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Abstract

Objective. Ultrasound has been proven to be
useful in detecting underlying ovarian pathol-
ogy. However, its role in the prediction of ovar-
ian torsion has been controversial. The aim of
the study was to assess the validity of ultra-
sound in the prediction of ovarian torsion in
patients with acute pelvic pain related to clini-
cally suspected ovarian torsion.

Materials and Methods. A retrospective
observational study was conducted at the
Obstetrics/Gyneacology department using a 10-
year chart review of all female patients older
than 11 years of age with highly suspected
ovarian torsion who underwent clinical assess-
ment and ultrasound prior to surgery (n=62).
The sensitivity and specificity of ultrasound
were determined by cross-tabulation of the
ultrasound and surgical findings. 

Results. Of the suspected cases, 54 (87.1%)
were confirmed to be cases of ovarian torsion
by surgery. The majority of the cases were sug-
gestive of ovarian torsion, which was indicated
by clinical examination (77.4%), ultrasound
(77.4%), or pathological examination (79%).
Almost one-half of the cases (46.8%) showed a
pain score >6; two-thirds (62.9%) presented
with vomiting and/or nausea; and more than
one-third (38.7%) presented with leukocytosis.
The estimated sensitivity and specificity of
ultrasound were 0.74 and 0.0, respectively. The
positive predictive value was 0.83. Ultrasound
was significantly associated with both clinical
examination (P=0.039) and pain score
(P=0.008).

Conclusion. The diagnosis of ovarian tor-
sion cannot be exclusively based on ultra-
sound. Both clinical and sonographical evalua-
tion of acute pelvic pain should be considered
for the diagnosis. A definitive diagnosis
remains challenging. 

Introduction

Ovarian torsion refers to the twisting of the
ovary on its ligamentous supports, which often
results in an impedance of its blood supply.
This condition is the fifth most common gyne-
cological emergency and affects females of all
ages.1 Expedient diagnosis is important to pre-
serve ovarian function and prevent adverse
sequelae;2 however, the diagnosis can be chal-
lenging because the symptoms are relatively
nonspecific. The ovaries were examined in a
large series of patients with surgically con-
firmed torsion-associated cysts in 48% and
neoplasms in 46%; the remainder occurred in
normal-appearing ovaries.3 Histopathology
was benign in over 90% of patients.3,4 Whereas
anatomic factors usually account for ovarian
torsion in adults, normal ovaries have been
demonstrated in over 50% of ovarian torsion
cases in children under the age of 15 years.5 In
adults, torsion has also been described follow-
ing laparoscopic hysterectomy, suggesting that
even release of the fulcrum, on which the
ovaries usually twist, does not protect against
torsion.6 Strenuous exercise or a sudden
increase in abdominal pressure also promotes
torsion of the ovary around the vascular pedi-
cle.7 The right ovary is more likely than the left
to undergo torsion, suggesting that the sig-
moid colon may help to prevent torsion.8

Women who are pregnant9,10 or are under-
going ovarian hyperstimulation during infertil-
ity treatment are at increased risk of ovarian
torsion.11 The overall incidence of torsion in
pregnant women was reported as 15%.12 In
association with pregnancy, torsion most com-
monly occurred between 10 and 17 weeks of
gestation and during the postpartum period. A
much lower incidence was reported in another
series of pregnant women.13,14 Torsion was half
as common as appendicitis during pregnancy.15

The clinical presentation of ovarian torsion is
nonspecific, and therefore, it is a challenge for
the clinician to recognize this condition and
differentiate it from other etiologies.
The two most common presenting features

of ovarian torsion are acute pelvic pain (83%)
and an adnexal mass (72%).16 Other symptoms
and findings include nausea and vomiting (70
%), stabbing pain (70 %), sudden and sharp
pain in the lower abdomen (59 ), pain radiat-
ing to the back, flank, or groin (51%), peri-
toneal signs (3%), fever (<2%), leukocytosis,
and an increased level of Interleukin-6.17,18

Ultrasound can detect adnexal lesions and
ovarian enlargement. An enlarged, heteroge-
neous-appearing ovary is the most common
ultrasound finding;19 however, the presence of
normal-appearing ovaries does not rule out the
diagnosis.20 Doppler ultrasound is also contro-
versial, because it shows diminishing or
absent ovarian vessel flow in two-dimensional

color.21 The aim of this study was to assess the
validity of ultrasound in the prediction of ovar-
ian torsion in patients with acute pelvic pain
suggestive of ovarian torsion. 

