
EDUCATION EXHIBIT 357

US of Acute Scrotal
Trauma: Optimal Tech-
nique, Imaging Findings,
and Management1

Corinne Deurdulian, MD ● Carol A. Mittelstaedt, MD ● Wui K. Chong,
MD ● Julia R. Fielding, MD

The primary causes of scrotal trauma are blunt, penetrating, degloving,
and electrical burn injuries to scrotal contents. Knowledge of the scro-
tal anatomy and appropriate imaging techniques are key for accurate
evaluation of scrotal injuries. Ultrasonography (US) is the first-line
imaging modality to help guide therapy for scrotal trauma, except in
degloving injury, which results in scrotal skin avulsion. Blunt injury
(eg, from an athletic accident or motor vehicle collision) is the most
common cause of scrotal trauma, followed by penetrating injury from
gunshot or other assault. Trauma often may result in hematoma, hy-
drocele, hematocele, testicular fracture, or testicular rupture. The
timely diagnosis of rupture, based on a US finding of discontinuity of
the echogenic tunica albuginea, is critical because emergent surgery
results in salvage of the testis in 80%–90% of rupture cases. The radi-
ologist should be familiar also with other nuances associated with pen-
etrating trauma, iatrogenic and postoperative complications, and elec-
trical injury. Color flow and duplex Doppler imaging are highly useful
techniques not only for assessing testicular viability and perfusion but
also for evaluating associated vascular injuries such as pseudoaneu-
rysms. A thorough familiarity with the US findings of scrotal trauma
helps facilitate appropriate management. Supplemental material avail-
able at radiographics.rsnajnls.org/cgi/content/full/27/2/357/DC1.
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Introduction
Scrotal trauma accounts for less than 1% of all
trauma-related injuries, because of the anatomic
location and mobility of the scrotum. The peak
occurrence of scrotal trauma is in the age range of
10–30 years (1). Mechanisms of trauma include
blunt, penetrating, thermal (ie, burn), and de-
gloving injuries. Blunt trauma is the most com-
monly occurring form and usually results from
athletic injury (about 50% of blunt trauma cases),
motor vehicle collision (9%–17% of cases), or
assault (2). Penetrating trauma is usually due to
gunshot wounds and less commonly due to stab
wounds, animal attacks, and self-mutilation. In
degloving or avulsion injury, the scrotal skin
shears off, and skin grafting may be required.
Postsurgical and thermal injuries are rare. The
right testis is injured more often than the left one
because of its greater propensity to be trapped
against the pubis or inner thigh (3,4). Patients
with scrotal trauma usually present emergently,
and rapid and accurate diagnosis is necessary to
guide treatment and prevent loss of the testis. De-
lay in diagnosis or inaccurate diagnosis may result
in decreased fertility, delayed orchiectomy, infec-
tion, ischemia or infarction, and atrophy (4–7).

Ultrasonography (US) is commonly performed
for the assessment of scrotal abnormalities. It is
ideal for the assessment of scrotal trauma, as it
can be used for noninvasive evaluation of the
scrotal contents, testicular integrity, and blood
flow, as well as to visualize hematomas, other
fluid collections, and foreign bodies. The objec-
tive of this article is to familiarize the reader with
the scrotal anatomy and the US manifestations of
testicular trauma, including hematomas, frac-
tures, and ruptures, as well as with other nuances
associated with postoperative complications, pen-
etrating injury, electrical injury, and vascular in-
jury. Emphasis is placed on findings that may ne-
cessitate immediate surgical intervention.

Imaging Technique
The patient is positioned supine, and a rolled
towel or sheet is placed between the legs to sup-
port the scrotum. The penis is displaced superi-
orly or superolaterally with a towel draped over it.
Scanning is performed with a high-frequency (8–
15-MHz) transducer in sequential sagittal and

transverse planes with appropriate placement of
the focal zone, depth, and gain settings. The use
of a high-frequency transducer allows greater
resolution of the scrotal contents. However, in
cases of marked scrotal enlargement, a lower fre-
quency transducer may be employed.

