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Ovarian torsion: pictorial essay focused on magnetic resonance
imaging and computed tomography findings'

Torgéo ovariana: ensaio iconografico com enfoque em achados de ressonéncia magnética e tomografia
computadorizada

Eduardo Miguel Febronio?, Thiago Franchi Nunes?, Patricia Prando Cardia®, Giuseppe D’Ippolito*

The present article is aimed at describing the key findings of ovarian torsion at computed tomography and magnetic
resonance imaging. Two investigators have consensually selected and analyzed magnetic resonance imaging and
computed tomography images acquired in the period from January 2010 to December 2011 of patients with proven
acute abdominal pain resulting from ovarian torsion, highlighting the main imaging findings. The increasing role of
computed tomography and magnetic resonance imaging in the assessment of patient with acute abdomen of
gynecological origin demands radiologists’ familiarity with the imaging findings related to the main causes of such condition
through the use of these diagnostic tools in association with ultrasonography.

Keywords: Acute abdomen; Adnexal diseases; Ovarian torsion; Computed tomography; Magnetic resonance imaging.

0 objetivo deste artigo é descrever os principais achados em tomografia computadorizada e ressonancia magnética da
torcéo ovariana. Dois examinadores em consenso selecionaram e analisaram casos ilustrativos, obtidos entre janeiro
de 2010 e dezembro de 2011, de pacientes submetidas a tomografia computadorizada e ressonancia magnética,
com dor abdominal aguda comprovadamente decorrente de torgao ovariana, destacando os principais aspectos de
imagem. O crescente papel da tomografia computadorizada e da ressonancia magnética na avaliacdo de paciente
com abdome agudo de origem ginecolégica requer que o radiologista se familiarize com os aspectos de imagem das
suas principais causas, utilizando estas ferramentas diagndsticas em conjunto com a ultrassonografia.

Unitermos: Abdome agudo; Doengas dos anexos; Torgéo ovariana; Tomografia computadorizada; Ressonancia mag-
nética.
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INTRODUCTION

Ovariantorsion isone of the most com-
mon causes of abdominal pain of adnexal
origin, occurring in young patients and re-
quiring the earliest possibleinterventionin
an attempt to preserve the viability of the
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involved ovary® This condition manifests
with rotation of the ovary and respective
pediclearound the ovarian suspensory liga:
ment(®,

Initially, the torsion compromises the
venous and lymph nodes drainage, causing
edema and ovarian enlargement and, with
the passage of time, the arterial circulation
isal so compromised, resulting in thrombo-
sis, ischemia and finaly hemorrhagic inf-
arct®.

Such clinical picture may be observed
in children, because of the excessive adn-
exal mobility®, or in adult women, almost
always in association with the presence of
alarge-sized ovarian solid or cystic mass.
Therisk increases in cases where the mass
measures between 8 and 12 cm®,

Tumors are responsible for approxi-
mately 50% to 90% of cases of ovarian
torsionin adult women® and, among them,
mature cystic teratoma is most frequently
involved®. Amongst the non-tumor-related
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causes of torsion, follicular and corpus lu-
teum cystsare highlighted asthe most com-
monly involved lesions, contributing with
up to 17% of ovarian torsion cases®.

Ovarian enlargement caused by hyper-
stimulation in women submitted to assisted
reproduction techniques has been recently
added to the spectrum of causative factors
of ovarian torsion®,

Equally, pregnancies with gestational
time up to twenty weeks (specifically be-
tween 10 and 12 weeks) also determine a
higher incidence of ovarian torsion, prob-
ably becausetheovary ispushed anteriorly
by the pregnant uterus, which determines
the torsion®.

CLINICAL AND LABORATORY
FEATURES

Themost common clinical signisinter-
mittent, unilateral pelvic pain which may
improve or worsen according tothepatient’s
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positioning. Approximately 70% of pa-
tients complain of gastrointestinal symp-
toms such as nausea and vomiting, which
may induce confusion with appendicitis,
intestinal obstruction or mesenteric is-
chemia; and such symptoms may remain
for days or even weeks®.

Because of the intermittent signs and
symptoms, with patients presenting mild
complaints, the diagnosis is delayed, lim-
iting the possibility of preserving the ova-
rian viability®.

