
UC Irvine
UC Irvine Previously Published Works

Title
Evaluation and management of adnexal masses

Permalink
https://escholarship.org/uc/item/971803jg

Journal
Obstetrics and Gynecology, 128(5)

ISSN
0029-7844

Authors
Eskander, R
Berman, M
Keder, L

Publication Date
2016-11-01

DOI
10.1097/AOG.0000000000001768

Copyright Information
This work is made available under the terms of a Creative Commons Attribution 
License, available at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/971803jg
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


e210   VOL. 128, NO. 5, NOVEMBER 2016 OBSTETRICS & GYNECOLOGY

Committee on Practice Bulletins—Gynecology. This Practice Bulletin was developed by the American College of Obstetricians and Gynecologists’ 
Committee on Practice Bulletins—Gynecology in collaboration with Ramez Eskander, MD; Michael Berman, MD; and Lisa Keder, MD, MPH. 

The information is designed to aid practitioners in making decisions about appropriate obstetric and gynecologic care. These guidelines should not be 
construed as dictating an exclusive course of treatment or procedure. Variations in practice may be warranted based on the needs of the individual patient, 
resources, and limitations unique to the institution or type of practice.

Background
Differential Diagnosis
A pelvic mass can have gynecologic or nongynecologic 
origins (Box 1). Consideration of the location of a pelvic 
mass in conjunction with patient age and reproductive 
status can help narrow the differential diagnosis. Adnexal 
masses of gynecologic origin may be benign or malig-
nant ovarian lesions; tubal or paratubal processes such as 
hydrosalpinges or ectopic pregnancy; and uterine abnor-
malities such as leiomyomas or müllerian abnormalities. 
Nongynecologic causes of pelvic masses are less common 
and may be related to a variety of other organ systems, 
including gastrointestinal and urologic sources. Cases of 
metastatic cancer, especially those from the breast, colon, 
or stomach, may first present as adnexal masses.

Risk Factors for Malignancy
Age is the most important independent risk factor for ovarian 
cancer in the general population, with the incidence increasing  

sharply after the onset of menopause (1). According to data 
reported by the Surveillance, Epidemiology, and End Results 
program, from 2009 to 2013, the median age at ovarian 
cancer diagnosis was 63 years, and 69.4% of patients were  
55 years or older (1). Most adnexal masses in postmenopaus-
al women are benign neoplasms, such as cystadenomas, but 
the risk of malignancy is much greater than in premenopausal 
women (2). 

The most important personal risk factor for ovarian 
cancer is a strong family history of breast or ovarian can-
cer (3). It is important to distinguish a family history of 
ovarian cancer from a familial ovarian cancer syndrome. 
For a 35-year-old woman with one affected family mem-
ber, the lifetime probability of ovarian cancer increases 
from a general population risk of 1.6% to a risk of 5% 
(4). However, for a woman with a BRCA1 mutation, the 
lifetime risk of ovarian cancer, fallopian tube cancer, 
or peritoneal cancer is approximately 41–46% by age  
70 years (5–8). For a woman with a BRCA2 mutation, 
the lifetime risk of ovarian cancer, fallopian tube cancer, 
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or peritoneal cancer is 10–27% by age 70 years (5–8). 
The risk of ovarian cancer through age 70 years for 
women with Lynch syndrome is estimated to be 5–10% 
(7–9). Additional factors that increase ovarian cancer 
risk include nulliparity, early menarche, late menopause, 
white race, primary infertility, and endometriosis (10–12). 

General Evaluation
Individual patient characteristics, physical examination 
findings, imaging results, and serum marker levels help 
separate masses into the categories of probably benign, 

uncertain, and likely malignant, which can then guide 
appropriate management. 

Medical and Family History
A personal medical history with a detailed gynecologic 
history and review of symptoms are critical compo-
nents of patient evaluation. In addition, a family history 
and a review of other risk factors will help assess the 
likelihood of malignancy. See Committee Opinion No. 
478, Family History as a Risk Assessment Tool, and 
the National Comprehensive Cancer Center’s guide-
lines, Genetic/Familial High-Risk Assessment: Breast 
and Ovarian, for details on how to take a relevant and 
detailed family history (13, 14).

Patients with adnexal masses may present with 
symptoms that can refine the differential diagnosis. 
For example, a woman of reproductive age with acute 
onset abdominal or pelvic pain may have a hemorrhagic 
or bleeding ovarian cyst. The potential for pregnancy 
should be evaluated in all women of reproductive age 
because ectopic pregnancy is in the differential diagnosis 
of an adnexal mass in early pregnancy. Symptoms of uni-
lateral, intermittent, and then acutely worsening pelvic 
pain may indicate an ovarian torsion. A more indolent, 
progressive pelvic pain associated with fevers, chills, 
vomiting, and vaginal discharge may indicate an infec-
tious etiology such as a tubo-ovarian abscess. Women 
who report acute or chronic dysmenorrhea or pain with 
intercourse may have an endometrioma. Persistent bloat-
ing, generalized abdominal pain, and early satiety may 
be signs of malignancy (15). Abnormal uterine bleeding 
or postmenopausal bleeding may be caused by estrogen 
produced by sex cord-stromal tumors (16).