Scanning of both testes is performed in sagittal
and transverse planes with size measurements.
Transverse side-by-side images of both testes
should be obtained for comparison of echotex-
ture, skin thickness, and color Doppler flow pat-
tern. The epididymis should be imaged on the
long and short axes. Color and power Doppler
imaging are used to detect flow within the scrotal
structures and to confirm symmetric or abnormal
flow patterns.

Normal Anatomy
The scrotal sac, beneath the scrotal skin, com-
prises many layers that are not readily visible at
US, including the superficial (dartos) fascia, ex-
ternal spermatic fascia, cremaster muscle and fas-
cia, internal spermatic fascia, and tunica vaginalis
(Fig 1). Consisting of parietal and visceral layers,
the tunica vaginalis contains a potential space
where hydroceles or other fluid collections may
develop (2,8). The testis is an ovoid structure sur-
rounded by the tunica albuginea and contains

Figure 1. Drawing shows the normal intrascrotal
anatomy. (Reprinted, with permission, from reference 8.)
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seminiferous tubules, which converge to form the
rete testis in the mediastinum. The rete testis
drains into the efferent ductules, which drain into
the tubules that form the epididymal head. The
epididymal head is found along the superior pole
of the testis, and its body and tail extend infero-
laterally. The epididymal tail continues as the vas
deferens in the spermatic cord (2,9).

The testis has medium homogeneous echoge-
nicity with a length of 3–5 cm, width of 2–4 cm,
and an anteroposterior dimension of approxi-
mately 3 cm (Fig 2). The mediastinum of the tes-
tis appears as an echogenic band that extends

along the long axis of the testis (Fig 2a). The tu-
nica albuginea is not normally visible at US unless
there is fluid surrounding the testis. In such cases,
the tunica can be seen as an echogenic line sur-
rounding the testis (Fig 3). A curved structure
with a length of 6–7 cm, the epididymis appears
isoechoic or hypoechoic when compared with the
testis (Fig 4). The head of the epididymis is ap-
proximately 10–12 mm in anteroposterior dimen-
sion (Fig 4a). The body has an average thickness

Figure 2. Normal anatomy. Gray-scale US images of normal testes in sagittal (a) and transverse (b) planes
demonstrate a uniformly gray echotexture. In b, both testes have the same echotexture. The mediastinum of
the testis (arrow) is depicted in a as a horizontal echogenic band.

Figure 3. Tunica albuginea. Sagittal US images of the testes in two different patients with hydroceles
show the tunica albuginea as an echogenic line (white arrows) that outlines the testis. In a, small punctate
echogenic foci are visible within the testis, findings consistent with microlithiasis. A scrotal pearl (black
arrow) also is depicted.
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of 1–2 mm (normal thickness, �4 mm) and is
best depicted with coronal scanning of the scro-
tum (Fig 4b) (9).

Clinical and US Assessment
When a patient presents with scrotal trauma, a
clinical assessment is made for acute scrotal pain,
swelling, and bruising. The overlying skin is ex-
amined to determine the extent of its integrity
and for sites of any entry and exit wounds. The

testis and epididymis also are palpated, and a pe-
nile examination is performed by the clinician.
After any necessary wound cultures, urinalysis,
and urine cultures are performed, the patient un-
dergoes imaging with US unless there is scrotal
avulsion (3).

US is the first-line imaging test for scrotal
trauma, and US findings are crucial in clinical
decision making (4–6,10). US manifestations
include fluid collections, testicular disruption,
and vascular injury. A hydrocele, or fluid between
the two layers of the tunica vaginalis, may hinder

Figure 4. Normal epididymis. Sagittal US images depict a normal epididymal head (area between the cursors
in a) and body with tail (arrows in b). The echotexture of the epididymis is similar to that of the testis. The
view of the body and tail was obtained by scanning in a coronal plane.

