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may be warranted based on the
needs of the individual patient,
resources, and limitations
unique to the institution or type
of practice.

Management of Adnexal
Masses
A suspected ovarian neoplasm is a common clinical problem that affects women
of all ages. In the United States, a woman has a 5–10% lifetime risk of under-
going surgery for a suspected ovarian neoplasm and, within that group, an esti-
mated 13–21% chance of receiving a diagnosis of ovarian cancer (1). Although
most adnexal masses are benign, the goal of the diagnostic evaluation is to
exclude malignancy. Management decisions often are influenced by the age and
family history of the patient. The purpose of this document is to review the most
recent data on imaging modalities, operative assessment of the adnexal mass,
and preoperative models to predict the probability of ovarian malignancy.

Background
Adnexal masses are commonly encountered in gynecologic practice and often
present both diagnostic and management dilemmas. Whereas some women pres-
ent with acute torsion or rupture of a mass requiring immediate surgical interven-
tion, most masses are detected incidentally. In these situations, the physician must
try to differentiate masses likely to be benign from those likely to be malignant.
Masses with a low likelihood of malignancy often can be managed conser-
vatively. Conversely, those that are more likely to be malignant are best managed
with prompt surgery by a physician with advanced training and expertise in the
management of ovarian cancer, such as a gynecologic oncologist. Masses that are
less clearly benign or malignant usually require surgery; however, many can be
managed laparoscopically, with ovarian preservation. This document includes a
review of the patient factors, physical findings, imaging results, and serum mark-
ers that help separate masses into the categories of probably benign, uncertain, and
likely malignant, helping to guide appropriate management.

The differential diagnosis of the adnexal mass includes both gynecologic
and nongynecologic sources and, when arising from the ovary, may be benign,
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malignant, or of low malignant potential (Box 1). The
most important factor in narrowing the possibilities is the
stage of the woman’s reproductive life. For example,
masses in menstruating women are almost always gyne-
cologic, and most are functional cysts. In contrast, the
most common masses in postmenopausal women are
benign neoplasms, such as cystadenomas, but the risk of
malignancy is much greater than in premenopausal
women (2). Even metastatic cancers, especially those
from the breast, colon, or stomach, may first present as
adnexal masses.

Ovarian Cancer Incidence, Morbidity,
and Mortality 
A woman’s lifetime risk of developing ovarian cancer is
approximately 1 in 70 (3). It is estimated that in the
United States 22,430 new ovarian cancer cases will be
diagnosed, and 15,280 women will die of disease annu-
ally (4). The 5-year survival rate in women in whom
Stage I ovarian cancer has been diagnosed exceeds 90%;
however, only 20% of cancers are detected at this stage
(5). Indeed, 65–70% are diagnosed at an advanced stage,
when the 5-year survival rate is 30–55% (6). Despite the
poor prognosis for women with advanced cancers, the
figures reflect modest survival improvements achieved
over the past two decades, attributable to advances in
cytoreductive surgery and more effective first- and sec-
ond-line chemotherapeutic agents.

Risk Factors
Age is the most important independent risk factor for
ovarian cancer in the general population, with the inci-
dence increasing sharply after the onset of menopause
(4). According to data reported by the Surveillance,
Epidemiology, and End Results program, from 2000 to
2003, the median age at ovarian cancer diagnosis was 63
years, and ovarian cancer was diagnosed in 68.6% of
patients after the age of 55 years (3). Thus, adnexal masses
in postmenopausal women are more likely to be malig-
nant than those in premenopausal women. 

A family history of breast or ovarian cancer increases
the lifetime risk for ovarian cancer, but the magnitude
of that increase in women without identifiable genetic
risk factors is unknown. The Hereditary Ovarian Cancer
Clinical Study Group reported that BRCA1 carriers have
a 60-fold increased risk and BRCA2 carriers have a 30-
fold increased risk of developing ovarian cancer by the
age of 60 years compared with the general population
(7). Additionally, women affected with hereditary non-
polyposis colorectal cancer or Lynch II syndrome have
approximately a 13-fold greater risk of developing ovar-
ian cancer than the general population (8). Additional

factors that increase ovarian cancer risk include nullipar-
ity, primary infertility, and endometriosis (9). 

Aside from prophylactic oophorectomy, use of com-
bined oral contraceptives is the only strategy consistently
shown to decrease the risk of epithelial ovarian cancer.
The magnitude of protection is a function of duration of
use. A large cohort study following 103,551 women for
up to 9 years reported a 40% reduction in ovarian cancer
risk in women who have ever used oral contraceptives
(relative risk [RR], 0.6; 95% confidence interval [CI],
0.5–0.7) and a 90% reduction for women who were long-
term users (15 years or longer) of oral contraceptives (RR,
0.1; 95% CI, 0.01–0.6) (10). Protection was observed to a

Box 1. Differential Diagnosis of Adnexal Mass

Gynecologic
• Benign

—Functional cyst 
—Leiomyomata 
—Endometrioma 
—Tuboovarian abscess 
—Ectopic pregnancy
—Mature teratoma
—Serous cystadenoma 
—Mucinous cystadenoma 
—Breast cancer 
—Hydrosalpinx 

• Malignant
—Germ cell tumor
—Sex-cord or stromal tumor 
—Epithelial carcinoma

Nongynecologic
• Benign

—Diverticular abscess
—Appendiceal abscess or mucocele
—Nerve sheath tumors
—Ureteral diverticulum
—Pelvic kidney
—Paratubal cysts
—Bladder diverticulum

• Malignant
—Gastrointestinal cancers
—Retroperitoneal sarcomas
—Metastases
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lesser degree in patients with a known BRCA1 or BRCA2
mutation (11).

Clinical Tests

Physical Examinations
Pelvic examinations, including a rectal exam, even under
anesthesia, have shown limited ability to identify an
adnexal mass, especially with increasing patient body
mass index (BMI) greater than 30 (12). Even so, features
most consistently associated with an adnexal malignancy
include a mass that is irregular; has a solid consistency;
is fixed, nodular, or bilateral; or is associated with
ascites. Benign conditions that can produce many of
these findings, especially in premenopausal women,
include endometriosis, chronic pelvic infections, hemor-
rhagic corpus luteum, and uterine leiomyoma.

Ultrasonography
High-frequency, gray-scale transvaginal ultrasonography
can produce high-resolution images of an adnexal mass
that approximate its gross anatomic appearance.
Advantages of transvaginal ultrasonography include its
widespread availability, good patient tolerability, and
cost-effectiveness, making transvaginal ultrasonography
the most widely used imaging modality to evaluate
adnexal masses. In asymptomatic women (both pre-
menopausal or postmenopausal) with pelvic masses,
transvaginal ultrasonography is the imaging modality
of choice. No alternative imaging modality has demon-
strated sufficient superiority to transvaginal ultrasonog-
raphy to justify its routine use (Table 1). 

Although image quality is operator dependent, inter-
observer agreement among experienced ultrasonogra-
phers is quite high (κ = 0.85) (13). The main limitation
of transvaginal ultrasonography use alone relates to its
lack of specificity and low positive predictive value for
cancer, especially in premenopausal women. Abdominal

ultrasonography is very useful as an adjuvant to trans-
vaginal ultrasonography because transvaginal ultra-
sonography may not provide an accurate image of
masses that are both pelvic and abdominal. 

Information provided should include the size and
consistency of the mass (cystic, solid, or mixed), whether
the mass was unilateral or bilateral, presence or absence
of septations, mural nodules, papillary excrescences, and
free fluid in the pelvis. In premenopausal or postmeno-
pausal women, excrescences, ascites, and mural nodules
raise the suspicion for cancer, whereas absence of these
findings suggests a benign diagnosis. Ultrasound findings
should be correlated with physical findings, and a refined
differential diagnosis should be constructed.

In an effort to quantify cancer risk based on mor-
phology, several transvaginal ultrasound scoring systems
have been proposed (14–19). Whereas scoring criteria
vary among these systems, most assign low risk scores to
sonolucent cysts with smooth walls, thin or absent septa-
tions, and absence of solid components. In initial publica-
tions, scoring systems were able to distinguish benign
from malignant masses in most instances (sensitivity,
65–100% and specificity, 67–95%); however, prospective
validation studies have provided consistently lower fig-
ures for each scoring system so evaluated (17, 20–22). In
a rigorous meta-analysis of these scoring systems, the
pooled sensitivities and specificities ranged from 86% to
91% and from 68% to 83%, respectively (23).

