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Abstract

Primary non-Hodgkin’s lymphoma of the testis (PTL) accounts for about 9% of testicular neoplasms and 1–2% of all non-Hodgkin’s
lymphomas. It is the most common testicular malignancy in elder men. Anecdotal reports associated PTL development with trauma, chronic
orchitis, cryptorchidism, or filariasis exist, but no case-control studies have confirmed their etiologic significance. Diffuse large B-cell
lymphoma (DLBCL) is the most common histotype in primary forms; aggressive histologies, especially Burkitt’s lymphoma, are prevalent
in cases of secondary involvement of testis. The most common clinical presentation is a unilateral painless scrotal swelling, sometimes with
sharp scrotal pain or hydrocele. Systemic B symptoms are present in 25–41% of patients with advanced stage. Less frequently, abdominal pain,
and ascites can be seen in patients with involvement of retroperitoneal lymph nodes. Bilateral testicular involvement is detected in up to 35%
of patients. Although good results with doxorubicin-containing chemotherapy, followed or not by radiotherapy, have been reported, a high
proportion of patients with stage I–II diseases experience aggressive relapses, and patients with advanced disease have a very poor prognosis.
PTL has a propensity to disseminate to other extranodal organs, including the controlateral testis, CNS, skin, Waldeyer’s ring, lung, pleura,
and soft tissue. Orchidectomy followed by R-CHOP combination, with CNS prophylaxis, and prophylactic irradiation of the contralateral
testis is the recommended first-line treatment for patients with limited disease. Management of patients with advanced or relapsed disease
should follow the worldwide recommendations for nodal DLBCL.

© 2007 Elsevier Ireland Ltd. All rights reserved.
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. Definition, incidence, and risk factors
Primary non-Hodgkin’s lymphoma of the testis (PTL) is
n uncommon disease. It accounts for about 9% of testicu-
ar neoplasms and 1–2% of all non-Hodgkin’s lymphomas,
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ith an estimated incidence of 0.26/100,000 per year [1].
espite this low overall incidence, however, it is the most

ommon testicular malignancy in men older than 50 years of
ge; 85% of all PTLs are diagnosed in men over 60 years of
ge [2]. PTL has a rather high incidence of bilateral involve-
ent and a propensity for extranodal spread to the skin,

ubcutaneous tissue, central nervous system (CNS), lung, and
aldeyer’s ring. Diffuse large B-cell lymphoma (DLBCL) is

he most common histotype in primary forms, while in sec-
ndary involvement of testis, other aggressive histologies,
specially Burkitt’s lymphoma, are prevalent. Although good
esults with doxorubicin-containing chemotherapy, followed
r not by radiotherapy, have been reported, a high propor-
ion of patients with stage I–II diseases experience aggressive
elapse, and patients with advanced disease have a very poor
rognosis. CNS and residual testicle are often involved in
elapsing patients [2,3]. There are not well-documented pre-
isposing causes for PTL. Anecdotal reports associated with
rauma, chronic orchitis, cryptorchidism, or filariasis exists
4–6]. To date, no case-control studies proving their etiologic
ignificance have been published.

. Pathology

For pathological diagnosis, orchiectomy is the method of
hoice to obtain tissue samples, which better results with
espect to fine needle ultrasound guided biopsy. Orchiectomy
ot only provides a better histological definition but it also
emoves the main tumour mass allowing a good local tumour
ontrol [7]. Moreover, orchiectomy also removes a poten-
ial sanctuary site, as the blood–testis barrier makes testis
umours a chemotherapy sanctuary [8]. Most of PTLs dis-
lay a B-cell immunophenotype, being DLBCL in 80–90%
f cases. Other histological subtypes, mostly Burkitt’s and
urkitt’s-like types, have been reported in 10–20% of cases,
ostly in HIV+ patients. Rarely T-cell or follicular lym-

homas involving the testes have been reported [9–11].
mmunophenotypic features in PTL are similar to those
eported for the same histological categories arising in lymph
odes or other extranodal organs. Monoclonal lymphoid cells
ave been shown in controlateral testis in PTL patients, sug-
esting that bilateral testicular involvement is a pattern of a
isease of the same origin [12]. Similarly to those reported
or extranodal marginal zone lymphoma, somatic hyper-
utations of immunoglobulin heavy-chain gene have been

escribed in PTL, indicating a possible antigen-driven stim-
lation in these lymphomas [13].