Physical Examination
The physical examination should start with evalua-
tion of vital signs and general physical appearance. 
Whether the woman has a symptomatic adnexal mass 
or one that is incidentally discovered on imaging, a 
comprehensive physical examination should include 
palpation of cervical, supraclavicular, axillary and 
groin lymph nodes; pulmonary auscultation; abdomi-
nal palpation and auscultation; and pelvic examination 
(including visual inspection of the perineum, cervix, 
and vagina; and bimanual palpation, with rectovaginal 
examination as indicated). Although pelvic examina-
tion (even with the patient under general anesthesia) 
has shown limited ability to identify an adnexal mass, 
especially with patient body mass index greater than 
30 (17), examination findings that are concerning for 
adnexal malignancy include a mass that is irregular, 
firm, fixed, nodular, bilateral, or associated with ascites. 

Box 1. Differential Diagnosis  
of an Adnexal Mass ^

Gynecologic 
• Benign

− Functional cyst
− Endometrioma
− Tubo-ovarian abscess
− Mature teratomas (dermoids)
− Serous cystadenoma
− Mucinous cystadenoma
− Hydrosalpinx
− Paratubal cysts
− Leiomyomas
− Müllerian anomalies

•  Malignant
− Epithelial carcinoma
− Germ cell tumor
− Metastatic cancer
− Sex-cord or stromal tumor

Nongynecologic
•  Benign

− Diverticular abscess
− Appendiceal abscess or mucocele
− Nerve sheath tumors
− Ureteral diverticulum
− Pelvic kidney
− Bladder diverticulum

•  Malignant
− Gastrointestinal cancers
− Retroperitoneal sarcomas
− Metastatic cancer 
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Benign conditions that can produce these findings 
include endometriosis, chronic pelvic infections, hemor-
rhagic corpus luteum, tubo-ovarian abscess, and uterine 
leiomyomas (18).

Imaging
Transvaginal ultrasonography is the most commonly 
used imaging technique for the evaluation of adnexal 
masses. The ultrasound examination should assess the 
size and composition of the mass (cystic, solid, or 
mixed); laterality; and the presence or absence of sep-
tations, mural nodules, papillary excrescences, or free 
fluid in the pelvis. Spectral, color Doppler ultrasonogra-
phy is useful to evaluate the vascular characteristics of 
pelvic lesions (19). Abdominal ultrasonography is a use-
ful addition when pelvic structures are distorted by pre-
vious surgery, when masses extend beyond the pelvis, 
or if transvaginal ultrasonography cannot be performed. 

Computed tomography (CT), magnetic resonance 
imaging (MRI), and positron emission tomography 
(PET) are not recommended in the initial evaluation of 
adnexal masses. Based on limited data, MRI may have 
superior ability compared with transvaginal ultraso-
nography in correctly classifying malignant masses at 
the expense of a lower overall detection rate (20, 21). 
However, MRI often is helpful in differentiating the 
origin of pelvic masses that are not clearly of ovarian 
origin, especially leiomyomas (22, 23).

Currently, the best use of CT imaging is not to 
detect and characterize pelvic masses, but to evaluate the 
abdomen for metastasis when cancer is suspected based 
on ultrasound images, examination results, or serum 
markers. A CT scan can detect ascites, omental metasta-
ses, peritoneal implants, pelvic or periaortic lymph node 
enlargement, hepatic metastases, obstructive uropathy, 
and possibly an alternate primary cancer site, including 
pancreas or colon (24).

Laboratory Testing
Laboratory testing may clarify the suspected etiology 
of a pelvic mass. Pregnancy testing should be obtained 
in reproductive-aged women, if indicated. If an infec-
tious etiology is suspected, a complete blood count and 
testing for gonorrhea and chlamydial infection should 
be performed. Other laboratory tests that may have 
value depending on the history and examination findings 
include urinalysis, fecal blood testing or other assessment 
of intestinal involvement, and serum marker testing. 

Serum Marker Testing
Serum markers are used in conjunction with imaging to 
assess the likelihood of malignancy. The most extensively 
studied serum marker is cancer antigen 125 (CA 125), 

which is a protein associated with epithelial ovarian 
malignancies, but also frequently expressed at lower lev-
els by nonmalignant tissue. Elevation of CA 125 levels 
may occur in endometriosis, pregnancy, pelvic inflam-
matory disease, and in nongynecologic cancer. In evalu-
ating adnexal masses, CA 125 measurement is most 
useful in postmenopausal women and in identifying 
nonmucinous epithelial cancer (Table 1) (25). The CA 
125 level is elevated in 80% of patients with epithe-
lial ovarian cancer but in only 50% of patients with  
stage I disease (25). More recently, human epididymis 
protein 4 has been identified as a potentially useful bio-
marker in distinguishing benign from malignant masses 
(26, 27). If a less common ovarian histopathology is 
suspected based on risk factors, symptoms, or ultrasound 
findings, measurement of levels of ß-hCG, L-lactate 
dehydrogenase, alpha-fetoprotein, or inhibin may assist 
in the evaluation (Table 2). 

