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Abstract Management of women with a pelvic mass is a
very common scenario for gynecologists. Often these are
benign masses that can either be observed or managed with
straightforward laparoscopic surgery, but complex, poten-
tially malignant masses require careful consideration and
triaging for appropriate care. This article aims to outline
the presentation, management, and triage guidelines for
women presenting with an ovarian cyst or pelvic mass. We
discuss data surrounding the use of triage guidelines, as well
as the role of promising biomarkers that can assist in better
predicting benign versus malignant pathology.
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Introduction

Up to 300,000 women are hospitalized each year in the
United States for evaluation of a pelvic mass, and the
majority undergo surgery for both diagnostic and therapeu-
tic purposes. Most of these women have benign disease, but
epithelial ovarian cancer (EOC) is diagnosed in up to 20%
[1, 2]. Multiple studies have demonstrated that women with
EOC have decreased morbidity and improved survival when
their surgeries are performed by surgeons experienced in the

management of EOC in specialized centers [3–7]. Therefore,
it is crucial that management of pelvic masses by gynecolo-
gists includes not only evaluation of the differential diagnosis
and appropriate operative interventions, but also emphasizes
preoperative discrimination between benign and malignant
masses so that appropriate referrals to gynecologic oncologists
can be made. This review discusses the differential diagnosis
of pelvic masses, available tools to assist gynecologists in
assessing the risk of malignancy preoperatively, and special
considerations when managing pelvic masses.

Differential Diagnoses

The differential diagnosis of a new pelvic mass is broad and
depends upon the patient’s age. In premenopausal women,
the most common adnexal finding is a functional or corpus
luteal cyst, both of which typically resolve without inter-
vention. However, the differential diagnosis also includes
benign ovarian neoplasms, endometriomas, leiomyomata,
tubo-ovarian abscesses, and ectopic pregnancies. Therefore,
assessment for pregnancy and risk factors for sexually trans-
mitted infections are an important part of the evaluation of
pelvic masses in this age group. Malignancies are less
common but must be considered. They include germ cell,
sex-cord, or stromal tumors, in addition to the remote risk
of EOC.

Among postmenopausal women, malignancy is more
common, though the majority of women with pelvic masses
have benign disease. In addition to the possibilities listed
above, nongynecologic conditions such as diverticular ab-
scesses and metastases from other primary cancers must
be considered [8, 9]. Consideration for surgical interven-
tion is based upon the patient’s symptoms and the risk of
malignancy.
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Tools for Distinguishing Benign From Malignant Masses

History and Physical Examination

Careful attention should be paid to addressing symptoms
associated with ovarian cancer. The presentation is often
vague, but Goff et al. [10] have established a list of symp-
toms commonly associated with the diagnosis of EOC,
which typically are present for less than a year and more
than 12 days a month. They are pelvic or abdominal pain,
urinary urgency or frequency, increased abdominal size or
bloating, and difficulty eating or early satiety [10].

When evaluating a woman with a pelvic mass, it is impor-
tant to identify risk factors for malignancy. The most impor-
tant risk factor for ovarian cancer is age, as rates increase
rapidly after menopause and the median age of diagnosis is
63 years. Family history of breast or ovarian cancer also
increases risk, but the degree of risk for women without an
identified gene mutation is unknown. BRCA1 carriers have a
60-fold increased risk, whereas BRCA2 carriers have a 30-fold
increased risk compared with the general population [11].
Women with mutations in the mismatch repair genes that
cause the hereditary nonpolyposis colon cancer syndrome
(also known as Lynch syndrome) have a 13-fold risk of
developing ovarian cancer compared with the general popu-
lation [12]. Additional risk factors for EOC include nulliparity,
primary infertility, and a history of endometriosis [13].

The physical examination is an important part of the
evaluation of women with pelvic masses. As obesity
becomes more common, however, the role of the physical
exam becomes more limited. Even under anesthesia, phys-
ical examination is a poor predictor of the etiology of pelvic
masses [14].