Physical examination may demonstrate
apalpable, unilateral adnexal massinupto
70% of cases, which may present a rapid
enlargement caused by the progressivevas-
cular congestion®. Fever isan uncommon
finding, occurring only in the presence of
complications such as necrosis of the in-
volved adnexa®.

Asregardslaboratory tests, quantitative
beta-hCG testing plays arelevant role in
ruling out the diagnosis of ectopic preg-
nancy that is one of the main differential
diagnoses of ovarian torsion. Blood count
usually presents normal results, with a
subtle decrease in hemoglobin levels or
onset of leukocytosis in the presence of
necrosis, which isuncommon and useful in
the differential diagnosis with acute in-
flammatory pelvic disease™®.

IMAGING FINDINGS

Generally, the diagnosis of ovarian tor-
sion is well defined by ultrasonography
(US) inassociation with Doppler. Sectional
imaging methods are only indicated either
in cases where the signsand symptoms are
suggestive of other causes of abdominal
pain such as appendicitis and diverticuli-
tis (that is not an uncommon finding), or in
the presence of contraindication for US (for
example, transvagina US in virgin
women), or inconclusive USresults®. The
sonographic findings have already been
described and arewidely known®, thusthe
present study is focused on findings of
ovarian torsion at computed tomography
(CT) and magnetic resonance imaging
(MRI).

The imaging findings depend on the
time of evolution of the ovarian torsion,
and the most common - but least specific
sign is the increase in the involved ovary
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volume. Such specificity increasesif acen-
tral stroma is demonstrated without fol-
licles, the latter being periphericaly lo-
cated, which reflectsthe result from edema
and hemorrhage®. Such afinding can be
appropriately characterized either by con-
trast-enhanced CT or MRI T2-weighted se-
quences withy fat saturation®.

Thedetection of hemorrhage of theova-
rian parenchymaisextremely valuable, and
the extent of such abnormality depends on
the ovarian torsion degree and duration.
Thus hemorrhagic infarct only occurs at
late stages of the process, and the presence
of subacute hematomais highly associated
with infarct and secondary necrosis of the
involved ovary®,

At CT, the presence of an adnexa mass
separated from the uterus is frequently ob-
served, and, inthe case of matureteratomas
as causative factor, the presence of macro-
scopic fat componentsplaysarelevant role
to define the diagnosis® (Figure 1).

The uterus may present deviation to-
ward thetwisted side, and thefollowing as-
sociated findings are frequently observed:
ascites, obliteration of adjacent fat planes
or even an enlarged ovary displaced from
its regular positioning in the ovarian
fossa®? (Figure 2). Another quite useful
sign is atwisted ovary located in the con-
tralateral adnexal region, which may be

observed on sequential images acquired
before and after the torsion episode®.

Additionally, the presence of ovarian
hematoma resulting from hemorrhagic in-
farct can be appropriately characterized at
non-contrast-enhanced CT, by the presence
of foci with high density (30 to 50 UH),
and, in case of densities> 60 UH thereisa
significant increase in the specificity for
blood components®.

The contrast-enhanced phase may dem-
onstrate enlarged blood vessels around the
adnexa, a finding consistent with the typi-
cal vascular congestion. Such vessels, as
well as the corresponding tube and ad-
nexum, may present a helical shape®.
However, the identification of the “wirl
sign” representing the twisted ovarian
pedicle around itsaxisis not frequent (less
than one third of cases) and hardly defin-
able ; however, when present, this is a
pathognomonic finding of ovarian tor-
sion®,

TheMRI findings of ovariantorsion are
very similar tothose of CT, with theadvan-
tage of higher contrast resolution, identify-
ing with equal clearness the presence of a
mass with fat content by high signal inten-
sity on T1-weighted sequences, and de-
creased signal intensity on the sequences
acquired with fat saturation, which is com-
patible with mature teratoma® (Figure 3).

Figure 1. Mature ovarian teratoma. Non-contrast-enhanced axial pelvic CT. The presence of a well de-
fined nodular mass is observed in the adnexal region, with internal components presenting negative at-
tenuation (-136 UH), confirming the fatty nature of the mass and the diagnosis of mature teratoma.
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Figure 2. Ovarian torsion. Pelvic CT. The ovary presents enlarged dimensions and is located in the retrouterine region (arrow on A). The determining factor of
the torsion is clearly demonstrated: a cyst with hemorrhagic content characterized by the presence of fluid level internally (density measurements on B) and
by irregular contours and thickened borders. (A,B: non-contrast-enhanced pelvic CT, axial sections).

