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9.1 Introduction

Although ultrasonography remains the primary
imaging modality in the diagnosis of scrotal
pathology, magnetic resonance (MR) imaging
may provide valuable additional information.
Due to its increased panoramicity, it performs
better with very large lesions, which are difficult
to image in the limited field of view of the ultra-
sonographic probe. Another major strength over
conventional ultrasound and Doppler modes is
improved tissue characterization. Moreover, MR
imaging can investigate heavily fibrotic or calci-
fied testes, in which ultrasonography is incon-
clusive, and can detect flow in hypovascular
lesions with a sensitivity rivaling that of contrast-
enhanced ultrasonography [1].

9.2 Examination Technique

Scrotal MR imaging [2, 3] can be implemented
with virtually every MR unit, even though image
quality and signal-to-noise ratio is better with
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high-field-strength equipment. Susceptibility
artifacts, which cause signal loss and image
distortion at the air-tissue interface, are espe-
cially found at high field strength. To minimize
this problem, it is recommended to use fast spin-
echo instead of gradient echo sequences.
Relatively low specific absorption rates (SAR)
are used to minimize heating of the scrotum
which, however, in a clinical setting is well
below the threshold known to affect spermato-
genesis in mammals [4].

9.2.1 Coil Selection

A circular surface coil can be used placed on the
patient’s lower pelvis and centered over the
scrotum [5]. In our clinical practice, however,
we prefer multichannel phased-array coils for
parallel imaging, such as cardiac coils, which
provide high-definition images with excellent
signal-to-noise ratio and increased panoramic-
ity. Appropriate positioning of the scrotum is
important. The testes should be arranged to
maintain nearly equal distance from the coil [5,
6]. The penis is kept upward and taped against
the abdominal wall. Towels or sponges are
placed between the thighs to minimize motion
artifact. Respiratory compensation may be used
to reduce motion artifact, but image quality
obtained without respiratory compensation is
high enough for the diagnosis with reduced
acquisition time [7].
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9.2.2 Imaging Planes and Pulse

Sequences

The testes are usually examined along the longi-
tudinal and transverse axes. Coronal and axial
acquisitions allow direct comparison of the two
testes and evaluation of the spermatic cord [6].
Scanning along sagittal and oblique planes may
be indicated in selected cases.

The scanning protocol varies depending on the
clinical setting. In general, non-contrast-enhanced
T1- and T2-weighted images are first obtained fol-
lowed by contrast-enhanced T1-weighted images
or dynamic contrast-enhanced scans if necessary.
We commonly obtain high-resolution thin contig-
uous sections of 3—4 mm. Parallel imaging tech-
niques are applied to reduce scan time by
accelerating image acquisition. This eventually
results in increased patient comfort and accept-
ability, decreased patient movement, and better
image quality.

T1-weighted images provide anatomical
information of the testis, epididymis, and sper-
matic cord. T2-weighted images are usually the
most informative; they show a variety of tissue
contrast depending on the echo time [2, 8]. A
standard T2 contrast between the testes, epi-
didymis, spermatic cord, and surrounding fat
tissue is obtained with an echo time of about
100 ms; long echo times (250-350 ms) produce
heavily T2-weighted images in which fluid dis-
plays very high signal intensity while the testes
and epididymis have intermediate signal inten-
sity. Diffusion-weighted imaging (DWI) of the
scrotum is still on a stage of investigation
[9-13]. It is usually performed along the axial
plane using a single-shot, multislice, spin-echo
planar sequence with b-values of 0 and
800-1,000 s/mm?>.

Contrast-enhanced MR imaging gives informa-
tion on tissue perfusion. Comparison between the
contrast enhancement of the right and left testes
facilitates the evaluation of the affected-side testis
with the unaffected-side testis serving as a normal
control. Usually, high-resolution T1-weighted
images with fat suppression are obtained before
and after gadolinium contrast administration and
image subtraction [14]. Dynamic contrast-
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enhanced imaging is indicated in selected cases
only. It can be obtained in the coronal plane using
fat-suppressed fast spin-echo images or ultrafast
spoiled gradient echo sequences when a high tem-
poral resolution is required, with the disadvantage
of lower spatial resolution and increased artifacts.
Image subtraction is recommended.