Panels of biomarkers have been investigated to 
determine their ability to distinguish between benign 
and malignant adnexal masses when used in conjunction 

Table 1. Serum Biomarker and Multimodal Test Results  
Considered Abnormal in Women With Adnexal Masses* ^

Test                     Premenopausal              Postmenopausal

CA 125                         ––†                       > 35 U/mL

MIA                              ≥ 5.0                          ≥ 4.4

ROMA                           ≥ 1.31                        ≥ 2.77

RMI                              > 200                         > 200

Abbreviations: CA, cancer antigen; MIA, multivariate index assay; ROMA, Risk of 
Ovarian Malignancy Algorithm; RMI, risk of malignancy index.
*Serum biomarker and multimodal testing may be helpful to identify a woman 
with an adnexal mass who would benefit from referral to or consultation with 
a gynecologic oncologist. Current evidence is insufficient to recommend any 
specific test. 
†Specificity and positive predictive value of CA 125 levels are consistently 
higher in postmenopausal women compared with premenopausal women. Prior 
American College of Obstetricians and Gynecologists’ guidance used a CA 125 
threshold of greater than 200 U/mL for referral of a premenopausal woman with 
an adnexal mass to a gynecologic oncologist. This threshold was based on expert 
opinion; no evidence-based threshold is currently available; thus, gynecologic 
care providers should integrate the CA 125 level with other clinical factors in 
judging the need for consultation.
Data from Jacobs I, Bast RC Jr. The CA 125 tumour-associated antigen: a review 
of the literature. Hum Reprod 1989 Jan;4:1–12; Skates SJ, Mai P, Horick NK, 
Piedmonte M, Drescher CW, Isaacs C, et al. Large prospective study of ovarian 
cancer screening in high-risk women: CA 125 cut-point defined by menopausal 
status. Cancer Prev Res (Phila) 2011;4:1401–8; Bristow RE, Hodeib M, Smith A, 
Chan DW, Zhang Z, Fung ET, et al. Impact of a multivariate index assay on refer-
ral patterns for surgical management of an adnexal mass. Am J Obstet Gynecol 
2013; 209:581.e1-8; Jacobs I, Oram D, Fairbanks J, Turner J, Frost C, Grudzinskas 
JG. A risk of malignancy index incorporating CA 125, ultrasound and menopausal 
status for the accurate preoperative diagnosis of ovarian cancer. Br J Obstet 
Gynaecol 1990;97:922–9; and Moore RG, McMeekin DS, Brown AK, DiSilvestro 
P, Miller MC, Allard WJ, et al. A novel multiple marker bioassay utilizing HE4 
and CA 125 for the prediction of ovarian cancer in patients with a pelvic mass. 
Gynecol Oncol 2009;112:40–6.
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with clinical and radiologic evaluation. The U.S. Food 
and Drug Administration has approved two different 
serum tumor marker panel tests to further assess the risk 
of ovarian cancer in adult women with pelvic masses:  
1) the multivariate index assay, a qualitative serum tumor 
marker panel and 2) the Risk of Ovarian Malignancy 
Algorithm (28, 29). These panels are approved for use 
in women older than 18 years with an already identified 
adnexal mass that requires surgery. The multivariate 
index assay incorporates five serum biomarkers that 
are associated with ovarian cancer (CA 125 II, transfer-
rin, transthyretin [prealbumin], apolipoprotein A-1, and  
β 2-microglobulin) into a malignancy risk score of 0–10 
using a proprietary algorithm (30). The Risk of Ovarian 
Malignancy Algorithm includes CA 125, human epi-
didymis protein 4, and menopausal status (31). Variable 
cut-off values specific to menopausal status have been 
established for the multivariate index assay and the Risk 
of Ovarian Malignancy Algorithm (Table 1). 

Multimodal Tests
Diagnostic algorithms have been developed that incorpo-
rate serum markers, clinical information, and ultrasound 
findings. The United Kingdom’s National Institute 
for Health and Clinical Excellence Guidelines for the 
recognition and initial management of ovarian cancer 
recommend the calculation of the risk of malignancy 
index version I as part of the evaluation (32). The risk 
of malignancy index is calculated using the product of 
the serum CA 125 level (U/mL), the ultrasound scan 
result (expressed as a score of 0, 1, or 3 depending on 
findings), and the menopausal status (1 if premenopausal 
and 3 if postmenopausal) (33). A systematic review 
found a risk of malignancy index score of 200 (Table 
1) to have a pooled estimated sensitivity of 78% (95% 
confidence interval [CI], 71–85%) and a specificity of 
87% (95% CI, 83–91%) (34). 

Clinical Considerations 
and Recommendations

 What is the role of ultrasonography in  
the initial evaluation of a patient with a  
suspected or an incidentally identified  
adnexal mass? 

Transvaginal ultrasonography is the recommended imag-
ing modality for a suspected or an incidentally identified 
pelvic mass. No alternative imaging modality has demon-
strated sufficient superiority to transvaginal ultrasonogra-
phy to justify its routine use. 

