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This review aims to describe the various ultrasonographic appearances 
of the most common acute scrotal disorders in children. Ultrasonog-
raphy (US) is the primary imaging modality for evaluating the acute 
scrotum in children, especially when the history and physical exami-
nation do not adequately explain acute scrotal swelling and pain in a 
child. The acute scrotum is defined as the sudden onset of scrotal pain 
accompanied by swelling, redness or discoloration. By understanding 
and recognizing the US appearances of acute pediatric scrotal disor-
ders, the ultrasonographer can make a very significant contribution 
to the care of these patients, guiding the clinician toward appropri-
ate therapy. Conclusion – US provides excellent anatomic details and 
permits differentiation between lesions that require urgent surgery and 
scrotal exploration and those that can be managed conservatively.

Introduction

Ultrasonography, in combination with color 
or power Doppler imaging, is the imaging 
modality of choice for the evaluation of acute 
scrotal disorders in children, especially when 
the history and physical examination do not 
adequately explain scrotal swelling (1, 2, 3, 
4, 5). It is widely available to provide rapid 
and timely assessment without radiation risk 
to children. When combined with the results 
of clinical and physical examination, the in-
formation obtained with US is sufficient to 
enable diagnosis of acute pediatric scrotal dis-
ease in most cases, guiding the clinician to-
ward the appropriate therapy. US combined 
with color or power Doppler provides excel-
lent anatomical details and assessment of tes-
ticular perfusion without ionizing radiation, 
and many scrotal diseases can be character-
ized, differentiating lesions requiring urgent 
surgery from those that can be managed 
conservatively. Clinical manifestations in 

acute scrotal processes include pain, swelling, 
redness and a palpable mass. US provides 
excellent anatomic detail and permits dif-
ferentiation between lesions requiring urgent 
surgery and scrotal exploration (testicular tor-
sion, traumatic rupture) and those that can 
be managed conservatively (e.g. torsion of the 
testicular appendages, epididymo-orchitis) (6). 
Thorough knowledge of typical ultrasono-
graphic findings of these disorders is neces-
sary in giving accurate diagnoses in order to 
perform appropriate therapy. By identifying 
the site of origin in a variety of acute scrotal 
abnormalities, the diagnosis is usually read-
ily made, making ultrasonography especially 
valuable in patient management. 

The term “acute scrotum” is defined as a 
sudden-onset of scrotal swelling and pain 
and is a common cause of visits to the emer-
gency department among boys. The common 
causes include testicular appendageal torsion, 
epididymo-orchitis, and testicular torsion 
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(7, 8). Acute scrotal swelling can also occur 
due to testicular or scrotal injury. Testicular 
torsion is the most important diagnosis to 
rule out because it is a surgical emergency. 
A correct diagnosis can help avoid unneces-
sary surgical interventions, and characteristic 
ultrasonographic and Doppler findings can 
be imperative given the overlap in clinical 
presentation with testicular torsion and other 
conditions. 

Scrotal US is performed with the patient 
lying in a supine position and with the scro-
tum supported by a towel placed between the 
thighs. Warm gel is used to minimize pres-
sure on the scrotum (1). The use of a 7–15 
MHz high-frequency linear-array transducer 
is essential. After a trauma, the scrotum is 
often tender to a touch, which makes scan-
ning difficult. An attempt should be made 
to evaluate both testicles and epididymides 
in their entirety and to identify any extrates-
ticular collections. The testicles are evaluated 
in longitudinal and transverse planes. Since 
acute scrotal disorders are usually unilateral, 
we start the ultrasonographic examination 
on the asymptomatic side to determine the 
basis for comparison. Color Doppler imag-
ing, adjusted to visualize low flow velocities, 
or power Doppler imaging should always be 
added to the gray-scale study. Pulsed-wave 
Doppler imaging is not absolutely neces-
sary. Comparable transverse Doppler scans 
of both testicles are extremely important 
to study testicular gray-scale and perfusion 
discrepancies (1). This review describes the 
typical ultrasonographic features of the most 
common acute scrotal disorders in children.

Contrast-enhanced ultrasound (CEUS) 
is a new technique that improves the depic-
tion of parenchymal disorders on the base 
of vascularity, can be used to unequivocally 
demonstrate perfusion and viability of testis. 
Potential applications in acute scrotal diseas-
es range from distinction of acute epididymi-
tis/orchitis from testicular torsion, segmental 
testicular infarction from testicular tumor, 

and quantitative assessment of viable paren-
chyma in scrotal trauma. CEUS is currently 
used in adults but could potentially be con-
sidered for children as well, in inconclusive 
cases (9).

