatment have improved the systemic disease
control of primary testicular DLBCL, although the role of
intrathecal prophylaxis in preventing CNS relapse amongst
bloodresearch.or.kr
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these patients remains controversial [7, 8]. However, based
on previous reports, intrathecal chemotherapy is routinely
performed at many institutions, although many of these studies were conducted during the pre-rituximab era [1, 10,
15]. The study we report here is the first to address the
role of intrathecal prophylaxis in the rituximab era. We
found that the rate of CNS relapse is no higher than that
in previous reports, even without intrathecal prophylaxis,
and we think that a prospective study with a larger population
of patients is warranted to conclusively demonstrate our
findings.
This retrospective study has some limitations. The small
study population, diverse treatment protocols, and relatively
short follow-up period made it difficult to identify relevant
prognostic factors. Poor prognostic markers reported in previous studies include older age, advanced-stage disease, high
ECOG PS scores, infiltration of adjacent tissues, bulky disease,
elevated LDH, the presence of B symptoms, a high IPI score,
left testicular involvement, and not having surgery or radiotherapy [1, 4, 28-30]. However, we could not demonstrate
the association of those clinical characteristics with clinical
outcomes in this study due to the small sample size.
In conclusion, even without intrathecal prophylaxis, the
rate of CNS relapse is relatively low in the Korean patients
with primary testicular DLBCL, compared to previous
reports.
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