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Abstract

Pooled data from 16 radiology centers were retrospectively analyzed to seek patients with 

pathologically proven testicular lymphoma and grayscale and color Doppler images available for 

review. Forty-three cases were found: 36 (84%) primary and 7 (16%) secondary testicular 

lymphoma. With unilateral primary lymphoma, involvement was unifocal (n = 10), multifocal (n = 

11), or diffuse (n = 11). Synchronous bilateral involvement occurred in 6 patients. Color Doppler 

sonography showed normal testicular vessels within the tumor in 31 of 43 lymphomas (72%). 

Testicular lymphoma infiltrates through the tubules, preserving the normal vascular architecture of 

the testis. Depiction of normal testicular vessels crossing the lesion is a useful adjunctive 

diagnostic criterion.
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Although primary testicular tumors usually present as enlarging masses that destroy and 

replace the normal parenchyma, the hallmark of lymphoma is an infiltrative growth pattern 

in which tumor cells surround and compress the seminiferous tubules and the normal 

testicular vessels.1,2 The grayscale and Doppler sonographic appearances of testicular 

lymphoma have been described previously, but only in single case reports or small patient 

series.1,3–7 Lymphoma is described as presenting on sonography as single or multiple focal 

regions with decreased echogenicity of variable size or as a diffuse enlargement and 

decreased echogenicity of the entire testis, maintaining the normal testicular shape. 

Occasionally, a striated appearance of the testis without apparent masses may be seen.8–10 

Color Doppler interrogation is reported to show increased intralesional flow in focal 

lymphomatous infiltration and hypervascularization of the entire testis in diffuse 

infiltration.6,11 In clinical practice, based on imaging features alone, lymphoma is thought to 

be indistinguishable from other tumors or non-neoplastic conditions11–13 despite grayscale 

and color Doppler features reflecting possible infiltrative, nondestructive characteristics.

Previously, investigators have reported that in lymphoma, the distribution of vessels within 

the lesion may be relatively normal.8,11,13,14 Identification of normal testicular vessels with 

a regular course crossing the lesion could therefore be a specific feature distinguishing 

lymphomas and other infiltrative tumors from mass-forming lesions. Our clinical practice 

also reflects these anecdotal observations, but to the best of our knowledge, no systematic 

studies have investigated the prevalence of normal vessels with a straight course crossing the 

tumors in a large series of patients.

The aim of this series was to investigate the grayscale and Doppler sonographic features of a 

large group of patients with testicular lymphomas, with emphasis on identification of normal 

testicular vessels crossing the lesion.

Materials and Methods

This study was planned and conducted in accordance with the Declaration of Helsinki and 

good clinical practice rules. All patients gave informed verbal consent for the sonographic 

studies.

Through a call for scientific cooperation published on the website of the European Society 

of Urogenital Radiology, the databases of 16 European and American radiology centers were 

searched from 1993 to 2013 to find grayscale and color Doppler images from patients with 

pathologically proven testicular lymphoma.

The sonograms were evaluated retrospectively in random order by 2 independent 

radiologists (M.B. and L.E.D., with 20 and 38 years of experience in urologic imaging, 

respectively). Reviewers were asked to characterize the lesions as unifocal, multifocal, or 
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diffuse, to assess lesion vascularization as hypervascular or not, and to check for normal 

testicular vessels with a straight course crossing the lesion.

In 4 cases in which there were differences of opinion regarding the grayscale classification 

of the lesion, discrepancies were resolved by discussion with final interpretation based on a 

consensus of the 2 readers. No differences were found with regard to assessment of overall 

vascularity. With regard to identification of normal testicular vessels crossing the lesion, 

these were considered present when identified by both readers. The age of the patient, 

laterality, and primary or secondary involvement were recorded.

Results

There were 43 testicular lymphomas (patient age range, 23–84 years). The final histologic 

report was available in all cases; 14 of 43 (33%) had paraffin blocks or images of histologic 

specimens available to the reviewers. A diagnosis of primary disease was made in 36 of 43 

cases (84%); secondary involvement of the testis was observed in 7 of 43 cases (16%) with 

previous or concomitant extratesticular disease.

Primary testicular lymphoma occurred more often in patients aged 60 years or older (27 of 

36 [75%]) but also occurred in younger men. There was no side prevalence for primary 

testicular lymphoma. The right testis was involved in 18 cases and the left in 14 cases. 

Involvement was bilateral in 3 patients. In the remaining case, a right primary testicular 

lymphoma was found, followed by contralateral recurrence 8 months later. There was 

involvement of the epididymis in 11 cases and of both the epididymis and spermatic cord in 

2; the lymphoma was confined to testis in the remainder.

Most primary lymphomas (33 of 36 [92%]) were the diffuse large B-cell type belonging to 

the non–germinal center B-cell–like subgroup (Figure 1). They were more frequent in 

patients older than 60 years but were also found in younger patients (range, 23–84 years; 

median, 69 years). Additional histotypes included a primary centrofollicular lymphoma, 

lymphoblastic lymphoma (Figure 2), and natural killer-/T-cell lymphoma.

