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Abstract: With the advent of routine obstetrical ultrasound, the diagnosis of an adnexal mass in pregnancy
has become increasingly common. Although the reported incidence and expected clinical course varies
based on the gestational age at the time of diagnosis
and the criteria used to define an adnexal mass, the
majority of adnexal masses diagnosed in pregnancy
are benign and are likely to resolve without complication or intervention. This review will discuss the
epidemiology of adnexal masses in pregnancy, diagnostic tools, potential complications, and management options during pregnancy.
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a 4.9% incidence of ovarian masses among
over 24,000 women undergoing routine
obstetric ultrasound between 2001 and
2009, with a mean gestational age of diagnosis between 17 and 18 weeks. An analysis
of 3000 pregnant women who underwent
an ultrasound before 14 weeks showed a
6.1% incidence of adnexal masses.2 Similarly, Glanc et al3 found a 5.3% incidence
of adnexal masses between 8 and 10 weeks’
gestation, which had decreased to 1.5% by
12 to 14 weeks’ gestation.
The majority of small adnexal masses
discovered on early ultrasound regress
spontaneously. This is attributed to the
benign nature of most of these of masses,
which tend to be either corpus luteum or
other physiological cysts (Fig. 1). Resolution is also related to size, with complete
resolution occurring in approximately
71% to 89% of adnexal masses of
<5 cm.2,4,5 In 1 study of 422 women with
adnexal masses in pregnancy, the rate of
resolution was quite high for even larger
and more complex cysts, with 69% of
cysts >5 cm or with complex features that
were not removed surgically resolving
later in pregnancy.5 In contrast, a prospective study of nonpregnant premenopausal women with adnexal masses of
<8 cm in size showed resolution of 61%
of cysts managed expectantly (95/155).6

Epidemiology
The diagnosis of an adnexal mass during
pregnancy has become increasingly common with the advent of routine obstetrical
ultrasound. The majority of adnexal
masses are discovered incidentally during
routine prenatal ultrasound performed for
obstetric indications. As such, the reported
incidence and expected clinical course
varies based on the gestational age at the
time of diagnosis and the criteria are used
to define an adnexal mass. Goh et al1 found
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FIGURE 1. Histopathology of adnexal masses removed in pregnancy. Benign ovarian masses
account for the majority of masses diagnosed in pregnancy, most of which are mature cystic
teratomas, corpus luteum cysts, and cystadenomas.

Histology of an adnexal mass also affects the likelihood of regression. In a
study by Zanetta et al,7 9 of the 77 masses
were classified as dermoids and were expectantly managed; all persisted at the
end of the pregnancy. The same was true
for 5 of 5 borderline tumors. Conversely,

only 10 of 37 (27%) of simple cysts persisted until the end of pregnancy.

Diagnosis and Evaluation
Given the high rate of spontaneous resolution, ultrasound and other ancillary

FIGURE 2. Benign adnexal masses. Ultrasound images of an ovarian endometrioma (A) with
characteristic homogenous echogenicity in a cystic mass, and a mature cystic teratoma (B) with
heterogenous echogenicity and calcifications, both diagnosed in pregnancy. Images courtesy of
Dr Bryann Bromley.
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testing are used to determine whether an
otherwise asymptomatic adnexal mass
should be managed expectantly or through
surgical removal. An accurate evaluation is
important both to assess for the possibility
of malignancy, and for likely benign
masses, to help assess the likelihood of
complications including rupture, torsion,
and labor obstruction.
ULTRASOUND