9.3 Normal Anatomy

The normal adult testes show intermediate- and
high signal intensity on T1- and T2-weighted
images, respectively [5, 6]. Intermediate signal
intensity is displayed on heavily T2-weighted
images. On DWI images the normal testes pres-
ent homogeneous high signal intensity (Fig. 9.1).
Aging is associated with structural and functional
alterations resulting in decreased signal restric-
tion [15]. The mediastinum testis appears as a
low-signal-intensity band along the long axis of
the testis. On heavily T2-weighted images, fine
fibrous septa are often seen as thin linear struc-
tures of low signal intensity extending from the
mediastinum testis and dividing the lobules.
The tunica albuginea and the visceral layer of the
tunica vaginalis are stuck together showing low
signal intensity in all sequences [5, 6, 16]. The
signal intensity of the epididymis is similar to
that of the testis on Tl-weighted images but
lower on T2-weighted images [5, 6, 17]. The vas
deferens can be traced from the tail of the epi-
didymis to the spermatic cord on T2-weighted
images.

The fluid between the visceral and the parietal
layers of the tunica vaginalis shows high and very
high signal intensity on T2- and heavily
T2-weighted images, respectively [5, 6].

9.4 Congenital Abnormalities

MR imaging is the imaging modality of choice in
investigating patients with ambiguous genitalia,
which are usually associated with complex mal-
formations of the genitourinary tract. The most
common isolated abnormalities of the scrotal con-
tent are undescended testis and congenital hydro-
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Fig.9.1 Appearance of the normal testes on MR imaging.
Coronal images. (a, b) The testes show high signal inten-

sity on T2- and intermediate signal intensity on
T1-weighted images, respectively. The tunica albuginea

celes. Bell-clapper deformity is difficult to be
detected. Polyorchidism and adrenal rests are rare.

9.4.1 Undescended Testis

Undescended testis is the most common genitouri-
nary anomaly with a prevalence at birth of 2-5 %
and up to 30 % in preterm infants. Approximately
2:3 undescended testes will spontaneously

has low signal intensity in all sequences. (¢) Diffusion-
weighted image (b=1,000 s/mm?) shows signal restriction
of the testicular parenchyma

descend within the first months of life, with a
prevalence at the age of 1 year of 0.8 %. The testis
may be located at any point along the descent
route from the retroperitoneum to the external
inguinal ring [18]. It can be ectopic, but in general
it is found along the normal path of descent:
approximately 70 % in the inguinal canal, 20 % in
the prescrotal region just beyond the external
inguinal ring, and the remaining in the abdomen.
About 3-5 % of patients with undescended testis
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Fig. 9.2 An undescended testis located in the abdomen
near the right iliac vessels. (a) Axial diffusion-weighted
image (b=800 s/mm?) identifies the retained testis as a

have congenital absence of the testis. It is conceiv-
able that in most cases, the testis was originally
present during fetal life and then regressed.

The major complications of cryptorchism are
malignant degeneration, infertility, torsion, and
bowel incarceration because of an associated
indirect inguinal hernia. Tumors are far more
common in an undescended testis than in a nor-
mally positioned testis.

Imaging is indicated to search for the location
of the cryptorchid testis to evaluate its size and to
seek for parenchymal lesions. The cryptorchid
testis is usually smaller relative to the normally
located testis because of testicular dystrophy and
degeneration [19].

Ultrasonography can reliably detect testicles
located in the inguinal canal or between the
external inguinal ring and the scrotal neck.
Detecting the testicle in intra-abdominal loca-
tions is often difficult or even impossible. MR
imaging allows detecting the testis not only in the
inguinal canal but also in the abdomen. High
abdominal testes, however, may be difficult to
identify, and a recent meta-analysis of an
American pediatric group shows a low sensitivity
[20]. DWI performed at high b-values (800—
1,000 s/mm?) improves visualization of the unde-
scended testis which appears hyperintense in
most of cases [13] (Fig. 9.2). Severely atrophic

lesion with signal restriction (arrowhead). (b) Coronal
T2-weighted image confirming the location of the testis
adjacent to the right iliac vessels (arrowhead)

testes, however, may show low signal intensity
on diffusion-weighted imaging [21] (Fig. 9.3).

9.4.2 Congenital Hydrocele

Congenital hydrocele occurs when there is
incomplete closure of the processus vaginalis. It
is very common in newborn but is encountered in
less than 1 % of adults. The patent processus vag-
inalis permits flow of peritoneal fluid into the
scrotum. Indirect inguinal hernias can be associ-
ated. There are two subtypes of congenital hydro-
cele: the encysted type, also called spermatic
cord cyst, with no communication with the peri-
toneum and with the tunica vaginalis, and the
funicular type, also called funiculocele, which
communicates with the peritoneum at the internal
ring but does not surround the testis.