One morphology index assigns a morphologic score
to the ultrasound image of the adnexal mass by consider-
ing three criteria: 1) ovarian tumor volume, 2) cyst wall
structure, and 3) septa structure (16) (Table 2). Volume is
calculated using an ellipsoid formula: length × width ×
height × 0.523, and each component is assigned a score
from 0 to 4 for a possible composite score of 0–12. For
example, a sonolucent, smooth-walled mass measuring
less than 10 cm3 would be assigned a composite score of
0, whereas a multiseptate mass with irregular wall struc-
ture or solid component measuring 100 cm3 would be
assigned a score of 10. Although, in a study of 213
patients (24), a composite score of 5 or more was associ-
ated with an 89% sensitivity to distinguish a malignant
mass from a benign mass, the positive predictive value of
a score of 5 or more was only 46%. In other words, more
than one half of the masses that were classified as malig-
nant based on a score of 5 or more were actually benign.
In addition, intraobserver variation in assigning scores for
wall and septal structure was quite high (κ = 0.41 and
0.47, respectively).

Color Doppler Ultrasonography
Color Doppler ultrasonography permits measurement of
blood flow in and around a mass. Based on the hypothe-

Table 1. Modalities for the Evaluation of Adnexal Masses

Modality Sensitivity Specificity

Gray-scale transvaginal 0.82–0.91% 0.68–0.81%
ultrasonography

Doppler ultrasonography 0.86% 0.91%

Computed tomography 0.90% 0.75%

Magnetic resonance imaging 0.91% 0.88%

Positron emission tomography 0.67% 0.79%

CA 125 level measurement 0.78% 0.78%

Agency for Healthcare Research and Quality. Management of adnexal mass.
Evidence Based Report/Technology Assessment No. 130. AHRQ Publication No.
06-E004. Rockville (MD): AHRQ; 2006
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detection rate (37–40). Gadolinium-contrast MRI can
improve sensitivity (37, 41, 42), but in addition to its
expense, its inconvenience precludes its routine use over
transvaginal ultrasonography. However, MRI often will
be helpful in differentiating the origin of nonadnexal
pelvic masses, especially leiomyomata (43). 

Currently, the best use of CT imaging is not to detect
and characterize pelvic masses but to evaluate the
abdomen for metastasis when a cancer is suspected based
on transvaginal ultrasound images, examination results,
or serum markers. A CT scan can detect omental metas-
tases, peritoneal implants, pelvic or periaortic lymph
node enlargement, hepatic metastases, obstructive uropa-
thy, and possibly an alternate primary cancer site, includ-
ing pancreas or colon.

Because of the much higher cost with no clear
advantage over transvaginal ultrasonography, current
data do not support the use of PET scanning in the pre-
operative assessment of adnexal masses.

Serum Marker Screening
The most extensively studied serum marker to distinguish
benign from malignant pelvic masses is CA 125. It is
most useful when nonmucinous epithelial cancers are
present, but it is not of value in distinguishing other cate-
gories of ovarian malignancy (44). The serum marker
CA 125 level is elevated in 80% of patients with epithelial
ovarian cancer but only in 50% of patients with stage I
disease at the time of diagnosis, hence its lack of utility as
a screening test (1). Additionally, β-hCG, L-lactate dehy-
drogenase (LDH), and alpha-fetoprotein (AFP) levels
may be elevated in the presence of certain malignant germ
cell tumors, and inhibin A and B sometimes are markers
for granulosa cell tumors of the ovary. The overall sensi-
tivity of CA 125 screening in distinguishing benign from
malignant adnexal masses reportedly ranges from 61% to
90%; specificity ranges from 71% to 93%, positive pre-
dictive value ranges from 35% to 91%, and negative pre-
dictive value ranges from 67% to 90% (26–28, 45–48).
Wide variations in these figures reflect differences in can-
cer prevalence in the study population, the proportion of

sis that hypoxic tissue in tumors will recruit low-resist-
ance, high-flow blood vessels, the ultimate goal of color
Doppler ultrasonography is to increase the specificity of
gray-scale two-dimensional ultrasonography alone.
Color Doppler ultrasonography performed at the time of
transvaginal ultrasonography measures various blood
flow indices, including resistive index, pulsatility index,
and maximum systolic velocity (25–31). The current role
of color Doppler ultrasonography in evaluating pelvic
masses remains controversial because the ranges of val-
ues of resistive index, pulsatility index, and maximum
systolic velocity between benign and malignant masses
overlap considerably in most publications on this
subject. 

In an attempt to overcome the overlap among color
Doppler ultrasonography blood flow indices, “vascular
sampling” of suspicious areas (papillary projections,
solid areas, and thick septations) using both three-dimen-
sional transvaginal ultrasonography and power Doppler
ultrasonography has been investigated (13, 32–35). In
addition, three-dimensional ultrasound examination of
vascular architecture has proved to be highly discrimina-
tory in distinguishing benign masses from cancers in
some reports (36). In particular, a “chaotic” vascular
architecture correlated highly with malignancy. These
newer approaches deserve prospective clinical trials to
define their role in distinguishing benign from malignant
masses.

Other Imaging Modalities
Computed tomography (CT), magnetic resonance imag-
ing (MRI), and positron emission tomography (PET) are
not recommended for use in the initial evaluation of
adnexal masses. In addition, after a thorough transvagi-
nal ultrasound examination is performed, additional
imaging with these modalities usually is of limited value.
Because of their high cost, use of these imaging modali-
ties should be reserved for specific situations. Based on
limited data, MRI might have superior ability compared
with transvaginal ultrasonography in correctly classify-
ing malignant masses at the expense of a lower overall

Table 2. Morphology Index for Ovarian Tumors

Score 0 1 2 3 4 5

Volume Less than 10–50 cm3 Greater than Greater than Greater than Greater than
10 cm3 50–100 cm3 100–200 cm3 200–500 cm3 500 cm3

Structure Smooth wall, Smooth wall, Wall thickening, Papillary projection Complex, Complex, solid
sonolucent diffuse less than 3 mm equal to or greater predominantly and cystic areas 

echogenicity fine septa than 3 mm thick solid with extratumoral 
fluid

Liu JH, Gass M. Management of the perimenopause. New York (NY): © The McGraw-Hill Companies, Inc; 2006.
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patients who are postmenopausal, and the threshold of
CA 125 levels considered abnormal. The low sensitivity
occurs because the CA 125 level is elevated in only one
half of early stage epithelial ovarian cancers and rarely in
germ cell, stromal, or mucinous cancers. The low spec-
ificity occurs because the CA 125 level frequently is ele-
vated in many commonly encountered clinical conditions,
including uterine leiomyomata, endometriosis, acute or
chronic pelvic inflammatory disease, ascites of any etiol-
ogy, and even inflammatory conditions such as systemic
lupus erythematosus and inflammatory bowel disease.
Because most of these clinical conditions occur in pre-
menopausal women and because most epithelial ovarian
cancers occur in postmenopausal women, the sensitivity
and specificity of an elevated CA 125 level in concert
with a pelvic mass is highest after menopause.

Clinical Considerations and
Recommendations

What ultrasound findings are suggestive of
benign disease?

Unilocular, thin-walled sonolucent cysts with smooth,
regular borders are overwhelmingly benign, regardless of
menopausal status or cyst size, with malignancy rates in
most series of 0–1% (49–53). In the largest prospective
study published to date, 2,763 postmenopausal women
with unilocular cysts no larger than 10 cm were evalu-
ated using serial ultrasonography at 6-month intervals.
Spontaneous resolution occurred in more than two thirds
of patients, and no cancers were detected after a mean
follow-up of 6.3 years, suggesting that the risk of malig-
nancy in such patients was virtually nonexistent (51).
Therefore, simple cysts up to 10 cm in diameter as meas-
ured by ultrasonography are almost universally benign
and may safely be followed without intervention, even in
postmenopausal patients. 