Figure 5. Intratesticular hematoma in a patient with continued scrotal swelling 1 year after blunt trauma.
(a) Transverse US image of the scrotum demonstrates a normal-sized right testis (RT) surrounded by fluid,
with a large complex cystic mass in place of the left testis. (b) Transverse view obtained with power Doppler
imaging in the region of the left testis shows a complex fluid-filled mass with dimensions of 12.1 � 11.2 cm and
with multiple septa. No normal parenchyma is identifiable in the left testis, and there is no visible flow, findings
indicative of replacement of the entire testis by a hematoma.
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the clinical examination but aid US by providing
an acoustic window. Management of testicular
trauma depends on testicular integrity and perfu-
sion. If the testis is ruptured, emergent surgery
can salvage the testis in 80%–90% of cases
(5,7,11). The surgical approach varies with the
type of trauma.

Blunt Scrotal Trauma

Fluid Collections

Hematomas.—Hematomas may occur in intra-
testicular locations (Figs 5, 6; see also Movie 1 at
radiographics.rsnajnls.org/cgi/content/full/27/2/357

/DC1) or in extratesticular soft tissues such as the
scrotal wall or epididymis. The lesions are usually
focal, may be multiple, and may be hyperechoic
(in acute bleeding) or hypoechoic (as the hemor-
rhage ages) and lack vascularity (Fig 6; see also
Movie 1). The fluid in a complex hematoma may
be heterogeneous. Hematomas of the scrotal wall
may appear as focal thickening of the wall or as
fluid collections within the wall (Fig 7; see also
Movie 2 at radiographics.rsnajnls.org/cgi/content/full
/27/2/357/DC1).

Figure 6. Intratesticular hematoma. (a) Sagittal gray-scale US image shows an ill-defined hypoechoic area
(arrows) that represents a hematoma in the posterior part of the left testis. (b) Sagittal color Doppler image
shows flow in the testis, except in the area of hematoma, where there is a testicular fracture.

Figure 7. Extratesticular hema-
toma in a patient with scrotal swell-
ing after a right inguinal hernia re-
pair. Transverse US images demon-
strate a large hypoechoic region
(8.6 � 3.8 � 4.7 cm) within the
right-sided scrotal wall on the gray-
scale image (a) and no internal flow
on the color Doppler image (b),
findings that are indicative of an ex-
tratesticular hematoma (H). The
right testis in b appears to have nor-
mal internal flow.
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Figure 8. Hydroceles in two pa-
tients. (a) Transverse US image of
the left scrotum shows a large hydro-
cele that has displaced the testis (T)
anteriorly. (b) Sagittal image shows
a very large right-sided hydrocele
that contains fine internal septa,
with the right testis (area demar-
cated by cursors) displaced posteri-
orly.

Figure 9. Hematocele due to tes-
ticular rupture immediately after
blunt scrotal trauma. Transverse
US images (b slightly superior to a)
show uniformly echogenic fluid sur-
rounding the testis (T), a finding
indicative of blood in a hematocele.
EPI � epididymis.

Figure 10. Older hematocele. Sagittal US images obtained approximately 1 week (a) and 6 weeks (b) after trauma
show uniform echotexture and internal flow in both testes, but with differences in the echotexture of the hematoma.
A complex cystic mass (arrow in a) anterior to the left testis represents a hematoma with a hematocele. The mass de-
marcated by cursors in b had a more complex and more masslike appearance that was believed to be due to a clot. At
surgery after 6-week follow-up US, a large amount of fluid and an old clot were found with an intact testis. LT T �
left testis, RT T � right testis.
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Hydroceles.—Hydroceles are predominantly
anechoic fluid collections that occur in the poten-
tial space between the two layers of the tunica
vaginalis (Figs 1, 3, 8). Up to 50% of acquired
hydroceles are due to trauma (12), and hydro-
celes may occur in up to 25% of patients with ma-
jor trauma (13). Rupture of the bulbous urethra
may result in extravasation of urine into the scro-
tum, which may mimic a hydrocele.

