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Abstract
This chapter explores the testicular involvement of lymphoma. Testicular
lymphoma may either represent secondary involvement by systemic disease or primary malignancy. Regarding primary testicular lymphoma (PTL), it is a rare form
of extranodal lymphoma and the most frequent malignant testicular neoplasm
in men over the age of 60 years. The diffuse large B-cell lymphoma (DLBCL)
accounts for the majority of cases. The morphologic manifestation of PTL on
imaging may be in the form of a localized mass or a diffuse enlargement of the
testis. On ultrasonography, PTL usually appears as a hypoechoic area with hypervascularity. MRI and positron emission tomography with computed tomography
(PET/CT) are useful diagnostic tools. The latter is crucial in staging and follow-up
of these patients. The treatment of PTL is based on orchiectomy, chemotherapy,
and radiotherapy. The prognosis is poor and PTL exhibits a propensity to relapse
in the central nervous system (CNS) and in the opposite testis. Secondary involvement of the testis by non-Hodgkin lymphoma (NHL) is more frequent than PTL.
Patients may develop the relapsed or refractory disease in the testis in the context
of disseminated lymphomas due to the existence of the blood-testis barrier. This
chapter discusses the treatment of secondary involvement by lymphoma.
Keywords: testicular lymphoma, non-Hodgkin lymphoma, testis, sanctuary sites,
primary testicular lymphoma

1. Introduction
Approximately 30% of all non-Hodgkin lymphomas (NHL) arise from extranodal sites. The management of primary extranodal presentation often implies
site-specific diagnostic and therapeutic strategies [1].
Testicular lymphoma often represents secondary involvement, although primary testicular lymphoma (PTL) may occur. Secondary testicular involvement is
frequent in advanced NHL cases and is observed in up to 20% of patients in autopsy
findings [2]. Furthermore, the testis is considered a “sanctuary” site for chemotherapy and is commonly the site of residual cancer after adequate treatment with
chemotherapy [3].
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PTL is the most common malignant testicular neoplasm in men over sixty years.
It is an aggressive and rare form of extranodal lymphoma and represents 1–2% of
NHL and 1–9% of all testicular tumors [4].

2. Primary testicular lymphoma
2.1 Histological subtypes
There are several histological subtypes of PTL, such as follicular lymphoma,
Burkitt’s lymphoma, and diffuse large B-cell lymphoma (DLBCL). Primary DLBCL
is the most common subtype of lymphoma (80%) in the adult testis, whereas most
of testicular lymphomas in children consist of secondary involvement by lymphoblastic lymphoma, DLBCL, or Burkitt’s lymphoma [5].
Infrequent histological subtypes in testis include mantle cell lymphoma, the
extranodal natural killer–cell lymphoma, peripheral T-cell lymphoma, extranodal
marginal zone lymphoma, and activin receptor-like kinase-1–negative anaplastic
large cell lymphoma. Table 1 summarizes PTL subtypes and their frequency.
Patients with HIV (human immunodeficiency virus) infection often exhibit
more aggressive variants of PTL [6]. Follicular lymphoma (FL) of the testis is very
uncommon and has been reported mainly in childhood.
2.2 Epidemiology
Regarding the incidence of extranodal NHLs, it is similar to other lymphomas:
in countries with high NHL incidence, there is an increased incidence of extranodal
disease. An important geographic variation of the distribution across the diverse
anatomic sites of onset as well as the overall frequency of the extranodal presentation has been reported.
Extranodal lymphomas can derive from practically each and every organ. The
published data from large series have shown bone, skin, brain, and gastrointestinal
(GI) tract to be the most frequent sites of extranodal involvement. Ann Arbor
staging system classifies the Waldeyer’s ring and tonsils as lymphatic locations, so
their designation as extranodal sites remains a controversy. However, when they are
included in the extranodal lymphoma series, the neck and head are the second most
frequent locations. Furthermore, the incidence of primary extranodal presentation
is variable across the different B-cell histologic subtypes, including less than 10%
of follicular lymphomas (FL), up to 50% of DLBCL, and the majority of Burkitt’s
Subtype
Diffuse large B-cell lymphoma (DLBCL)