Either ultrasonography or MR imaging can be
used to evaluate congenital hydrocele. On ultra-
sound, it appears as an anechoic fluid collection
surrounding the anterolateral aspects of the testis
extending to the inguinal canal or as a well-
demarcated anechoic mass, associated with either
a patent or a closed internal ring, separated from
the testis and epididymis which are displaced
inferiorly. On MR imaging hydrocele is homoge-
neous and hypointense on T1-weighted images
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Fig. 9.3 An undescended testis located in the abdomen
near the left iliac vessels. (a) Coronal T2-weighted image
showing a normally descended right testis (curved arrow)
and a small left testis adjacent to the left iliac vessels

(arrowhead). (b) Coronal diffusion-weighted image

and hyperintense on T2-weighted images,
characteristic of fluid. Occasionally, septations
are identified, although prominent septations
should suggest a hematocele or pyocele. Patency
of the processus vaginalis with entry of perito-
neal fluid into the scrotal sac is best demonstrated
in heavily T2-weighted images.

9.4.3 Bell-Clapper Deformity

Failure of the normal posterior anchoring of the
epididymis and testis is called bell-clapper defor-
mity because it leaves the testis free to swing and
rotate within the tunica vaginalis of the scrotum
like the clapper inside of a bell. It is a common
precondition for testicular torsion, with a 12 %
incidence in an autopsy series.

Bell-clapper deformity itself is hard to be
detected by imaging. A suggestive feature is the
abnormal direction of the long axis of the testis
on the axial plane, in the right-to-left or
anterior-posterior direction with the epididymis
right upon the testis (Fig. 9.4). The deformity is
more often recognized in heavily T2-weighted
images when hydrocele is present and the
tunica vaginalis completely encircles the

(b=1,000 s/mm?) fails to show signal restriction of the
retained testis (arrowhead), which was markedly dystro-
phic and poorly vascularized at surgery (arrowhead). The
normally descended right testis (curved arrow) displays
signal restriction

epididymis, distal spermatic cord, and testis
rather than attaching to the posterolateral aspect
of the testis.

9.4.4 Polyorchidism

Polyorchidism is a rare congenital abnormality
where more than two testes are present which
may have separate or common spermatic cords
and epididymis. Although three testes is the most
common form, as many as five have been
reported. In approximately 75 % of cases, the
supernumerary testes are intrascrotal. Of the
remaining cases, 20 % of the supernumerary tes-
tes are inguinal and 5 % retroperitoneal. On ultra-
sonography the accessory testis presents with the
same echogenicity, echotexture, and vascular pat-
tern as the normal testes. On MR imaging it has
the same signal characteristics as the normal tes-
tes: intermediate signal intensity on T1-weighted
images, high signal intensity on T2-weighted
images, and hyperintensity on DWI (Fig. 9.5).
Thanks to its panoramicity and improved tissue
characterization, MR imaging is helpful in mak-
ing a definitive diagnosis in case of equivocal
ultrasound findings or extrascrotal testes [22].
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Fig. 9.4 Surgically proved bell-clapper deformity. The
patient had several episodes of acute scrotal pain on both
sides which released spontaneously, interpreted as recur-
rent episodes of low-degree torsion with spontaneous
detorsion. Coronal (a) and axial (b) T2-weighted images

Fig. 9.5 Polyorchidism. Oblique-coronal T2-weighted
image shows a single testis (7) on the right hemiscrotum
and two testes (asterisks) in the left hemiscrotum

9.4.5 Testicular Adrenal Rests

Testicular adrenal rests derive from the hyperpla-
sia of aberrant adrenal cortical tissue that descends
during prenatal life with the testes or ovary. In
approximately 8 % of patients with congenital
adrenal hyperplasia, the elevated levels of serum
adrenocorticotropic hormone stimulates these
rests to grow. They are bilateral in more than 80 %

show the major axis of the testes laying on an axial plane,
the right testis in right-to-left direction, the left in anterior-
posterior direction. The epididymis (E) is right upon the
testes in both sides

of cases, usually presenting as palpable masses
inside of or close to the mediastinum testis.
Testicular adrenal rests present on ultrasound
as unilateral or bilateral lobulated masses with
variable echogenicity located within or adjacent
to the mediastinum testis. Acoustic shadowing
may be due to fibrotic changes or calcifications.
Lesions are isointense to the surrounding normal
tissue of the testis on T1-weighted images and
hypointense to the surrounding normal tissue of
the testis on T2-weighted images with and with-
out fat suppression. Strong enhancement is dem-
onstrated after gadolinium administration.

