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status did not impact the rate of testicular salvage, there
was an alarming trend toward increasing transfer rates in
patients with Medicaid compared to private insurance.
While our study was not able to truly demonstrate
statistical significance, this trend may very well be
clinically relevant. Larger studies are needed to further
characterize the effects of insurance on patient outcomes.

LIMITATIONS

Our study has several important limitations, including
the retrospective nature of the data. Chart reviews and
historical accounts may have significant inaccuracies
in regards to subjective information such as duration of
symptoms. Charts and data from transferring institutions
were not always available for review, making it difficult
to know why patients were transferred. For the transferred
patients, we could not determine if there was a local
urologist available or if a local urologist had been
contacted prior to initiating a transfer to our facility. We
were also not consistently able to calculate distances from
patients’ homes to the ED where they presented or if there
was any correlation between home zip code and insurance
type. Outcomes for those patients who were surgically
treated at outside facilities instead of being transferred
are also not known. We also may have had an inadequate
sample size to detect significant differences resulting from
insurance type. Specifically, the number of transferred
patients was small compared to the number of patients who
presented primarily, and the number of patients younger
than eight years was small compared to patients older than
eight years. Finally, we do not have long-term follow-
up data for most of our patients, especially in terms of
postoperative testicular viability in patients who underwent
testicular salvage. Despite these important limitations, the
current data reinforces conclusions in prior studies'*!* that
delays in presentation and treatment are more likely to be
associated with the need for orchiectomy.

CONCLUSION

Time to presentation to the ED is the most important
factor in predicting testicular salvage in patients with acute
testicular torsion. Boys with acute scrotum should be referred
quickly for emergency care to increase their chances of
testicular salvage. Evaluation of abdominal pain should
include a brief genital exam, especially in younger patients
who may not be able to accurately describe their symptoms.
Children and families should be educated on the seriousness
of severe testicular pain and its consequences.
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Testicular torsion: a race against time

S. Kapoor

SUMMARY

Torsion of the testis is a medical emergency that is most commonly encountered
in adolescents. Patients usually present with sudden onset scrotal pain associated
with nausea and vomiting. On physical examination the involved testis is tender,
high riding and usually horizontal. The cremasteric reflex is usually absent. If left
untreated irreversible ischaemia starts appearing in 6 h. Doppler ultrasound is the
diagnostic imaging of choice. The ideal treatment is surgical exploration and orchi-
dectomy with contralateral orchidopexy or bilateral orchidopexy depending on the
condition of the affected testis. If surgical options are delayed then manual detor-

sion should be attempted.

Introduction

Testicular torsion was first described by Hunter. It is
a medical and a urological emergency as it can lead
to permanent ischaemic injury of the involved testis
(1,2). The incidence rate of torsion in men < 25
years of age is one in 4000. Cummings et al. in a
recent study reported that nearly 61% of the patients
were < 21 years of age (3). The age distribution is
bimodal with two peaks, one in the neonatal period
and the other around 13 years of age (4). The oldest
age at which torsion has been reported is 69 years.
But overall torsion is rare in the elderly (5). Accord-
ing to Stehr et al., nearly 9% of children who present
with an acute scrotum have underlying testicular
torsion (6). Interestingly, higher incidence rates of
torsion have been reported during the colder
months, especially December (14%) (7).

Aetiology

Based on anatomy and age, testicular torsion is
divided into two types:

Intravaginal

This is the more common type of testicular torsion.
The most common anatomic anomaly identified in
this type of testicular torsion is a narrow attach-
ment of the tunica vaginalis from the spermatic
cord to the testes secondary to high insertion of the
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Review Criteria

Information for this review was gathered by a
search of PubMed using the keywords testicular
torsion, acute scrotum, ultrasound, orchidectomy
and orchidopexy.

Message for the Clinic

Testicular torsion is a condition that almost all
physicians be it internists, paediatricians, emergency
medicine physicians, primary care physicians,
surgeons or urologists come across or are likely to
come across. It is an emergent condition that
requires timely recognition and immediate
intervention to prevent testicular loss.

tunica on the spermatic cord. This results in the
bell clapper anomaly characterised by increased testi-
cular mobility. In nearly 80% of patients this anomaly
is bilateral. Intravaginal testicular torsion is com-
monly seen in adolescents and older males. This type
of torsion commonly occurs during sleep. Torsion
may also occur secondary to trauma. In these cases
other lesions may accompany the torsion. For
instance, Kwon et al. (8) recently reported the case of
a patient who developed testicular torsion along with
rupture of the epididymis, secondary to trauma.

Extravaginal

This type of testicular torsion is usually seen in the
prenatal or neonatal period. Prenatal torsion usually
occurs in utero around 32 weeks. Its exact cause is
unknown and usually no anatomic defect that can
explain the torsion can be identified. It is usually
present at birth and carries a poor prognosis in
terms of testicular salvage rates.