Small descriptive studies have reported ultrasound
characteristics that may be specific for selected benign
diagnoses. Typical findings reported for endometriomas
include a round homogeneous-appearing cyst containing
low-level echoes within the ovary, with sensitivity of
83% and specificity of 89% in differentiating them from
other types of ovarian cysts (54, 55). Mature teratomas
typically contain a hypoechoic attenuating component
with multiple small homogeneous interfaces; these were
determined with 98% accuracy in a series of 155 sus-
pected dermoid cysts (56). In addition, hydrosalpinges
appear as tubular-shaped sonolucent cysts, with a sensi-
tivity of 93% and specificity of 99.6% for differentiating
this diagnosis from other adnexal masses (57).

When is a CA 125 test warranted? 

The value of elevated CA 125 levels is in distinguishing
between benign and malignant masses in postmeno-
pausal women. Few studies evaluate the predictive value
of CA 125 levels stratified by menopausal status but, of
those that do, specificity and positive predictive value are
consistently higher in postmenopausal patients. In a
prospective study of 158 patients undergoing laparotomy
for a pelvic mass, the positive predictive value of an ele-
vated CA 125 level was 98% in postmenopausal women
(cancer prevalence 63%) but was only 49% in pre-
menopausal women (cancer prevalence 15%) (58). 

Whereas CA 125 level measurement is less valuable
in premenopausal than postmenopausal women in pre-
dicting cancer risk, extreme values can be helpful. For
example, although premenopausal women with masses
and either normal or mildly elevated CA 125 levels usu-
ally have benign diagnoses, a markedly elevated CA 125
level raises a much greater concern for malignancy, even
though women with benign conditions such as endometri-
omas can have CA 125 level elevations of 1,000 units/mL
or greater (59). A normal CA 125 level in the absence of
transvaginal ultrasound findings suspicious for cancer
can justify observation in the asymptomatic woman.

Typically CA 125 values will increase over time
when a cancer is present, whereas this is not necessarily
so for benign masses. Although this observation is intu-
itive, there are few studies published that specifically
address this hypothesis (60).

What evaluation is necessary in the 
premenopausal woman?

Almost all pelvic masses in premenopausal women are
benign. The initial evaluation in this age group is influ-
enced by the presence or absence of abdominal or pelvic
symptomatology. Symptomatic patients typically have
diagnoses that require immediate interventions, includ-
ing antibiotics and possibly surgery for tuboovarian
abscesses, medical management or surgical intervention
for ectopic pregnancies, surgical management for torsion
of an ovarian cyst, and expectant management for most
ruptured ovarian cysts. Appropriate evaluation for such
women includes a medical history and physical exami-
nation, quantitative β-hCG level evaluation, complete
blood count, and transvaginal ultrasonography. Additional
studies may be indicated, including serial hematocrit
measurements and appropriate cultures.

Rarely, a patient with acute symptomatology might
have a malignancy. Acute hemorrhage into a cancerous
ovary or rapid growth of a malignancy can present in
such a manner. Such malignant tumors often are germ
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cell tumors, occurring in adolescents or women in their
late teens or twenties (61, 62). In such a situation, tumor
markers specific for many such germ cell tumors, includ-
ing β-hCG, AFP, and LDH in conjunction with trans-
vaginal ultrasonography, might aid in the diagnosis.

What evaluation is necessary in the post-
menopausal woman?

The exclusion of many common diagnoses of pre-
menopausal women (eg, functional cyst, endometriosis,
tuboovarian abscess, and ectopic pregnancy) and the
greater probability that a mass will be malignant in post-
menopausal women results in a much higher index of sus-
picion for malignancy when a mass is present in women
in this age group. The hallmark for evaluation of such
women includes transvaginal ultrasonography and CA
125 level measurements. Any elevation of CA 125 levels
is highly suspicious for malignancy in women in this age
group (45, 63) as are transvaginal ultrasound findings of
masses that contain solid areas or excrescences or that are
associated with free fluid in the abdomen or pelvis
or both. With the exception of simple cysts on a trans-
vaginal ultrasound finding, most pelvic masses in post-
menopausal women will require surgical intervention.

It also is important to note that the ovary is a rela-
tively common site for metastases from uterine, breast,
colorectal, or gastric cancers. All postmenopausal
women with a mass should have breast and digital rectal
examinations as well as mammography if it has not been
performed in the past 12 months. An endometrial biopsy
should be performed if transvaginal ultrasound findings
show a thickened endometrial lining and abnormal uter-
ine bleeding is present. Additionally, if the patient is
found to be anemic, has a positive fecal occult blood test
result, and is older than 50 years, upper and lower gas-
trointestinal endoscopy should be performed to rule out
primary gastric or colon cancer. 

Is aspiration of cyst fluid appropriate?

Aspiration of nonunilocular cyst fluid for both diagnosis
and treatment of an adnexal mass may seem quicker, less
invasive, and less expensive than surgery; however, it is
typically regarded as contraindicated in postmenopausal
women for several reasons, especially when there is a
suspicion for cancer. First, diagnostic cytology has poor
sensitivity to detect malignancy, ranging from 25% to
82% (64–69). In addition, even when a benign mass is
aspirated, the procedure often is not therapeutic.
Approximately 25% of cysts in perimenopausal and post-
menopausal women will recur within 1 year of the pro-
cedure (70). Finally, aspiration of a malignant mass may
induce spillage and seeding of cancer cells into the peri-

toneal cavity, thereby changing the stage and prognosis.
Although definitive evidence supporting this notion is
lacking, there have been many cases of aspirated malig-
nant masses recurring along the needle tract through
which the aspiration was done (71, 72). Furthermore,
there is strong evidence that spillage at the time of sur-
gery decreases overall survival of stage I cancer patients
compared with patients with tumors that were removed
intact (73, 74). 

An exception to avoiding aspiration of a mass exists
for those patients who have clinical and radiographic
evidence of advanced ovarian cancer and who are med-
ically unfit to undergo surgery. In these women, malig-
nant cytology confirmed in this fashion will establish a
cancer diagnosis, thereby permitting initiation of neoad-
juvant chemotherapy (75, 76).

When is observation appropriate?

Repeat imaging is most appropriate when either the mor-
phology of the mass on an ultrasound finding suggests
benign disease (49), or when morphology is less certain
but there is a compelling reason to avoid surgical inter-
vention. Examples include functional cysts in ovulat-
ing women, suspected endometriomas in asymptomatic
women with normal or elevated, but not increasing, CA
125 levels, simple cysts in any setting, and hydrosalp-
inges. Specific diagnostic criteria for most of these con-
ditions were discussed previously. Thus, repeat imaging
is recommended whenever there is uncertainty of a diag-
nosis and when cancer or a benign neoplasm is in the
differential diagnosis (77). Furthermore, some women
for whom the usual management of a mass would
require surgical intervention are at substantial risk for
perioperative morbidity and mortality. In such instances,
repeat imaging often is safer than immediate operative
intervention, although the frequency of repeat imaging
has not been determined.

Which patients may benefit from referral to a
gynecologic oncologist?

It has been well-established that women with ovarian
cancer whose care is managed by a physician who has
advanced training and expertise in the treatment of
women with gynecologic cancer, such as a gynecologic
oncologist, have improved overall survival rates as com-
pared with those treated without such collaboration.
Improved survival rates reflect both proper staging,
thereby identifying some patients with unexpected
occult metastasis who require adjuvant chemotherapy
and aggressive debulking of advanced disease (78–80). 

The Society of Gynecologic Oncologists (SGO)
performed a multi-center, retrospective validation trial of



SGO–American College of Obstetricians and Gynecol-
ogists (ACOG) guidelines (Box 2) in which referral cri-
teria and final histology of 1,035 women undergoing
surgical exploration for a pelvic mass in six referral cen-
ters were reviewed (81). The prevalence of primary ovar-
ian cancer was 30.7%, and the prevalence of cancers
metastatic to the ovary was 4.8%. When applying the
referral criteria, the positive predictive value was 33.8%
and 59.5% in premenopausal and postmenopausal
women, respectively. The negative predictive value was
92% for premenopausal and 91.1% for postmenopausal
women. A second set of SGO guidelines referenced pre-
menarchal patients and young adults with elevated germ
cell tumor marker levels who may require surgical stag-
ing and adjuvant chemotherapy for malignant germ cell
tumors (82) and supported the referral criteria recom-
mended in the guidelines.