9.5 IschemicDisorders

The mainstay of imaging ischemic scrotal
disorders is color Doppler ultrasonography. In
high-degree torsion non-enhancement of the
testis after gadolinium administration has been
reported as highly sensitive and specific for tor-
sion [14], but MR imaging is more expensive and
time-consuming than color Doppler ultrasonog-
raphy and therefore has no or minimum practical
role in the setting of acute scrotal pain. In low-
degree torsion perfusion is reduced compared
with the healthy contralateral testis [23]. In acute



9 MR Imaging of the Scrotum

235

Fig. 9.6 Long-standing high-degree left testicular tor-
sion. (a) Color Doppler interrogation shows an avascular
left testis (7) and a twisted spermatic cord (asterisk). The
paratesticular tissues display increased vascularization.
(b) Tl-weighted coronal image with fat suppression

testicular torsion, the testis has normal signal
intensity on both T1- and T2-weighted images
and high signal intensity on DWI [9]. The twisted
spermatic cord is best demonstrated on transaxial
T2-weighted and contrast-enhanced images [24].
In the subacute and chronic stages, the signal
intensity of the testis changes due to necrosis and
hemorrhagic components (Fig. 9.6).

9.5.1 Torsion of the Appendages

The normal appendages are typically seen only
when hydrocele is present [25-27]. They usually

shows inhomogeneous left testis (7) with high signal
intensity due to hemorrhagic changes. (¢) Gadolinium-
enhanced subtracted image showing complete lack of vas-
cularization of the left testis (7) and slight hyperemia of
the surrounding tissues

display intermediate signal intensity on
T2-weighted images. In appendiceal torsion, a
twisted and swollen appendage is usually seen as
a hyperintense oval structure on T2-weighted
images lacking intralesional enhancement with
ring-like perilesional enhancement on dynamic
subtraction contrast-enhanced images [2, 28].

9.5.2 Segmental Testicular
Infarction

MR imaging has been claimed as a problem-
solving technique in doubtful cases of segmental



236

M. Bertolotto et al.

Fig.9.7 Segmental testicular infarction. Patient present-
ing with acute left scrotal pain. (a) Color Doppler inter-
rogation shows an avascular, slightly hypoechoic area
(asterisk) in the upper pole of the left testis with perile-
sional hypervascularization. (b) T2-weighted coronal
image showing the lesion (curved arrow) with inhomoge-

testicular infarction [29, 30]. On T1-weighted
MR images, infarcts may appear isointense to the
surrounding normal testicular parenchyma, occa-
sionally with foci of high signal intensity due to
hemorrhage.

On T2-weighted images, the signal intensity is
variable. The lesion is avascular after gadolinium
contrast administration (Fig. 9.7), often with an
enhancing perilesional rim in subacute infarction
[29, 31]. Although segmental testicular infarction
presents with characteristic MR features, this

neous signal intensity. (¢) T1-weighted image showing the
hyperintense lesion (curved arrow) due to hemorrhagic
changes. (d) Gadolinium-enhanced subtracted image
shows lack of vascularization of the lesion (curved arrow)
and slight perilesional hypervascularization

investigation is not commonly performed in our
clinical practice, as similar information is pro-
vided by contrast-enhanced ultrasonography
which is quicker and with a lower cost [32].

9.6 Inflammation

MR imaging provides a panoramic view of the
extension of the disease to adjacent organs in severe
scrotal inflammation. Involvement of the perineum
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and/or abdominal region can be investigated. MR
imaging enables a diagnosis of postinflammatory
testicular ischemia, testicular hemorrhagic and
necrotic changes, epididymo-orchitis with abscess
formation, and intrascrotal fistulas [33]. In acute
epididymitis the enlarged epididymis has increased
signal intensity relative to the normal side on
T2-weighted images and clearly shows intense
contrast enhancement on dynamic subtraction con-
trast-enhanced images. Abscesses are typically
hypointense on T1-weighted images, hyperintense
on T2-weighted images, and display high signal
intensity on DWI images. They do not enhance,

while the surrounding tissues show avid
enhancement.
9.7  Testicular Masses

Not all intratesticular lesions are tumors, and not
all testicular tumors are malignant. Granulomata,
focal orchitis, fibrous pseudotumors, and sponta-
neous hematomas are often difficult to differenti-
ate from tumors on ultrasound examination. In
many cases, however, it is suggested that the
diagnosis integrates the history of the patient,
clinical presentation, and the superior capability
of MR imaging for tissue characterization and
evaluation of intralesional flows.