Extravaginal torsion is commonly seen in neonates
and is often mistaken for a scrotal haematoma. For
instance, Diamond et al. (9) recently reported a case
series of five neonates initially diagnosed with torsion
who were ultimately found to have scrotal haemato-
mas.

An interesting yet rare phenomenon is familial
torsion of the testes. Only a few cases have been
reported so far. For instance, Okeke and Ikuerowo
(10) recently reported a familial series of a man and
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his three children all of whom developed left testicu-
lar torsion at the age of 15 years.

Pathology

Testicular torsion results in rotation of the testicular
vascular pedicle resulting in testicular ischaemia and
ultimately infarction if it is not addressed emergently.
Uisser and Heyns have shown that the extent of the
ischaemia and infarction depends on the duration
and the degree of the torsion (11). The median
degree of torsion in patients who undergo surgical
exploration but do not require orchidectomy is less
(360°) compared with those who undergo surgical
exploration and require orchidectomy (540°) (12).
Depending on the duration, the gross pathological
changes may vary from congestion in the early stages
to haemorrhagic infarction in the later stages. In
nearly half of the patients an ipsilateral hydrocele is
found on surgical exploration. As already mentioned
perinatal torsion is usually extravaginal in contrast to
torsion in later ages which is usually intravaginal.
Extravaginal torsion is usually unilateral. However,
rarely it may be bilateral (13). For instance, Sorensen
et al. (14) recently reported the case of a male new-
born who developed bilateral extravaginal testicular
torsion. In extravaginal torsion, the torsion occurs
outside the tunica vaginalis while in intravaginal tor-
sion, it occurs within the tunica vaginalis. Besides
the usual types of torsions, pathological variations in
patterns of torsion may occur. For instance, Wiede-
mann et al. (15) recently reported the case of a
14 years old with testicular duplication who devel-
oped torsion of his supernumerary testis.

Clinical presentation

Patients usually present with hemiscrotal pain which
is acute and excruciating in nature. Patients may also
complain of abdominal pain. Nausea and vomiting
are usually present (16). Low-grade fever may also be
present in later stages. Patients usually deny any uri-
nary complains. Torsion is usually unilateral, with
only 2% of the patients developing bilateral torsion.
For instance, Kuremu recently reported the case of a
patient with bilaterial torsion (17). The left side
tends to be more commonly affected. Torsion in
undescended testes is also more common on the left
side. In fact, Zilberman et al. in a recent study
reported that 73% of all torsions in undescended
testes occurred on the left side (18). It also needs to
be remembered that although torsion is more com-
mon in the younger age groups it may occur at any
age. For instance, Davol and Simmons (5) recently
reported the case of a 68-year-old man who was

WIT-55591

initially thought to have orchitis but was ultimately
found to have testicular torsion. Physicians should
also be aware that torsion is 10 times more likely in
individuals with cryptorchidism. For instance, Cando-
cia and Sack-Solomon (19) recently reported the case
of a 7 months old with cryptorchidism who developed
torsion of the testes in the inguinal canal. Hence, any
patient with a history of undescended testes who pre-
sents with sudden abdominal pain should always be
evaluated for possible torsion. As mentioned before,
higher rates of torsion have been reported during the
colder months. For instance, Williams et al. (7) in a
recent study reported an incidence rate of 30% during
the fall season and 24% during the winter season
compared with 22% in the summer season. Similar
results have been reported by Al-Hunayan et al. (20).

Barada et al. (21) in a retrospective study has
shown that there is an age-related variance in the pre-
sentation of testicular torsion. In general males
< 18 years of age tend to present later than those
more than 18 years of age. This hesitancy on the part
of the patients’, especially younger males further
worsens the prognosis and testicular salvage rates.
This is because after 10 h nearly 80% of affected testes
are infarcted while after 24 h nearly 100% of involved
testes are infarcted and thus non-salvageable (22).

On palpation the involved testes is exquisitely ten-
der, so much so that clinical examination may be
impossible. The affected testis generally tends to be
retracted and higher in the scrotum and is usually
horizontal (23). Anterior presentation of the epididy-
mis is another common clinical sign. Testicular ele-
vation (Prehn’s sign) does not relieve the pain,
unlike in patients with orchitis. Typically, it is diffi-
cult to elicit the cremasteric reflex on the affected
side. Previous studies by Rabinowitz (24) had sug-
gested that the sensitivity of an absent cremasterix
reflex in diagnosing torsion was 100%. However, this
test might be less sensitive than previously reported
(25). For instance, Paul et al. (26) in a recent study
reported that the reflex has a sensitivity of only
88.2% and a specificity of 86.2%.

In prenatal torsion the new born has a testicular
swelling at birth. The swelling is usually non-tender
and hard, thus making it difficult to distinguish from
a tumour. Intra-uterine torsion of testicular tumours
has also been reported. For instance, Fuhrer et al.
(27) recently reported the case of intra-uterine tor-
sion of a testicular teratoma.