How should adnexal masses be managed in 
pregnancy?

Despite the widespread use of ultrasonography during
pregnancy, creating opportunities for detection of pelvic
masses, there are few studies regarding adnexal masses
in pregnancy. The prevalence of adnexal masses in preg-

nant women is 0.05–3.2% of live births (83–87). The
most commonly reported pathologic diagnoses are
mature teratomas and paraovarian or corpus luteum cysts
(87–89). Malignancy is diagnosed in only 3.6–6.8% of
patients with persistent masses and, in this age group,
most malignancies are either germ cell, stromal, or
epithelial tumors of low malignant potential. 

The best approach to evaluate the pregnant patient
with a mass is similar to that of the premenopausal
patient described earlier. Depending on gestational age,
abdominal ultrasonography may be used in addition to
transvaginal ultrasonography because the ovaries may be
outside of the pelvis later in gestation. Magnetic reso-
nance imaging is the modality of choice if additional
imaging is needed because it poses no fetal radiation
exposure. Levels of CA 125 peak in the first trimester
(range, 7–251 units/mL) and decrease consistently there-
after (90). Accordingly, low-level elevations in pregnancy
typically are not associated with malignancy.

Despite a lack of supporting data, surgical removal
of persistent masses in the second trimester is a com-
mon practice, with the intent to prevent emergent inter-
vention for torsion or rupture. Several investigators have
examined the role of expectant management; they report
that 51–70% of adnexal masses will resolve during
pregnancy (86–91), with predictors of persistence being
mass size greater than 5 cm and “complex” morphology
on transvaginal ultrasound findings. The actual occur-
rence of acute complications is reportedly less than 2%
(85). Therefore, because adnexal masses in pregnancy
appear to have low risk for both malignancy and acute
complications, they may be considered for expectant
management.

When should laparotomy versus laparoscopy
be used in the management of the unilateral
adnexal mass?

Advancements in the preoperative assessment of pelvic
masses permit the distinction of benign from malignant
masses with a relatively high degree of confidence in
most cases. Given such advancements in diagnosis, cou-
pled with advancements in minimally invasive surgical
techniques, laparoscopic management of many women
with benign pelvic masses is appropriate and desirable.
In general, if a mass is suspicious for cancer based on
transvaginal ultrasound findings, CA 125 levels, and
clinical assessment, laparoscopic surgery usually is con-
sidered contraindicated, although laparoscopic staging
and management of ovarian cancer have been reported
(92–94). 

Several retrospective studies addressing the laparo-
scopic management of pelvic masses have confirmed
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Box 2. Society of Gynecologic Oncologists
and American College of Obstetricians and

Gynecologists Referral Guidelines for a 
Newly Diagnosed Pelvic Mass

Premenopausal (younger than 50 years)
• CA 125 levels greater than 200 units/mL
• Ascites
• Evidence of abdominal or distant metastasis

(by results of examination or imaging study)
• Family history of breast or ovarian cancer

(in a first-degree relative)

Postmenopausal (older than 50 years)
• Elevated CA 125 levels
• Ascites
• Nodular or fixed pelvic mass
• Evidence of abdominal or distant metastasis

(by results of examination or imaging study)
• Family history of breast or ovarian cancer

(in a first-degree relative)

Im SS, Gordon AN, Buttin BM, Leath CA 3rd, Gostout BS, Shah C,
et al. Validation of referral guidelines for women with pelvic
masses. Obstet Gynecol 2005;105:35–41.
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When is conservative surgery an option in
ovarian cancer management?

Regardless of menopausal status, when cancers are pres-
ent, including tumors of low malignant potential, the
standard management includes hysterectomy with bilat-
eral salpingo-oophorectomy and staging procedures by a
physician with advanced training and experience with
gynecologic cancer. Exceptions exist for some pre-
menopausal women who wish to preserve their childbear-
ing capabilities. Conservative surgery to preserve future
fertility, including unilateral salpingo-oophorectomy or
even ovarian cystectomy, does not appear to be associated
with compromised prognosis in premenopausal women
when the cancer is a germ cell tumor (107–109), a stage I
stromal tumor, a tumor of low malignant potential (83, 92,
110–113), and even cases of stage IA, grade 1–2 invasive
cancers (114, 115). Such patients should undergo com-
plete surgical staging even when the uterus and opposite
ovary will be preserved. Rates of recurrence are relatively
low, being reported as 0–18.5% in low-malignant-poten-
tial tumors (83, 110, 112, 113) and 9.6–14.7% in patients
with stage IA, grade 1–2 tumors (114, 115). Long-term
survival rates in these series exceeded 90% for all tumors.
Reproductive outcomes generally are favorable; however,
these cases remain small in number. 

The surgeon often may rely on frozen-section eval-
uation for operative decision making. The accuracy of
frozen-section diagnosis varies from 72% to 88.7%
(116). In addition, diagnostic accuracy has been shown
to be lower in masses greater than 10 cm (74%) because
of possible sampling errors with large masses, tumors of
low malignant potential (78%), and ovarian cancers
(75%) (116). 

Summary of
Recommendations and
Conclusions
The following recommendations and conclusions
are based on limited or inconsistent scientific evi-
dence (Level B):

In asymptomatic women with pelvic masses,
whether premenopausal or postmenopausal, trans-
vaginal ultrasonography is the imaging modality of
choice. No alternative imaging modality has demon-
strated sufficient superiority to transvaginal ultra-
sonography to justify its routine use. 

Specificity and positive predictive value of CA 125
level measurements are consistently higher in

low complication rates ranging from 0% to 10%. Higher
complication rates occur when masses are suspicious for
cancer (95–102). In these studies, the mean conversion
rate from laparoscopy to laparotomy was 6.4% (range,
0–25%), and the mean rate of cancer diagnosis was 4.3%
(range, 0–17%). When compared with women undergo-
ing laparotomy, the most consistent endpoints showing
statistical significance are shortened length of hospital
stay, decreased pain, and decreased convalescence time
for women in whom masses are managed laparoscopi-
cally (97–101). 

Three published randomized trials comprising 394
patients compare the findings and outcome of
laparoscopy versus laparotomy in women with clinically
benign pelvic masses (102–104). Conversion to laparo-
tomy was performed only for endoscopic suspicion of
cancer with conversion rates ranging from 0% to 1.5%.
Rates of intraoperative cyst rupture were equal between
the two approaches. In each study, statistically significant
decreases in operative time, perioperative morbidity,
length of hospital stay, and postoperative pain following
laparoscopy versus laparotomy were demonstrated.

When is removal of the uterus and 
contralateral adnexa appropriate?

The extent of surgery typically is a function of diagnosis,
age, and patient wishes for ovarian function or future fer-
tility. In premenopausal women, the operation of choice
is cystectomy, when feasible, including most if not all
mature teratomas and many endometriomas and cystade-
nomas. When ovarian tissue cannot be preserved, a uni-
lateral oophorectomy or salpingo-oophorectomy is
indicated. Patients must be advised about the risk of
bilaterality, which can be as high as 25% for benign
serous tumors, approximately 15% for benign teratomas,
and as low as 2–3% for benign mucinous tumors. Wedge
biopsy of a normal appearing contralateral ovary is not
advised because doing so might adversely affect fertility
(105). Perimenopausal or postmenopausal patients
also may choose to undergo cystectomy or unilateral
salpingo-oophorectomy. However, hysterectomy or
bilateral salpingo-oophorectomy or both are considered
appropriate options following completion of childbear-
ing to reduce the risk of requiring future pelvic surgery
and to exclude the risk of developing uterine, cervical, or
ovarian cancer. It is unclear whether the potential bene-
fits of ovarian preservation outweigh the risks of leaving
them in situ. One decision-analysis model performed in
women at average risk demonstrated excess mortality
risk largely because of coronary heart disease and hip
fracture if oophorectomy is performed before age 59
years (106). 
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postmenopausal women compared with premeno-
pausal women. Any CA 125 elevation in a post-
menopausal woman with a pelvic mass is highly
suspicious for malignancy.

Simple cysts up to 10 cm in diameter on ultrasound
findings are almost universally benign and may
safely be followed without intervention, even in
postmenopausal patients.

