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Abstract
Ovarian torsion is a surgical emergency that occurs when the ovary twists around its adnexal ligaments, leading to possible
ischemia and necrosis. It often presents with a sudden onset of unilateral lower abdominal pain and nausea/vomiting. Prompt
and accurate diagnosis is crucial to save the ovary. Imaging is not specific. However, either US or MRI is often performed to help
make the diagnosis and exclude other entities in the differential diagnosis. Laparoscopic detorsion is currently the preferred
therapy.

Keywords: genitourinary, medical emergency, ovarian

Case Summary

An adolescent, postpubertal girl with
a history of prior right ovarian torsion
presented to the emergency room with 2
weeks of intermittent left-sided abdominal
pain. On the day of admission, she had
a sudden worsening of the pain with
associated emesis.

Imaging Findings

MRI of the abdomen and pelvis (Figure
1) showed an enlarged, edematous left
ovary. Follicles were prominent and
located at the periphery of the ovary. The
infundibulopelvic ligament was twisted.

Diagnosis

Ovarian torsion.
The differential diagnosis for lower

abdominal pain in an adolescent girl
includes appendicitis, hemorrhagic or
ruptured ovarian cyst, ectopic pregnancy,
and tubo-ovarian abscess.

Discussion

Ovarian torsion is a medical emergency
caused by an ovary twisting around the
adnexal ligaments, mainly the infundi-
bulopelvic ligament and utero-ovarian
ligament.1 It leads to venous congestion
and edema followed by ischemia and
necrosis of the ovary and fallopian tube
if left untreated.1 While ovarian torsion
can affect any female with ovaries, 15%
of cases occur in pediatric patients; it
accounts for 2.7-4% of acute abdominal
pain in girls.1

In children, ovarian torsion is more
likely to occur in a normal ovary, while
in adults there is a higher incidence of
an associated ovarian mass. In addition,
pediatric ovarian torsion is more likely
to result in a delayed diagnosis due
to unrecognized or nonspecific symp-
toms. Salvage of the involved ovary is
now reported to be as high as 86-97%
due to increased clinical awareness and
detorsion operative procedures.

In adults, ovarian torsion is often
associated with a mass that serves as a

lead point; it can also occur spontaneously.
Spontaneous ovarian torsion accounts
for 25% of pediatric cases and only 3%
of adults.1,2 This tendency for spontane-
ous torsion in pediatric patients may be
due to the small anatomical size of the
uterus and the relatively long ovarian
ligaments.1 This hypothesis is supported
by the fact that right-sided ovarian torsion
is more frequent due to longer mesosal-
pinx and utero-ovarian ligament.1 The
risk of torsion is increased when the
mass is benign since malignant lesions
are often anchored to nearby tissues,
limiting their mobility.1 Common masses
that can serve as a lead point for torsion
include teratomas, dominant follicles, and
hemorrhagic cysts.1

Ovarian torsion is a surgical emer-
gency and requires a prompt diagnosis
to prevent impaired or loss of fertility.3

However, due to its nonspecific presen-
tation combined with variable imaging
findings, diagnosis is difficult to make.1

Patients most commonly present with an
acute onset of pelvic or lower abdomi-
nal pain that is localized to one side.1

Other symptoms include low-grade fever,
mild tachycardia, nausea, and vomiting.1

The presence of nausea and vomiting
are key features helping differentiate
adnexal torsion from other causes of acute
abdominal pain. While most laboratory
tests are normal, slight leukocytosis and
an elevated C-reactive protein (CRP) can
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be seen.1 This is important because
leukocytosis combined with vomiting
and elevated CRP has been shown to
increase the risk of ovarian ischemia.4 The
protean symptoms and the lack of specific
laboratory tests lead to a broad differen-
tial diagnosis, which can delay diagnosis
and treatment.2

Imaging can play a complementary role
in the diagnosis of torsion and can help
exclude other causes of abdominal pain.
Transabdominal US is the most widely
used initial imaging modality to diagnose
ovarian torsion in girls.1 The transabdomi-
nal approach is used to avoid the pain and
potential psychologic trauma associated
with the transvaginal approach. The
criterion for transvaginal imaging varies
by institution but may be dependent on
patient age, prior gynecologic examina-
tion, or prior sexual activity. On US,
the most specific finding is a unilateral
enlarged ovary. Studies in postmenarchal
girls have reported that an adnexal ratio
(defined as the volume of the affected
ovary/volume of the unaffected ovary)
>15-20 is predictive of torsion.5,6 A more
recent study has stated that an ovarian
volume ratio of >2.5 demonstrates the
best predictive accuracy for the diagnosis
of torsion in premenarchal girls with a
sensitivity of 100%, specificity of 94%, and
an area under the curve of 0.991.7 Other
potential findings include a heterogeneous