. Clinical features
PTL present in adult patients, with a median age in the
ixth decade. The most common clinical presentation is a uni-
ateral painless scrotal swelling, sometimes with sharp scrotal
ain. Systemic B symptoms such as fever, night sweats,
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nd weight loss are usually present only in advanced stage,
n 25–41% of patients [8,14,15]. Less frequently, abdomi-
al pain, and ascites can be seen in patients with enlarged
etroperitoneal lymph nodes [16]. Hydrocele is observed in
3% of cases, requiring ultrasound of the testis to detect the
arenchymal mass. Lymphomatous mass has a sonographic
ppearance of a focal hypoechoic mass without a definable
apsule or diffuse enlargement and decreased echogenic-
ty of the entire testis that contrasts with the hyperechoic
spect of normal testis. On physical examination, there is
sually a monolateral firm mass. Bilateral testicular involve-
ent may be synchronous at diagnosis or, more frequently,

synchronous during the course of the disease, and has been
etected in up to 35% of patients [14,15]; lymphoma is the
ost common bilateral tumour of the testis [17,18].
Lymphoma can infiltrate epididymus, spermatic cord,

crotal skin, and retroperitoneal lymph nodes. PTL has a
ropensity to disseminate systematically to several extran-
dal sites including the controlateral testis, CNS (6–16%),
kin (0–35%), Waldeyer’s ring (5%), lung, pleura, and soft
issue. Involvement of Waldeyer’s ring is enigmatic. This may
e because of a common embryonic origin, since both the
estis and the oropharynx and nasopharynx are derived from
he endoderm. Involvement of these sites may occur either
oncurrently or subsequently during the course of the disease.

The rarity of non-germ cell testis tumours can jeopardize
heir correct diagnosis and is an important reason for the fail-
re to recognize them reliably, especially in young patients.
iagnostic errors in this setting, though small in number, can
e clinically tragic because treatment and prognosis of PTL
re very different from the germ cell tumours. Testicular lym-
homa in most cases should be easily distinguishable from
erm cell cancer on morphologic grounds. However, the dif-
erential diagnosis with seminoma in some cases may not
e straightforward; immunohistochemistry is very helpful in
his setting.

. Staging

Complete staging work-up for PTL is the same that
outinely used for other NHL. It includes an accurate phys-
cal examination, complete haematological and biochemical
xams, total-body computerized tomography, and bone mar-
ow aspirate and biopsy. Some particular sites of disease
requently involved by PTL, that is CNS, skin, Waldeyer’s
ing, and the contralateral testis, require especially diagnos-
ic procedures; brain MRI, CSF examination, and screening
ltrasound of the contralateral testis are advisable. The pres-
nce of pulmonary masses or pleural effusions should be
istologically assessed. Bone marrow assessment should fol-
ow the general statements for all NHL. CSF flow cytometry

as been recently showed to detect occult CNS disease in
ggressive B-cell lymphomas [19] and PET scan increases
ccuracy in lymphoma staging [20]. Such new staging pro-
edures may be worthwhile to be incorporated into staging
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ork-up of PTL, but so far only anecdotal reports exist on
he use of PET in PTL [21].