Hematoceles.—Similar to hydroceles, hemato-
celes are complex collections that separate the
visceral and parietal layers of the tunica vaginalis.
Like hematomas, they are acutely echogenic and
become more complex and more hypoechoic with
age (Figs 9, 10; see also Movie 3 at radiographics

.rsnajnls.org/cgi/content/full/27/2/357/DC1) (14).
Subacute and chronic hematoceles may contain
fluid-fluid levels or low-level internal echoes (Fig
11) (2).

Testicular Injuries

Fracture.—A testicular fracture appears as a lin-
ear hypoechoic band that extends across the tes-
ticular parenchyma and represents a break in the
normal testicular architecture (Figs 12, 13). The
overall contour remains smooth, as the testicular
shape and the tunica albuginea are maintained.

Figure 11. Postoperative hematocele. (a) Transverse US image obtained 2 months after surgical
repair of a large right inguinal hernia demonstrates complex layering of fluid (arrow) in the right
scrotal sac, a finding consistent with a hematocele. (b) Sagittal US image obtained after a right in-
guinal hernia repair in another patient shows a septate fluid collection with fine echoes (arrows)
anterior to the testis (area between the cursors). At Doppler imaging in both patients, flow in the
testis was normal.

Figure 12. Testicular fracture. (a) Transverse US image of the testis shows a hypoechoic irregular lin-
ear area (arrow) indicative of a fracture. (b) Transverse color Doppler image depicts normal flow
throughout the testis, except in the area of the fracture (arrow).
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An associated hematocele or testicular hematoma
may be seen (Figs 6, 9; see also Movie 1). Dopp-
ler imaging is used to determine vascular integ-
rity. Testicular fractures are treated conserva-
tively if normal flow is identified. If flow is absent,
emergent surgery is indicated, as this finding rep-
resents ischemia (14,15).

Rupture.—In testicular rupture, there is hemor-
rhage and extrusion of testicular contents into the
scrotal sac (Figs 14–17; see also Movies 4–6 at
radiographics.rsnajnls.org/cgi/content/full/27/2/357
/DC1) (14). Discontinuity of the echogenic tunica
albuginea is indicative of testicular rupture and
necessitates emergent surgery. In this type of in-

jury, US images also demonstrate poorly defined
testicular margins and heterogeneous echotex-
ture, with focal hyperechoic or hypoechoic areas
in the testicular parenchyma corresponding to
areas of hemorrhage or infarction (Figs 14–17;
see also Movies 4–6) (10,13,16). Associated
findings may include scrotal wall thickening and
hematocele. Color and duplex Doppler images
may show decreased flow or no flow. Buckley and
McAninch reported that the single imaging find-
ing of heterogeneous echogenicity of the testicular
parenchyma with loss of contour definition had a

Figure 13. Testicular fractures and intratesticular hematomas. (a) Sagittal gray-scale im-
age of the right testis shows a markedly heterogeneous testis with ill-defined hypoechoic ar-
eas that represent intratesticular blood. No peritesticular fluid is visible, and the tunica albu-
ginea appears intact. Because of the extensive hematomas, the specific fracture site is not
identifiable. (b) Color Doppler image shows appropriate flow within the traumatized testis.

Figure 14. Ruptured testis with hematocele (same patient as in Fig 9).
(a–c) Sagittal gray-scale US images of the left testis demonstrate an ob-
long testis with a heterogeneous echotexture and very irregular outline,
with two areas of discontinuity in the tunica albuginea, a defect in the
superior pole of the testis (arrows in a), and a defect in the middle part
of the testis (arrows in b). The echogenic fluid surrounding the testis is
consistent with a hematocele. (d) Sagittal color Doppler image shows
flow within the testis. At surgery, the tunica albuginea was found to have
ruptured in two places.
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Figure 15. Ruptured testis with hematoma due to a fall onto a pole. (a) Transverse US
image of the left testis shows a heterogeneous echotexture with internal cystic areas that rep-
resent hematomas, discontinuity (arrows) in the tunica albuginea, and an extratesticular he-
matoma (H). (b) Power Doppler image shows no flow in the extratesticular hematoma (H),
decreased flow within the testis, and discontinuity (arrows) in the tunica albuginea.