Ultrasound is the preferred initial imaging study to assess an adnexal mass, both
in and out of pregnancy. It has specifically
been shown to be accurate in characterization of adnexal masses during pregnancy in several studies.8–10 In 1 study of
125 women with 133 adnexal masses,
ultrasound correctly identified 95% of
dermoids, 80% of endometriomas, and
71% of simple cysts with a 0.8% malignancy rate among the total lesions.9
Whitecar and colleagues similarly were
able to correctly suspect all malignancies
in their series with a malignancy rate of
4.6% in 130 women. In another study, the
authors reviewed all women who were
found to have an adnexal mass >5 cm in
size during pregnancy over a 13-year
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period. Of these women, all patients who
were found to have a malignancy on
pathology were correctly suspected on
ultrasound.10
Benign masses diagnosed in pregnancy
consist primarily of corpus luteum cysts,
mature cystic teratomas, endometriomas,
and fibroids (Fig. 2).11 Features raising
suspicion for malignancy include thickened or abnormal wall structure, thick
septa, solid features, papillary projections,
solid components, and increased size
(Fig. 3).10 Several scoring systems have
been developed in the nonpregnant population for prediction of malignant ovarian
tumors.12–16 In a review by Klangsin and
colleagues, the Depriest system was found
to be the most sensitive in detecting ovarian malignancy (89.1%) with a negative
predictive value of 100% for a score of
<5.14 In this study, the most consistent
sonographic feature of malignant tumors
was abnormal wall structure.
Although ultrasound is quite sensitive
in detecting features concerning for malignancy, the false-positive rate has been
reported to range from 68% to as high as
93%.9,14 Further imaging studies and
tumor markers may be helpful to better

FIGURE 3. Malignancy. Ultrasound image of an endometrioid ovarian adenocarcinoma with
papillary projections diagnosed during pregnancy. Image courtesy of Dr. Bryann Bromley.
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identify those patients who will benefit
from surgical management during pregnancy, as well as to develop an appropriate follow-up plan for those who can be
managed expectantly. Although maternal
health should be paramount in the management of a suspicious mass, careful
consideration should be taken to discuss
both the pregnancy-specific risks of surgery and the nuances of potential staging
procedures of a woman who is expecting.
The utility of Doppler ultrasound in
the setting of evaluation of an adnexal
mass in pregnancy is limited.15 In a prospective study of 34 pregnant women with
adnexal masses, the pulsatility index of
<1 was used to predict malignancy utilizing the gold standard of histologic diagnosis. In this study, the positive-predictive
value was 42%, with a false-positive rate
of 48%.17
MAGNETIC RESONANCE IMAGING
(MRI)

MRI can be a useful adjunct when ultrasound findings are unequivocal, or when a
wider assessment of tissue planes and
relation to other organs may be important
in both obstetric and surgical planning.
Noncontrast MRI has been safely used in
pregnancy and does not appear to be
harmful to the mother or the fetus. Advantages include a larger scanning area
and improved definition of tissue planes
and their composition. This has been
shown to be particularly useful in differentiating decidualized endometriomas
from malignant neoplasms, as both can
exhibit papillary projections and abnormal walls on ultrasound.18 Secondly,
MRI is useful in differentiating adnexal
masses arising from the ovary from those
that arise from extraovarian tissue, such
as the uterus in the case of a pedunculated
fibroid.3 MRI has also been helpful in the
diagnosis of other intra-abdominal processes including appendicitis, inflammatory bowel disease, bowel obstruction,
and diverticulitis.
www.clinicalobgyn.com

TUMOR MARKERS

As in the case of nonpregnant women,
tumor markers have a limited role in the
initial assessment of adnexal masses during
pregnancy. The most studied tumor
marker in this setting is CA-125, which is
elevated in the majority of women with
established epithelial ovarian cancer. Its
role as an effective adjunct diagnostic test
among women with an adnexal mass is
complicated by its propensity to be elevated
in several benign gynecologic conditions
including fibroids and endometriosis, both
of which are not uncommon among women of childbearing age. Furthermore, pregnancy increases CA-125 values particularly
in the first trimester, making its use in
diagnosing an adnexal mass even more
limited.19 However, in the setting of a suspicious mass, a significantly elevated CA-125
may increase concern for malignancy and
also may serve as a useful baseline value
before removal and subsequent adjuvant
therapies.
Germ cell tumors are more common
among women of reproductive age than
epithelial tumors. Unfortunately, tumor
markers that are typically elevated in
germ cell tumors including AFP, LDH,
and hCG are also altered during pregnancy, limiting their clinical utility.19