High frequency, gray-scale transvaginal ultrasonog-
raphy can produce high-resolution images of an adnexal 
mass that approximate its gross anatomic appearance. 
Although image quality is operator dependent, interob-
server agreement among experienced ultrasonographers 
is high (35–37). The advantages of transvaginal ultra-
sonography, including its widespread availability, good 
patient tolerability, and cost-effectiveness, make it the 
most widely used imaging modality to evaluate adnexal 
masses (38, 39). The main limitation of transvaginal 
ultrasonography alone as a diagnostic tool to distinguish 
benign from malignant masses relates to its lack of 
specificity and low positive predictive value for cancer, 
especially in premenopausal women (38–40). Color 
Doppler ultrasonography permits measurement of blood 
flow in and around a mass and can increase the speci-
ficity of gray-scale two-dimensional ultrasonography 
(41, 42). However, the ranges of values of resistive index, 
pulsatility index, and maximum systolic velocity between 
benign and malignant masses overlap considerably (43). 
In an attempt to overcome the overlap, three-dimensional 
ultrasound examination of vascular architecture has been 
used and proved discriminatory in distinguishing benign 
masses from cancer in some reports (44, 45).

 What ultrasound findings suggest  
malignancy?

Ultrasound findings that should raise the clinician’s 
level of concern regarding malignancy include cyst 
size greater than 10 cm, papillary or solid components, 
irregularity, presence of ascites, and high color Doppler 
flow. There has been significant research on the use of 
ultrasound scoring systems alone or in combination with 
serum markers or historical information for predicting 
malignancy. Although promising, these systems have 
been validated only in research settings with specific 
ultrasound training and their suitability for routine clini-
cal use has not been fully clarified. 

Table 2. Serum Biomarkers in Ovarian Germ Cell Tumors ^

β-hCG    AFP    LDH    CA 125

Dysgerminoma                   +             -           +              -

Endodermal sinus               -              +          -               - 
tumo

Choriocarcinoma                +             -           -               -

Immature teratoma             -             +           +              +

Embryonal carcinoma          +             +           -              -

Abbreviations: AFP, alpha fetoprotein; CA, cancer antigen; LDH, lactate  
dehydrogenase.
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The International Ovarian Tumor Analysis (IOTA) 
group has incorporated ultrasound features into its 
Logistic Regression model 2 and its Simple Rules, which 
were designed to help ultrasonographers predict the risk 
of malignancy of an adnexal mass before surgery (46, 
47). The IOTA Logistic Regression model 2 includes six 
variables (patient age and five ultrasound findings sug-
gestive of malignancy) that are entered into a formula that 
calculates the probability of malignancy (46). The IOTA 
Simple Rules include a total of 10 ultrasound findings 
characteristic of malignant adnexal masses and benign 
adnexal masses, with accompanying guidance on how to 
apply these rules (47).

Several other transvaginal ultrasound scoring sys-
tems have been developed that quantify cancer risk 
based on morphology (48). Whereas scoring criteria 
vary among the various models, most assign low risk 
scores to sonolucent cysts with smooth walls, thin or 
absent septations, and absence of solid components. 

In general, the various morphologic ultrasound scor-
ing systems are able to distinguish benign from malig-
nant masses in most instances (48). However, a 2014 
systematic review and meta-analysis that compared 
various malignancy prediction models (including ultra-
sound morphologic scoring systems, the IOTA Logistic 
Regression model 2, the IOTA Simple Rules, biomarker 
panels, and various versions of the risk of malignancy 
index multimodal test) found that the best performing 
models were the IOTA Logistic Regression model 2 
with a risk cut-off of 10% and the IOTA Simple Rules 
model (49). The IOTA Logistic Regression model 2 and 
the IOTA Simple Rules model demonstrated high sensi-
tivity (0.92 [95% CI, 0.88–0.95] for Logistic Regression 
model 2; 0.93 [95% CI, 0.89–0.95] for Simple Rules) 
and specificity (0.83 [95% CI, 0.77–0.88] for Logistic 
Regression model 2; 0.81 [95% CI, 0.76–0.85] for 
Simple Rules) based on pooled data (49). 

 What ultrasound findings suggest benign  
disease?

Ultrasound characteristics of benign masses include sim-
ple appearance: thin, smooth walls; and the absence of 
solid components, septations, or internal blood flow on 
color Doppler ultrasound imaging. These simple cysts 
are highly likely to be benign in any age group (50–54). 
A definitive size cutoff to delineate the need for surgi-
cal intervention has not been established (52). Cysts of  
10 cm or larger often are considered to be an indica-
tion for surgery (55); however, simple cysts (even those 
greater than 10 cm) often will spontaneously regress 
when examined with serial ultrasonography (56).

Simple cysts are almost always universally benign, 
regardless of menopausal status or cyst size, with malig-
nancy rates in most series of 0–1% (41, 51–53, 57, 
58). In the largest prospective study published to date,  
2,763 postmenopausal women with unilocular cysts 
no larger than 10 cm were evaluated using serial 
transvaginal ultrasonography at 6-month intervals (53). 
Spontaneous resolution occurred in more than two thirds 
of patients, and no cases of cancer were detected after a 
mean follow-up of 6.3 years. A more recent series exam-
ined the risk of malignancy in 1,148 masses classified 
as unilocular cysts on ultrasonography (59). Of these 
cases, 11 (0.96% [95% CI, 0.48–1.71]) were malignant; 
however, in seven of the 11 malignancies, the ultrasound 
assessment (59) did not detect papillary projections or 
other solid components that subsequently were found 
macroscopically at surgery. 