Figure 16. Testicular rupture. (a) Sagittal gray-scale US image demonstrates extrusion
of the testicular contents (arrows) through the tunica albuginea. (b) Color Doppler image
shows multiple hypoechoic foci with no flow (arrowheads) in the periphery of the testis, find-
ings indicative of hematomas or infarcts. At surgery, extrusion of more than 50% of the tes-
ticular contents through the tunica albuginea was found.

Figure 17. Testicular rupture in a patient with groin pain and swelling after an athletic
injury (knee to the right side of the groin). Sagittal US images show the right testis with an
abnormal contour and somewhat bilobed shape (arrows); hypoechoic and anechoic areas
within the inferior pole of the testis, especially visible in b; and irregularity of the tunica albu-
ginea (arrows), which is best depicted in the video clip (Movie 6 radiographics.rsnajnls.org/cgi
/content/full/27/2/357/DC1). The area of heterogeneous tissue at the inferior pole of the testis
(arrows in a) is believed to represent extruded testicular contents. On color Doppler images
(not shown), blood flow was seen in the superior to middle parts of the testis but not in the
inferior part. At surgery, the nonviable-appearing parenchyma that extruded through the tu-
nica albuginea was removed and the rupture was repaired.
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sensitivity of 100% and a specificity of 93.5% for
the diagnosis of rupture in a series of 65 patients
with blunt scrotal trauma (5). However, the re-
ported accuracy of the US-based diagnoses of
rupture varies in the literature from 56% to 94%
(16).

Unusual Complications and Findings
Scrotal trauma may be associated with acute epi-
didymitis, epididymo-orchitis, and torsion. It also
has been reported that 10%–15% of testicular
tumors are found incidentally at imaging after an
episode of scrotal injury (16).

Management
The injury is managed conservatively if the tunica
albuginea appears intact on US images. Immedi-
ate exploration is warranted if the tunica is vio-
lated (indicating rupture), if there is nonperfusion
of the testis, or if the US findings are equivocal
and there is a high clinical suspicion of rupture
(4). It may be difficult to identify the fracture
plane through the testis. In a series of scrotal
trauma cases evaluated by Jeffrey et al, the frac-
ture plane or fragmentation of the testis was seen
in only 17% of rupture cases (10). It also may be
difficult to differentiate hematoma from extruded
testicular contents (Fig 17; see also Movie 6)
(14,17). The tunica albuginea may be hard to
delineate, and subtle disruption therefore may be
difficult to identify (Fig 17; see also Movie 6) (9).
If the US findings are equivocal, the method of
management will be determined on the basis of
the clinical findings, history, and level of suspi-
cion (4).

It is generally agreed that early intervention is
very important in order to improve testicular sal-
vage rates (5,11,17). Surgical delay may decrease
the salvage rate from 80%–90% to 45%–55%
(10,12) and may necessitate orchiectomy (9).
Surgery includes débridement and primary clo-
sure of the tunica albuginea (5). Potential compli-
cations of delayed diagnosis include testicular
ischemic necrosis, abscess, and loss of spermato-
genesis (14). Testicular atrophy is a rare late se-
quela of rupture but does not require additional
treatment. It is postulated that trauma-related
atrophy is due to ischemia and resorption of non-
viable testicular tissue, which result from in-
creased pressure within the tunica secondary to
hematoma formation (6).

Penetrating Injury
Gunshot is the most common cause of penetrat-
ing testicular and scrotal trauma. Other less com-
mon causes include stabbing, self-mutilation, and
emasculation (18). US is capable of depicting
bullet fragments and other foreign bodies from
penetrating injury (Fig 18), as well as other ab-
normalities that also may be seen after blunt
trauma. It also is useful for identifying vascular
injury, such as transection of the spermatic cord,
which may result in testicular ischemia.