Complications
Complications of an adnexal mass in
pregnancy are in general similar to the
nonpregnant population, and can be categorized in 3 general groups: emergent
complications of benign or malignant
masses that necessitate immediate removal (torsion, rupture), labor obstruction,
and malignancy. Although the unique
implications of surgery during pregnancy
may be considered when determining a
management plan, in an emergent clinical
situation where maternal health is at risk,
surgery should not be delayed and women
should be managed as they would be if
they were not pregnant.
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TORSION

RUPTURE

Although the true incidence of ovarian
torsion is unclear and varies from 0.2% to
15%, the risk of torsion appears to be
increased during pregnancy.2,5,9,20,21 This
is thought to be secondary to the displacement of the adnexa out of the pelvis by the
growing gravid uterus, and their return to
the pelvis following delivery.
Torsion is more common among women with larger masses. Koo et al22 studied
of a series of 470 women and reported an
at least 2-fold greater risk for torsion
among women with masses measuring 6
to 10 cm in size. A smaller series of 174
women by Yen at al21 showed similar
findings with an increased risk for torsion
for masses measuring 6 to 8 cm in size.
Masses >10 cm appear to have a decreased risk for torsion.
Ovarian torsion is more common in the
first trimester and early second trimester,
which likely reflects the cephalad displacement of the ovaries as the uterus
enlarges out of the pelvis and into the
abdomen.22 In the series by Yen at al,21
60% of cases of ovarian torsion occurred
between 10 and 17 weeks’ gestation.
In general, symptoms of torsion among
pregnant women are similar to those of
nonpregnant women, and include sharp
pain that is constant or intermittent, nausea, and vomiting. As with other medical
complications of pregnancy, these symptoms can be difficult to differentiate from
common symptoms of normal pregnancy.
Pregnant women with torsion do not appear to exhibit peritoneal signs on physical
examination as frequently as their nonpregnant counterparts as shown in a retrospective case-control study by Hasson
et al.23 Finally, Doppler velocimetry was
found to have a high false-negative rate in
both pregnant and nonpregnant women.23
As diagnostic testing is limited in its assessment of ovarian torsion in pregnancy, the
diagnosis is often made by clinical suspicion and assessment by the obstetrician
rather than ultrasonographic findings.

The overall risk of cyst rupture appears to
be quite low, with reported rates <1%.8,9
Nonetheless, small series indicate it is not
an uncommon indication for emergent gynecologic surgery in pregnancy. Johnson
and Woodruff20 conducted a 5-year review
of surgical emergencies involving the adnexa among pregnant women. Of these, 3
of the 7 were for ruptured adnexal cysts.20
LABOR OBSTRUCTION

Although rare, large adnexal masses can
predispose to labor dystocia if they are
located near the lower uterine segment
and below the presenting part, similar to
obstructing fibroids.24,25 Goh et al1 reported a cesarean delivery rate of 25%
among women with a large adnexal mass
due to arrested labor.
MALIGNANCY

Most recent studies report an overall low
incidence of malignancy during pregnancy,
ranging from 0% to 4.6%.7,8,10,26 The vast
majority of malignancies were early-stage
cancers or tumors of low malignant potential. Decisions regarding timing of staging
surgery and chemotherapy regimens should
be made with the involvement of a multidisciplinary team of oncologists, obstetricians, and pediatricians.