Chronic intermittent torsion

In chronic intermittent torsion, the patient com-
plains of recurrent episodes of acute unilateral scrotal
pain. The pain usually resolves spontaneously within
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a few hours. The clinical examination is usually nor-
mal by the time the patient presents to the physician.
Similarly, the imaging studies are usually normal if
the patient presents after resolution of the torsion.
As recently reported by White et al., chronic inter-
mittent torsion may rarely result in segmental ischae-
mia of the testis (28).

Differential diagnosis

Testicular torsion needs to be distinguished from
other acute causes of acute scrotal pain such as stran-
gulated hernias, orchitis, epididymitis and torsions of
the testicular appendages. In testicular torsion, the
pain is more severe and acute in onset compared with
epididymo-orchitis. Torsion of a testicular appendage
accounts for 35-67% of all cases of acute scrotal pain
in children (29). Torsion of a testicular appendage can
be distinguished by its gradual onset and the presence
of the blue dot sign, localised tenderness at the upper
pole of the testis and the absence of nausea and vom-
iting. The cremasteric reflex is usually present in sharp
contrast to testicular torsion. The disease process is
self-limited and complete resolution of symptoms
occurs within a few days. Dunne and O’Loughlin (22)
in a study reported that of 99 patients who underwent
surgical exploration for possible torsion 15 were
found to have epididymo-orchitis while another 8
were found to have torsion of a testicular appendage.
Hence, clinical differentiation between these disease
entities may be extremely difficult. If there is history
of acute trauma testicular fracture and haematoceles
should also be high on the differential. Prostatitis may
also present with intermittent testicular pain. Other
causes of acute scrotum include Henoch-Schonlein
purpura and polyarteritis nodosa (30).

In the paediatric age group, appendicitis forms
another important part of the differential as it may
mimic torsion. Varga et al. (31) in a recent study have
reported that acute epididymitis is the commonest
cause of acute scrotum in children. In their study, tes-
ticular torsion was responsible for 11.7% of all cases of
acute scrotal pain. In neonatal torsion, the differential
diagnosis should include testicular neoplasms, adrenal
haemorrhages, haematoceles, hydroceles, inguinal her-
nias and meconium peritonitis (32). As reported by
Raveenthiran et al. recently, scrotal and peri-scrotal
abscess may also mimic torsion (33).

Investigations

Blood tests

The complete blood count is usually normal. In con-
trast, elevated white blood cell counts may be seen in
infectious processes such as orchitis.

© 2008 The Author
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Urinalysis

The urinalysis is usually normal. Rarely pyuria may
be seen. Overall although, pyuria is more common
in prostatitis and epidymitis (34).

Imaging

Immediate imaging is necessary if testicular torsion
is high on the differential. Modalities of imaging
commonly used include:

Doppler ultrasound

Over the past few years, ultrasound has become the
diagnostic imaging of choice when testicular torsion
is high on the differential (35). Ideally, both pulsed
and colour Doppler ultrasound should be used. In
complete torsion the blood flow is completely absent
on Doppler imaging. In incomplete torsion the blood
flow may still be seen. The ultrasound findings differ
depending on the duration of the torsion. In general,
the affected testis may be enlarged and have a heter-
ogenous appearance (36). Nussbaum et al. have also
shown that increased epididymal size when accompa-
nied by avascularity is an additional indicator of tes-
ticular torsion (37). In contrast, Doppler ultrasound
usually demonstrates increased blood flow in epidid-
ymo-orchitis. According to Baker et al, colour
Doppler has a sensitivity of 88.9% and specificity of
98.8% (38). Colour Doppler has also been shown to
be slightly less sensitive compared with power Dopp-
ler. Interestingly, ultrasounds can also be used to
diagnose prenatal torsion (39). For instance, Herman
et al. recently reported a case in which prenatal tor-
sion in utero in a 33-year-old multigravida was diag-
nosed using ultrasound imaging (40).

Magnetic resonance imaging

Magnetic resonance imaging (MRI) can also be
used for the diagnosis of torsion (41). In a recent
retrospective study, Terai et al. (42) reported that
MRI imaging has a sensitivity rate of 93% and a
specificity rate of 100% in diagnosing testicular tor-
sion.

Radionuclide scintigraphy

This imaging modality can also be used to assess tes-
ticular blood flow. The sensitivity of radionuclide
scintigraphy is 95% while the specificity varies from
80% to 100% (43). The isotope commonly used is
Tc 99. Testicular torsion is associated with poor Tc
99 uptake and appears as a cold spot on the scinti-
gram. In contrast to ultrasound imaging, radionu-
clide scintigraphy requires an intravenous (i.v.)
access and the procedure usually takes a longer time

(1).
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