The diffuse large B-cell type was also the prevailing histotype in secondary testicular 

lymphoma (Figure 3). The right testis was involved in 1 case and the left in 3 cases. 

Involvement was bilateral in the remaining 3 patients. Secondary testicular lymphoma was 

found more often in patients younger than 60 years (5 of 7 [71%]).

On grayscale sonography, lymphomatous unilateral involvement (n = 36), either primary (n 

= 32) or secondary (n = 4), appeared as unifocal (n = 11) or multifocal (n = 12) hypoechoic 

lesions. In the remaining 13 cases, diffuse enlargement and decreased echogenicity of the 

entire testis was found.

In 3 cases of synchronous bilateral lymphoma, lesion involvement was multifocal on both 

sides; in 1 case, it was diffuse on the left side and multifocal on the right side; and in the 

remaining 2 cases, it was diffuse on both sides. In the patient with metachronous bilateral 

involvement, the lesion was unifocal both in the right testis and in the left testicular 

recurrence (Figure 4).
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At color Doppler interrogation, 38 of 43 lymphomas (88%) were hypervascular. Normal 

testicular vessels with a straight course crossing the lesion were documented in 31 of 43 

lesions (72%).

Discussion

Management of germ cell and stromal tumors has been standardized.15 On the contrary, 

treatment of testicular lymphoma is still debated.16 Biopsy to confirm diagnosis, followed by 

systemic chemotherapy using cyclophosphamide, doxorubicin, vincristine, and 

prednisolone, is currently the treatment of choice for stage IIIE and IVE disease. Irradiation 

in these patients is reserved for symptomatic and bulky localized deposits.16 In view of the 

high risk of central nervous system relapse, even in patients who achieve complete 

remission, central nervous system prophylaxis with intrathecal chemotherapy should be 

considered. For stages IE and IIE, there is universal agreement on orchidectomy as the initial 

treatment.3,16 The association between radiotherapy, chemotherapy, and central nervous 

system prophylaxis is debated, as testicular lymphoma may be very aggressive even when 

localized, with a high risk of relapse at various extranodal sites. Central nervous system 

relapses have been reported in 10% to 14% of cases.17

The practice of performing orchidectomy first in patients with testicular lymphoma, 

however, is not evidence based but is mainly due to the fact that preoperative diagnosis of 

lymphoma is rare, as in most cases, the features that suggest a specific diagnosis are not 

recognized preoperatively on color Doppler sonography. Indeed, several studies compared 

survival of patients who underwent orchidectomy alone or followed by chemotherapy with 

cyclophosphamide, doxorubicin, vincristine, and prednisolone, radiation and chemotherapy, 

and irradiation of the contralateral testis, with or without central nervous system 

prophylaxis,3,16 but no study evaluated the impact of orchidectomy in these patients. 

Prospective multicenter trials incorporating a large number of patients would lead to a better 

understanding of the biology of testicular lymphoma and more targeted therapy, making a 

specific preoperative diagnosis possible in a substantial number of cases.

In our clinical practice, preoperative diagnosis of testicular lymphoma is also important. The 

waiting times for interventions and pathologic reports are reduced as much as possible in 

patients with suspected testicular lymphoma, and a multidisciplinary team of experts, 

including urologists, pathologists, and oncologists, is set to plan the best clinical workup.

In this series, we have described a group of 43 patients with pathologically proven testicular 

lymphoma investigated with grayscale and Doppler sonography. Results confirmed that 

testicular lymphomas present as hypoechoic lesions of the testis, either focal or diffuse, 

predominantly with a hypervascular appearance at color Doppler interrogation. In most 

cases (72%), we found normal testicular vessels traversing the lesion. This feature, however, 

is only indicative of the infiltrative nature of the pathologic process7 and not is specific for 

lymphoma, as it has been describedin other infiltrative neoplasms, such as 

plasmacytoma18,19 and leukemia infiltration.6,11 Importantly, non-neoplastic diseases, such 

as chronic granulomatous orchitis and other inflammatory conditions, may present as 

unifocal or multifocal hypoechoic hypervascular lesions, diffuse enlargement, decreased 
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echogenicity, and hypervascularity of the entire testis or a striated pattern, identical to the 

grayscale and Doppler sonographic features of lymphoma.20 Accurate interpretation may 

therefore be difficult in the absence of clinical signs and symptoms of inflammation. 

Ultimately in these cases, biopsy is often necessary, and often orchidectomy is performed to 

establish the diagnosis.

This series had a number of limitations. Cases were pooled from the databases of many 

institutions and therefore were nonconsecutive. The prevalence of the features described 

and, in particular, that of normal testicular vessels crossing the lesion, cannot be extrapolated 

for all of the patients in the series. This finding may have been missed in some patients, as it 

was not specifically looked for or saved in the selected images that were available for 

retrospective evaluation. Normal intratesticular vessels tend to be oriented in vascular planes 

that intersect the mediastinum; ultrasound scanning along these planes allows recognition of 

the centripetal arteries and their origin from capsular arteries, whereas in views outside these 

planes, the vessels are foreshortened and are seen in cross section, appearing as color 

spots.13 Evaluation of interobserver and intraobserver variability was not attempted, as it 

was beyond the aim of this series. Last, the grayscale and color Doppler appearance of 

lymphomas has not been compared to that of germ cell and stromal tumors in an age-

matched population.