The patient’s age at presentation is important.
Germ cell tumors are prevalent in the young
while lymphomas in the elderly, and some histo-
types are much more prevalent in prepuberal than
in puberal boys. Clinical correlation is vital:
many nonneoplastic intratesticular conditions are
likely to manifest with acute scrotum. One needs
to be cautious, however, because tumors can also
occasionally manifest with pain. A history of
fever or trauma may suggest a nonneoplastic ori-
gin as well. Tumor markers often help in the dif-
ferential diagnosis between testicular tumors and
nonneoplastic lesions. Normal serum tumor
markers, however, do not rule out testicular neo-
plasms. In any case, traumatic and inflammatory
changes evolve rapidly; if a nonneoplastic pathol-
ogy is suspected, a short-term follow-up exami-
nation will likely allow differential diagnosis
with tumor.
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9.7.1 Dilated Rete Testis

Tubular ectasia of the rete testis is a benign
nonneoplastic condition thought to result from
partial or complete obliteration of the efferent
ducts. It is more common in men over the age of
55 years, often bilateral, and frequently associ-
ated with spermatoceles.

Using modern ultrasonographic equipment, a
tubular ectasia of the rete testis is characterized in
virtually all patients; in case of doubt, however,
MR can show the dilatation of multiple small
tubules of the rete testis appearing hyperintense
on T2-weighted and heavily T2-weighted images.
After gadolinium administration no internal
enhancement is seen [16].

9.7.2 Testicular Epidermoid Cyst

The classic ultrasonographic appearance of
testicular epidermoid cyst is the “onion ring”
pattern, consisting in alternating rings of low and
high echogenicity, which represent layers of kera-
tinized squamous epithelium. This appearance is
virtually pathognomonic, but epidermoid cysts
with an atypical appearance may be difficult to
differentiate from tumors. On MR imaging an epi-
dermoid cyst typically shows on T2-weighted
images alternating zones of high- and low signal
intensity [1, 34, 35] and signal restriction on DWI
[11]. This appearance, however, is not constant
(Fig. 9.8). Signal intensity on T1-weighted images
is variable. No matter the imaging features,
epidermoid cysts do not demonstrate internal flow
on Doppler interrogation nor enhancement after
gadolinium administration [16].

9.7.3 Spontaneous Testicular
Hematoma

Spontaneous intratesticular hematoma is a rare
entity with few reports in the literature, mimick-
ing a neoplasm on grayscale ultrasonography.
Diagnosis of a nonneoplastic condition, however,
is suggested as the lesion lacks vascularization on
color Dopplerinterrogation and contrast-enhanced
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Fig.9.8 Epidermoid cyst presenting as a palpable nodule
of the left testis. (a) Grayscale ultrasonography showing a
slightly inhomogeneous lesion isoechoic to the surround-
ing normal tissue of the testis, with a few wall calcifica-
tions (asterisk). (b) Sagittal T2-weighted image shows a

ultrasonography [36, 37]. MR imaging confirms
the diagnosis showing a lesion with the charac-
teristic signal changes of blood. No enhancement
is seen after gadolinium contrast administration
(Fig. 9.9). Follow-up is recommended to ascer-
tain lesion size reduction and signal intensity
changes over time of the blood content.

9.7.4 Fat-Containing Masses
Testicular lipoma is a rare condition now being

increasingly reported secondary to the widespread
use of scrotal sonography [38-40]. On

slightly hyperintense nodule (asterisk) with hypointense
wall. (¢) Coronal T1-weighted image showing the lesion
(asterisk) isointense to the surrounding normal tissue of
the testis, which was completely avascular after gadolin-
ium contrast administration (not shown)

ultrasonography lipoma usually consists of a
homogeneously hyperechoic non-shadowing
lesion without flow on color Doppler interroga-
tion. The diagnosis is confirmed on MR imaging
which shows the signal intensity characteristics
of fat in all sequences [22] (Fig. 9.10).

