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Four children aged 3 to 6 were referred to our department
due to acute testicular pain (3 in the right testicle and 1 in
the left testicle) associated with slight hyperemia of the
scrotal wall and pain in the lower quadrants of the abdo-
men. Three patients reported a sudden onset of pain 3-5 h
earlier and one patient had felt pain for more than 6 h.
None of the patients reported a medical history of previous
trauma. Scrotal US imaging and color Doppler US were
performed in all four patients using a linear 18-6 MHz
probe (Esaote My Lab Twice); the testicles, the epididymis
and the spermatic cord throughout its course were evalu-
ated bilaterally on longitudinal and transverse scans.

In three patients, the two testicles presented the same
volume; only the patient who had felt pain for more than
6 h, presented a globular shape and mild hydrocele (Fig. 1).

Color Doppler US performed with parameters adjusted
to slow blood flow detected testicular vascularization in all
four patients. However, it was mildly decreased and pre-
sented poststenotic characteristics, i.e. low velocity blood
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flow, low resistive index (RI) values and slowed systolic
acceleration (pulsus parvus et tardus) (Fig. 2a).

Evaluation of the spermatic cord throughout its course
showed a spiral pattern in all four patients, i.e. the so-called
“whirlpool sign” (Fig. 3a, b). This finding and the pre-
sence of poststenotic flow characteristics led us to suspect
partial testicular torsion (<360 °). This diagnosis was later
confirmed by surgical exploration, which showed that the
spermatic cord was twisted in the affected testicle in all
four patients. At US imaging performed after surgical de-
torsion of the testicle, the “whirlpool sign” and the post-
stenotic flow signals were absent (Fig. 2b).

Testicular torsion is one of the most common causes of
acute scrotal pain in children. This condition usually
requires an emergency operation in order to avoid infarc-
tion and consequent necrosis of the testicle [1].

There are two types of testicular torsion: intravaginal
and extravaginal torsion. Extravaginal torsion is typically
found in newborn infants; the condition may be congenital
or it may develop soon after birth. The intravaginal form is
more common. It occurs in 65 % of adolescents between
12 and 18 years of age and is caused by a congenital
malformation of the tunica vaginalis that surrounds not
only the testicle and the epididymis, but also the spermatic
cord, thereby allowing the testicle to rotate freely within
the tunica vaginalis (“bell clapper deformity”) [2].

The main objective in case of acute scrotal pain is
therefore to diagnose or exclude testicular torsion as this
condition requires prompt surgical intervention in order to
avoid irreversible testicular damage [3, 4].

However, clinical differentiation between testicular
torsion and other causes of acute testicular pain (epi-
didymitis, orchitis) may be problematic, as pain and
swelling often make it difficult to perform physical
examination [3-5].
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Table 1 Testicular torsion: recovery related to the time elapsed
between onset of symptoms and surgical treatment, expressed in
percentage

Time elapsed between onset symptoms and 5 6-12 >12

surgical treatment (h)

% Recovery 80-90 70 20

US imaging and color Doppler US have proven partic-
ularly useful in the differential diagnosis [6, 7].

In case of testicular torsion, the probability of saving the
testicle is reduced in direct proportion to the time elapsed
between the onset of symptoms and surgical detorsion [8].
Surgical detorsion performed within the first 5 h from the
onset of symptoms permits saving of the testicle in

80-100 % of the cases; in 70 % of the cases if detorsion is
performed from 6 to 12 h from onset and in 20 % only if
surgery is performed 12 h after the onset of symptoms [3]
(Table 1).

US imaging of patients with acute scrotal pain should be
focused on evaluation of the testis, epididymis and scrotal
wall, and color Doppler US analysis of the intratesticular
vascularity should be carried out [2].

Diagnosis of testicular torsion is based on the absence of
intratesticular blood flow or significantly reduced flow in
the affected testicle [3]. However, a definitive diagnosis of
partial or intermittent testicular torsion may be difficult to
make, as ischemic damage is evidenced late [7]. The pre-
sence of preserved intratesticular blood flow, which is often
observed in these cases, may lead to a false negative

Fig. 1 Increased volume and
globular shape of the twisted
testicle (a) compared with the
contralateral testicle (b)

Fig. 2 Blood flow within the
twisted testis showing a lower
RI value and the presence of
“pulsus tardus et parvus” (a).
Normalization of this pattern
after manual detorsion (b)
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Fig. 3 Longitudinal (a) and
oblique (b) scan of the upper
portion of the scrotum.
Whirlpool sign representing the
spiral twist of the spermatic
cord (arrow), well defined by
the presence of hydrocele. The
affected testicle is partially
visible (asterisk)

diagnosis [1, 2]. In the early stages of complete and partial
torsion, color Doppler US may sometimes reveal normal
perfusion of the affected testis. In such cases, the US
operator should carefully evaluate the spermatic cord
throughout its course, including also the inguinal canal [9].

Baud et al. and Kalfa et al. [9, 10] have studied diag-
nostic imaging in testicular torsion and described a specific
US finding (the whirlpool sign). It is caused by spiral twist
of the spermatic cord and is highly suggestive of testicular
torsion, regardless of color Doppler US findings. This
finding may appear in different locations: at the external
inguinal canal, superiorly or posteriorly to the testis or
within the inguinal canal in the case of an undescended
testis [10].

In the cases reported in this paper, detection of spiral
cord twist and color Doppler US evidence of poststenotic
blood flow suggested the correct diagnosis, which was later
confirmed by surgical exploration.

In conclusion, we believe that a careful examination of
the spermatic cord throughout its course should always be
included in the US study in patients with suspected tes-
ticular torsion.

In acute scrotal pain, a careful evaluation of the spermatic
cord and detection of the whirlpool sign, if any, are essential,
particularly in pediatric patients in whom the presence of low-
velocity blood flow makes it difficult to assess intratesticular
vascularization at color Doppler US [7].

Follow up should include assessment of normalized
vascularity and disappearance of the whirlpool sign to
confirm detorsion.
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