Unilateral salpingo-oophorectomy or ovarian cys-
tectomy in patients with germ cell tumors, stage I
stromal tumors, tumors of low malignant potential,
and stage IA, grade 1–2 invasive cancer who under-
go complete surgical staging and who wish to pre-
serve fertility does not appear to be associated with
compromised prognosis.

The following recommendations and conclusions
are based primarily on consensus and expert opin-
ion (Level C):

Women with ovarian cancer whose care is managed
by physicians who have advanced training and
expertise in the treatment of women with ovarian
cancer, such as gynecologic oncologists, have
improved overall survival rates compared with those
treated without such collaboration. 

Most masses in pregnancy appear to have a low
risk for both malignancy and acute complications
and, thus, may be considered for expectant man-
agement.

Proposed Performance
Measure
The percentage of patients evaluated for an asympto-
matic pelvic mass who receive a transvaginal ultrasound
examination

References
1. National Institutes of Health Consensus Development

Conference Statement. Ovarian cancer: screening, treat-
ment, and follow-up. Gynecol Oncol 1994;55:S4–14.
(Level III)

2. Koonings P, Campbell K, Mishell D, Daniel R, Grimes
DA. Relative frequency of primary ovarian neoplasms: a
10-year review. Obstet Gynecol 1989;74(6):921–6.
(Level II-3). 

3. Reis LA, Harkins D, Krapcho M, Mariotto A, Miller BA,
Feuer EJ, et al. editors. SEER cancer statistics review,
1975–2003. Bethesda (MD): National Cancer Institute;

2006. Available at: http://seer.cancer.gov/csr/1975_2003.
Retrieved February 16, 2007. (Level III)

4. American Cancer Society, Cancer facts and figures 2007.
Atlanta (GA): ACS; 2007. Available at: http://www.can-
cer.org/downloads/STT/CAFF2007PWSecured.pdf.
Retrieved February 16, 2007. (Level III)

5. Heintz AP, Odicino F, Maisonneuve P, Beller U, Benedet
JL, Creasman WT, et al. Carcinoma of the ovary. Int J
Gynaecol Obstet 2003;83(suppl 1):135–66. (Level II-3)

6. Jemal A, Siegel R, Ward E, Murray T, Xu J, Smigal C,
et al. Cancer statistics, 2006. CA Cancer J Clin 2006;
56:106–30. (Level II-3)

7. Finch A, Beiner M, Lubinski J, Lynch HT, Moller P,
Rosen B, et al. Salpingo-oophorectomy and the risk of
ovarian, fallopian tube, and peritoneal cancers in women
with a BRCA1 or BRCA2 mutation. Hereditary Ovarian
Cancer Clinical Study Group. JAMA 2006;296:185–92.
(Level II-2)

8. Aarnio M, Sankila R, Pukkala E, Salovaara R, Aaltonen
LA, de la Chapelle A, et al. Cancer risk in mutation car-
riers of DNA-mismatch-repair genes. Int J Cancer
1999;81(2):214–8. (Level II-2)

9. Brinton LA, Lamb EJ, Moghissi KS, Scoccia B, Althuis
MD, Mabie JE, et al. Ovarian cancer risk associated with
varying causes of infertility. Fertil Steril 2004;82:
405–14. (Level II-2)

10. Kumle M, Weiderpass E, Braaten T, Adami HO, Lund E.
Risk for invasive and borderline epithelial ovarian neo-
plasias following use of hormonal contraceptives: the
Norwegian-Swedish Women’s Lifestyle and Health
Cohort Study. Norwegian-Swedish Women’s Lifestyle
and Health Cohort Study. Br J Cancer 2004;90:1386–91.
(Level II-2)

11. Whittemore AS, Balise RR, Pharoah PD, Dicioccio RA,
Oakley-Girvan I, Ramus SJ, et al. Oral contraceptive use
and ovarian cancer risk among carriers of BRCA1 or
BRCA2 mutations. Br J Cancer 2004;91:1911–5.
(Level II-2)

12. Padilla LA, Radosevich DM, Milad MP. Limitations of
the pelvic examination for evaluation of the female pelvic
organs. Int J Gynaecol Obstet 2005;88:84–8. (Level II-3)

13. Timmerman D, Schwarzler P, Collins WP, Claerhout F,
Coenen M, Amant F, et al. Subjective assessment of
adnexal masses with the use of ultrasonography: an
analysis of interobserver variability and experience.
Ultrasound Obstet Gynecol 1999;13:11–6. (Level III)

14. Granberg S, Norstrom A, Wikland M. Tumors in the
lower pelvis as imaged by vaginal sonography. Gynecol
Oncol 1990;37:224–9. (Level III)

15. Sassone AM, Timor-Tritsch IE, Artner A, Westhoff C,
Warren WB. Transvaginal sonographic characterization
of ovarian disease: evaluation of a new scoring system to
predict ovarian malignancy. Obstet Gynecol 1991;78:
70–6. (Level II-3)

16. DePriest PD, Shenson D, Fried A, Hunter JE, Andrews
SJ, Gallion HH, et al. A morphology index based on
sonographic findings in ovarian cancer. Gynecol Oncol
1993;51:7–11. (Level II-2)



17. Ferrazzi E, Zanetta G, Dordoni D, Berlanda N, Mezzo-
pane R, Lissoni AA. Transvaginal ultrasonographic char-
acterization of ovarian masses: comparison of five
scoring systems in a multicenter study [published erratum
appears in Ultrasound Obstet Gynecol 1998;11:v]. Ultra-
sound Obstet Gynecol 1997;10:192–7. (Level II-3)

18. Lerner JP, Timor-Tritsch IE, Federman A, Abramovich G.
Transvaginal ultrasonographic characterization of ovar-
ian masses with an improved, weighted scoring system.
Am J Obstet Gynecol 1994;170:81–5. (Level II-3)

19. Finkler NJ, Benacerraf B, Lavin PT, Wojciechowski C,
Knapp RC. Comparison of serum CA 125, clinical
impression, and ultrasound in the preoperative evaluation
of ovarian masses. Obstet Gynecol 1988;72:659–64.
(Level III)

20. Mol BW, Boll D, De Kanter M, Heintz AP, Sijmons EA,
Oei SG, et al. Distinguishing the benign and malignant
adnexal mass: an external validation of prognostic mod-
els. Gynecol Oncol 2001;80:162–7. (Level II-3)

21. Alcazar JL, Merce LT, Laparte C, Jurado M, Lopez-
Garcia G. A new scoring system to differentiate benign
from malignant adnexal masses. Am J Obstet Gynecol
2003;88:685–92. (Level II-2)

22. Caruso A, Caforio L, Testa AC, Ciampelli M, Panici PB,
Mancuso S. Transvaginal color Doppler ultrasonography
in the presurgical characterization of adnexal masses.
Gynecol Oncol 1996;63:184–91. (Level II-2)

23. Agency for Healthcare Research and Quality. Manage-
ment of adnexal mass. Evidence Based Report/Tech-
nology Assessment No. 130. AHRQ Publication No. 06-
E004. Rockville (MD): AHRQ; 2006. (Level II-2)

24. DePriest PD, Varner E, Powell J, Fried A, Puls L,
Higgins R, et al. The efficacy of a sonographic morphol-
ogy index in identifying ovarian cancer: a multi-institu-
tional investigation. Gynecol Oncol 1994;55(2):174–8.
(Level III)

25. Szpurek D, Moszyniki R, Sajdak S. Clinical value of the
ultrasound Doppler index in determination of ovarian
tumor malignancy. Eur J Gynaecol Oncol 2004;25:
442–4. (Level III)

26. Antonic J, Rakar S. Validity of colour and pulsed Doppler
US and tumour marker CA 125 in differentiation between
benign and malignant ovarian masses. Eur J Gynaecol
Oncol 1996;17:29–35. (Level II-3)

27. Alcazar JL, Errasti T, Zornoza A, Minguez JA, Galan MJ.
Transvaginal color Doppler ultrasonography and CA-125
in suspicious adnexal masses. Int J Gynaecol Obstet
1999;66:255–61. (Level III)

28. Itakura T, Kikkawa F, Kajiyama H, Mitsui T, Kawai M,
Mizutani S. Doppler flow and arterial location in ovarian
tumors. Int J Gynaecol Obstet 2003;83:277–83.
(Level II-2)