Testicular lipomatosis is a recently described
entity occurring in patients with Cowden disease
and in Bannayan-Riley-Ruvalcaba syndrome [41]
in which nonneoplastic fat-containing hamarto-
mas are seen. On ultrasonography testicular lipo-
matosis presents with multiple non-shadowing,
uniformly hyperechoic small round foci of various
sizes in both testes [42]. Although virtually
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Fig. 9.9 Spontaneous testicular hematoma. The patient
presented with acute left scrotal pain for 3 h with no his-
tory of trauma. (a) Color Doppler interrogation shows an
inhomogeneously hypoechoic left testicular lesion lacking
vascularization (asterisk). (b) Coronal T1-weighted image
obtained within 24 h after ultrasonography shows an

diagnostic of testicular lipomatosis in the context
of known Cowden disease, this pattern may also
be due to fibrotic changes and other conditions.
MR imaging allows differential diagnosis show-
ing multiple foci in both testes with the signal
intensity characteristics of fat [43].

9.7.5 Calcifying, Sclerosing,
and Fibrotic Lesions

Heavily calcified adrenal rests [3], epidermoid
cysts with peripheral and intralesional calcifica-
tions, calcified intratesticular hematomas, and
calcifying, sclerosing, and fibrotic tumors such as

inhomogeneous isointense lesion (asterisk) which was
avascular after gadolinium contrast administration (not
shown). (¢) Follow-up MR investigation obtained 2 months
after the previous study. Coronal T1-weighted image shows
a hyperintense lesion (asterisk) which is reduced in size,
characterized by hypointense rim due to blood degradation

cavernous hemangioma [44], large-cell calcifying
Sertoli cell tumor [34], and sclerosing Sertoli cell
tumor [45] cannot be investigated effectively with
ultrasonographic modes due to back attenuation.
MR imaging is indicated in these patients to evalu-
ate the lesion, attempt tissue characterization, and
investigate whether it is vascularized or not [45].

9.7.6 Heavily Calcified and Strongly
Heterogeneous Testes

MR imaging is indicated to rule out clinically sus-
pected testicular lesions in patients with
heterogeneous  testicular  parenchyma  on
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Fig.9.10 Testicular lipoma. (a) Grayscale ultrasonogra-
phy shows a small hyperechoic right testicular lesion
(arrowhead). (b) The lesion (arrowhead) is hyperintense

ultrasonography (Fig. 9.11); testicular fibrotic
changes either after inflammation, surgery, or
trauma; multiple testicular calcifications; or micro-
lithiasis with heavily calcified testes. Fibrosis, in
particular, can be very worrisome on ultrasonogra-
phy, but the low signal intensity in T1- and
T2-weighted images, sometimes radiating from
the mediastinum, is indicative of a benign lesion.

9.7.7 Other Testicular Neoplasms

A recent study shows that T2-weighted and
contrast-enhanced T1-weighted images have the
potential to characterize seminomatous from
nonseminomatous testicular neoplasms [46].
A seminoma usually presents as a rounded
or multinodular sharply defined lesion with

on axial T1-weighted image and displays signal loss in the
T1-weighted fat-suppressed image (c)

predominantly low signal intensity on
T2-weighted images. Fibrovascular septa show-
ing greater enhancement than tumor tissue after
gadolinium administration are typically detected.
Nonseminomatous tumors usually appear as het-
erogeneous masses on T2-weighted images with
heterogeneous enhancement after gadolinium
administration. In our experience, however, this
appearance is far from sensitive or specific.
Dynamic contrast-enhanced MR imaging defines
three different types of time-intensity curves. In
type I the signal gradually continues to increase;
in type II an initial upstroke is followed by either
a plateau or a gradual increase in the late phase; in
type III an initial upstroke is followed by gradual
washout. The normal testis is characterized by an
enhancement with a type I curve, while type II is
prevailing in benign lesions and type III in
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Fig.9.11 MR investigation of a patient with inconclusive
ultrasonographic scan. (a) Grayscale ultrasonography
shows a markedly inhomogeneous right testis. (b—d)

malignant lesions [47]. Malignant tumors often
show increased signal restriction in DWI com-
pared to the normal testis [10]. Despite these
promising results, in the common clinical practice
the evaluation of time-intensity curves and ADC
values is unable to differentiate benign and malig-
nant testicular lesions clearly.