78.1%

DLBCL, immunoblastic variant

3.7%

Burkitt’s lymphoma

1.3%

Diffuse non-Hodgkin’s mixed small and large cell lymphoma

1.2%

Small lymphocytic lymphoma

0.8%

Lymphoplasmacytic lymphoma

0.6%

Mantle cell lymphoma

0.4%

Others/not specified

8.8%

Table 1.
Histological subtypes of PTL.
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lymphomas (BL). The histologic subtypes can be site-specific for some localizations such as central nervous system (CNS) or testis, where the majority of cases
are DLBCL. Contrarily, in the GI tract, a wide spectrum of lymphoma types can
be found, including mantle cell lymphoma (MCL), marginal zone lymphoma of
mucosa-associated lymphoid tissue (MALT) BL, FL, and DLBCL [1].
The annual incidence of PTL is 0.09–0.26/100,000 per year and the median age
at diagnosis of PTL is 67 years old [7]. Moreover, PTL is both the most common
testicular malignancy in men age > 60 years and the most frequent bilateral testicular neoplasm [6].
2.3 Risk factors and genetics
Despite the fact that there are limited data about risk factors for PTL, HIV
infection is a well-known risk factor for aggressive NHL, with lymphomas in
HIV-positive patients more frequently developing in extranodal sites, such as
the testis.
HIV-infected patients with PTL are younger (36 years is the median age). In
these patients, Burkitt-like, plasmablastic and immunoblastic histological types are
more habitual [6].
With regard to genetic risk factors for lymphoma, plasmacytoid differentiation, that is shown in some cases of PTL, with somatic hypermutation of
immunoglobulin heavy-chain genes (IgH) and the presence of a high rate of T-cell
infiltrate, suggest that antigen-driven stimulation could be implicated, as well as
in extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue
(eMZL of MALT).
Other characteristics usually observed in PTL that raise the possibility of an
antigen-driven mechanism in their pathogenesis are a higher frequency of the loss
of HLA-DR and DQ expression, along with homozygous deletions of the corresponding genes, and the frequency of HLA-DRB1–15 and HLA-DRB1–12 [8].
2.4 Clinical features
Testicular lymphoma can be the initial presentation of clinically occult disease
or a primary extranodal disease. It must be considered in the differential diagnosis
of a testicular mass, especially in patients over 60 years old [9].
The classic presentation consists of a painless, swollen, and hard testis or a
testicular mass, without preference for either side. An associated hydrocele is found
in about 40% and synchronous bilateral involvement occurs in approximately
6% of cases. Systemic B symptoms are usually present only in an advanced stage.
Moreover, patients can present abdominal pain or ascites. In addition to the contralateral testis, the disease typically spreads to other extranodal sites such as the skin
and subcutaneous tissue, the lungs, the bone, and mainly the CNS [1].
2.5 Diagnosis and stages
In clinical practice, ultrasonography and magnetic resonance imaging (MRI) are
the most commonly used imaging modalities, which allow simultaneous evaluation
of both testicles, paratesticular space, and spermatic cord.
Staging workup is the same as used for other forms of aggressive NHL. It consists
of bone marrow biopsy and FDG PET/CT, with the addition of specific CNS staging
with a lumbar puncture for cerebrospinal fluid analysis and cranial MRI. CNS is the
most frequent metastatic location with a reported incidence of 45%. Furthermore,
64% of CNS relapses involve the brain parenchyma [10].
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Stage I: Involvement of a single extralymphatic organ or site or of a single lymph node region.
Stage II: Localized involvement of an extralymphatic organ or site or involvement of two or more lymph
node regions on the same side of the diaphragm.
Stage III: Involvement of lymph node regions or structures on both sides of the diaphragm.
Stage IV: Diffuse or disseminated involvement of one or more extralymphatic organs, or either:
• Involvement of the liver, bone marrow, pleura or cerebrospinal fluid.
• Isolated extralymphatic organ involvement without adjacent regional lymph node involvement, but with
the disease in distant sites.
Additional sub staging variables include:
• A: Asymptomatic
• B: Presence of B symptoms (including fever, night sweats, and weight loss of ≥10% of body weight over
6 months.)
• E: Involvement of a single, extranodal site, contiguous or proximal to a known nodal site (stages I to III
only; additional extranodal involvement is stage IV).
• S: Splenic involvement.
• X: Bulky nodal disease: nodal mass > 1/3 of intrathoracic diameter or 10 cm in dimension.