Imaging

Pelvic ultrasound (US) is the modality most commonly used
to evaluate pelvic anatomy in women, and the finding of a
cystic pelvic mass is common. In October 2009, the Society
of Radiologists in Ultrasound developed an evidence-based
consensus statement defining recommendations for moni-
toring these findings if surgical intervention is not pursued
[15•]. Simple cysts less than 10 cm in size are almost always
benign. In premenopausal women, simple ovarian cysts
measuring 5 cm or less do not need follow-up imaging.
Simple cysts between 5 cm and 7 cm should be followed
with yearly US, and those larger than 7 cm should have
further imaging with MRI or surgical excision. In postmen-
opausal women, a simple cyst between 1 cm and 7 cm in
size should be followed with yearly US, with the option to
decrease frequency once stability or a decrease in size is
documented. Cysts larger than 7 cm should be managed as
in the premenopausal patient [15•].

Complex cysts are also benign most of the time. With
improved technology and experience in imaging, these often
can be characterized as a hemorrhagic cyst, endometrioma,
or dermoid. Hemorrhagic cysts should resolve without in-
tervention. If they are larger than 5 cm on US, the recom-
mendation is to repeat ultrasound in 8 to 12 weeks to
document resolution. Women in late menopause should
not have hemorrhagic cysts, as they are a result of ovulation.

Endometriomas also appear as complex cysts and can be
followed conservatively in young, asymptomatic women.
Initially, short follow-up US is recommended to ensure that
it is not confused with a hemorrhagic cyst. Otherwise,
endometriomas managed conservatively should be followed
at least yearly, with timing adjusted for age, size, and symp-
toms [15•]. Although about 1% of endometriomas can under-
go malignant transformation, most associated malignancies
occur in women older than 45 years with an endometrioma
larger than 9 cm. Rapid growth or development of a solid
component should raise concern [16].

For patients with the classic features of a dermoid,
follow-up US every 6 to 12 months should be sufficient to
ensure stability of size [15•]. Cysts with indeterminate fea-
tures should be followed more closely than the guidelines
outlined above, and masses with findings concerning for
malignancy, including thick septations, solid elements with
internal blood flow, nodularity, and focal areas of wall
thickening may warrant surgical intervention.

Biomarkers and Algorithms

The use of serum biomarkers is a key component in the
assessment of women with pelvic masses. They have been
used alone, in combination, and with imaging findings to
develop various tools for preoperative risk stratification of
women with pelvic masses.

CA125 is the most commonly used biomarker in the
detection and surveillance of ovarian cancer. This glycopro-
tein was identified as a marker for EOC when it was
detected by murine monoclonal antibody (OC125) that
reacted with tumor cells of patients with EOC [17]; about
80% of all women with EOC have an elevated serum level
of CA125. The sensitivity for predicting EOC in women
with a pelvic mass based on an elevated CA125 alone
ranges from 43% to 81% [18–23], and the specificity can
be limited. CA125 is an epithelial antigen that is produced by
mesothelial cells that line the peritoneum, pleura, and pericar-
dium. Benign conditions that may affect any of these surfaces
may also increase serum levels of CA125. Common con-
founders that can increase serum CA125 in women being
evaluated for pelvic masses include menses, pregnancy, fib-
roids, endometriosis, cirrhosis, and congestive heart failure.

Human epididymis protein 4, or HE4, is a novel serum
biomarker for EOC. Comprising two whey acidic protein
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domains and a 4 disulfide core, it is overexpressed by EOC
tumors, causing elevated serum levels [24]. The sensitivity
of HE4 is similar to CA125 for detecting malignancy in
women with pelvic masses, but it is less likely to be elevated
falsely by benign conditions; it has been used to differentiate
endometriomas from malignant ovarian tumors [19, 24]. In
addition, a subset of women with EOC do not have elevated
serum CA125 but do have elevated HE4 [22, 25]. This
finding has led to the consideration that using CA125 and
HE4 tests together may provide improved sensitivity for
predicting EOC in women with pelvic masses.