Testicular torsion

Testicular torsion, or twisting of the spermat-
ic cord, implies first venous and later arte-
rial flow obstruction. The extent of testicular 
ischemia will depend on the degree of twist-
ing (180°–720°) and the duration of the tor-
sion. Incomplete torsion refers to cord twist-
ing of less than 360°, in which some arterial 
flow persists in the affected testicle. Because 
of the disruption of testicular blood supply 
in torsion, time is a crucial factor in salvag-
ing the affected testicle. The salvage rate can 
be up to 80-100% in patients with a surgery 
within 4-6 hours after the onset of torsion, 
and less than 20% with a surgery after 12 
hours (10). Patients usually present with an 
acute onset of diffuse scrotal pain, nausea and 
vomiting. Physical findings can include high-
riding testicle and absent cremasteric reflex.

Testicular torsion is primarily a disease 
of adolescents and neonates. There are two 
types of testicular torsion: extravaginal and 
intravaginal. Extravaginal torsion is seen 
mainly in newborns and in most cases occurs 
prenatally (11). The testicle is usually necrot-
ic at birth and the hemiscrotum is swollen 
and discolored (Fig. 1). US findings vary, but 
complex hydrocele and calcification of the 
tunica albuginea are common. Intravaginal 
torsion can occur at any age but is more com-
mon in adolescents. A predisposing factor is 
the “bell clapper” deformity, in which the 
tunica vaginalis joins high on the spermatic 
cord, leaving the testicle free to rotate.

In the early phases of torsion (1–3 hours), 
testicular echogenicity appears normal. With 
progression, enlargement of the affected testi-
cle and increased or heterogeneous echogenici-
ty are common findings (Fig. 2). Ultrasono-
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graphic evaluation of the spermatic cord is an 
essential part of the examination. The point of 
cord twisting can be identified at the external 
inguinal orifice. The intrascrotal portion of the 
edematous cord appears as a round, ovoid, or 
curled echogenic extratesticular mass, with the 
epididymal head wrapped around it. (12). A 
definitive diagnosis of complete testicular tor-
sion is made when blood flow is visualized on 
the normal side but is absent or reduced on 

the affected side (7, 12). Comparison of the 
two testicles by using transverse and longitu-
dinal views is mandatory.

Differentiation between testicular torsion 
and epididymo-orchitis is a clinical chal-
lenge, since scrotal pain, swelling and redness 
or tenderness are clinical symptoms common 
to these two entities. The usual rule is that 
the pain in testicular torsion has a sudden 
onset, whereas in orchitis it is more gradual. 

 
Fig. 1 Transverse US of the scrotum in a newborn with a firm discolored right hemiscrotum shows a heterog-
enous right testicle surrounded by thickened tunica albuginea (white arrows) and scrotal soft tissues; No Doppler 
flow was demonstrable; Extravaginal testicular torsion. Normal blood flow to the left testicle.

Fig. 2 US of the scrotum - longitudinal and transverse images demonstrate enlargement of the (right) testicle 
with heterogeneous avascular structure, consistent with a torsed testicle. Power Doppler – No flow. The right 
testis was infarcted at the time of surgery and was removed.
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However, about 5% of children with orchitis 
have a sudden onset of pain, and only 50% of 
patients with testicular torsion have an acute 
attack (13).

Torsion of the testicular appendages

The testicular appendages are normal rem-
nants of the embryonic mesonephric and 
paramesonephric ducts, usually located at 
the superior testicle or epididymal head. The 
appendages are most often sessile structures 
but could have varying morphologic charac-
teristics predisposing them to torsion (14). 
Testicular appendages are more frequent than 
epididymal appendages. Distinction is often 
difficult to make but it is not clinically im-
portant (15). Torsion of the appendix testicle 
occurs mainly in pre-pubertal boys (aged 
6-12 years), is more frequent on the left side, 
and is a common cause of acute scrotum in 
this age group (1, 16, 17). Affected patients 
typically experience gradual or sudden in-
tense pain, usually localized in the upper 
pole of the testicle. These boys are less likely 
to have nausea and vomit than boys with tes-
ticular torsion. In approximately one third of 
patients, a nodule of the upper scrotum with 
bluish skin discoloration (“blue dot” sign) is 
palpated (18, 19). This is a highly specific 
finding of this entity. 

Sonographically, the twisted appendage is 
seen as a round extratesticular mass with high 
or mixed echogenicity depending on the evo-
lution time (20) (Fig. 3). The torsed append-
age becomes more echogenic with time. As-
sociated findings include an enlarged epidid-
ymal head, reactive hydrocele and scrotal skin 
thickening. There is no Doppler signal in the 
twisted appendage, and the epididymis and 
scrotal tunic are hypervascularised. Increased 
vascularity in the epididymis and testicle may 
mimic epididymitis or orchitis. Additional 
findings include secondary inflammatory 
changes, including enlargement of the epi-
didymal head, reactive hydrocele and scrotal 

skin thickening and swelling (21). The epi-
didymis and scrotal wall may be hypervascu-
larised, while no blood flow can be seen in 
the twisted appendage (1). Within days, the 
twisted appendix may calcify and become de-
tached, leaving scrotal calcification, known as 
a scrotolith (Fig. 4) (14). Treatment typically 
involves conservative management (13).