Management
GENERAL PRINCIPLES

Women with adnexal masses in pregnancy
who undergo a complication (eg, torsion or
rupture) should be managed in the same
way as nonpregnant women, which is typically surgery. The approach to management
of an asymptomatic adnexal mass diagnosed during pregnancy requires a balance
between the maternal-fetal risks of surgery,
the risks of mass-related complications, and
the likelihood of a malignancy, all of which
are considered within each patient’s distinct
clinical scenario and gestational age.
www.clinicalobgyn.com
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EXPECTANT MANAGEMENT

Expectant management of an asymptomatic adnexal mass without features suggestive of malignancy is reasonable and
supported by the literature. Ultrasound is
useful in identifying those masses that are
suspicious for malignancy and should be
removed surgically. As described above,
the majority of adnexal masses noted on
first trimester ultrasound regress later in
gestation, with a 71% to 89% rate of
regression for smaller sized cysts.2,4,5
Although larger cysts may regress, this
must be weighed against the potential risk
for cyst complication such as rupture or
torsion.5 Although the true resolution
rate of adnexal masses is difficult to estimate secondary to the various clinical
scenarios that may prompt removal, it is
clear that the majority of smaller masses
do appear to resolve and thus may be
reasonably managed expectantly.6 The
risk for a cyst to cause labor dystocia is
difficult to assess earlier in gestation, and
thus the decision to remove a mass for this
indication must be individualized and is
overall quite rare.
SURGERY

Surgery should be considered in 3 general
groups: (1) women who are acutely
symptomatic with signs and symptoms of
ovarian torsion or hemodynamically
unstable due to cyst rupture; (2) complex
masses that are suspicious for malignancy;
and (3) larger adnexal masses that are at
higher risk of the above complications.
The American College of Obstetricians
and Gynecologists issued a Committee
Opinion in 2011 describing gestational
age guidelines for nonobstetric surgeries
during pregnancy.27 Although urgently indicated surgeries can be performed at any
gestational age and should not be postponed, nonurgent surgeries that cannot
be delayed until after delivery should be
performed in the second trimester when
possible thereby avoiding the increased risk
of miscarriage in the first trimester and the
www.clinicalobgyn.com

risk of preterm contractions and labor in
the third.27 This is consistent with findings
from Whitecar et al,8 who found that preterm birth and fetal loss were less common
among women who underwent laparotomy for an adnexal mass before 23 weeks.
For women undergoing surgery between
24 and 34 weeks’ gestation, a prophylactic
course of antenatal corticosteroids may be
considered for fetal lung maturity given a
possible increase in risk for preterm delivery during this gestational age window. As
always, the decision as to whether to give
antenatal steroids prophylactically or to
await clear signs of preterm labor should
be individualized to the patient, her specific
clinical situation and her risk factors.
LAPAROSCOPY VERSUS
LAPAROTOMY

Before 2 decades ago, almost all pelvic
surgeries to remove adnexal masses during
pregnancy were via laparotomy. As laparoscopy is now the standard approach to these
surgeries in the nonpregnant population, it
is also increasingly used in pregnancy both
safely and effectively.28–30 Benefits to laparoscopy in pregnancy are the same as those
in the nonpregnant population, and include
decreased postoperative pain, reduced need
for narcotic medications, fewer wound infections, and shorter hospital stay.30,31 Given these advantages, laparoscopy should be
considered when surgical removal of adnexal masses without suspicious features is indicated in the first or second trimester. The
surgical approach to an adnexal mass with
high likelihood of malignancy should be
discussed with a gynecologic oncologist, as
a laparotomy may be indicated given potential for leakage and possibly need for further
staging procedures.
There has been concern about the effects of the mechanics of laparoscopy on
pregnancy. Elevated intra-abdominal
pressures can cause decreased venous return, which in turn can decrease uterine
blood flow with the potential risks of fetal
hypoxia.32 Nonetheless, several series
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TABLE 1.