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 contain-
ing low-level echoes within the ovary (60). These 
characteristics allow differentiation from other types of 
ovarian cysts with sensitivity of 83% and a specificity 
of 89% and a positive and negative predictive value 
of 77% and 92%, respectively (61). Mature teratomas, 
which contain a hypoechoic attenuating component with 
multiple small homogeneous interfaces, were deter-
mined with 98% accuracy in a series of 155 suspected 
dermoid cysts (62). Overall, ultrasound assessment has 
shown a reported sensitivity of 58% and specificity of 
99% in the diagnosis of mature cystic teratomas (63). 
Hydrosalpinges are another benign adnexal mass, which 
on transvaginal ultrasonography appear as tubular-shaped 
sonolucent cysts, with a sensitivity of 93% and specific-
ity of 99% for differentiating them from other adnexal  
masses (64).

 What is the role of serum marker testing in 
the initial evaluation of an adnexal mass?

Serum marker testing is indicated to evaluate the like-
lihood of malignancy and need for surgery. Elevated 
CA 125 levels in combination with other findings can 
be useful to distinguish between benign and malignant 
adnexal masses and to identify patients who should be 
referred to or treated in consultation with a gynecologic 
oncologist. Specificity and positive predictive value 
of CA 125 levels are consistently higher in postmeno-
pausal women compared with premenopausal women 
(65, 66). The combination of an elevated CA 125 level 
and a pelvic mass in a postmenopausal woman is highly 
suspicious for malignancy, and patients with these  
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findings should be referred to or treated in consultation 
with a gynecologic oncologist. Although CA 125 level 
measurement is less valuable in predicting cancer risk in 
premenopausal women than in postmenopausal women, 
extreme values increase suspicion for a malignant pro-
cess. For example, although premenopausal women with 
adnexal masses and either normal or mildly elevated  
CA 125 levels usually have benign diagnoses, a mark-
edly elevated CA 125 level raises greater concern for 
malignancy, even though women with benign condi-
tions such as endometriomas can have CA 125 level 
elevations of 1,000 units/mL or greater (67). Prior 
guidance of the American College of Obstetricians and 
Gynecologists used a CA 125 threshold of greater than 
200 U/mL for referral of premenopausal women to gyne-
cologic oncologists. This threshold was based on expert 
opinion. No evidence-based threshold is currently avail-
able; thus, gynecologic care providers should integrate 
the CA 125 level with other clinical factors in judging 
the need for consultation.

The overall sensitivity of CA 125 testing in dis-
tinguishing benign from malignant adnexal masses 
reportedly ranges from 61% to 90%; specificity ranges 
from 71% to 93%, positive predictive value ranges 
from 35% to 91%, and negative predictive value ranges 
from 67% to 90% (65, 68–72). Wide variations in these 
figures reflect differences in cancer prevalence in the 
study population, the proportion of patients who are 
postmenopausal, and the threshold of CA 125 levels 
considered abnormal. Cancer antigen 125 testing has 
a low sensitivity for the detection of ovarian cancer 
because the CA 125 level is elevated in only one half of 
cases of early stage epithelial ovarian cancer and rarely 
in cases of germ cell, stromal, or mucinous cancer. Low 
specificity occurs because the CA 125 level is elevated 
in many nonmalignant clinical conditions, including 
uterine leiomyomas, endometriosis, pelvic inflammatory 
disease, ascites of any etiology, and even inflamma-
tory conditions such as systemic lupus erythematosus 
and inflammatory bowel disease (73). Because most 
of these clinical conditions occur in premenopausal 
women and because most cases of epithelial ovarian 
cancer occur in postmenopausal women, the sensitiv-
ity and specificity of an elevated CA 125 for cancer 
diagnosis in the setting of a pelvic mass is highest after  
menopause. 

Additional tumor marker testing may be useful 
if a less common ovarian histopathology is suspected 
(Table 2). Levels of β-hCG, L-lactate dehydrogenase, 
and alpha-fetoprotein may be elevated in the presence 
of certain malignant germ cell tumors. Granulosa cell 
tumors produce estrogen and inhibin and should be 

suspected in women with a solid pelvic mass and irregu-
lar or postmenopausal bleeding. 

 What is the role of serum biomarker panel 
testing in the evaluation of an adnexal mass?

Serum biomarker panels may be used as an alternative to 
CA 125 level alone in determining the need for referral 
to or consultation with a gynecologic oncologist when an 
adnexal mass requires surgery. These biomarker panels 
are not recommended for use in the initial evaluation 
of an adnexal mass, but may be helpful in assessing 
which women would benefit from referral to a gyneco-
logic oncologist. Trials that have evaluated the predic-
tive value of these panels show potential for improved 
specificity, especially for evaluation of premenopausal 
women. However, comparative research has not yet 
defined the best testing approach. 

The multivariate index assay has demonstrated 
higher sensitivity and negative predictive value for ovar-
ian malignancy when compared with clinical impression 
and CA 125 alone (30, 74). In a study of 494 women 
enrolled by nongynecologic oncology providers, the 
multivariate index assay correctly predicted ovarian 
malignancy in 91.4% (95% CI, 77.6–97.0) of cases of 
early stage disease, compared with 65.7% (95% CI, 
49.2–79.2) for CA 125 alone (30). The multivariate 
index assay was abnormal in 83.3% of malignancies in 
which the clinical impression was thought to be benign 
and was abnormal in 70.8% of cases of cancer in which 
the CA 125 was normal (30). In a larger cohort of  
1,016 patients, the multivariate index assay combined 
with clinical assessment had greater sensitivity (95.3%; 
95% CI, 88.6–98.2) compared with clinical assessment 
or CA 125 alone for early-stage ovarian malignancies 
(74). The addition of radiologic imaging to the multi-
variate index assay further increases sensitivity (98% for 
ultrasonography and 97% for CT scan) and the negative 
predictive value (99% for ultrasonography and 94% for 
CT scan). The false negative rate is less than 2% when 
the results of imaging and the multivariate index assay 
indicate low risk (75).