Table 2.
Ann-Arbor staging system used in PTL.

The Ann Arbor staging system is the most widely utilized for lymphoma staging, for both HL and NHL. It is named after the town of Ann Arbor in the US state
of Michigan where the Committee on Hodgkin’s Disease Staging Classification
met in 1971 to agree on it. It updated and replaced the earlier Rye staging system
(Table 2) [11].
The disease is limited to the testis (stage IE) in the majority of patients and
nearly 20% of patients have stage II disease. Disseminated disease is rare. A stage IV
testicular lymphoma is virtually indistinguishable from a nodal one with testicular
involvement [1].
2.5.1 Ultrasound scan
Scrotal ultrasound is useful to confirm the diagnosis of a solid intratesticular
tumor, but it does not provide sufficiently reliable information to precisely determine the T stage: whether the tunica albuginea, tunica vaginalis, epididymis, or
spermatic cord are affected [12].
Generally, ultrasonography demonstrates focal or diffuse areas of hypoechogenicity with hypervascularity in an enlarged testis. MRI allows detailed evaluation
of both testes, paratesticular spaces, and spermatic cord [6].
In the series of Bertolotto et al., these authors described a group of 43 patients
with pathologically proven testicular lymphoma investigated with grayscale and
Doppler ultrasound scan. Doppler ultrasound findings confirmed that testicular
lymphomas present as hypoechoic lesions of the testis, either focal or diffuse,
predominantly with a hypervascular appearance. In 72% of cases, normal testicular vessels traversing the lesion can be found. This sonographic feature is only
indicative of the infiltrative nature of the pathologic process, but it is not specific
for lymphoma, because it has been reported in other infiltrative neoplasms, such
as plasmacytoma and leukemia infiltration. On the other hand, non-neoplastic
disorders and other inflammatory diseases, such as chronic granulomatous orchitis,
may present as hypervascularity of the entire testis or a striated pattern, decreased
echogenicity, diffuse enlargement, or multifocal hypoechoic hypervascular lesions,
4
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Figure 1.
Testicular ultrasound scan of a patient with suspected testicular lymphoma showing an enlarged right testicle
(11 cc) with heterogeneous echogenicity, with poorly defined hypoechoic areas (A). The Doppler study (B)
shows increased vascularity of the testicular parenchyma.

identical to the grayscale and Doppler sonographic characteristics of lymphoma.
An accurate interpretation of these findings could be difficult if clinical features
of inflammation are absent. In these cases, biopsy should be considered, and often
orchidectomy is performed to establish the final diagnosis (Figure 1) [13].
2.5.2 Magnetic resonance imaging
MRI of the testes seems to be more accurate than ultrasound for detecting
involvement of the tunica albuginea, the epididymis and the spermatic cord
(Figures 2 and 3) [12].
2.5.3 PET/CT
PET/CT and bone marrow biopsy, along with the specific CNS staging (lumbar
puncture for cerebrospinal fluid analysis by cytology and flow cytometry and brain
MRI) are used at the initial staging of patients with PTL [6].
Nowadays, PET with glucose analog 18F-fluorodeoxyglucose (18F-FDG) is the
most commonly used imaging modality for evaluating tumor metabolism. PTL usually shows increased 18F-FDG uptake. Despite the growing use in clinical practice of
FDG PET/CT, its role in PTL has neither been clearly defined (Figures 4 and 5) [10].
2.5.4 Bone marrow biopsy and lumbar puncture
Because of the high tendency of PTL to disseminate to particular extranodal
sites, some specific diagnostic procedures are required for complete staging. The
5
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Figure 2.
Coronal and axial MRI in a patient with diffuse large cell lymphoma B (activated phenotype). The images
show thickening of the left spermatic cord from its intra-abdominal segment to the interior of the scrotum, with
involvement of the epididymis and testis (A and B). The right testis shows a low signal, hyper-uptake lesion,
3 cm in size (C-E).