Although the ability of color Doppler sonography to differentiate between lymphoma and 

mass-forming tumors cannot be substantiated from this series, the features described for 

lymphoma are not those of germ cell or stromal tumors, and we believe that an infiltrative 

disorder is the prime diagnostic consideration when a hypoechoic testicular lesion with 

rectilinear vessels running through it is encountered.

It is important to understand that testicular lymphoma is a neoplasm that is regarded as 

“rare,” and there is some difficulty in gathering experience with regard to any rare 

abnormality. In patients with rare tumors, the results of studies such as this series reflect the 

need for retrospective and multi-institutional review, even with their inherent bias. They may 

represent the highest level of evidence available for these rare conditions, for which 

knowledge of the imaging appearance is usually based solely on case reports or very small 

series.21

In conclusion, according to the literature, testicular lymphoma accounts for approximately 

5% of all testicular tumors, is the most common malignant tumor of the testis in the elderly, 

and is the most common bilateral testicular tumor with a reported increasing incidence.22,23 

Our data are in keeping with these previous results, as 75% of patients with primary 

testicular lymphoma were aged 60 years or older; 7 patients had secondary testicular 

involvement in previous or concomitant extratesticular disease; and synchronous bilateral 

involvement was found. Lymphoma must therefore be considered in patients presenting with 

a testicular mass, especially when older than 60 years or with a history of 

lymphoproliferative disease. Depiction of testicular vessels with a normal rectilinear course 

crossing the lesion is a useful adjunctive criterion to suggest the diagnosis. Differential 

diagnosis with other infiltrative tumors and with some inflammatory lesions may be 

problematic or even impossible based on imaging alone. The diagnostic accuracy of these 
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grayscale and color Doppler criteria for differential diagnosis between lymphoma and other 

mass-forming testicular tumors needs to be substantiated with prospective studies.
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Figure 1. 
Images from a 73-year-old patient with primary diffuse large B-cell lymphoma of the right 

testis presenting with a palpable testicular nodule. A, Color Doppler sonogram showing a 

unifocal hypoechoic lesion (curved arrows), which is hypervascular compared to the 

surrounding testis. Normal testicular vessels (arrowheads) cross the lesion with a rectilinear 

course, suggesting infiltrative disease. B, Immunohistochemical stain for CD20, a hallmark 

for B-cell lymphoma, showing the interface between the unstained uninvolved testis (T; left) 

and the portion of the testis involved by the tumor (right). CD20-positive tumor cells 

(brown) grow among the testicular vessels and seminiferous tubules without destroying them 

(original magnification ×20).

Bertolotto et al. Page 8

J Ultrasound Med. Author manuscript; available in PMC 2016 August 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Images from a 62-year-old patient with primary lymphoblastic lymphoma of the right testis 

presenting with a palpable right testicular nodule. A, Grayscale sonogram showing a striated 

appearance of a hypoechoic testicular mass involving most of the parenchyma. B, Color 

Doppler sonogram showing normal testicular vessels crossing the lesion (arrowheads). C, 

Photomicrograph of the histologic specimen showing diffuse peritubular and intratubular 

proliferation of lymphoma cells. Seminiferous tubules are infiltrated but not destroyed 

(hematoxylin-eosin, original magnification ×10).
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Figure 3. 
Images from a 64-year-old patient with secondary lymphoma involving the left testis. The 

patient presented with a palpable left testicular nodule and abdominal mass. A and B, 

Grayscale (A) and color Doppler (B) sonograms showing a hypoechoic (asterisk) 

hypervascular lesion with poorly defined margins and normal intralesional testicular vessels. 

C, Contrast-enhanced computed tomogram showing extensive tumor involvement of the 

abdominal organs. D, Histologic specimen of the testis showing diffuse large B-cell 

lymphoma. Normal testicular vessels (arrowheads) and seminiferous tubules are surrounded 

by tumor cells (hematoxylin-eosin, original magnification ×20).
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Figure 4. 
Images from a 39-year-old patient with primary diffuse large B-cell lymphoma of the right 

testis and contralateral recurrence 8 months later. A, First examination: color Doppler 

sonogram of the right testis showing a unifocal hypoechoic lesion (curved arrows) 

presenting with an atypical hypovascular appearance compared to the surrounding testis. 

However, a normal vessel with a straight course (arrowhead) is visible within the lesion. The 

contralateral testis was normal at the time of the first investigation (not shown). B, 

Histologic specimen of the right testis showing CD20-positive tumor cells (original 

magnification ×40). C, Longitudinal sonogram of the left testis obtained 8 months after right 

orchidectomy showing contralateral recurrence (asterisk), which was confirmed 

histologically.
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