US Findings
In a study by Learch et al, of 19 patients with
gunshot wounds to the scrotum, eight had iso-
lated hematoceles, hydroceles, or hematomas that
were managed conservatively (19). Testicular
rupture was diagnosed at US in six patients, al-
though a fracture plane was seen in only two of
the six. Five of the six underwent surgical explo-

Figure 18. Penetrating trauma. Trans-
verse US images obtained in a patient with
a gunshot wound to the scrotum show tiny
hyperechoic foci (small arrows in a) that
represent air and buckshot, with a focal
hypoechoic area (demarcated by cursors in
b) that represents intratesticular hema-
toma. Accumulated blood (large arrows) is
depicted posterior to the testis, within the
scrotal sac. The testis, which is demar-
cated by cursors in a, is difficult to define
in b because of the surrounding blood and
damage to the testis. Soft-tissue thickening
of the scrotal wall also is visible.
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ration (the sixth patient did not undergo the pro-
cedure because of delayed presentation), and the
presence of a rupture was confirmed in four of the
five patients. Although tunical disruption was
found in the fifth patient at surgery, the testis was
intact. US also enabled the identification of for-
eign bodies in the testis and extratesticular soft
tissues and hypoechoic tracks from missiles in the
epididymis (Fig 18) (19).

In a study by Cline et al, surgery was per-
formed because of imaging and clinical evidence
of deep scrotal injury in 29 of 30 patients with
gunshot wounds and stab wounds (20). The most
common injury was a unilateral fractured testis,
followed by transection of the spermatic cord and
bilateral testicular injuries. The overall salvage
rate among 23 injured testes was 35% (20).

Management
Testicular fractures and ruptures from penetrat-
ing injury are managed in the same way as are
fractures and ruptures from blunt injury. In pa-
tients with complete vascular transection, imme-
diate surgical exploration with microvascular re-
anastomosis is required (3). Low-velocity missiles
and stab wounds usually require exploration
above and below any injured sites, often with a
combined inguinal and scrotal approach. High-
velocity missile injury is associated with a higher
rate of vascular thrombosis and tissue loss, and
the prognosis is guarded (3). It is also important
to look for injury to the contralateral testis, extra-
testicular tissues, and penis, as penetrating
trauma usually causes injury to more than one
location. Injuries to the epididymis may be diffi-
cult to diagnose because it is small and easily ob-
scured by hematoma. However, such injuries are
usually managed conservatively, unless there is
resultant infertility (19).

Iatrogenic or Postoperative Injuries

Mechanisms of Injury
Inguinal herniorrhaphy is a commonly performed
operation that may result in complications, most
frequently pain and nerve damage (21). Wound
infection at the surgical site and of the mesh has
been reported to range from 5% to 7% (22). In-
jury to the testis and scrotal sac is rare. The two
primary mechanisms involved in genital tract in-
jury are transection of the spermatic cord (usually
recognized and immediately repaired during sur-
gery) and cord compression with resultant isch-
emia (due to intraoperative handling of the vas,
excessively tight placement of the mesh arms
around the spermatic cord, or mesh-induced de-
layed fibrosis) (21). Compression injury usually
manifests after a delay, unless nerve injury with
resultant pain, or vascular injury to the gonads, is
present. Delayed injury may be manifested by
infertility, especially in cases of bilateral hernia
repair and repair in children.

US Findings
US is most helpful for detecting injuries to the
testis or scrotal sac such as ischemia, infarction,
hematoma, hydrocele, hematocele, and infection
(Figs 7, 11, 19; see also Movie 2). Dattola et al
found that US is much more sensitive (86%) than
clinical examination (36%) for detecting postop-
erative complications (23). Ischemic orchitis oc-
curs in 0.6% of patients who undergo an open
surgical repair for a hernia (Fig 19), versus 0.08%
of those who undergo a laparoscopic repair,