Figure 3.
An axial MRI image shows a testicular nodule in a patient with generalized lymphadenopathy.

presence of pulmonary mass, pleural effusion, skin, or Waldayer’s ring lesions
needs histological confirmation.
An accurate examination of the skin is recommended due to the association of
PTL with cutaneous “leg-type DLBCL” and testicular DLBCL. Additionally, skin is a
frequent site of extranodal relapse of PTL, especially in HIV-positive patients.
Lumbar puncture with cytological and flow cytometric analysis on CSF is
mandatory to exclude CNS involvement. Benevolo et al. conducted a study comparing the diagnostic and prognostic value of conventional cytological (CC) examination and flow cytometry (FCM) of a base-line sample of cerebrospinal fluid in 174
6
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Figure 4.
PET/CT in a patient diagnosed with a PTL (diffuse large B-cell lymphoma). Numerous hypermetabolic left
paraaortic lymphadenopathy (16 mm and SUVmax: 18), located in the anterior aspect of the psoas.

Figure 5.
Burkitt’s lymphoma relapse in the testicle. Radiotracer uptake is observed in the right inguinal canal
(arrow, A and B). The last image (C) corresponds to the control PET/CT after right orchiectomy.
7

Lymphoma

patients with aggressive NHL. The results showed a significantly higher risk of CNS
progression in patients with FCM-positive and CC-negative patients, compared to
patients who are both FCM- and CC-negative. Therefore, FCM is a highly sensitive test to rule out CNS involvement, and it should be recommended in all NHL
patients at high risk of CNS relapse, including testicular lymphoma. Moreover,
HIV serology should be checked in all cases, because testicular lymphoma is more
frequent in HIV-positive patients [8].
2.6 Differential diagnosis
Bacterial epididymal-orchitis, primary testicular tumors, testicular infarction,
and genitourinary tuberculosis must be considered in the differential diagnosis
of PTL. Several germ cell tumors, such as classic seminoma, spermatocytic seminoma, and embryonal carcinoma, should be included in the differential diagnosis
of primary testicular DLBCL. Granulomatous and viral orchitis can also mimic
lymphoma. Unlike the majority of lymphoma cells, seminoma cells have a distinctive histologic pattern, including rounded but focally flattened central nuclei,
glycogen-rich cytoplasms, and distinct cell membranes. The cells of spermatocytes
seminoma are polymorphous and they can be divided into three types. Embryonal
carcinoma has a classic epithelioid appearance that usually forms papillary, tubular,
or glandular structures. Lymphomas usually consist of smaller cells with a higher
nucleo-cytoplasmic ratio. Furthermore, these neoplasms exhibit diffuse intertubular infiltration with recognizable tubular remnants. This characteristic intertubular
growth pattern of lymphoma is initially suggestive of the diagnosis in numerous
cases. Contrary to seminoma and embryonal carcinoma, lymphomas lack precursor
intratubular germ cell neoplasia. Viral and granulomatous orchitis have heterogeneous and benign-appearing inflammatory cellular infiltrates, in contrast to the
more homogeneous and malignant-appearing infiltrate of lymphoma [5].
2.7 The role of testicular biopsy
The diagnosis of primary testicular lymphoma is often confirmed through orchiectomy or testis biopsy [14]. Over the past decades, there has been a trend towards
primary orchidectomy [15].
Coad et al. found needle biopsy to be a safe and simple method of examining the
testes of patients with acute leukemia and non-Hodgkin’s lymphoma. The procedure
is quickly carried out under a short general anesthetic on an outpatient basis. Only
one out of 102 cases provided insufficient material for histological examination.