29. Marret H, Ecochard R, Giraudeau B, Golfier F, Raudrant
D, Lansac J. Color Doppler energy prediction of malig-
nancy in adnexal masses using logistic regression models.
Ultrasound Obstet Gynecol 2002;20:597–604. (Level II-3)

30. Stein SM, Laifer-Narin S, Johnson MB, Roman LD,
Muderspach LI, Tyszka JM, et al. Differentiation of

210 ACOG Practice Bulletin    Management of Adnexal Masses OBSTETRICS & GYNECOLOGY

benign and malignant adnexal masses: relative value of
gray-scale, color Doppler, and spectral Doppler sonogra-
phy. AJR Am J Roentgenol 1995;164:381–6. (Level II-3)

31. Schneider VL, Schneider A, Reed KL, Hatch KD.
Comparison of Doppler with two-dimensional sonogra-
phy and CA 125 for prediction of malignancy of pelvic
masses. Obstet Gynecol 1993;81:983–8. (Level II-3)

32. Alcazar JL, Lopez-Garcia G. Transvaginal color Doppler
assessment of venous flow in adnexal masses. Ultrasound
Obstet Gynecol 2001;17:434–8. (Level II-3)

33. Marret H, Sauget S, Giraudeau B, Body G, Tranquart F.
Power Doppler vascularity index for predicting malig-
nancy of adnexal masses. Ultrasound Obstet Gynecol
2005;25:508–13. (Level II-3)

34. Alcazar JL, Castillo G. Comparison of 2-dimensional and
3-dimensional power-Doppler imaging in complex
adnexal masses for the prediction of ovarian cancer. Am J
Obstet Gynecol 2005;192:807–12. (Level II-2)

35. Guerriero S, Alcazar JL, Coccia ME, Ajossa S, Scarselli
G, Boi M, et al. Complex pelvic mass as a target of eval-
uation of vessel distribution by color Doppler sonography
for the diagnosis of adnexal malignancies: results of a
multicenter European study. J Ultrasound Med 2002;
21:1105–11. (Level II-2)

36. Kurjak A, Jukic S, Kupesic S, Babic D. A combined
Doppler and morphopathological study of ovarian tumors.
Eur J Obstet Gynecol Reprod Biol 1997;71:147–50.
(Level II-3)

37. Komatsu T, Konishi I, Mandai M, Togashi K, Kawakami
S, Konishi J, et al. Adnexal masses: transvaginal US and
gadolinium-enhanced MR imaging assessment of intratu-
moral structure. Radiology 1996;198:109–15. (Level III)

38. Grab D, Flock F, Stohr I, Nussle K, Rieber A, Fenchel S,
et al. Classification of asymptomatic adnexal masses by
ultrasound, magnetic resonance imaging, and positron
emission tomography. Gynecol Oncol 2000;77:454–9.
(Level II-3)

39. Sohaib SA, Mills TD, Sahdev A, Webb JA, Vantrappen
PO, Jacobs IJ, et al. The role of magnetic resonance imag-
ing and ultrasound in patients with adnexal masses. Clin
Radiol 2005;60:340–8. (Level II-3)

40. Buist MR, Golding RP, Burger CW, Vermorken JB,
Kenemans P, Schutter EM, et al. Comparative evaluation
of diagnostic methods in ovarian carcinoma with empha-
sis on CT and MRI. Gynecol Oncol 1994;52:191–8.
(Level II-3)

41. Yamashita Y, Torashima M, Hatanaka Y, Harada M,
Higashida Y, Takahashi M, et al. Adnexal masses: accu-
racy of characterization with transvaginal US and precon-
trast and postcontrast MR imaging. Radiology 1995;194:
557–65. (Level II-3)

42. Hricak H, Chen M, Coakley FV, Kinkel K, Yu KK, Sica
G, et al. Complex adnexal masses: detection and charac-
terization with MR imaging—multivariate analysis.
Radiology 2000;214:39–46. (Level II-3)

43. Chang SD, Cooperberg PL, Wong AD, Llewellyn PA,
Bilbey JH. Limited-sequence magnetic resonance imag-
ing in the evaluation of the ultrasonographically indeter-



minate pelvic mass. Can Assoc Radiol J 2004;55:87–95.
(Level II-3)

44. Jacobs IJ, Fay TN, Stabile I, Bridges JE, Oram DH,
Grudzinskas JG. The distribution of CA 125 in the repro-
ductive tract of pregnant and non-pregnant women. Br J
Obstet Gynaecol 1988;95:1190–4. (Level III)

45. Maggino T, Gadducci A, D’Addario V, Pecorelli S,
Lissoni A, Stella M, et al. Prospective multicenter study
on CA 125 in postmenopausal pelvic masses. Gynecol
Oncol 1994;54:117–23. (Level II-2)

46. Schutter EM, Kenemans P, Sohn C, Kristen P, Crombach
G, Westermann R, et al. Diagnostic value of pelvic exam-
ination, ultrasound, and serum CA 125 in postmenopausal
women with a pelvic mass. An international multicenter
study. Cancer 1994;74:1398–406. (Level II-3)

47. Sehouli J, Akdogan Z, Heinze T, Konsgen D, Stengel D,
Mustea A, et al. Preoperative determination of CASA
(Cancer Associated Serum Antigen) and CA-125 for the
discrimination between benign and malignant pelvic
tumor mass: a prospective study. Anticancer Res 2003;
23:1115–8. (Level II-2)

48. Manjunath AP, Pratapkumar, Sujatha K, Vani R.
Comparison of three risk of malignancy indices in evalu-
ation of pelvic masses. Gynecol Oncol 2001;81:225–9.
(Level III)

49. Alcazar JL, Castillo G, Jurado M, Garcia GL. Is expec-
tant management of sonographically benign adnexal
cysts an option in selected asymptomatic premenopausal
women? Hum Reprod 2005;20:3231–4. (Level II-2)

50. Castillo G, Alcazar JL, Jurado M. Natural history of
sonographically detected simple unilocular adnexal cysts
in asymptomatic postmenopausal women. Gynecol Oncol
2004;92:965–9. (Level II-2)

51. Modesitt SC, Pavlik EJ, Ueland FR, DePriest PD,
Kryscio RJ, van Nagell JR Jr. Risk of malignancy in
unilocular ovarian cystic tumors less than 10 centimeters
in diameter. Obstet Gynecol 2003;102:594–9. (Level II-1)

52. Brown DL, Doubilet PM, Miller FH, Frates MC, Laing
FC, DiSalvo DN, et al. Benign and malignant ovarian
masses: selection of the most discriminating gray-scale
and Doppler sonographic features. Radiology 1998;208:
103–10. (Level II-3)

53. Ekerhovd E, Wienerroith H, Staudach A, Granberg S.
Preoperative assessment of unilocular adnexal cysts by
transvaginal ultrasonography: a comparison between
ultrasonographic morphologic imaging and histopatho-
logic diagnosis. Am J Obstet Gynecol 2001;184:48–54.
(Level II-2)

54. Guerriero S, Mais V, Ajossa S, Paoletti AM, Angiolucci
M, Labate F, et al. The role of endovaginal ultrasound in
differentiating endometriomas from other ovarian cysts.
Clin Exp Obstet Gynecol 1995;22:20–2. (Level II-2)

55. Kupfer MC, Schwimer SR, Lebovic J. Transvaginal
sonographic appearance of endometriomata: spectrum of
findings. J Ultrasound Med 1992;11:129–33. (Level III)

56. Ekici E, Soysal M, Kara S, Dogan M, Gokmen O. The
efficiency of ultrasonography in the diagnosis of dermoid
cysts. Zentralbl Gynakol 1996;118:136–41. (Level II-2)

57. Guerriero S, Ajossa S, Lai MP, Mais V, Paoletti AM,
Melis GB. Transvaginal ultrasonography associated with
colour Doppler energy in the diagnosis of hydrosalpinx.
Hum Reprod 2000;15:1568–72. (Level II-3)

58. Malkasian GD Jr, Knapp RC, Lavin PT, Zurawski VR Jr,
Podratz KC, Stanhope CR, et al. Preoperative evaluation
of serum CA 125 levels in premenopausal and post-
menopausal patients with pelvic masses: discrimination
of benign from malignant disease. Am J Obstet Gynecol
1988;159:341–6. (Level II-1)