The Risk of Malignancy Algorithm includes human 
epididymis protein 4, which has been found to be more 
sensitive and specific than CA 125 for the evaluation 
of adnexal masses (76). In a cohort of 531 patients, the  
Risk of Ovarian Malignancy Algorithm successfully 
classified patients into high-risk and low-risk groups, 
with 93.8% of cases of epithelial ovarian cancer classi-
fied as high risk before surgical exploration (31). In post-
menopausal women, the Risk of Ovarian Malignancy 
Algorithm had a specificity of 75% (95% CI, 66.9–81.4) 
and a sensitivity of 92.3% (95% CI, 85.9–96.4) in 

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/greenjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 02/17/2024



e216   Practice Bulletin  Evaluation and Management of Adnexal Masses OBSTETRICS & GYNECOLOGY

distinguishing malignant pelvic masses (31). Conversely, 
in premenopausal women the Risk of Ovarian Malignancy 
Algorithm score exhibited a specificity of 74.8% (95% 
CI, 68.2–80.6) and a sensitivity of 76.5% (95% CI, 
58.8–89.3) (31). In a prospective analysis that compared 
the efficacy of the multivariate index assay and the 
Risk of Ovarian Malignancy Algorithm in 146 patients 
with surgically confirmed malignancies, the multivari-
ate index assay was found to be more sensitive (97% 
and 87%, respectively; P=.25). However, the Risk of 
Malignancy Ovarian Algorithm was more specific than 
the multivariate index assay (83% versus 55%, respec-
tively; P<.0001) (77). The negative predictive values of 
both tests were similar (98.4% and 96.0%, respectively).

 When is observation recommended for a 
patient with an adnexal mass? 

Observation is recommended when the morphology of 
the adnexal mass on ultrasonography suggests benign 
disease or when morphology is less certain but there is 
a compelling reason to avoid surgical intervention (57, 
77, 78). Observation in the asymptomatic woman may 
be justified when the evaluation shows a normal CA 125 
level in the absence of transvaginal ultrasound findings 
suspicious for cancer. With rare exception, simple cysts 
up to 10 cm in diameter on transvaginal ultrasonography 
performed by experienced ultrasonographers are likely 
benign and may be safely monitored using repeat imag-
ing without surgical intervention, even in postmeno-
pausal patients (53). 

Additional benign diseases that may be managed 
expectantly include suspected endometriomas, mature 
teratomas, and hydrosalpinx. Repeat ultrasound imaging 
is recommended whenever the diagnosis is uncertain 
and when cancer remains within the differential diag-
noses (2). The ideal interval and duration for ultrasound 
follow-up has yet to be defined. However, in one study, 
masses that were monitored and eventually diagnosed as 
malignancies all demonstrated growth by 7 months (78). 
Some experts recommend limiting observation of stable 
masses without solid components to 1 year, and stable 
masses with solid components to 2 years (79).

Surgical intervention is warranted for symptomatic 
masses or for suspected malignancy based on the results 
of radiologic imaging, serum marker testing, or both. 
However, some women for whom surgical intervention 
would normally be considered are at substantial risk of 
perioperative morbidity and mortality, such as women 
of very advanced age or with multiple comorbidities. In 
such instances, repeat imaging often is safer than imme-
diate operative intervention, although the ideal interval 
for repeat imaging has not been determined. 

 What type of surgical intervention is appro-
priate for a presumed benign adnexal mass? 

Minimally invasive procedures are the preferred route of 
surgery for presumed benign adnexal masses. Regardless 
of the approach employed, fertility preservation should 
be a priority when managing masses in adolescents and 
premenopausal women who have not completed child-
bearing. Even in women who present with large ovarian 
cysts of 10 cm or greater, it is possible to save normal 
portions of the ovary and remove the cyst laparoscopi-
cally (80–82).

Given advancements in minimally invasive surgi-
cal techniques, laparoscopic management of presumed 
benign adnexal masses generally is appropriate and 
desirable. Several retrospective studies that addressed 
the laparoscopic management of adnexal masses have 
confirmed low complication rates (83–88). Three pub-
lished, randomized trials that comprised 394 patients 
compared the findings and outcome of laparoscopy 
versus laparotomy in women with clinically benign 
pelvic masses (88–90). Conversion to laparotomy was 
performed only for endoscopic suspicion of cancer, with 
conversion rates ranging from 0% to 1.5%. Rates of 
intraoperative cyst rupture were equivalent between the 
two approaches. In each study, statistically significant 
decreases in operative time, perioperative morbidity, 
length of hospital stay, and postoperative pain after lapa-
roscopy were demonstrated (88–90). When compared 
with women who underwent laparotomy, the most con-
sistent, statistically significant findings in women whose 
masses were managed laparoscopically were shortened 
length of hospital stay, decreased pain, and decreased 
convalescence time (84–87, 91, 92). Robotic-assisted 
surgery and conventional laparoscopy offer a low-risk 
approach to benign ovarian masses, although conven-
tional laparoscopy is preferred because of its shorter 
operative time (93). In cases in which the ovarian cyst 
is deemed too large for laparoscopic intervention, lapa-
rotomy may be performed as a vertical incision or as a 
low transverse incision. 