Materials and Methods

A retrospective observational study was con-
ducted in the Department of Obstetrics and
Gynaecology, King AbdulAziz Medical City,
Riyadh, Saudi Arabia. All female patients
(n=62) older than 11 years of age who present-
ed with acute pelvic pain with highly suspect-
ed ovarian torsion from January 2000 through
December 2009 and for whom surgeries were
performed within less than 6 hours of the
ultrasound assessment were included.
Patients underwent a transabdominal scan
using 3-5 MHz probes and a 5-7 MHz endovagi-
nal transducer with both real-time gray-scale
and color Doppler imaging. The data were col-
lected by chart review for all patients.
All categorical variables (age, marital status,

pregnancy, pain score, vomiting, white blood
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cell counts, abdominal/pelvic exam, ultra-
sound, and surgery) were recorded, and their
frequency distributions were measured. 
Sensitivity, specificity, and predictive values

were determined by cross-tabulation of the
results of ultrasound and the surgical findings
of ovarian torsion as the gold standard. Based
on this tabulation, the sensitivity, specificity
and positive predictive values were computed
for ultrasound. The sensitivity of ultrasound
diagnosis compared with the surgical diagno-
sis gold standard was determined by calculat-
ing how frequently the correct ultrasound diag-
nosis was made in each surgical diagnosis.
The specificity of the ultrasound diagnosis was
determined by calculating how frequently the
ultrasound diagnosis was not made when the
corresponding surgical diagnosis was not pres-
ent. Positive predictability indicated how fre-

quently the ultrasound diagnosis correctly
reflected the surgical diagnosis. In addition,
the level of agreement between the ultrasound
diagnosis and the surgical diagnosis was
determined by calculating the kappa coeffi-
cient. The data were analyzed using SPSS ver-
sion 15.0. All of the statistical tests were con-
sidered significant at  P<0.05.

Results

Table 1 shows a summary of the sociodemo-
graphic and clinical characteristics of the 62
cases of suspected ovarian torsion. Of these
cases, 54 (87.1%) were confirmed as cases of
ovarian torsion by surgery. The majority of the
cases were suggestive of ovarian torsion, as
determined by clinical examination (77.4%),
ultrasound (77.4%), or pathological examina-
tion (79%). Almost one-half of the cases
(46.8%) were associated with a pain score >6;
two-thirds (62.9%) presented with vomiting
and/or nausea; and more than one-third
(38.7%) presented with leukocytosis.
Table 2 shows that when ultrasound is used

for predicting ovarian torsion, the sensitivity is
74%. That is, the ultrasound scan correctly
diagnosed 74% of ovarian torsion cases and
missed 26% of these cases (false negatives).
However, free subjects were misclassified as
ovarian torsion cases (false positives).
Table 3 shows that ultrasound was signifi-

cantly associated with clinical examination
(P=0.039) and pain score (P=0.008).
Table 4 shows that positive ultrasound alone

is not predictive of ovarian torsion (Positive
predictive value, PPV=0.0). Additionally, exam-
ination and pain scores have 100% PPV each,
yet the yield is only 13% and 3.7%, respective-
ly. When relying upon ultrasound and one of
these two techniques, the PPV reaches 87%,
and the yield is 74%.

Discussion

Ovarian torsion is an uncommon condition;
however, it is the most common gynecological
surgical emergency and has an overall inci-
dence of 2.7%.22 Awareness of its clinical and

sonographical features may enable prompt
treatment that can spare the ovary. The possi-
ble consequences of delayed diagnosis are
serious, including ovarian necrosis, peritoni-
tis, and death. Underlying pathology was found
in 79% of the cases. Enlargement of the ovary
was the common predisposing factor, includ-
ing polycystic ovary, functional cyst, and ovari-
an hyperstimulation syndrome. There were
cases of ovarian torsion without ovarian
pathology due to an elongated utero-ovarian
ligament in 21% of the cases. 
Ultrasound has been proven to be useful in

detecting any underlying ovarian pathology.
Lee et al. concluded that identification of the
twisted vascular pedicle through ultrasonogra-
phy is suggestive of ovarian torsion, and color
Doppler sonography could be helpful in pre-
dicting the viability of adnexal structures by
depicting blood flow within the twisted vascu-
lar pedicle.21 Gray-scale findings typically
include asymmetric enlargement, a solid het-
erogeneous appearance, and peripheral cystic
areas; however, ultrasound was less capable of
determining ovarian torsion. It shows a sensi-
tivity of 0.74 (resulting in a false reassurance
of 26%), and a specificity of 0.0 (resulting in a
false warning of 100%), and a PPV of 0.83 (sug-
gesting it might be useful in the clinical set-
ting). Pena et al. concluded that abnormal flow
detected by Doppler sonography is highly pre-
dictive of adnexal torsion and is therefore use-
ful in the diagnosis of ovarian torsion;23 how-
ever, the detection of normal flow does not nec-
essarily exclude ovarian torsion. Thus, our
results are similar to those of international
studies. The study by Cohen et al. concluded
that patients and surgeons alike should be
aware of the difficulty in making accurate pre-
operative diagnoses of acute gynecologic
pathologies in the emergency room.24 In the
present study, a pain score >6 (100.0) and an
abdominopelvic examination (100.0) are high-
ly predictive of the diagnosis. However, the
yield of cases was very low (13% for examina-
tion and 3.7% for pain score).  Bouguizane et
al. concluded that clinicians must be aware of
possible adnexal torsion in women with acute
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Table 2. 2x2 table of the ultrasound results and the definitive diagnosis of ovarian tor-
sion. 