Using needle biopsy, a good correlation between clinical assessment and histological appearance was found. Out of 70 clinically normal testes, in 6 (8.5%) cases
testicular infiltration was detected [16].
2.8 Pathology
According to prior work, lymphoma can infiltrate the epididymis and spermatic
cord. The macroscopic observations showed that the cut surface of the tumor is
usually solid, and testicular masses measures around 5.5 cm (range: 2.5–9 cm).
Regarding macroscopic tumor appearance, they were gray or gray-red in color,
tender, and spongy, and had clear boundaries [17].
The large majority of PTLs (80–98%) are DLBCLs, although patients with HIV
infection commonly present with more aggressive variants. B-cell markers, such as
CD19, CD20, CD79a, and PAX5 are typically expressed by DLBCL-type PTL. Bcl-2
protein is expressed in 70% of cases, but Bcl-6 is rarely positive.
8
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The median MIB1 proliferative index is 40%, and in the non-HIV population,
Epstein–Barr virus is usually negative (Figure 6) [6].
2.9 Treatment
The treatment of primary testicular lymphoma is based on orchiectomy, chemotherapy, and occasionally radiotherapy, but there is not a standardized regimen.
It is an extremely aggressive neoplasm with poor progression-free survival and
overall survival [14]. A study from the International Extranodal Lymphoma Study
Group (IELSG) has reported that R-CHOP chemoimmunotherapy with intrathecal
methotrexate prophylaxis and radiotherapy to the contralateral testis could reduce
CNS relapse (6%) [18].
Orchiectomy is usually required for the pathological diagnosis and its removal
avoids the potential chemotherapy “sanctuary” site as a consequence of the bloodtestis barrier.
In the largest series of patients with testicular lymphoma, the IELSG observed a
10- and 5-year incidence of CNS relapse of 35% and 20%, respectively. Therefore, CSF
cytology should be included in the staging. Nevertheless, the pattern of CNS involvement is characterized by parenchymal involvement and late relapses. This contrasts
with primary nodal DLBCL, in which the CNS relapse rate is lower (approximately
5%) and relapses are common of early-onset and leptomeningeal presentation.
Testicular lymphomas are very aggressive malignancies, with a poor outcome.
Indeed, in spite of initial chemoradiation (CR), patients with stage I-II disease

Figure 6.
Macroscopic findings in a surgical specimen (orchiectomy) of PTL.
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frequently relapse. The large retrospective IELSG series, that enrolled 373 patients,
reported a 10- and 5-year OS rate of 27% and 48%, respectively. The OS and
PFS survival curves showed no clear evidence of plateau, suggesting no cure for
these patients, including those with stage I-II disease. The majority of patients
did not receive CNS prophylactic chemotherapy, but in patients who received
anthracycline-based chemotherapy plus intrathecal prophylaxis and scrotal irradiation, a reduction of the risk of progression by administering CNS prophylaxis was
observed (5-year PFS, 72%). IELSG-10 phase II trial showed that combined treatment with six cycles of R-CHOP-21, intrathecal MTX, and contralateral testis irradiation was associated with better outcomes in stage I-IIE disease (5-year PFS and
OS rates were 74% and 85%, respectively). Moreover, radiation therapy reduced the
risk of contralateral testis relapse.
According to the guidelines for the treatment of advanced stage nodal DLBCL,
patients with disseminated PTL should be treated with the addition of prophylactic
scrotal radiotherapy and intrathecal chemotherapy. Routine CNS prophylaxis is
recommended in testis lymphoma of any stage because of the high rate of CNS
relapse (Figure 7) [1].