 Which patients may benefit from referral to a 
gynecologic oncologist?

Consultation with or referral to a gynecologic oncologist 
is recommended for women with an adnexal mass who 
meet one or more of the following criteria:

•  Postmenopausal with elevated CA 125 level, ultra-
sound findings suggestive of malignancy, ascites, a 
nodular or fixed pelvic mass, or evidence of abdom-
inal or distant metastasis
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•  Premenopausal with very elevated CA 125 level, 
ultrasound findings suggestive of malignancy, asci-
tes, a nodular or fixed pelvic mass, or evidence of 
abdominal or distant metastasis 

•  Premenopausal or postmenopausal with an elevated 
score on a formal risk assessment test such as the 
multivariate index assay, risk of malignancy index, 
or the Risk of Ovarian Malignancy Algorithm or 
one of the ultrasound-based scoring systems from 
the International Ovarian Tumor Analysis group

When a patient with a suspicious or persistent 
complex adnexal mass requires surgical evaluation, a 
physician trained to appropriately stage and debulk ovar-
ian cancer should perform the operation (15). Surgical 
exploration should be performed in a hospital facility 
that has the necessary support and consultative services 
(eg, frozen section pathology) to optimize the patient’s 
outcome (15). When a malignant ovarian tumor is dis-
covered incidentally, a gynecologic oncologist should be 
consulted intraoperatively, if possible (15).

Women whose care is managed by physicians who 
have advanced training and expertise in the treatment of 
ovarian cancer, such as gynecologic oncologists, have 
improved overall survival rates compared with those 
treated without such collaboration. Improved survival 
rates reflect proper staging (thereby identifying some 
patients with unexpected occult metastasis who require 
adjuvant chemotherapy) and aggressive debulking of 
advanced disease, which is present in 75–80% of women 
with ovarian cancer (94–96).

 What are the special considerations for the 
evaluation and management of adnexal 
masses in adolescents?

The evaluation of adnexal masses in adolescents is 
similar to that in premenopausal women. Management 
of adnexal masses in adolescents should prioritize ovar-
ian conservation to preserve fertility. Adnexal masses 
are common among adolescents, usually are benign, 
and often can be managed expectantly. The evaluation 
of adolescents with an adnexal mass should include 
menstrual history and a confidential inquiry regarding 
sexual activity. Transabdominal ultrasonography rather 
than transvaginal ultrasonography is recommended for 
young, virginal, or prepubertal adolescents (97). Alpha 
fetoprotein, β-hCG, and lactate dehydrogenase are indi-
cated for evaluation of suspected germ cell tumors (98). 
Elevation of CA 125 levels can occur in adolescent and 
pediatric patients with ovarian malignancies but also has 
been observed in patients with noncommunicating uter-
ine horns, ovarian fibromas, or torsed adnexa (99, 100).

Malignant and other adnexal masses that require 
surgery are uncommon in the adolescent population. 
Surgical indications include suspected malignancy, tor-
sion, persistent mass, and acute abdominal pain. It is 
difficult to quantify the actual incidence of ovarian 
malignancy in adolescents; however, in the combined 
pediatric through adolescent age range, of those adnexal 
masses that require surgery in specialty care centers, 
7–25% are malignant (101–103). Among those under-
going surgery, malignancy is more common in pediatric 
patients than adolescent patients (102). Germ cell tumors 
are the most common ovarian malignancies in children 
and adolescents (104, 105). The operative management 
of benign masses varies from a simple cystectomy to a 
unilateral salpingo-oophorectomy by laparoscopy or a 
staging laparotomy based on risk stratification (106). 
Ovarian preservation has been increasingly prioritized 
in the management of benign adnexal masses (107). 
Unilateral oophorectomy has not been shown to impair 
menstrual regularity or spontaneous pregnancy rates 
and, although possibly associated with lower follicular 
response to controlled ovarian stimulation, pregnancy 
and live birth rates are not decreased (108–110).

In cases in which malignancy is identified, the 
Children’s Oncology Group recommends removal of the 
tumor without spilling its contents, sparing of the fallo-
pian tube if not adherent, harvesting ascites for cytology, 
examination and palpation of the omentum with biopsy 
or removal of suspicious areas and examination and 
palpation of the iliac and aortocaval nodes with biopsy 
of abnormal areas (111). Several recent studies have 
confirmed the safety of conservative surgical approaches 
(112, 113). The presence of a gynecologic surgeon rather 
than a pediatric surgeon operating alone is associated 
with a higher rate of ovarian conservation (114, 107). 
The relative risk of incomplete surgical staging with 
malignant lesions was reduced when surgery was per-
formed by a gynecologic oncologist (relative risk, 0.14; 
95% CI, 0.02–0.89; P=.003) (107). 

 When is aspiration of an adnexal mass 
appropriate?