In a prospective study evaluating multiple tumor markers
alone and in combination among women undergoing sur-
gery for a pelvic mass, Moore et al. [22] reported a sensi-
tivity of 72.9% (specificity of 95%) for HE4. In the same
study, CA125 had a sensitivity of 43.3% (specificity 95%).
The two serum values in combination achieved a sensitivity
of 76.4% at a set specificity of 95%, higher than either test
alone [22]. This study led to the development of the Risk of
Malignancy Algorithm (ROMA), a scoring system incorpo-
rating serum values of CA125 and HE4 in combination with
menopausal status. When applied to women with an identi-
fied pelvic mass, the ROMA™ score divides women into
low-risk and high-risk categories.

The ROMA™ score was first evaluated as a preoperative
risk stratification tool in a prospective study that enrolled
531 patients scheduled for surgery for a pelvic mass. In this
study population, 93.8% of ovarian cancers were correctly
classified as high-risk [26]. In a second validation study, 472
women undergoing surgery for a pelvic mass were evaluated
with the ROMA score. In this multicenter prospective trial,
the ROMA™ score achieved a sensitivity of 92.3% and
specificity of 76% for detecting EOC in postmenopausal
women, and 100% sensitivity and 74.2% specificity in pre-
menopausal women. The negative predictive value of the
ROMA™ in all women was 99% [27••]. Based on these
results, the authors recommend the use of the ROMA™
score as a tool for preoperative risk stratification, and the
United States Food and Drug Administration (FDA) recently
approved the ROMA™ for this indication. Women in the
high-risk category should be referred to gynecologic oncolo-
gists for their surgery, to achieve improved outcomes for
women with a diagnosis of ovarian cancer.

Another commonly used tool for preoperative risk strat-
ification is the Risk of Malignancy Index (RMI), which
takes into consideration serum CA125 levels, menopausal
status, and US findings. When first introduced, this tool
achieved a sensitivity of 95.1% with a specificity of 76.5%
[28]. However, the value of sonography is variable based
upon the experience of sonographers and radiologists, so
these results have been difficult to replicate [29]. When
compared head-to-head with RMI in a prospective multi-
center trial, the ROMA™ score demonstrated a significantly

higher sensitivity (94.3% vs 84.6%) at a set specificity of
75% for both EOC and tumors of low malignant potential
(LMP) [27••].

Another tool approved by the FDA for use in determining
the need for referral to a gynecologic oncologist is the
OVA1™ test, a multivariate index biomarker assay. Utiliz-
ing the improved sensitivities of more than one serum bio-
marker, the test includes five immunoassays: CA 125-II,
transthyretin (prealbumin), apolipoprotein A1, beta 2 micro-
globulin, and transferrin [30••]. The results are interpreted
by proprietary software from Vermillion Inc., and Quest
Diagnostics generates an OVA1 score that varies according
to the patient’s menopausal status. This assay was evaluated
prospectively in a multicenter trial that enrolled 590 women
scheduled for surgery for an ovarian mass. When used in
conjunction with physician assessment, the multivariate in-
dex assay improved sensitivity to 92% compared with 72%
for physician assessment alone, but specificity decreased
from 83% to 42% [30••].

Organizational Guidelines

Significant morbidity and mortality are associated with the
diagnosis of EOC, and outcomes have been shown to im-
prove when patients are triaged to gynecologic oncologists
early in their care. As a result, guidelines for referring a
woman with a pelvic mass to a gynecologic oncologist have
been established by both the American Congress of Obste-
tricians and Gynecologists (ACOG, Table 1) and the Society
of Gynecologic Oncologists (SGO, Table 2).