Ultrasound Ovarian torsion Total 
Positive Negative

Positive 40 8 48
Negative 14 0 14
Total 54 8 62
Sensitivity, 40/54 = 74 %; Specificity, 0/8 = 0.0%; positive predictive value (PPV),  40/45 = 83.3%; negative predictive value (NPV), 0/14 = 0%;
Kappa, 0.20, P=0.102.

Table 3. Association of the results of ultra-
sound and a definitive diagnosis of ovarian
torsion with patient characteristics. 

Variable Ultrasound Diagnosis

Age 0.61b 0.12b

Marital Status 0.068b 0.71a

Pregnant 0.30b 0.47b

Pain Score 0.008b* 1.00a
Vomiting & nausea 0.90b 0.42b

White blood cells 0.32b 0.47a

Clinical examination 0.039b* 0.86b

Pathology 0.43b 0.22b
aFisher’s exact test was applied; bc2-test was applied; *P<0.05.  

Table 1. Sociodemographic and clinical
characteristics of the 62 cases of suspected
ovarian torsion.

Demographics N. %

Age group
11-18 years 23 37.1
19 and older 39 62.9

Marital status 
Married 31 50.0
Single 31 50.0

Pregnant
Yes 10 16.1
No 52 83.9

Pain score
Less than 6 33 53.2
More than 6 29 46.8

Vomiting and nausea
Yes 39 62.9
No 23 37.1

White blood cells
Increased 24 38.7
Normal 38 61.3

Clinical examination 
Positive 48 77.4
Negative 14 22.6

Pathology
Yes 49 79.0
No 13 21.0

Ultrasound
Positive 48 77.4
Negative 14 22.6

Definitive diagnosis
Positive 54 87.1
Negative 8 12.9
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pelvic pain;9 ultrasound is a useful tool in
these situations.10 In the present study, the
predictive value of US and pain score is 85.7%,
but the number of cases is very low (11.1%).
Ignacioa et al. concluded that an ultrasound

image can usually be used to make a diagnosis
in conjunction with clinical parameters;25 how-
ever, this is most difficult in patients with
ovarian torsion. In the present study, the pre-
dictive value of US with only examination is
82.4%, but again, the yield is low (25.9%).
However, when relying upon US in conjunction
with either examination and/or the pain score,
the yield reached 74%. These were the only two
variables that had positive associations with
ultrasound (P=0.008 for the pain score and
P=0.039 for the examination). Clinical assess-
ment by nausea-vomiting, pain score, age
group, marital status, and pregnancy status
was not statistically significant in predicting
ovarian torsion, although the PPV was high for
leukocytosis (0.92), existing ovarian pathology
(0.89), and nausea-vomiting (0.87). 

Conclusions

From the collective findings of this study,
and considering its limitations in terms of
sample size, it is concluded that the definitive
diagnosis of ovarian torsion remains challeng-
ing. Both clinical and sonographical evaluation
of acute pelvic pain should be considered for
the diagnosis of ovarian torsion. The diagnosis
cannot be exclusively based on ultrasound
only, on the presence or absence of color flow
Doppler, or even on the morphological find-
ings. Therefore, surgical intervention is rec-
ommended in suspicions of a nonviable ovary
in order to decrease the morbidity.
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Table 4. Predictive value and yield of different criteria for the diagnosis of ovarian torsion. 

Criteria for diagnosis Positive Negative Total PPV (%) Yield (%)

US only 0 1 1 0.0 0.0
Examination only 7 0 7 100.0 13.0
Pain score only 2 0 2 100.0 3.7
US + exam. 14 3 17 82.4 25.9
US + pain score 6 1 7 85.7 11.1 74%*
US + pain score + exam 20 3 23 87.0 37.0
Pain + exam. 1 0 1 100.0 1.9
All negatives 4 0 4 100.0 7.4
Total 54 8 62
US, ultrasound; PPV, positive predictive value; *this figure reflects the yield of ultrasound in addition to examination and/or pain score.
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