59. Kitawaki J, Ishihara H, Koshiba H, Kiyomizu M,
Teramoto M, Kitaoka Y, et al. Usefulness and limits
of CA-125 in diagnosis of endometriosis without associ-
ated ovarian endometriomas. Hum Reprod 2005;20:
1999–2003. (Level II-2)

60. Skates SJ, Menon U, MacDonald N, Rosenthal AN,
Oram DH, Knapp RC, et al. Calculation of the risk of
ovarian cancer from serial CA-125 values for preclinical
detection in postmenopausal women. J Clin Oncol 2003;
21(suppl):206–10. (Level II-3)

61. Deligeoroglou E, Eleftheriades M, Shiadoes V, Botsis D,
Hasiakos D, Kontoravdis A, et al. Ovarian masses during
adolescence: clinical, ultrasonographic and pathologic
findings, serum tumor markers and endocrinological pro-
file. Gynecol Endocrinol 2004;19:1–8. (Level III)

62. van Winter JT, Simmons PS, Podratz KC. Surgically
treated adnexal masses in infancy, childhood, and adoles-
cence. Am J Obstet Gynecol 1994;170:1780–6; discus-
sion 1786–9. (Level III)

63. Jacobs IJ, Skates S, Davies AP, Woolas RP, Jeyerajah A,
Weidemann P, et al. Risk of diagnosis of ovarian cancer
after raised serum CA 125 concentration: a prospective
cohort study. BMJ 1996;313:1355–8. (Level II-2)

64. Moran O, Menczer J, Ben-Baruch G, Lipitz S, Goor E.
Cytologic examination of ovarian cyst fluid for the dis-
tinction between benign and malignant tumors. Obstet
Gynecol 1993;82:444–6. (Level II-3)

65. Higgins RV, Matkins JF, Marroum MC. Comparison of
fine-needle aspiration cytologic findings of ovarian cysts
with ovarian histologic findings. Am J Obstet Gynecol
1999;180:550–3. (Level II-3)

66. Martinez-Onsurbe P, Ruiz Villaespesa A, Sanz Anquela
JM, Valenzuela Ruiz PL. Aspiration cytology of 147
adnexal cysts with histologic correlation. Acta Cytol 2001;
45:941–7. (Level III)

67. Gaetje R, Popp LW. Is differentiation of benign and
malignant cystic adnexal masses possible by evaluation
of cysts fluids with respect to color, cytology, steroid hor-
mones, and tumor markers? Acta Obstet Gynecol Scand
1994;73:502–7. (Level III)

68. Ganjei P, Dickinson B, Harrison T, Nassiri M, Lu Y.
Aspiration cytology of neoplastic and non-neoplastic
ovarian cysts: is it accurate? Int J Gynecol Pathol 1996;
15:94–101. (Level II-3)

69. Vercellini P, Oldani S, Felicetta I, Bramante T, Rognoni
MT, Crosignani PG. The value of cyst puncture in the dif-
ferential diagnosis of benign ovarian tumours. Hum
Reprod 1995;10:1465–9. (Level II-3)

VOL. 110, NO. 1, JULY 2007 ACOG Practice Bulletin    Management of Adnexal Masses 211



212 ACOG Practice Bulletin    Management of Adnexal Masses OBSTETRICS & GYNECOLOGY

70. Bonilla-Musoles F, Ballester MJ, Simon C, Serra V, Raga
F. Is avoidance of surgery possible in patients with peri-
menopausal ovarian tumors using transvaginal ultrasound
and duplex color Doppler sonography? J Ultrasound Med
1993;12:33–9. (Level II-3)

71. Perrin RG, Bernstein M. Iatrogenic seeding of anaplastic
astrocytoma following stereotactic biopsy. J Neurooncol
1998 Feb;36:243–6. (Level III)

72. Kim JE, Kim CY, Kim DG, Jung HW. Implantation
metastasis along the stereotactic biopsy tract in anaplas-
tic astrocytoma: a case report. J Neurooncol 2003;61:
215–8. (Level III) 

73. Mizuno M, Kikkawa F, Shibata K, Kajiyama H, Suzuki T,
Ino K, et al. Long-term prognosis of stage I ovarian car-
cinoma. Prognostic importance of intraoperative rupture.
Oncology 2003;65:29–36. (Level III)

74. Sainz de la Cuesta R, Goff BA, Fuller AF Jr, Nikrui N,
Eichhorn JH, Rice LW. Prognostic importance of intraop-
erative rupture of malignant ovarian epithelial neoplasms.
Obstet Gynecol 1994;84:1–7. (Level III)

75. Vergote I, De Wever I, Tjalma W, Van Gramberen M,
Decloedt J, van Dam P. Neoadjuvant chemotherapy or
primary debulking surgery in advanced ovarian carci-
noma: a retrospective analysis of 285 patients. Gynecol
Oncol 1998;71:431–6. (Level III)

76. Chan YM, Ng TY, Ngan HY, Wong LC. Quality of life in
women treated with neoadjuvant chemotherapy for
advanced ovarian cancer: a prospective longitudinal
study. Gynecol Oncol 2003;88:9–16. (Level II-2)

77. Kinkel K, Lu Y, Mehdizade A, Pelte MF, Hricak H.
Indeterminate ovarian mass at US: incremental value of
second imaging test for characterization—meta-analysis
and Bayesian analysis. Radiology 2005;236:85–94.
(Level II-3)

78. Wolfe CD, Tilling K, Raju KS. Management and survival
of ovarian cancer patients in south east England. Eur J
Cancer. 1997;33:1835–40. (Level II-2)

79. Junor EJ, Hole DJ, McNulty L, Mason M, Young J.
Specialist gynaecologists and survival outcome in ovar-
ian cancer: a Scottish national study of 1866 patients. Br
J Obstet Gynaecol 1999;106:1130–6. (Level III)

80. McGowan L, Lesher LP, Norris HJ, Barnett M.
Misstaging of ovarian cancer. Obstet Gynecol 1985;65:
568–72. (Level III)

81. Im SS, Gordon AN, Buttin BM, Leath CA 3rd, Gostout
BS, Shah C et al. Validation of referral guidelines for
women with pelvic masses. Obstet Gynecol 2005;105:
35–41. (Level III)

82. Guidelines for referral to a gynecologic oncologist:
rationale and benefits. The Society of Gynecologic
Oncologists. Gynecol Oncol 2000;78:S1–13. (Level III)

83. Zanetta G, Rota S, Chiari S, Bonazzi C, Bratina G,
Mangioni C. Behavior of borderline tumors with particu-
lar interest to persistence, recurrence, and progression to
invasive carcinoma: a prospective study. J Clin Oncol
2001;19:2658–64. (Level II-2)

84. Schmeler KM, Mayo-Smith WW, Peipert JF, Weitzen S,
Manuel MD, Gordinier ME. Adnexal masses in preg-
nancy: surgery compared with observation. Obstet
Gynecol 2005;105:1098–103. (Level III)

85. Whitecar MP, Turner S, Higby MK. Adnexal masses in
pregnancy: a review of 130 cases undergoing surgical
management. Am J Obstet Gynecol 1999;181:19–24.
(Level III)

86. Bernhard LM, Klebba PK, Gray DL, Mutch DG.
Predictors of persistence of adnexal masses in pregnancy.
Obstet Gynecol 1999;93:585–9. (Level II-3) 

87. Platek DN, Henderson CE, Goldberg GL. The manage-
ment of a persistent adnexal mass in pregnancy. Am J
Obstet Gynecol 1995;173:1236–40. (Level III)

88. Bromley B, Benacerraf B. Adnexal masses during preg-
nancy: accuracy of sonographic diagnosis and outcome.
J Ultrasound Med 1997;16:447–52; quiz 453–4. (Level II-3)

89. Sunoo CS, Terada KY, Kamemoto LE, Hale RW. Adnexal
masses in pregnancy: occurrence by ethnic group. Obstet
Gynecol 1990;75:38–40. (Level III)

90. Spitzer M, Kaushal N, Benjamin F. Maternal CA-125
levels in pregnancy and the puerperium. J Reprod Med
1998;43:387–92. (Level II-3)