Figure 7.
Diagnostic algorithm and treatment of the PTL. USS, Ultrasound scan; MRI, Magnetic resonance imaging.
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2.10 Prognosis
Historically, PTL has been associated with poor prognosis with an overall 5-year
survival rate ranging from 17 to 48%, mainly primary testicular DLBCL, which is a
very aggressive neoplasm with a clear tendency to spread to the skin and the CNS at
presentation and relapse [5].
Testicular lymphoma has been reported to have a poor prognosis compared to
other extranodal lymphomas and NHL and may need a more prolonged course of
chemotherapy. Pathologic grading and stage are the main predictive factors for outcome. Early-stage and younger age, which are part of the International Prognostic
Index (IPI), have been shown to be independent prognostic factors affecting the
overall and disease-free survival (Table 3) [19].

3. Secondary involvement of the testis
3.1 Testicular involvement at diagnosis or relapse
Three types of presentation of testicular lymphoma have been documented:
• Primary extranodal: very rare, most cases are primary testicular DLBCLs.
• Extranodal relapse after chemotherapy: usually in aggressive lymphomas, such
as Burkitt. The testicle is a “sanctuary organ” thanks to the blood-gonad barrier,
which inhibits the accumulation of chemotherapeutic agents. This phenomenon has been described most frequently in children with acute lymphoblastic
leukemia; however, it has also been documented in patients with lymphomas.
• The primary manifestation of unknown systemic disease [20].

>1 extranodal site
Adverse prognostic factors for PFS in studies of PTL
Age > 70 years
Advanced stage
ECOG performance status >1
B symptoms
Hypoalbuminemia
Involvement of extranodal sites other than testis
Involvement of the left testis
Raised serum LDH
Raised serum β2-microglobulin
Tumor diameter > 10 cm

Table 3.
Prognostic factors for PFS identified in PTL [6]. ECOG, eastern cooperative oncology group; LDH, lactate
dehydrogenase.
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Overall, secondary involvement of the testis by NHL is more common than
primary extranodal disease [19].
3.2 Testicles as “sanctuary sites” for chemotherapy
The testis is an immunologically privileged site. The blood-testis barrier interferes with the delivery of chemotherapeutic agents, making the testicle a potential
site for relapse or residual disease.
Testicular relapse of leukemia and lymphoma is a well-recognized phenomenon: testicular relapse of lymphoma is more frequent in the adult population,
whereas leukemia relapse is most commonly seen in the pediatric population.
With the advent of F-18 fluoro-2-deoxyglucose (FDG) positron emission tomography (PET) in the evaluation of lymphoma, it is possible to detect PTL or testicular relapse on the FDG-PET examination. Testicular relapse of NHL detected
on FDG-PET has been reported previously. Prior studies have examined normal
standardized uptake value maximum (SUVmax) values in the testicle, with
normal values ranging from 2.81 (30–39 years) to 2.18 (80–89 years), depending upon age. Elevated activity in one testicle or lateralizing activity should be
deemed suspicious, and etiologies can include primary testicular tumor, primary
or secondary testicular lymphoma, and metastatic disease with other etiologies
less likely.
Autopsy findings have demonstrated testicular involvement is identified in
64.3% of male patients with acute leukemia, in 22.4% of male patients with chronic
leukemia, and in 18.6% of patients with lymphosarcoma (NHL) [21].
3.3 Management of residual testicular disease
Lymphoma and leukemia are the predominant secondary tumors of the testis.
Acute lymphoblastic leukemia (ALL) is a frequent cause of prepuberal testicular
mass. Indeed, microscopic involvement of the testis has been found in autopsy in
66% of patients with ALL.
The management of testicular lymphoma and leukemia relapses is similar.
The finding of a palpable mass on physical examination in a patient with recently
diagnosed lymphoma or leukemia should prompt a scrotal ultrasound scan. This
commonly demonstrates a homogeneous hypoechoic mass.
Currently, literature discourages testicular biopsy in patients before initiating
chemotherapy as no survival benefit has been reported. However, a patient with
new or persistent enlarged testis undergoing chemotherapy, especially in leukemia,
could imply a relapse while on therapy. This scenario should prompt a biopsy to
guide therapeutic decisions. In this case, additional chemotherapy is typically
needed to eradicate the residual disease in “sanctuary” sites and possible systemic
disease, as well as radiation to the affected testis.
In 25% of cases, testicular lymphoma is a manifestation of widespread systemic
involvement, another 25% present with Ann Arbor stage II disease and the remaining 50% have disease confined to the testis (Ann Arbor I) [22].
If residual tumor within the gonad after chemotherapy persists, delayed orchiectomy should be considered, because the blood-testis barrier limits anticancer
drug penetration [3].
For example, in the management of testicular relapse of BL, radical orchiectomy
is indicated in cases in which the testicle has been completely replaced by a tumor,
or is persistent after chemotherapy. Additionally, this procedure can be beneficial in
tissue diagnosis and staging (Figure 8) [23].
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Figure 8.
Management of suspected testicular relapse in systemic lymphoma.