These guidelines were validated by Im et al. [31], who
examined 1,035 women who underwent surgical explora-
tion at six referral centers. They found that 30.7% of the
cases were primary ovarian cancers, with an additional 4.8%
being metastases to the ovary. The guidelines identified 70%
of the malignancies in premenopausal patients and 94% in
postmenopausal women. The positive predictive value when
applying the referral criteria was 33.8% for premenopausal

Table 1 ACOG guidelines for referral to a gynecologic oncologist

Women with a pelvic mass and at least one of the following clinical
characteristics should be referred to a gynecologic oncologist:

• Elevated CA125

○ >35 U/mL in postmenopausal women

○ >200 U/mL in premenopausal women

• Ascites

• Nodular or fixed pelvic mass

• Evidence of abdominal or distant metastases

• Family history of one or more first-degree relatives with ovarian or
breast cancer

(Adapted from American College of Obstetricians and Gynecologists
[9, 42].)
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women and 59.5% for postmenopausal women, showing
possible over-referral of benign pelvic masses, though many
of these patients were referred for pelvic mass and positive
family history alone. The negative predictive value was 92%
for premenopausal women and 91.1% for postmenopausal
women [31].

These referral guidelines utilize CA125 serum levels, and
as newer biomarkers and risk stratifications tools are devel-
oped, they must be considered in conjunction with pub-
lished guidelines in an effort to improve the accuracy of
clinical decision making when referring to specialists.

In the trial that validated the OVA1 test, the authors also
compared their results with the ACOG and SGO referral
guidelines in a separate publication. In their study popula-
tion of 590 women, the OVA1 had a sensitivity of 94%,
compared with 77% for the guidelines alone. The negative
predictive value of OVA1 was 93%, compared with 87% for
the guidelines. However, the guidelines had a higher spec-
ificity (68% vs 35%) and positive predictive value (52% vs
40%), so use of the OVA1 test could result in more benign
surgeries being done by gynecologic oncologists [31].

Special Considerations

Minimally Invasive Surgery

Laparotomy is the standard of care for surgical staging and
cytoreduction for EOC. However, minimally invasive sur-
gery provides benefits to patients such as decreased pain and
morbidity, shorter hospital stays, and faster recovery. Be-
cause most women with a pelvic mass have benign disease,

a minimally invasive approach is reasonable under appro-
priate circumstances.

The goal of any surgery for a pelvic mass should be the
intact removal of the mass, which can be achieved using
techniques for a controlled rupture within the confines of an
endoscopic specimen bag. However, tumors larger than
10 cm can be technically difficult to remove laparoscopi-
cally. Among 186 women who underwent laparoscopy for
pelvic masses 10 cm or larger in size, 174 had their surgery
completed laparoscopically. Surgeons converted to laparot-
omy for technical difficulties in 7 patients or incidental
malignancies requiring staging in the other 5. However,
cystic rupture and spillage occurred in 121 cases [32]. The
implications of a ruptured benign cyst are negligible, but
rupture of a stage I ovarian malignancy results in an increase
in stage and may lead to a worse disease-free survival [33].

Women with evidence of advanced ovarian cancer and
those who are otherwise in a high-risk category based on
stratification tools should be referred to a gynecologic on-
cologist for their surgery. For women in the low-risk cate-
gory, the decision regarding the surgical approach will
depend upon a number of factors, such as surgeon experi-
ence with laparoscopic surgery, the size of the pelvic mass,
and the ability to determine malignancy intraoperatively.

Pregnancy

With the increasing use of obstetric ultrasound, asymptom-
atic ovarian masses are being identified more often, with
published incidences as high as 1 in 81 pregnancies [34, 35].
The differential diagnosis for a pelvic mass in pregnancy is
essentially the same as in nonpregnant premenopausal
women; functional cysts and persistent corpus luteum are
the most common findings. Malignancy is rare and is only
found in 1–8% of pregnancy-associated masses [34, 35].

Most pelvic masses in pregnancy can be observed and
will regress without intervention. Because CA125 can be
falsely elevated in pregnancy, an elevated serum level must
be considered carefully in context with the rest of the clin-
ical scenario before pursuing surgery [36].