91. Zanetta G, Mariani E, Lissoni A, Ceruti P, Trio D,
Strobelt N, et al. A prospective study of the role of ultra-
sound in the management of adnexal masses in preg-
nancy. BJOG 2003;110:578–83. (Level II-2)

92. Fauvet R, Boccara J, Dufournet C, Poncelet C, Darai E.
Laparoscopic management of borderline ovarian tumors:
results of a French multicenter study. Ann Oncol 2005;
16:403–10. (Level III)

93. Lecuru F, Desfeux P, Camatte S, Bissery A, Blanc B,
Querleu D. Impact of initial surgical access on staging
and survival of patients with stage I ovarian cancer. Int J
Gynecol Cancer 2006;16:87–94. (Level III)

94. Chi DS, Abu-Rustum NR, Sonoda Y, Ivy J, Rhee E,
Moore K, et al. The safety and efficacy of laparoscopic
surgical staging of apparent stage I ovarian and fallopian
tube cancers. Am J Obstet Gynecol 2005;192:1614–9.
(Level II-2)

95. Canis M, Mage G, Pouly JL, Wattiez A, Glowaczower E,
Raiga J, et al. Laparoscopic management of suspicious
adnexal masses [abstract]. J Am Assoc Gynecol Laparosc
1994;1:S6. (Level II-3)

96. Havrilesky LJ, Peterson BL, Dryden DK, Soper JT,
Clarke-Pearson DL, Berchuck A. Predictors of clinical
outcomes in the laparoscopic management of adnexal
masses. Obstet Gynecol 2003;102:243–51. (Level III)

97. Mendilcioglu I, Zorlu CG, Trak B, Ciftci C, Akinci Z.
Laparoscopic management of adnexal masses. Safety and
effectiveness. J Reprod Med 2002;47:36–40. (Level II-3)

98. Serur E, Emeney PL, Byrne DW. Laparoscopic manage-
ment of adnexal masses. JSLS 2001;5:143–51. (Level III)

99. Childers JM, Nasseri A, Surwit EA. Laparoscopic man-
agement of suspicious adnexal masses. Am J Obstet
Gynecol 1996;175:1451–7; discussion 1457–9. (Level III)



VOL. 110, NO. 1, JULY 2007 ACOG Practice Bulletin    Management of Adnexal Masses 213

100. Hidlebaugh DA, Vulgaropulos S, Orr RK. Treating
adnexal masses. Operative laparoscopy vs. laparotomy.
J Reprod Med 1997;42:551–8. (Level III)

101. Parker WH, Levine RL, Howard FM, Sansone B, Berek
JS. A multicenter study of laparoscopic management of
selected cystic adnexal masses in postmenopausal
women. J Am Coll Surg 1994;179:733–7. (Level II-3)

102. Yuen PM, Yu KM, Yip SK, Lau WC, Rogers MS, Chang
A. A randomized prospective study of laparoscopy and
laparotomy in the management of benign ovarian masses.
Am J Obstet Gynecol 1997;177:109–14. (Level I)

103. Fanfani F, Fagotti A, Ercoli A, Bifulco G, Longo R,
Mancuso S, et al. A prospective randomized study of
laparoscopy and minilaparotomy in the management of
benign adnexal masses. Hum Reprod 2004;19:2367–71.
(Level I)

104. Deckardt R, Saks M, Graeff H. Comparison of mini-
mally invasive surgery and laparotomy in the treatment of
adnexal masses. J Am Assoc Gynecol Laparosc 1994;1:
333–8. (Level I)

105. Comerci JT Jr, Licciardi F, Bergh PA, Gregori C, Breen
JL. Mature cystic teratoma: a clinicopathologic evalua-
tion of 517 cases and review of the literature. Obstet
Gynecol 1994;84:22–8. (Level III)

106. Parker WH, Broder MS, Liu Z, Shoupe D, Farquhar C,
Berek JS. Ovarian conservation at the time of hysterec-
tomy for benign disease. Obstet Gynecol 2005;106:
219–26. (Level II-2)

107. Low JJ, Perrin LC, Crandon AJ, Hacker NF. Conservative
surgery to preserve ovarian function in patients with
malignant ovarian germ cell tumors. A review of 74
cases. Cancer 2000;89:391–8. (Level III)

108. Perrin LC, Low J, Nicklin JL, Ward BG, Crandon AJ.
Fertility and ovarian function after conservative surgery
for germ cell tumours of the ovary. Aust N Z J Obstet
Gynaecol 1999;39:243–5. (Level III)

109. Kanazawa K, Suzuki T, Sakumoto K. Treatment of malig-
nant ovarian germ cell tumors with preservation of fertil-
ity: reproductive performance after persistent remission.
Am J Clin Oncol 2000;23:244–8. (Level III)

110. Rao GG, Skinner EN, Gehrig PA, Duska LR, Miller DS,
Schorge JO. Fertility-sparing surgery for ovarian low
malignant potential tumors. Gynecol Oncol 2005;98:
263–6. (Level III)

111. Donnez J, Munschke A, Berliere M, Pirard C, Jadoul P,
Smets M, et al. Safety of conservative management and
fertility outcome in women with borderline tumors of the
ovary. Fertil Steril 2003;79:1216–21. (Level III)

112. Chan JK, Lin YG, Loizzi V, Ghobriel M, DiSaia PJ,
Berman ML. Borderline ovarian tumors in reproductive-
age women. Fertility-sparing surgery and outcome.
J Reprod Med 2003;48:756–60. (Level III)

113. Boran N, Cil AP, Tulunay G, Ozturkoglu E, Koc S,
Bulbul D, et al. Fertility and recurrence results of conser-
vative surgery for borderline ovarian tumors. Gynecol
Oncol 2005;97:845–51. (Level III)

114. Schilder JM, Thompson AM, DePriest PD, Ueland FR,
Cibull ML, Kryscio RJ, et al. Outcome of reproductive
age women with stage IA or IC invasive epithelial ovar-
ian cancer treated with fertility-sparing therapy. Gynecol
Oncol 2002;87:1–7. (Level III)

115. Morice P, Leblanc E, Rey A, Baron M, Querleu D,
Blanchot J, et al. Conservative treatment in epithelial
ovarian cancer: results of a multicentre study of the
GCCLCC (Groupe des Chirurgiens de Centre de Lutte
Contre le Cancer) and SFOG (Societe Francaise
d’Oncologie Gynecologique). GCCLCC and SFOG.
Hum Reprod 2005;20:1379–85. (Level III)

116. Canis M, Mashiach R, Wattiez A, Botchorishvili R,
Rabischong B, Jardon K, et al. Frozen section in laparo-
scopic management of macroscopically suspicious ovarian
masses. J Am Assoc Gynecol Laparosc 2004;11:365–9.
(Level II-3)



214 ACOG Practice Bulletin    Management of Adnexal Masses OBSTETRICS & GYNECOLOGY

The MEDLINE database, the Cochrane Library, and
ACOG’s own internal resources and documents were used
to conduct a literature search to locate relevant articles pub-
lished between January 1985 and January 2007. The search
was restricted to articles published in the English language.
Priority was given to articles reporting results of original
research, although review articles and commentaries also
were consulted. Abstracts of research presented at sympo-
sia and scientific conferences were not considered adequate
for inclusion in this document. Guidelines published by
organizations or institutions such as the National Institutes
of Health and the American College of Obstetricians and
Gynecologists were reviewed, and additional studies were
located by reviewing bibliographies of identified articles.
When reliable research was not available, expert opinions
from obstetrician–gynecologists were used.

Studies were reviewed and evaluated for quality according
to the method outlined by the U.S. Preventive Services Task
Force:

I Evidence obtained from at least one properly
designed randomized controlled trial.

II-1 Evidence obtained from well-designed controlled
trials without randomization.

II-2 Evidence obtained from well-designed cohort or
case–control analytic studies, preferably from more
than one center or research group.

II-3 Evidence obtained from multiple time series with or
without the intervention. Dramatic results in uncon-
trolled experiments also could be regarded as this
type of evidence.

III Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.

Based on the highest level of evidence found in the data,
recommendations are provided and graded according to the
following categories:

Level A—Recommendations are based on good and consis-
tent scientific evidence.

Level B—Recommendations are based on limited or incon-
sistent scientific evidence.

Level C—Recommendations are based primarily on con-
sensus and expert opinion.
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