Guidelines for Diagnosis,
Treatment, and Use of
Laparoscopy for Surgical
Problems During Pregnancy
Prepared by the Society of
American Gastrointestinal and
Endoscopic Surgeons Guidelines
Committee36

General Guidelines for Laparoscopy in Pregnancy

Patients should be placed in the left lateral
recumbent position to minimize compression of
the vena cava and the aorta
Initial access can be safely accomplished with open
(Hassan), Verres needle or optical trocar
technique if the location is adjusted according to
fundal height, previous incisions, and experience
of the surgeon. The concern for use of the Verres
needle has been based on concerns for higher
likelihood of injury to the uterus or other organs
as the uterus increases in size
CO2 insufflation of 10-15 mm Hg can be safely used
Intraoperative CO2 monitoring by capnography
should be used during laparoscopy
There is no indication for prophylactic tocolytic
agents
Laparoscopy is recommended for both diagnosis
and treatment of adnexal torsion unless clinical
severity warrants laparotomy
Obstetrical consultation can be obtained
preoperatively and postoperatively based on the
acuteness of the patient’s disease and availability

have demonstrated fetal safety of laparoscopy during pregnancy in light of these
theoretical risks, including one 7-year follow-up on 11 cases who underwent midtrimester laparoscopy during pregnancy.29,30,33–35 The Society of American
Gastrointestinal and Endoscopic Surgeons Guidelines Committee issued
guidelines in 2007 offering specific recommendations to assist obstetricians and
surgeons in the approach to laparoscopy
in the pregnant patient (Table 1).36
DELIVERY AND POSTPARTUM

A frequent dilemma encountered by the
obstetrician is whether to remove an incidentally noted adnexal mass at the time of
cesarean, or to manage it expectantly with
ultrasound surveillance. Although the
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majority of adnexal masses surgically removed at the time of cesarean delivery are
benign, most authors recommend removal
to exclude malignancy and to avoid subsequent
unnecessary
surgical
procedures.11,37,38
Intraoperatively, consideration can be
taken to send a newly diagnosed mass for
frozen pathology, and to consult with a
gynecologic oncologist in regards to intraoperative staging and follow-up. As the
vast majority of cesarean deliveries are
performed through a Pfannenstiel incision, exposure may not be adequate for
full staging. Furthermore, in case of truly
unexpected suspicious masses, care must
be taken to obtain appropriate surgical
consent before removal of additional organs, particularly the contralateral ovary.
For women with persistent masses during pregnancy, postpartum surveillance
via ultrasound is recommended. The
optimal time for an initial postpartum
ultrasound is not well defined, however
a 6- week interval seems reasonable as a
woman will typically have completed her
postpartum recovery and may safely
undergo an elective surgery if needed.

Conclusions
The widespread use of routine obstetrical
ultrasound has increased the incidence of
adnexal masses diagnosed in pregnancy.
For this reason, it is important that the
obstetrician be skilled in managing this
diagnosis appropriately and safely in pregnancy. Although pregnancy is a unique
clinical state with many physiological
changes for the mother and the presence of
the fetus, maternal well-being should remain
paramount when managing and treating an
adnexal mass during pregnancy.
Ultrasound is the primary imaging modality to diagnose and assess an adnexal
mass during pregnancy. Although the overall complication rate of an adnexal mass is
low, ovarian torsion may occur more frequently during pregnancy and should be
www.clinicalobgyn.com
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considered on the differential diagnosis
when a pregnant woman complains of
sharp abdominal pain, nausea, and vomiting. Torsion and acute hemorrhage
should be managed surgically in an immediate manner. Malignancy is a rare but
serious complication, although most cancers diagnosed during pregnancy are earlystage or borderline tumors. Whether to
remove these masses during pregnancy or
manage them expectantly requires a careful discussion of the risks of both these
strategies with the patient: the risks of
expectant management being a potentially
delayed diagnosis of malignancy and the
potential for torsion or rupture of the
mass, and the risks of surgery being potential fetal or maternal risks of surgery during pregnancy.
Although both laparotomy and laparoscopy are acceptable during pregnancy,
laparoscopy is associated with improved
pain control, shorter hospital stay, shorter recovery time, and decreased postoperative wound infections. For this reason,
laparoscopy should be considered as the
primary approach to adnexal surgery during pregnancy if a skilled surgeon, equipment, and staffing are available.
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