4. Conclusions
Testicular lymphoma is the most common testicular tumor in patients over
the age of 60 years. The clinical and radiologic features of PTL should be known
because it is the most common secondary testicular cancer. A painless, swollen,
and hard testis or a testicular mass are the most common presenting signs and
symptoms of PTL. The imaging studies used to diagnose and evaluate the stage
of PTL are ultrasonography, MRI, and PET/CT. After diagnosis of PTL, lumbar
puncture for cerebrospinal fluid analysis and brain MRI provide information
regarding CNS staging.
PTL may mimic germ cell tumors and other diseases, such as orchiepididymitis
or testicular tuberculosis. The treatment includes radical orchiectomy, chemotherapy, and occasionally radiotherapy, although there is not a well-established regimen. PTL is an extremely aggressive neoplasm with poor progression-free survival
and overall survival. According to the results from the study by IELSG, the recommended therapeutic strategy of primary testicular DLBCL should include R-CHOP
chemoimmunotherapy with intrathecal methotrexate prophylaxis and radiotherapy
to the contralateral testis in order to reduce the risk of CNS and testicular relapses.
Regarding secondary involvement of the testis, testicular relapse of leukemia
and lymphoma usually occur due to the existence of a blood-testis barrier. If
residual tumor within the testis after an adequate course of chemotherapy persists,
delayed orchiectomy should be considered.

Conflict of interest
The authors declare no conflict of interest.

13

Lymphoma

Author details
Alberto Artiles Medina1*, Javier Lorca Álvaro1, Inés Laso García1,
César Mínguez Ojeda1, Marina Mata Alcaraz1, Marta Santiago González1,
Mariam Bajawi Carretero2, Juan José Gordillo Perdomo3, Victoria Gómez Dos Santos1
and Francisco Javier Burgos Revilla1
1 Urology Department, Ramón y Cajal University Hospital, Alcalá University,
IRYCIS, Madrid, Spain
2 General and Digestive Surgery Department, Ramón y Cajal University Hospital,
Alcalá University, Madrid, Spain
3 Clinical Analysis Department, Dr. Negrín University Hospital,
Las Palmas de Gran Canaria, Spain
*Address all correspondence to: alberc.artiles@gmail.com

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
14

Testicular Lymphoma: Primary and Secondary Involvement
DOI: http://dx.doi.org/10.5772/intechopen.101505

References
[1] Vannata B, Zucca E. Primary

extranodal B-cell lymphoma: Current
concepts and treatment strategies.
Chinese Clinical Oncology. 2015;4(1):
10-10
[2] Bhatia K, Vaid AK, Gupta S,

Doval DC, Talwar V. Primary testicular
non-Hodgkin’s lymphoma: A review
article. São Paulo Medical Journal.
2007;125(5):286-288
[3] Dave DS, Leppert JT, Rajfer J. Is the

Testis a Chemo-privileged site? Is there a
blood-testis barrier? Revista de
Urología. 2007;9(1):28
[4] Artiles Medina A, Lorca Álvaro J,

Carretero Barrio I, García-Cosío M,
Burgos Revilla FJ. Primary testicular
lymphoma. Medicina Clínica Práctica.
2021;4:3
[5] Kim H-S. Primary testicular diffuse

large B-cell lymphoma: A case report
focusing on touch imprint cytology and
a non-germinal center B-cell-like
phenotype. Experimental and
Therapeutic Medicine. 2013;6(1):33-36
[6] Cheah CY, Wirth A, Seymour JF.

