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Various Intratesticular
Hypoechoic Lesions
on Scrotal Sonography
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Sonography with a high-frequency transducer is the modality of choice for imaging the scro-
tum. Most intratesticular lesions are hypoechoic. Differentiation of intratesticular hypoechoic
lesions as either malignant or benign is important because the treatment of these lesions vary.
In this paper, we review the sonographic features of different types of intratesticular hypoecho-
ic lesions, such as testicular cysts, testicular tumors, testicular inflammatory lesions, segmental
testicular infarction, and testicular trauma.

Index terms Scrotum; Testis; Ultrasonography; Ultrasonography, Doppler, Color

INTRODUCTION

Gray scale sonography in combination with color Doppler imaging is a usually the
initial imaging modality for the evaluation of pathologic conditions of the scrotum. The
principal role of a sonographic examination of the scrotum is to help distinguish intra-
testicular from extratesticular lesions. The majority of extratesticular masses are be-
nign. In contrast intratesticular masses are more likely to be malignant (1).

Although most intratesticular lesions are malignant, benign intratesticular masses
have been reported (2). Differentiation between malignant and benign lesions is impor-
tant because the treatment of these two disease entities is different.

Most intratesticular lesions are seen as hypoechoic lesions on sonography. Although
there is substantial overlap of sonographic findings in various intratesticular lesions,
some sonographic features, along with clinical characteristics, may suggest a specific di-
agnosis. Sonography may provide important information regarding lesion location, size,
echogenicity, shape, multiplicity, and the presence of calcification or blood flow within

the lesion. Familiarity with the sonographic features of various intratesticular lesions
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facilitates accurate diagnosis and treatment.
In this article, we review the relevant literature and discuss the sonographic features of dif-
ferent types of intratesticular hypoechoic lesions, namely, testicular cysts, testicular tumors,

testicular inflammatory lesions, segmental testicular infarction and testicular trauma.

EVALUATION OF TESTICULAR LESIONS

All patients were examined by a standard testicular sonographic technique using a 5-MHz
to 12-MHz transducer. The testis and epididymis were examined in the transverse and longi-
tudinal planes. Color Doppler sonography was performed using optimized color Doppler pa-
rameters. The operator varied the power level, threshold, persistence and wall filter to maxi-
mize the detection of blood flow throughout the field of view. The speed scale of the color
Doppler setting was put at the lowest detectable flow speed. The operator adjusted color gain
control to minimize or alleviate the background color noise.

Sonographic findings were determined by a retrospective analysis of the images. The gray
scale and color Doppler sonographic images were interpreted by the consensus of two expe-
rienced radiologists, each with more than ten years of sonography experience.

The radiologists determined the echogenicity of the lesion, the shape of the margin of the
lesion, multiplicity, the presence of calcification, and the degree of blood flow of within the
lesion. The echogenicity of the lesions was classified into homogeneous or heterogeneous.
The margins of the lesions were classified as smooth, irregular, and ill-defined. The echo-
genicity of the lesions was compared with the ipsilateral testis. The degree of blood flow was
determined by comparing with the contralateral asymptomatic side. Vascularity was graded us-
ing a three-point scale: - (no visible blood flow), + (a few signals in the lesion), and ++ (marked
signals in the lesion) (Table 1).

TESTICULAR CYSTS

Testicular cysts are relatively common and Gooding et al. (3) reported it occurred in 9.8%
of male. Testicular cysts include simple testicular cysts, cysts of the tunica albuginea, tubular
ectasia of the rete testis, and epidermoid cysts. On sonography, testicular cysts are diagnosed
based on their classic appearance. Careful analysis should be performed to identify any solid
foci within the cysts. If solid focus is seen in the cysts, there is a possibility of testicular tu-

mors, such as nonseminomatous germ cell tumors and cystic teratoma (4).

SIMPLE CYST

Simple cysts are found incidentally and range from 2 mm and 20 mm in diameter. Simple
cysts are frequently solitary, but can be occur in multiple. Simple testicular cysts have the
typical appearance of other cysts and may be described as well-defined anechoic structures

with increased through transmission (Fig. 1) (5).