Fig. 3 Gray-scale US image in a 9-year-old boy with 
scrotal pain, erythema and enlarged right hemiscro-
tum shows well-defined hyperechoic nodule at upper 
pole of right testis consistent with a torsed appendage 
(arrow); Reactive hydrocele. No detectable flow on 
color and power Doppler.

Fig. 4 US image in a patient with a prior history of 
a torsed appendage shows a calcification freely mo-
bile within the scrotum – Scrotolith (arrow).
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Epididymo-orchitis

Epididymo-orchitis, which is mainly of infec-
tious origin, is a common cause of acute scro-
tum in children, accounting for up to 21% of 
cases (7, 14). In post-pubertal male patients 
it is usually related to retrograde extension of 
infection spreads from the bladder or pros-
tate gland, through the vas deferens and the 
lymphatics of the spermatic cord to the epi-
didymis, and eventually reaches the testicle, 
causing epididymo-orchitis (20-40%) (22, 
23). In pre-pubertal boys epididymo-orchitis 
is mostly idiopathic, but can be related to 
underlying urogenital anomalies (24). Predis-
posing factor includes imperforate anus, ure-
teral ectopia to the seminal vesicle, bladder 
exstrophy, neurogenic bladder, posterior ure-
thral valves, and dysfunctional voiding, par-
ticularly in patients under 2 years of age (25). 
There are two peaks of prevalence: under 2 
years of age and over 6 years of age. Mumps 
orchitis occurs in approximately 30% of in-
fected post-pubertal boys (26). The epididy-
mal head is the most affected region, but oc-
casionally the entire epididymis is affected. 
Primary isolated orchitis is less common than 
secondary epididymo-orchitis and is usually 
viral in origin. The clinical spectrum ranges 
from mild tenderness to a severe febrile pro-

cess (3, 15). Patients typically present with a 
gradual onset of scrotal pain with fever. 

Sonographically, there is enlarged hyper-
vascular hypoechoic epididymis with scrotal 
wall swelling and a reactive hydrocele (Fig. 5). 
The epididymal head is the most affected, but 
occasionally the entire gland can be affected 
(7). Depending on the time of evolution, 
decreased, increased, or heterogeneous echo-
genicity of the affected epididymis are usually 
observed. Around 20% cases are complicated 
by orchitis (21). The inflammation produces 
increased blood flow within the epididymis, 
the testicle, or both. In a few cases showing 
clinical symptoms of epididymitis with nor-
mal echogenicity, increased blood flow allows 
the diagnosis to be established (3, 27). Anal-
ysis of the epididymal waveform may reveal 
a low-resistance pattern as compared to the 
normal pattern (28). Complications include 
abscess, pyocele, and focal infarction.

Malignancies such as leukemia and lym-
phoma that diffusely infiltrate the testicu-
lar parenchyma, may have a US appearance 
similar to that of diffuse orchitis. The clinical 
history is extremely important for the differ-
ential diagnosis (7).

Granulomatous epididymo-orchitis is a 
chronic inflammation occurring in post-pu-

  
Fig. 5 a) Longitudinal grayscale sonogram in a 10-year-old boy with scrotal pain and redness shows an enlarged 
and hyperechoic epididymis (white arrows) with reactive hydrocele; Epididymitis. b) Colour Doppler increased 
vascularity within the inflamed epididymis.

a b
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bertal boys and consists of a granulomatous 
reaction to sperm or some microorganisms. 
The affected part of the epididymis, main-
ly the tail, is enlarged with heterogeneous 
echogenicity (29). At color Doppler imaging 
chronic epididymo-orchitis does not demon-
strate an increased blood flow typical of acute 
epididymitis. The ultrasonographic appearance 
can be similar to those of epididymal adeno-
matoid tumor; however, patients with chron-
ic epididymitis present with a painful mass, 
whereas the tumor is usually painless (7).

Testicular trauma

Despite the vulnerable position of the testi-
cles, traumatic testicular injuries are relatively 
uncommon because the testicles are protect-
ed by mobility within the scrotum, laxity of 
the overlying skin and coverage by the tunica 
albuginea (29, 30). Haematocele is the most 
common finding following trauma, which 
initially appears echogenic and becoming hy-
poechoic as it evolves (Fig. 6). Testicular trau-
ma is the third most-common cause of acute 
scrotal pain and may result in various degrees 
of damage to the testicles. Scrotal trauma in 
boys is most commonly due to sports-related 

activities (> 50%), followed by motor vehicle 
accidents (17%) (15, 29). Ultrasonography 
is the first-line imaging for the assessment 
of scrotal trauma. It is ideal for non-invasive 
evaluation of the scrotal contents, testicular 
integrity and blood flow, as well as to visual-
ize hematomas or other fluid collections.