9.8  Paratesticular Lesions

Approximately 70 % of paratesticular tumors are
benign. Ninety percent are found in the spermatic
cord followed by the epididymis and testicular

T2-weighted, T1-weighted, and TI-weighted fat-
suppressed images obtained after gadolinium contrast
administration allow to ruling testicular lesions

tunicae. Lipoma is the most common tumor of
the spermatic cord in adults followed by leiomy-
oma, lymphangioma, and angioleiomyoma [16].
While liposarcoma is the most common malig-
nant neoplasm of the spermatic cord in adults,
rhabdomyosarcoma is the most common parates-
ticular neoplasm in children and adolescents.
Other sarcomas are rare. Adenomatoid tumor
accounts for approximately one-third of all neo-
plasms of the paratesticular tissues. This benign
lesion is more frequent in the tail of the epididy-
mis but may develop anywhere in the epididymis
and also in the spermatic cord and tunica albu-
ginea, where it can mimic a testicular lesion.
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Fig. 9.12 Giant penoscrotal cavernous hemangioma.
T2-weighted sagittal MR image showing a high-signal-
intensity lesion involving the scrotum (asterisk), the ante-
rior portion of the perineum (curved arrow), and the
dorsal aspect of the penis (arrowheads)

Tumors of the tunicae and of the scrotal wall
are very rare. The most common are malignant
mesothelioma of the tunica vaginalis of the testis
and scrotal hemangioma. Metastatic deposits are
seen in patients with a known malignancy in an
advanced stage.

9.8.1 Scrotal Hemangioma

In patients with large scrotal hemangiomas, MR
imaging is indicated to determine the anatomic
extension of the lesion to the penis, scrotum, and
anterior perineum. The lesion appears as a lobu-
lated scrotal mass with intermediate signal inten-
sity on Tl-weighted images and high signal
intensity on T2-weighted images (Fig. 9.12).
Focal areas of signal void consistent with a
thrombus can be recognized.

9.8.2 Extratesticular
Epidermoid Cysts

Extratesticular epidermoid cysts are rare [48].
Inflammation leads to calcification of the cystic
wall with subsequent calcification of the content.
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Complete local excision is considered the
treatment of choice.

At ultrasonography the appearance of extra-
testicular epidermoid cysts varies from anechoic
to hyperechoic depending on their content.
Calcified lesions are echogenic with back atten-
uation. On MR imaging extratesticular epider-
moid cysts are usually thin-walled, hypointense
on T1-weighted images, and hyperintense on
T2-weighted images and show signal restriction
on DWIimages. However, they may show heter-
ogenous intensity on both T1- and T2-weighted
images due to inner dense keratinous materials.
Signal intensity is low in heavily calcified
lesions. Gadolinium-enhanced images usually
show only peripheral wall enhancement
(Fig. 9.13).

9.8.3 Fibrous Pseudotumor

Fibrous pseudotumor represents a benign reactive
fibrous proliferation that results in one or several
paratesticular nodules, usually arising from the
tunica vaginalis. It is the third most common extra-
testicular mass after lipoma and adenomatoid
tumor. Lesions as large as 8 cm have been reported.
There is hydrocele in 50 % of cases. Local exci-
sion can be performed and orchiectomy avoided.
On ultrasonography, the typical appearance of
fibrous pseudotumor is a hypoechoic mass or sev-
eral tunical masses, sometimes with internal calci-
fications. On MR imaging, fibrous pseudotumors
show uniformly intermediate-to-low signal inten-
sity on Tl-weighted images and are markedly
hypointense on T2-weighted images (Fig. 9.14),
with slow but persistent enhancement [22].

9.8.4 Other Extratesticular Tumors

Fat-containing lesions can be characterized on
MR imaging (Fig. 9.15), but lipoma may be
difficult to differentiate from liposarcoma.
Lymphoma is suspected when a diffuse infiltra-
tion of the spermatic cord by tumor tissue is seen,
surrounding the spermatic vessels whose course
and caliber are preserved. Tumor tissue is



9 MR Imaging of the Scrotum

243

Fig.9.13 Epidermoid cysts of the scrotal wall. T2-weighted
(a) and T1-weighted sagittal images with fat suppression (b)
show two well-demarcated masses, the larger with interme-
diate signal intensity on T2-weighted images (curved arrow)
and the smaller with low signal intensity (arrowhead). Both

markedly hypervascular after gadolinium contrast
administration, homogeneously hypointense on
T2-weighted images, isointense to the surround-
ing normal tissue of the testis on TIl-weighed
images, and lacking fat tissue [49]. High signal
intensity is found on diffusion-weighted images
(DWI), as occurs for lymphomas elsewhere in
the body.