TUNICA ALBUGINEA CYST

The etiology of tunica albuginea cysts is not known but is believed to be mesothelial in ori-
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Table 1. Sonographic Findings of Multiple Intratesticular Lesions

Sonographic Findings

Lesions . . Color e R
Echogenicity Margin Calcification Multiplicity
Doppler
Simple cyst Homogeneous Smooth -
Tunica albuginea cyst Homogeneous Smooth -
Tubular ectasia of rete testis Heterogeneous Irregular -
Epidermoid cyst Heterogeneous Irregular -
Seminomatous GCT Homogeneous or Smooth ++
heterogeneous
Non-seminomatous GCT Heterogeneous Irregular ++
Leydig cell tumor Homogeneous Smooth +
Lymphoma/leukemia Homogeneous Smooth ++
Pyogenic orchitis Heterogeneous Ill-defined +
Abscess Heterogeneous Irregular -
Mumps orchitis Homogeneous Ill-defined +
Tuberculosis Heterogeneous Irregular -+
Segmental testicular infarction Heterogeneous Irregular -
Hematoma Homogeneous Smooth -
Testicular rupture Heterogeneous Irregular -+

GCT =germ cell tumor

Fig. 1. Intratesticular cyst in a 55-year-

old male.

Longitudinal sonography shows a well-
defined cystic mass in the testis (ar-

row).

gin (5). The size of the cysts ranges from 2 mm to 5 mm. These cysts commonly present as
palpable masses and may show calcification. Tunica albuginea cysts are usually solitary, but
can be occur in multiple. The sonographic findings of the tunica albuginea cysts are simple
anechoic cysts with posterior enhancement (Fig. 2) (6).

TUBULAR ECTASIA OF THE RETE TESTIS

Tubular ectasia of the rete testis is a benign condition and is caused by partial or complete
obliteration of the efferent ducts. These findings may be associated with a spermatocele.
On sonography, tubular ectasia of the rete testis is seen as a hypoechoic branching cystic
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Fig. 2. Tunica albuginea cyst in a 50- iy .._....,Q,,\o'?f =
year-old male.

Longitudinal sonography shows a well-
defined cystic mass in the anterior
and lower portion of the testis (arrow).

-
-

Fig. 3. Tubular ectasia of the rete tes-
tisin a 58-year-old male.
Longitudinal sonography shows mul-
tiple variable sized cystic lesions in
the posterolateral region of the testis
(arrows). An associated spermato-
cele (S) is seen in the head of the epi-
didymis.

configuration in the mediastinum testis (Fig. 3) (5, 7, 8).

EPIDERMOID CYSTS

Epidermoid cysts are uncommon benign tumors that are germ cell in origin. The patho-
genesis is uncertain but is thought to represent mesodermal development of a teratoma or
squamous metaplasia of the seminiferous epithelium or rete testis (9). The sonographic find-
ings of epidermoid cysts depend on the compactness and quantity of keratin within the cysts
(5). The classic appearance of the epidermoid cyst on sonography is an onion-ring pattern
with alternating hyperechoic and hypoechoic layers (Fig. 4). However, it may also be seen as
having a target appearance, or a sharply defined mass with a rim of calcification or solid mass
with an echogenic rim (7, 10). Blood flow is not usually detected within the cyst on color Dop-

pler sonography.
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Fig. 4. Epidermoid cyst in a 25-year-
old male.

Longitudinal sonography shows a well-
circumscribed mixed hypoechoic and
hyperechoic mass with onion ring con-
figuration in the testis (arrow).

Fig. 5. Seminoma in a 54-year-old male.
A. Longitudinal gray scale sonography shows a well-defined hypoechoic mass in the testis (arrow).
B. On color Doppler sonography, blood flow is seen in the mass (arrow).