Figure 3. Ovarian torsion caused by a mature teratoma. Pelvic MRI. The left ovary is located in the retrouterine region. An adipose mass is demonstrated by
the presence of foci of hypersignal on T2-weighted (A) and on T1-weighted (B) images, with decreased signal intensity on acquisitions with fat saturation (C),
compatible with mature teratoma (star-shaped signs and arrows on A and C). (A: axial, T2-weighted image; B: axial T1-weighted image; C: axial T1-weighted
image with fat saturation; D: axial T1-weighted images acquired with fat saturation after contrast agent injection).
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MRI can also demonstrate with higher
clearness the enlarged ovary with edema-
tous appearance, demonstrating increased
signal intensity from the stroma on T2-
weighted images, as well as the peripheral
follicles distribution (better characterized
on T2-weighted sequenceswithout fat satu-
ration)® (Figure 4).

Another useful signto diagnosean ova-
rian torsion is the presence of foci of hem-
orrhagic infarct, whose high signal inten-
sity isobserved on T1-weighted sequences
with fat saturation®®. This same finding
may also be observed in other ovarian
masses, but the presence of a halo of high
signal intensity on T1-weighted images of
an enlarged ovary, within the clinical con-
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text of acute abdominal pain, should raise
such a hypothesis and indicate to the at-
tending physician the necessity to proceed
with the investigation®®.

The presence of an abnormally contrast-
enhanced ovary represents another sign
suggestive of the diagnosis. In general, a
heterogeneous, minimal or absent enhance-
ment indicates the progression of ovarian
torsion to ischemia or necrosis; but the
presence of anormal contrast-enhancement
of the ovary does not rule out such possi-
bility, since, even in those cases, the arte-
rial supply may be preserved®. Frequently,
the anomal ous contrast-enhancement may
not be clearly defined at CT and, because
of the uncertainty regarding possible devel-

opment of cystic massesor follicular cysts,
such difficulty can be easily and simply
resolved with MRI by its greater capabil-
ity of tissue differentiation® (Figure 4).
As previously mentioned, the gestation
may be adetermining factor of ovariantor-
sion, with the same imaging findings at
MRI, among them enlarged ovary with
edematous appearance demonstrating in-
creased signad intensity onitsstromaon T2-
weighted images, aswell as peripheral dis-
tribution of follicles® (Figure 5).

CONCLUSIONS

In the present study, the authors have
sought to illustrate the main MRI and CT

Figure 4. Ovarian torsion. Pelvic MRI. Right ovary located medially and anteriorly to the uterus, presenting enlarged dimensions and demonstrating multiple,
peripherically distributed, small follicles (star-shaped signs). Also, anomalous, decreased and heterogeneous contrast-enhancement is observed in the com-
promised ovary (C). (A: coronal, T2-weighted image; B: sagittal, T2-weighted image; C: post-contrast sagittal T1-weighted image; D: axial, T2-weighted image).

228

Radiol Bras. 2012 Jul/Ago;45(4):225-229



Febronio EM et al.

Ovarian torsion: focus on MRI and CT findings

Figure 5. Ovarian torsion in a pregnant patient. Abdominal and pelvic MRI. The right ovary is enlarged, with multiple, peripherically distributed follicles, char-
acterizing the torsion (star-shaped signs on the three images). Note the normal appearance of the left ovary on C (arrow). (A,B: axial T1- and T2-weighted

images, respectively; C: coronal T2-weighted image).

findings of ovarian torsion. Such a condi-
tion isincluded in the range of differential
diagnosiswith causes of abdominal pain of
other origins frequently observed in the
daily practice of emergency department
physicians. In this context, the increasing
role played by CT and MRI in the assess-
ment of patients with acute abdomen de-
mand radiologists’ familiarity with imag-
ing findings of the main gynecological
causes of thiscondition, contributing to the
aready well established role of ultrasonog-

raphy.
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