The MR imaging appearance of the other extra-
testicular scrotal tumors is not specific. Scrotal
metastatic deposits are indistinguishable from
primary neoplasms. A preliminary investigation
suggests that hypointensity on DWI and increased

lesions display relatively high signal intensity on T1-weighted
images. (c¢) Subtraction images obtained after gadolinium
contrast administration show no enhancement with mini-
mum enhancement of the cystic wall (curved arrow). The
smaller nodule (arrowhead) was partially calcified

ADC are in favor of benign paratesticular
lesions [10].

9.9 Inguinal-Scrotal Hernia

Though physical examination and ultrasonogra-
phy allow for accurate diagnosis in most cases,
MR examination can be indicated in patients with
inconclusive findings. Fat tissue such as the
omentum and mesentery, protruding through the
inguinal canal, usually shows high signal inten-
sity on Tl-weighted images and low signal
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Fig. 9.14 Fibrous extratesticular pseudotumor. (a) Ultraso-
nography shows a hypoechoic lesion (asterisk) causing com-
pression of the testicular parenchyma arising from the tunica

intensity on T1- and T2-weighted images with fat
suppression. Vessels of the omentum and/or mes-
entery appear as curvilinear structures. Herniation
of bowel loops and of other viscera, such as the
urinary bladder, can be investigated.

9.10 Varicocele

Although color Doppler ultrasonography is the
modality of choice for imaging varicocele, this
pathological condition may be an incidental find-
ing on MR imaging in patients investigated for
other purpose. The MR appearance of varicocele
consists of multiple, serpiginous, tubular struc-
tures with varying sizes larger than 2 mm in
diameter that are usually best visualized superior
and lateral to the testis. Signal intensity charac-
teristics may vary depending on the speed of flow
within the dilated vessels. Slow-flowing varico-
celes often have intermediate signal intensity on
T1-weighted images and high signal intensity on
T2-weighted images. A signal void may be seen
in those with higher velocity flow. Enhancement
is appreciable after gadolinium contrast adminis-
tration. Since varicocele may affect testicular
growth [50], testicular volumes should be sys-
tematically measured, and the signal intensity of
the parenchyma should be investigated.

_ ~’_&'
albuginea or from the visceral lamina of the tunica vaginalis.

(b) T2-weighted axial image confirms the extratesticular
location of the low-signal-intensity lesion (asterisk)

-——

9.11 Trauma

If the tunica albuginea is intact, a testicular
trauma can be managed conservatively, while
immediate operation is usually necessary if
albugineal disruption is suspected. MR imaging
provides additional clinically useful informa-
tion in patients with equivocal findings for albu-
gineal disruption on ultrasound. The tunica
albuginea is well visualized as a low-signal-
intensity line which is interrupted in testicular
rupture. In a series of seven patients with blunt
scrotal traumas evaluated with MR imaging
before surgical exploration, the presence or
absence of albugineal rupture was identified
correctly in all cases. Associated parenchymal
ischemia and hematomas are identified as areas
lacking vascularization after gadolinium con-
trast administration. In testicular hematomas
characteristic signal changes with time are
appreciated on T1- and T2-weighted images, as
methemoglobin within subacute blood is hyper-
intense on T1-weighted images while hemosid-
erin deposition produces a low-signal-intensity
rim on T2-weighted images. Lack of internal
enhancement eases differential diagnosis with
hypovascular tumors, which display contrast
enhancement after administration of gadolinium
contrast material in virtually all cases.
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Fig.9.15 Lipoma of the spermatic cord. (a) Grayscale ultra-
sonography shows a mass (asterisk) with intermediate echo-
genicity involving the spermatic cord. Due to the limited
panoramicity, the relationships of the mass cannot be

Conclusion

Concern is rising that a variety of scrotal
lesions are benign, and surgical exploration
can be avoided in many cases, provided that a
firm preoperative diagnosis is reached.
Ultrasonographic modes have virtually abso-
lute sensitivity for lesion identification, but
characterization is limited. Moreover, situa-
tions exist in which ultrasonography is incon-
clusive. Although in the majority of cases the
MR appearance of the different intratesticular
and extratesticular tumors is not specific, in
selected cases MR imaging allows a specific
diagnosis based on the identification of fluid
or of hematic, fibrotic, and fatty components.

assessed accurately. The lesion (asterisk) shows a prevalence
of fatty tissue on coronal T1-weighted (b) and T1-weighted
image with fat suppression (c). An adequate evaluation of
the relationships with the surrounding tissues is possible

Avascular benign lesions can be differentiated
effectively from hypovascular tumors due to
higher sensitivity of flow compared to color
Doppler interrogation.
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