TESTICULAR TUMORS

Malignant testicular tumors account for only 1% of all malignancies in men but they are
the most common malignancy in men among 15-34 years old (4). Germ cell tumors account
for 90%-95% of testicular tumors (4). Other malignant testicular tumors include sex cord-
stromal tumors, lymphoma, leukemia and metastases. Germ cell tumors are divided into
seminomatous and nonseminomatous germ cell tumors. Sex cord-stromal tumors account
for 4% of all testicular tumors (4). They are usually small and can be divided into Leydig cell
tumors and Sertoli cell tumors. Although most intratesticular masses are more likely to be
malignant, there are variety of benign intratesticular lesions, such as orchitis, abscess, infarc-

tion, granuloma and hematoma, which may mimic testicular malignancies.

SEMINOMATOUS TUMORS

Seminomas are the most common testicular tumors and accounting for approximately 50%
of germ cell tumors. Most seminomas are hypoechoic masses with homogeneous echotex-
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tures with increased vascularity (Fig. 5) (7). Rarely, a seminoma may replace the testicular
parenchyma, resulting a heterogeneous echotexture on sonography (Fig. 6) (8). Seminoma

may present heterogeneously when necrosis or cysts are found within the tumor (11).

NONSEMINOMATOUS TUMORS

Nonseminomatous malignant germ cell tumors of the testis have multiple histologic pat-
terns, such as embryonal carcinoma (Fig. 7), yolk sac tumor (Fig. 8), choriocarcinoma (Fig. 9),
and teratoma (Fig. 10). Yolk sac tumors occur most often in children younger than 5 years of
age and produce a-fetoprotein (4). Choriocarcinomas occur most commonly between the ages
of 10 and 30 years of age, are composed of both cytotrophoblasts and syncytiotrophoblasts, and

produce human chorionic gonadotrophic hormone (7). They usually have irregular or poorly

Fig. 6. Seminoma in a 32-year-old male.
A. Longitudinal gray scale sonography shows a multiple hypoechoic masses in the testis.
B. On color Doppler sonography, the masses are hypervascular.

.

Fig. 7. Embryonal carcinoma in a 30-year-old male.

A. Longitudinal gray scale sonography shows an ill-defined, heterogeneously hypoechoic masses (arrows)
with internal calcifications in the testis.

B. On color Doppler sonography, the masses are hypervascular (arrow).
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defined margins and a heterogeneous echo texture due to the presence of hemorrhage and
necrosis (9, 12). Teratomas commonly have cystic components and echogenic foci indicating

calcification, cartilage, immature bone and fibrosis (7). In children, mature teratomas are be-

Fig. 8. Yolk sac tumor in a 3-year-old child.
A. Longitudinal sonography shows a homogeneously hypoechoic mass (arrows) in the testis.
B. On color Doppler sonography, the masses are hypervascular.

Fig. 9. Mixed germ cell tumor (embryonal carcinoma and choriocarcinoma) in a 9-year-old child.
A. Longitudinal gray-scale sonography shows a well-defined, hypoechoic mass (arrows) in the testis.
B. On color Doppler sonography, the mass is hypervascular (arrow).

-

Fig. 10. Teratoma in a 1-year-old infant.
A. Longitudinal gray scale sonography shows multiple cystic masses with internal echoes (arrows) in the
testis.
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nign. However, teratomas in adults should be treated as malignant tumor (7).

SEXCORD-STROMAL TUMORS

Sex cord-stromal tumors constitute 4% of all testicular tumors and arise from the sex cord
(Sertoli cells) and interstitial stroma (Leydig cells) (4). Leydig cell tumors are the most com-
mon type of sex cord-stromal tumor of the testis. They are associated with various hormonal
manifestations, such as gynecomastia and precocious puberty due to the production of an-
drogens or estrogens (4). Most Leydig cell tumors are usually revealed as a well-circumscribed,
homogeneously hypoechoic mass on sonography (Fig. 11). Moreover, increased peripheral
blood flow is seen on color Doppler sonography (13). Sertoli cell tumors are less common tes-
ticular tumors. They showed well-defined, round to lobulating masses or calcifying masses on
sonography (4, 7). Other sex cord-stromal tumors include granulosa cell tumors, fibroma-the-

comas, and mixed sex cord-stromal tumors.