Surgery for pelvic masses can be considered in the sec-
ond trimester based on concern for malignancy, intractable
pain, or high potential for rupture or torsion. There is no
standard surgical approach, but for skilled laparoscopic sur-
geons, the benefits of laparoscopy over laparotomy may
outweigh the risks [37].

Premenarchal and Adolescent Females

Ovarian malignancies are quite rare in children, but young
girls can present with pelvic masses. If surgical intervention
is warranted, the standard of care calls for ovarian preservation,

Table 2 SGO guidelines for referral to a gynecologic oncologist

The Society of Gynecologic Oncologists (SGO) recommends that
women with any of the following be referred to a gynecologic
oncologist preoperatively:

• Evidence of advanced diseased on physical examination or imaging
studies

• Pelvic mass with clinically suspicious characteristics on physical
exam or imaging:

○ Bilateral masses

○ Mass>10 cm

○ Complex mass with solid components or excrescences

○ Masses that are nodular or fixed

• Premenarchal girls with a pelvic mass

• Young and perimenopausal women with a pelvic mass and elevated
tumor markers (CA125, alpha-fetoprotein, human chorionic
gonadotropin [HCG])

• Postmenopausal women with pelvic mass or elevated tumor markers

•Women with a pelvic mass and significant family or personal history
of ovarian, breast, or other cancers.

(Adapted from Society of Gynecologic Oncologists [8].)
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if at all possible. One of the most common diagnoses in a
young girl with a pelvic mass is ovarian torsion, which usually
can be managed with laparoscopic detorsion of the ovary.
Although the ovary often appears edematous and enlarged,
it is very rarely malignant, with rates of only 1–3.5% [38].
If no obvious signs of metastatic disease are seen, the
ovary should be left in situ and monitored postoperatively
with ultrasound.

For young women with an asymptomatic simple cyst less
than 8 cm, observation is the standard of care. In the setting
of pain that is not felt to be consistent with torsion, aspira-
tion can be considered; these cysts have a low risk of
recurrence [39].

In this age group, complex or solid masses raise concern
about malignancy, most commonly germ cell or sex-cord
stromal tumors. Accordingly, tumor markers for nonepithe-
lial ovarian cancers should be obtained in addition to CA
125 and HE4, including total inhibin plus inhibin A&B,
lactate dehydrogenase (LDH), alpha-fetoprotein, and beta-
HCG. Because the risk of malignancy in this age group is so
high, these patients should be referred to specialists for their
surgery.

Fertility Preservation

Fertility-preserving surgery for pelvic masses is the standard
of care for benign neoplasms. It is also standard for young
women with ovarian tumors of low malignant potential
(LMP), germ cell and sex-cord stromal tumors, and some
patients with low-grade, stage I EOC. However, surgery for
malignancies in women of reproductive age should be un-
dertaken with a multidisciplinary approach including both
oncologic and reproductive experts. Therefore, preoperative
consultation by a gynecologic oncologist is crucial for
young women in a high-risk category [40, 41].

Conclusions

The diagnosis of a pelvic mass is common among women,
most of whom will have benign disease. For the minority of
women with an ovarian malignancy, outcomes are improved
when their surgery is performed by specialists in referral
centers. Nevertheless, fewer than 50% of women have their
initial cancer surgery performed by a gynecologic oncolo-
gist [3, 4]. Considerations of surgical intervention for a
pelvic mass should therefore be based upon both symptoms
and risk of malignancy.

An increasing number of tools are available to gynecol-
ogists for preoperative risk stratification of women with
pelvic masses, including imaging, biomarkers and algo-
rithms, and referral guidelines established by professional
societies. When choosing which tools to use, the clinician

should take into account a test’s sensitivity and specificity,
cost, and availability. The ROMA™ score is a reasonable
adjunct to the history, physical examination, and imaging. It
provides excellent sensitivity in detecting EOC, and its
superior specificity and negative predictive value allow
patients with benign disease to remain in their community
for their surgery.
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