appearance of the ovary due to edema
and peripherally located follicles from
stromal edema.1 A “Whirlpool sign” may
be present, showing the twisting vascular
pedicle.6 Doppler flow information is
of limited value because the ovary has
a dual arterial blood supply from the
ovarian and uterine arteries. Even though
Doppler interrogation is often performed,
the presence or absence of Doppler flow
cannot help rule in or rule out torsion.8,9

While US is considered the first-line
imaging test, its reported performance is
middling. A systematic review in adult
women showed US to have a sensitivity of
79% and specificity of 76.10 One systematic
review of pediatric patients showed that
its overall sensitivity was 79%.11 This is
better than a more recent single institution
study that reported a sensitivity of 34%,
specificity of 72%, positive predictive value
of 49% and negative predictive value of
87%.12 Other pediatric-based studies have
discordant results. One study described
the sensitivity of US as 51% while another
described a sensitivity of 90.9% and
specificity of 68.7%.

Recently, MRI has been used as the
primary modality to diagnose ovarian
torsion at some institutions. This shift
has occurred for several reasons. First,
adolescent girls with abdominal pain wait
significantly longer in the emergency
room due to the need to fill the urinary

bladder for the transabdominal approach.
Second, the excess wait time, coupled with
the cost of performing multiple US studies
to exclude all the items in the differen-
tial diagnosis of an adolescent girl with
lower abdominal pain, has made MRI
a more cost-effective modality. Finally,
the time required to perform an MRI
for acute abdominal pain has decreased
dramatically over the past decade. This
decreased time for imaging has helped
improve access for MRI, allowing patients
to be imaged in between patients already
on the MRI schedule.13 Findings of ovarian
torsion on MRI include an enlarged
ovary, surrounding edema, the presence
of an ovarian mass, and engorgement and
twisting of the ovarian pedicle. Deviation
of the uterus and adnexa toward the side of
torsion has been described as a finding.
However, studies have shown that this
finding is neither sensitive nor specific.
Several studies have been performed
comparing the diagnostic accuracy of
US and MRI in the diagnosis of ovarian
torsion. One systematic review showed
that for adult women US had a pooled
sensitivity and specificity of 79% and 76%
while MRI had a sensitivity and specificity
of 81% and 91%.10 In one study performed
in children who had already received an
inconclusive US, MRI was able to diagnose
adnexal torsion with a sensitivity of 100%,
specificity of 94%, and accuracy of 96%.14

Figure 1. (A) Coronal and (B) axial T2-weighted images showing an enlarged, edematous left ovary (arrow). Small follicles are located at the periphery
of the ovary. A small amount of free fluid (dashed arrow) is present adjacent to the ovary. (C) Coronal T2-weighted image showing twisting (arrowhead)
of the round ligament and free fluid (dashed arrow).
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CT can be used as part of the diag-
nostic workup of a girl with abdominal
pain. While findings of ovarian torsion
may be present on CT, this modality is
less accurate than US or MRI. A different
pediatric-based meta-analysis found that
CT has a sensitivity of only 42% in
diagnosing ovarian torsion.11 Findings of
ovarian torsion on CT are like those
on MRI.

Ovarian torsion is typically treated
with laparoscopic detorsion.1 In the past,
oophorectomy was performed if the torsed
ovary showed any sign of necrosis.1 This
was mainly due to the belief that the
necrotic tissue was nonviable.15 However,
studies have shown that necrotic-appear-
ing ovaries may show normal blood flow
and follicular development 6 weeks after
surgery.1 Other studies have demonstra-
ted that patients can become pregnant
following ovarian detorsion.16 These
findings have led to current guide-
lines advocating for detorsion instead
of oophorectomy.16

Conclusion

Ovarian torsion is a surgical emergency
that occurs when the ovary twists around
its adnexal ligaments, leading to possible
ischemia and necrosis. It often presents
with a sudden onset of unilateral lower
abdominal pain and nausea/vomiting.
Prompt and accurate diagnosis is crucial

to save the ovary. Imaging is not specific.
However, either US or MRI is often
performed to help make the diagnosis and
exclude other entities in the differen-
tial diagnosis. Laparoscopic detorsion is
currently the preferred therapy.
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