LYMPHOMA AND LEUKEMIA

Lymphoma is the most common testicular tumor in men older than 60 years and accounts
for 50% of cases. Primary leukemia of the testis is rare but the testis is commonly the site of ex-
tramedullary relapse after chemotherapy-induced remission (8). Leukemia or malignant lym-

Fig. 11. Leydig cell tumor in a 62-year-old male.
A. Longitudinal gray scale sonography shows a well-defined, hypoechoic mass (arrow) in the testis.
B. On color Doppler sonography, the mass is hypervascular (arrow).

Fig. 12. Lymphomain a 67-year-old male.
A. Longitudinal gray scale sonography shows two well-defined, hypoechoic masses (arrows) in the testis.
B. On color Doppler sonography, the masses are hypervascular (arrows).
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Fig. 13. Leukemiain a 21-year-old male.
A. Longitudinal gray scale sonography shows a well-defined, hypoechoic mass (arrow) in the testis.
B. On color Doppler sonography, the mass shows hypervascular (arrow).

Fig. 14. Focal orchitis in a 31-year-old male.
A. Longitudinal gray scale sonography shows heterogeneously hypoechoic lesions (arrows) in the testis.
B. On color Doppler sonography, increased blood flow is seen within the lesions.

phoma appears as a homogeneously hypoechoic mass on sonography, with either diffuse or
focal pattern (Fig. 12, 13) (7, 8). It may be seen as multiple hypoechoic lesions of various sizes.
Color Doppler sonography shows increased vascularity regardless of the size of the lesions (14).

METASTASIS

Metastatic testicular tumors are uncommon. The most common primary site is the pros-
tate, followed by the lungs, skin, colon and kidney (15). Metastatic testicular tumors are often
multiple and bilateral, and are usually discovered during autopsy. They are usually seen as

hypoechoic lesions on sonography (16).

INFLAMMATORY LESIONS

ORCHITIS

Epididymitis is a common scrotal inflammatory disease that usually results from the retro-
grade spread of urethral pathogens via the ejaculatory ducts and the vas deferens (17). About
20%-40% of cases of epididymitis are associated with orchitis, which is thought to be due to
direct extension of infection into the testicular parenchyma. Orchitis appears as an ill-de-
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fined, heterogeneously hypoechoic lesion (Fig. 14A) (18). Color Doppler sonography showed
an increased vascularity within the lesion (Fig. 14B).

INTRATESTICULAR ABSCESS

Intratesticular abscess usually occurs secondary to the epididymo-orchitis (5). Intratesticu-
lar abscess is seen as a circumscribed, hypoechoic lesion with an irregular wall and low levels
of internal echoes within inflamed areas of the testis (Fig. 15) (5). Color Doppler sonography
showed no blood flow within the abscess but was increased in the peripheral portion (19).

MUMPS ORCHITIS

The most prominent manifestation of mumps is swelling and tenderness of the salivary
glands. Epididymo-orchitis develops in 20% to 30% of postpubertal boys and men with mumps
infection. Sonography revealed homogeneously or heterogeneously decreased echogenicity
with increased vascularity (Fig. 16) (20, 21). Compared to pyogenic orchitis, mumps orchitis

showed more homogeneous echogenicity on sonography and involved the entire testis.

TUBERCULOSIS

Tuberculous orchitis is caused by Mycobacterium tuberculosis and can occur not only

Fig. 15. Intratesticular abscess in a 86-year-old male.
A. Longitudinal gray scale sonography shows a well-defined, large hypoechoic mass (arrows) in the testis.
B. On color Doppler sonography, no blood flow is seen within the mass.

Fig. 16. Mumps orchitis in a 15-year-old male.
A, B. Longitudinal gray scale sonography shows an enlarged, hypoechoic right testis (R). Left testis (L) is normal.
C. On color Doppler sonography, the right testis is hypervascular.
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Fig. 17. Tuberculous epididymo-orchitis in a 35-year-old male.
A. Longitudinal gray scale sonography shows multiple, hypoechoic masses in the testis.
B. On color Doppler sonography, increased blood flow is seen within the lesions.

+

Fig. 18. Segmental testicular infarction in a 20-year-old male. The patient had a history of operation with tes-
ticular torsion 11 months ago.