Primary testicular lymphoma. Blood.
2014;123(4):486-493
[7] Xu H, Yao F. Primary testicular

lymphoma: A SEER analysis of 1,169
cases. Oncology Letters. 2019;17(3):
3113-3124
[8] Castellino A, Vitolo U. DLBCL in

unusual locations. The management and
treatment of primary testicular
lymphoma. 19th Congress of the
European Hematology Association.
Hematology Education: the education
program for the annual congress of the
European Hematology Association.
2014;8:123-132
[9] Chen WJ, Kuo JY, Lin CC, Chung HJ,

Huang WJS, Wu HHH, et al. Primary
testicular lymphoma—A single center
15

experience and review of literature.
Urological Science. 2016;27(2):96-100
[10] Okuyucu K, İnce S, Alagöz E,

Ataş E, Arslan N. Utility of FDG PET/
CT in the management of primary
testicular Lymphoma. Molecular
Imaging and Radionuclide Therapy.
2018;27(2):61
[11] Ann Arbor staging system |

Radiology Reference Radiopaedia.org.
Available from: https://radiopaedia.org/
articles/ann-arbor-staging-system
[12] Brunereau L, Bruyère F, Linassier C,

Baulieu JL. The role of imaging in
staging and monitoring testicular
cancer. Diagnostic and Interventional
Imaging. 2012;93(4):310-318
[13] Bertolotto M, Derchi LE, Secil M,

Dogra V, Sidhu PS, Clements R, et al.
Grayscale and color Doppler features of
testicular Lymphoma. Journal of
Ultrasound in Medicine. 2015;34(6):1139
[14] Chen B, Cao DH, Lai L, Guo JB,

Chen ZY, Huang Y, et al. Adult primary
testicular lymphoma: clinical features
and survival in a series of patients
treated at a high-volume institution in
China. BMC Cancer. 2020;20(1):220
[15] Shaida N, Berman LH. Percutaneous

testicular biopsy for indeterminate
testicular lesions. The British Journal of
Radiology. 2012;85(SPEC. ISSUE 1):S54
[16] Coad N, Oakhill A, Cameron A,

Gornall P, Mann J. Needle biopsy of the
testes in boys with leukaemia and
non-Hodgkin’s lymphoma. European
Paediatric Haematology and Oncology;
2009;2(1):183-188
[17] Wang Q, Zheng D, Chai D, Wu S,

Wang X, Chen S, et al. Primary
testicular diffuse large B-cell lymphoma:
Case series. Medicine (Baltimore).
2020;99(12):e19463

Lymphoma

[18] Kim J, Yoon DH, Park I, Kim S,

Park JS, Lee SW, et al. Treatment of
primary testicular diffuse large B cell
lymphoma without prophylactic
intrathecal chemotherapy: A single
center experience. Blood Research.
2014;49(3):170-176
[19] Lantz AG, Power N, Hutton B,

Gupta R. Malignant lymphoma of the
testis: A study of 12 cases. Canadian
Urological Association Journal.
2009;3(5):393
[20] Singh C, Sierra D. Testicular

Lymphoma: Case series. Findings in
ultrasound mode B, color and spectral
Doppler. Rev. Colomb. Radiol.
2020;31(3):5403-7
[21] Scotti SD, Laudadio J. Testicular

relapse of non-Hodgkin Lymphoma
noted on FDG-PET. Journal of
Radiology Case Reports. 2009;3(8):18
[22] Coran AG, Caldamone A, Adzick NS,

Krummel TM, Laberge J-M,
Shamberger R. Pediatric Surgery. Seventh
ed. Philadelphia: Elsevier Saunders; 2012.
Vol. 1. p. 553
[23] Kwon YS, Munshi F, Patel NR,

Serei V, Patel N, Drachtman RA, et al.
An isolated testicular relapse of Burkitt’s
Lymphoma. Glob Pediatr Health; 2019;6

16