Figure 19. Testicular ischemia in
a patient with scrotal pain and swell-
ing after open surgical repair of a
hernia. (a) Transverse US image
shows a heterogeneous hypoechoic
testis that is surrounded by a com-
plex hydrocele. (b) Color Doppler
image demonstrates no intratesticu-
lar flow. The mesh that was used to
repair the hernia had obstructed the
venous return and caused ischemia.
After the mesh was released around
the spermatic cord, the testicular
flow improved. At follow-up US,
increased flow was seen in the left
testis.
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according to the results of two studies (21). Iatro-
genic testicular atrophy is rare, and its signifi-
cance is uncertain, as the degree of atrophy is
usually minimal (24). Atrophy also is more likely
to be associated with open rather than laparo-
scopic repair (6).

Electrical Injury
Electrical injuries occur in a spectrum that ranges
in severity from low-voltage to high-voltage
burns. Greater thermal injury results from high-
voltage currents because of the resultant higher
temperatures (25). Two types of high-voltage
electrical burns may occur with exposure to a cur-
rent of more than 1000 V: “flash” and “true”
burns. Flash burns are usually more limited and
may cause either full- or partial-thickness burns.
Vascular injury may be secondary to vasospasm
or damage to the endothelium and may lead to
thrombosis, hemorrhage, and infarction. A true
electrical burn results from the passage of an elec-
tric current through the body, between points of
entry and exit (26). Gray-scale US images of the
scrotum in such cases may demonstrate infarction
of the testis, and Doppler images may show no
flow in one or both testes (Fig 20).

In a series of 70 patients with burns from a
high-voltage electric current, Escudero-Nafs et al
reported that the most common entry sites were
the upper extremities and the most common exit
sites were the lower extremities. The scrotum ac-
counted for none of the entry sites and three of
the exit sites (26). Imaging findings were not de-
scribed.

Vascular Injury
Intratesticular pseudoaneurysm, a rare vascular
complication of blunt trauma, may be manifested
on gray-scale images as a round hypoechoic or
anechoic focus in the testis. On color Doppler
images, the mass contains variably turbulent flow
with a vascular neck. Flow enters the pseudoan-
eurysm in systole and exits in diastole, producing
a to-and-fro pattern. If the tunica albuginea is
intact, the pseudoaneurysm can be managed con-
servatively and monitored until thrombosis occurs
(27).

Conclusions
US is the first-line imaging test for evaluation of
scrotal trauma and plays a critical role in decision

Figure 20. Scrotal electrical burn injury. (a) Sagittal gray-scale image demonstrates a hypoechoic left testis.
(b) Sagittal color Doppler image shows no flow within the left testis, a finding suggestive of infarction. On
other color Doppler images (not shown), the right testis had a similar appearance. Image resolution at US was
somewhat limited because of burn damage to the skin. At surgery, diffuse parenchymal coagulative necrosis,
subcutaneous fat necrosis, and acute inflammation were found.
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making about injury management. An under-
standing of US techniques, scrotal anatomy, and
mechanisms of injury allows the sonographer to
distinguish conditions that require immediate
surgical exploration (eg, rupture) from those that
can be managed conservatively. Determining vas-
cular integrity is particularly important in the
presence of penetrating trauma and electrical
burns.
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Page 358 
Mechanisms of trauma include blunt, penetrating, thermal (ie, burn), and degloving injuries. 
 
Page 364 
Discontinuity of the echogenic tunica albuginea is indicative of testicular rupture and necessitates 
emergent surgery. 
 
Page 366 
Potential complications of delayed diagnosis include testicular ischemic necrosis, abscess, and loss of 
spermatogenesis. 
 
Page 367 
Testicular fractures and ruptures from penetrating injury are managed in the same way as are 
fractures and ruptures from blunt injury. In patients with complete vascular transection, immediate 
surgical exploration with microvascular reanastomosis is required. 
 
Page 368 
A true electrical burn results from the passage of an electric current through the body, between points 
of entry and exit. Gray-scale US images of the scrotum in such cases may demonstrate infarction of 
the testis, and Doppler images may show no flow in one or both testes. 
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