The standard staging system used for PTL is the same one
roposed for Hodgkin’s lymphoma at the Ann Arbor Confer-
nce in 1971 [22], but with a few modifications. Fifty to 60%
f all patients with testicular lymphoma present with stage-IE
isease, which consists of the mono or bilateral involve-
ent of the testes. Stage-IIE disease represents the mono or

ilateral testicular involvement associated with concomitant
nvolvement of loco-regional (retroperitoneal and/or iliac)
ymph nodes; 20–30% of patients have this stage at presenta-
ion. Stage III–IV disease is defined by mono or bilateral
esticular involvement with involvement of distant lymph
odes and/or extranodal sites [23]. Stage III disease is very
are (3–5%), whereas the precise incidence of stage IV is not
asy to assess. A stage IV testicular lymphoma is virtually
ndistinguishable from an advanced stage nodal lymphoma
ith testicular involvement. The rate of testicular involve-
ent in advanced stage DLBCL is 10–18% and 10–29% in
urkitt’s lymphoma. In order to separate these two entities, a

esticular lymphoma is usually defined if the testicular mass is
he primary site of the disease or the main site of involvement.

. Prognosis

PTL are very aggressive malignancies, with a poor out-
ome. In spite of initial complete remission, most patients
ith stage I/II disease experience relapse [1,11,24–26]. Most

elapses occur within the first 2 years of follow-up, but late
elapses have been also reported [27]. The pattern of relapse
epends on the first-line treatment; after chemotherapy both
ystemic and regional relapses are seen, while systemic
elapses are more common than local ones in irradiated
atients. In most cases, relapses occurred in extranodal sites
uch as: CNS, skin, lung, pleura, soft tissue, Waldeyer’s ring
28,29]. Five-year relapse rate in patients with limited disease
reated with orchiectomy and chemotherapy, followed or not
y radiotherapy, oscillates between 42% and 66% [30,31].
elapse in the controlateral testis occurs in 5–35% of the
atients, with a 3- and 15-year risk of 15% and 40%, respec-
ively [15,23]. This form of relapse occurs mostly in patients
ho did not receive prophylactic scrotal radiotherapy [23].
NS relapses both in brain parenchyma and meninges, are
efinitely more common than in other aggressive lymphomas.
his complication is usually observed during the first 2 years
f follow-up, but late relapses involving exclusively the CNS
ave also been reported [3,30]. In the largest reported series
f patients with PTL (n = 373), the International Extranodal
ymphoma Study Group (IELSG) observed a 5- and 10-year
isk of CNS relapse of 20% and 35%, respectively [23]. Five-
ear survival ranges from 16% to 50%, and median survival

s 12–24 months according to the different series of patients
7,14]. In the largest series of PTL patients reported so far
23], outcome was very poor, with a 5- and 10-year OS of
8% and 27%, respectively. The overall and progression-free
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urvival curves showed no clear evidence of plateau, sug-
esting no cure for patients with PTL, even for those with
tage I–II disease. Five- and 10-year OS for patients with
tage I PTL was 58% and 29%, and with stage II PTL was
6% and 29%, respectively [23]. Disseminated lymphomas
nvolving the testis (stage IV disease) show a very aggressive
ehaviour with a relapse rate >90% and a 5-year survival of
0–25%. Patterns of relapse and dissemination are similar to
hose described for patients with limited disease [3,23]. In
he final phase of disease infiltration of any organ may occur,
nd a leukemic phase has also been reported [26].

Several variables have been reported as prognostic fac-
ors in patients with PTL; among others: age, performance
tatus, systemic symptoms, tumour burden > 9 cm, spermatic
ord involvement, LDH serum level, histologic grade, vas-
ular invasion, degree of sclerosis, and stage of disease
5,15,25,32]. In the IELSG series of 373 PTL patients, the
ariables associated with a longer overall survival were:
ow/low-intermediate risk, according to the International
rognostic Index, absence of B symptoms, anthracycline-
ased chemotherapy, and prophylactic scrotal radiotherapy
23].