Testicular rupture

Testicular rupture involves disruption of the 
tunica albuginea, with extrusion of testicular 
contents, and haematocele is usually pres-
ent. This can lead to the loss of a normal oval 
shape of the testicle. Ultrasonography shows 
a heterogeneous testicle with irregular con-
tours and a disrupted tunica albuginea (30, 
31) (Fig. 7). In the setting of trauma, accu-
rately diagnosing testicular rupture is im-
mensely important since treatment involves 
urgent surgical exploration with debride-
ment and closure of the tunica albuginea if 
necessary (16, 30).

Fig. 7 US of the scrotum in a 14-year-old boy with-
in 8 hours after scrotal injury - tunica albuginea can 
no longer be seen, inhomogeneous prolapsing testicu-
lar tissue (white arrows); Testicular rupture.

Testicular fracture

Testicular fracture involves a break or dis-
continuity within the normal testicular pa-

G. Roić ■ Sonography of the acute scrotum in children

Fig. 6 US of the scrotum acute haematocele: Hy-
poechoic intrascrotal collection.
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renchyma. However, the tunica albuginea re-
mains intact, and thus the testicle maintains 
its normal shape. Ultrasonography shows a 
linear hypoechoic “fracture line” within the 
normally shaped testicle (29, 30). Treatment 
is usually non-surgical, conservative manage-
ment. 

Testicular hematoma

Testicular hematomas may be intratesticu-
lar or extratesticular. Ultrasonography usu-
ally shows avascular heterogeneous complex 
collections within or outside the testicle, 
corresponding to the hematoma (15, 30, 
31). Treatment of small hematomas is usu-
ally conservative; however, large hematomas 
may require surgical intervention to evacuate 
hematoma and prevent pressure necrosis and 
testicular atrophy (30).

Other causes of scrotal swelling

Acute idiopathic scrotal edema is a rare dis-
order that can cause acute scrotal swelling 
and erythema in boys and is usually painless. 
Its exact cause is unclear, but it may have an 
allergic origin (32). Ultrasonography and 
color Doppler show diffuse scrotal edema 
and hyperemia (3) (Fig. 8). Geiger has de-
scribed the “fountain sign,” a novel finding 
on colour Doppler which is highly suggestive 
of the diagnosis. The “fountain” depicted on 
transverse imaging of the scrotum is due to 
increased hypervascularity in the scrotal wall 

which derives its blood supply from branches 
of the deep external pudendal and internal 
pudendal arteries via the anterior and pos-
terior sacral arteries (33). Acute idiopathic 
scrotal edema is self-limited and treatment is 
conservative, with a tendency to resolve in 
around 3-5 days.

Another cause of acute scrotal pain and 
swelling in pediatric age is Henoch-Schön-
lein purpura. Henoch-Schönlein purpura is 
a systemic vasculitis more commonly seen 
in children; it usually affects the skin, kid-
neys, gastrointestinal tract and joints. Scrotal 
involvement is rare but can occur in up to 
15-37% of cases (34, 35). Ultrasonographic 
findings typically include thickening of the 
scrotal skin, enlargement of the epididymis, 
and presence of hydrocele (7). In Henoch-
Schönlein purpura, the testicles are usually 
unaffected and normal testicular blood flow 
is maintained.

Conclusion

As the different pathologies can have similar 
presentations, clinical evaluation of acute pe-
diatric scrotal pathologies can be challenging. 
Scrotal tenderness, edema and pain may limit 
physical examination. Ultrasonography is the 
imaging modality of choice for acute pediat-
ric scrotum. It is widely available and provides 
excellent anatomical detail and assessment of 
testicular perfusion by color Doppler without 
using of ionizing radiation. In pediatric acute 
scrotum, US can differentiate between tes-

Fig. 8 US of the scrotum in a 5-year-old boy with acute painless scrotal swelling and erythema shows thickened 
and edematous hypoechoic scrotal wall (white arrows); Acute idiopathic scrotal edema.
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ticular torsion requiring scrotal exploration 
and other acute pathologies with conserva-
tive management. This article reviews scrotal 
US anatomy and demonstrates that US can 
guide management in a variety of acute scro-
tal abnormalities including testicular torsion, 
torsion of testicular appendages, epididymo-
orchitis, testicular trauma and some other 
causes of acute scrotal swelling.
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