A. Longitudinal gray scale sonography shows a hypoechoic lesion (arrow) with irregular margin in the testis.

B. On color Doppler sonography, no blood flow is seen within the lesion (arrow).

o Sseas e
LS -
- -

from retrograde spread from the prostate and seminal vesicles but also from hematogenous
dissemination. Pathologically, the characteristic finding is caseating granuloma, which con-
tains yellow-green caseous material (22). Sonography showed heterogeneously decreased
echogenicity caused by caseation necrosis, granulomas, fibrosis, and calcification (Fig. 17)
(22). It may be seen as multiple small hypoechoic nodules (2, 23). Color Doppler sonography
shows a lower degree of blood flow in the peripheral portion (19).

SEGMENTAL TESTICULAR INFARCTION

Torsion of the spermatic cord with interruption of testicular blood flow results in acute
scrotal pain. Sonographic findings can be variable depending on the degree of torsion and its
duration.

Segmental testicular infarction is a localized infarct of the testis, which is related to prior
testicular torsion, vasculitis, or hypercoagulable disorder (24). Gray scale and color Doppler
sonographic findings of segmental testicular infarction are described as irregularly wedge-
shaped or round hypoechoic lesions with absent blood flow (Fig. 18) (24, 25). In acute phase,
the echogenicity of the lesion is heterogeneous due to edema and hemorrhage within the le-
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sion. However, it may become homogeneous and discrete during chronic phase.

TESTICULAR TRAUMA

Testicular trauma is not uncommon and results from blunt trauma, penetrating injuries
and iatrogenic injuries (26). Testicular trauma can result in a hematoma, fracture or rupture
of the testis.

HEMATOMA

The sonographic appearance of an intratesticular hematoma is different depending on the
duration. It is hyperechoic in the early stages and subsequently becomes heterogeneous and
appears hypoechoic during the late stages (Fig. 19). Color Doppler sonography showed no
blood flow in the region of the hematoma.

FRACTURE

Testicular fracture is a break or discontinuity in the normal testicular parenchyma (6, 26).

Sonography showed a linear hypoechoic and avascular area within the testis (26).

RUPTURE

Testicular rupture is an abnormality in the contour of the testis resulting from the extru-
sion of the testicular parenchyma after disruption of the tunica albuginea (26). Sonography
showed a heterogeneous echogenicity of the testicular parenchyma and discontinuation of

tunica albuginea (Fig. 20) (5, 26). Color Doppler sonography showed decreased blood flow.

CONCLUSION

Gray and color Doppler sonography can help to establish the correct diagnosis of various

Fig. 19. Hematoma in a 28-year-old
male.

Longitudinal sonography shows a well-
defined, hypoechoic mass (arrow) in
the testis.
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Fig. 20. Testicular rupture in a 46-year-old male.
A. Longitudinal gray scale sonography shows an ill-defined hypoechoic lesion in the lower portion of the
testis, disruption of tunica albuginea (arrow) and irregular testicular contour.

B. On color Doppler sonography, blood flow is not seen in the hematoma after testicular rupture.

S~ C————

- = B Ay

intratesticular hypoechoic lesions according to lesion echogenicity, location, margin, multi-

plicity, the presence of calcification and the degree of blood flow within the lesion. Charac-
terization of nonneoplastic cystic lesions is possible by detecting their anechoic nature and
location. The classic appearance of an epidermoid cyst on sonography is an onion-ring pat-
tern with alternating hyperechoic and hypoechoic layers. Intratesticular abscess, hematoma,
segmental testicular infarction and testicular rupture usually showed no blood flow within
the lesion. Most intratesticular tumors and inflammatory lesions showed an increased blood
flow on color Doppler sonography. Seminoma, Leydig cell tumor and lymphoma are usually
seen as homogeneously hypoechoic masses on sonography. Nonseminomatous germ cell tu-
mors of the testis usually showed heterogeneously hypoechoic on sonography and may have
calcifications. Pyogenic and mumps orchitis present with ill-defined margins and tenderness
is common.

Familiarity with the sonographic features of various intratesticular lesions facilitates accu-

rate diagnosis and treatment.
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