. Treatment

.1. Treatment of PTL patients with limited disease
stage I–II)

Standard treatment for patients with PTL has not been yet
stablished [15]. Orchiectomy not only provides histological
issue for diagnosis but it also removes a potential sanctu-
ry site, as the blood–testis barrier makes testicular tumours
naccessible to systemic chemotherapy. Although occasion-
lly long-term survival may be achieved with orchiectomy
lone, surgery should not be considered as the exclusive treat-
ent even in patients with stage I disease. In fact, most of

hese patients treated with surgery alone experience relapse
ithin 2 years, suggesting that widespread microscopic
isease is present at diagnosis in PTL [33]. Thus, orchiec-
omy followed by complementary anthracycline-containing
hemotherapy is a widely accepted option as suitable for
ndividual clinical use on a type 3 level of evidence. The
se of anthracycline-based chemotherapy has been asso-
iated with a 5-year survival of 30–75% [3,24,26,30,34].
lthough it is not possible to individuate the most effica-

ious chemotherapy regimen due to the limited number of
atients in the reported series and the lack of randomised tri-
ls, doxorubicin-containing regimens have been associated
ith an improvement in the relapse-free survival compared
ith orchiectomy ± radiotherapy. However, the advantage
n survival time varied greatly among the different series

ublished so far. The most common chemotherapy regimen
sed was standard CHOP (cyclophosphamide, doxorubicin,
incristine, and prednisone) in the most recent studies and
ess frequently CHOP-like regimens such as MACOP-B
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methotrexate, doxorubicin, cyclophosphamide, vincristine,
leomycin, and prednisone) [3] or VCAP (vindesine, dox-
rubicin, cyclophosphamide, and prednisone) [35].

As in nodal DLBCL, the addition of rituximab to CHOP
hemotherapy may be useful in PTL as suggested by pre-
iminary data of the recently reported IELSG #10 trial
36]. In this study, 49 patients with stage I–II PTL were
reated with 6–8 cycles of CHOP and rituximab and com-
lete prophylaxis with intrathecal methotrexate and scrotal
adiotherapy ± loco-regional radiotherapy for stage II. The
reliminary results suggest an improvement in the outcome
ith a 3-year OS and 3-year PFS of 87% and 84%, no

ontralateral testis relapses and 2.5% actuarial risk of CNS
elapse at 3 years [36]. In a preliminary study conducted by
ELSG and MDACC, 27 patients were treated with the same
egimen (CHOP + intrathecal methotrexate and scrotal radio-
herapy ± loco-regional radiotherapy for stage II) but without
ituximab. The 5-year PFS and OS were 78% and 66%,
espectively, without an apparent plateau. There were no tes-
icular relapses and the actuarial risk of CNS relapse was still
igh at 16% [37]. It is difficult to assess from these studies if
he addition of rituximab may prevent CNS relapses. The dif-
erences in results may be merely due to different follow-up
ime or to a true reduced risk of systemic relapse in rituximab-
reated patients that might prevent CNS recurrences. On the
ther hand, as demonstrated by Feugier et al. in a randomized
rial on 399 patients with DLBCL comparing R-CHOP versus
HOP chemotherapy regimen [38], the addition of rituximab
id not reduce the risk of CNS dissemination at relapse. In
act, CNS dissemination rate was 5.4% and 4.5% (p = 0.68)
or patients treated with R-CHOP and CHOP, respectively.
ffectively, there are several doubts about the capacity of

ituximab to cross the whole blood–brain barrier and, as con-
equence, to prevent CNS dissemination. Larger studies with
more mature follow-up will show the role of rituximab in
TL treatment.

Routine CNS prophylaxis is recommended in PTL
atients of any stage since the high rate of CNS recurrence.
he best strategy to prevent CNS relapse is still a matter of
ebate. The value of prophylactic intrathecal chemotherapy
s controversial because CNS relapses occur more frequently
n brain parenchyma than in meninges and also in patients
ho had received intrathecal chemotherapy [23,29]. Per-
aps, the use of drugs with a higher CNS bioavailability, like
ethotrexate or cytarabine administered at high doses, could

educe the incidence of this dismal complication. This type of
hemotherapy could however be associated with severe toxic
ide effects in elderly patients, such as PTL usually are.

Radiation therapy can be used as prophylactic therapy
o prevent relapse in the regional lymph nodes or in the
ontrolateral testis in patients with stage-IE disease or to
reat lymphomatous lesions, mostly retroperitoneal lym-

hadenopathies, in patients with stage-IIE disease. Patients
hould be treated on linear accelerator with energies ≥6 MV
nd by anterior and posterior equally weighted fields, both
elds being treated daily 5 days per week. The clinical target
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olume in involved field (IF) irradiation for stage II dis-
ase should include the entire involved nodal region and
ay include an adjacent nodal region. Minimum IF, for

atients with limited para-aortic lymph node involvement
nly, should include the cm wide field. Maximum IF should
nclude inverted “Y” or “dog leg” field and include para-
ortic lymph node region and bilateral pelvic lymph nodes.
or patients receiving pelvic irradiation, the inferior border
hould be at the superior border of the obturator foramen
n patients with inguinal lymph node involvement, and 5 cm
elow the involved inguinal lymph nodes in patients with
nguinal lymph node involvement. Left renal hilar lymph
odes must be included in patients with left testicular pre-
entation. Both kidneys should be located by planning CT
nd appropriate blocks should be used to prevent including
ore than 25% of renal parenchyma in the para-aortic field. IF

adiation dose in patients with stage II disease depends on the
esponse to primary chemotherapy: 30–35 Gy (conventional
ractionation) for patients who achieved complete remission
nd 35–45 Gy for patients who did not. The indication for
adiation therapy as exclusive treatment after orchidectomy
hould be kept for patients with clinical contraindications
o systemic treatment. Almost all patients with stage-IE or
IIE irradiated to the retroperitoneum experience systemic
issemination, with a very few cases of in-field relapses.

Prophylactic irradiation (25–30 Gy; standard fraction-
tion) prevents relapses in the contralateral testis, with
xcellent tolerability [1,24,25,34,39]. The clinical target vol-
me in scrotal irradiation should be defined clinically by
alpation. The contralateral testis should be treated with the
irect anterior beam with electron beam 9–12 MV or direct
nterior cobalt field or 6 MV field bolus should be placed for
atient who are treated with 6 MG linear accelerator. Care
hould be taken to avoid unnecessary radiation to the per-
neum or the legs. Other uses of radiation therapy could be
elated to the control of CNS disease. With the current evi-
ence, CNS prophylactic irradiation was not addressed in
eported literature while the irradiation of CNS lesions from
TL should follow the general rules for other aggressive

ymphomas with CNS involvement at relapse.
In conclusion, PTL patients with limited disease should

e managed with primary orchidectomy followed by
-CHOP treatment, CNS prophylaxis (high-dose methotrex-
te ± intrathecal chemotherapy), and prophylactic scrotal
adiotherapy. In patients with stage-IIE disease, irradiation
f involved lymph nodes is advisable.

.2. Treatment of advanced disease (stage III–IV)

These patients should be treated according to the
uidelines for the treatment of advanced stage nodal
LBCL. Standard therapeutic option for patients with stage
II–IV disease is conventional-dose anthracycline-containing
hemotherapy plus rituximab with the addition of prophylac-
ic scrotal radiotherapy and intrathecal chemotherapy. The
ddition of high-dose methotrexate might improve CNS pro-
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hylaxis, especially in the younger patients but this has never
een formally demonstrated [40]. High-dose chemotherapy
upported by autologous stem cell transplantation may be an
nvestigational option in these patients.

.3. Treatment of relapsed or refractory PTL

Standard therapeutic option for patients with relapsed PTL
as not been yet defined in prospective trials. However, ther-
peutic strategy should be the same as for other relapsed
ggressive NHL. Therapeutic decision is influenced by age,
erformance status, and previous treatments. At the time
f therapeutic decision it is important to take into account
hat many of patients with relapsed PTL are elderly, have

large tumour burden, poor performance status, weight
oss, and multiorgan dysfunction. In patients <65 years with
hemosensitive relapse, high-dose chemotherapy supported
y autologous stem cell transplantation is recommended.
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