Aspiration of an adnexal mass may be appropriate 
in cases of tubo-ovarian abscess (although antibiotic 
therapy is first-line treatment) and for the diagnosis of 
suspected advanced ovarian cancer for which neoadju-
vant therapy is planned. Otherwise, aspiration of cyst 
fluid for diagnosis is contraindicated when there is a 
suspicion for cancer. Studies regarding diagnostic cytol-
ogy have mixed results in the detection of malignancy, 
with sensitivity ranging from 50% to 74% (115, 116). 
Aspiration of a malignant mass can induce spillage and 
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seeding of cancer cells into the peritoneal cavity, which 
results in more-advanced-stage disease at diagnosis and 
potentially adversely affecting prognosis. There is strong 
evidence that spillage at the time of surgery decreases 
overall survival of patients with stage I gynecologic can-
cer compared with patients whose tumors were removed 
intact (117, 118). Even when a benign, simple cyst is 
aspirated, the procedure often is not definitively thera-
peutic. In one case series, the recurrence rate of cysts 
at 6 months was 44% for premenopausal women and 
25% for postmenopausal women (119), whereas another 
series reported a 39% recurrence (120). 

An exception to avoiding aspiration of a mass exists 
for those women who have clinical and radiographic evi-
dence of advanced ovarian cancer and who are medically 
unfit to undergo surgery. In these patients, malignant 
cytology confirmed by aspiration will establish a cancer 
diagnosis, permitting initiation of neoadjuvant chemo-
therapy (121, 122).

Antibiotic therapy is the first-line treatment for 
tubo-ovarian abscess (123). The Centers for Disease 
Control and Prevention’s Sexually Transmitted Disease 
Treatment Guidelines suggest hospitalization in cases  
of pelvic inflammatory disease complicated by tubo-
ovarian abscess (124). The role of image-guided drain-
age versus surgical therapy depends on the clinical 
severity and patient’s reproductive stage. Computed 
tomography and ultrasound-guided aspiration have been 
used successfully (125). Women of reproductive age 
may benefit from tubo-ovarian abscess drainage. In one 
study, women with abscesses of less than 10 cm were 
randomized to antibiotics alone or in combination with 
transvaginal aspiration. Women treated with drainage 
had shorter average hospital stay and were less likely 
to require surgical intervention (126). Surgical therapy 
is indicated for postmenopausal women with pelvic 
abscesses because they are at risk of underlying malig-
nancy (127). 

 What is the recommended management for 
adnexal torsion?

Adnexal torsion in women who want to remain fertile 
should be managed by reduction of the torsion with 
concomitant ovarian cystectomy, for identified ovarian 
pathology. In cases of a torsion, adnexal conservation 
should be prioritized because, in most cases, the residual 
ovary will regain perfusion and remain viable (128–130). 
Despite evidence of necrosis or ischemia at the time of 
surgical exploration, ovarian function is preserved in 
upwards of 90% of cases 3 months after intervention 
(131). Ovarian fixation remains controversial but may 
be considered in cases of recurrent torsion (132, 129).

 What is the recommended management for 
mature teratomas and endometriomas?

Surgical intervention for suspected endometriomas or 
mature ovarian teratomas is warranted if the masses are 
large, symptomatic, or growing in size on serial imaging 
or if malignancy is suspected. If these masses are man-
aged expectantly, follow-up surveillance is warranted. 
In one series of 289 women who opted for expectant 
management of ultrasound-diagnosed mature teratomas, 
26% eventually underwent surgical treatment. Women 
who failed expectant management were more likely to 
have larger or more rapidly enlarging cysts (133). 

Surgical excision of endometriomas may adversely 
affect ovarian reserve (134). Although endometriomas 
of 5 cm or more have been associated with lower ovar-
ian follicle density (135), several studies have found 
similar fertility outcomes among women with or without 
endometriomas who underwent assisted reproduction 
(136, 137). Thus, asymptomatic endometriomas do not 
require intervention for infertility (138). If surgery is 
required, as much ovarian tissue as possible should be 
conserved to preserve ovarian function. 

 How should adnexal masses be managed in 
pregnancy?

Most adnexal masses in pregnancy appear to have a 
low risk of malignancy or acute complications and may 
be managed expectantly. Several investigators have 
examined the role of expectant management of adnexal 
masses through the duration of pregnancy. The authors 
report that 51–92% of adnexal masses will resolve dur-
ing pregnancy (139–141), with predictors of persistence 
being mass size greater than 5 cm and “complex” mor-
phology on transvaginal ultrasonography. The occur-
rence of acute complications is reportedly less than 2% 
(142).

The prevalence of adnexal masses in pregnant 
women is 0.05–3.2% of live births (139, 140, 142–144). 
The most commonly reported pathologic diagnoses are 
mature teratomas and paraovarian or corpus luteum 
cysts (144–146). Malignancy is diagnosed in only 
1.2–6.8% of pregnant patients with persistent masses 
(140, 143, 147, 148).

Evaluation of the pregnant patient with an adnexal 
mass is similar to that of the premenopausal patient. 
Depending on gestational age, abdominal ultrasonog-
raphy may be used in addition to transvaginal ultra-
sonography because the ovaries may be outside of the 
pelvis later in gestation. Magnetic resonance imaging is 
the modality of choice if additional imaging is needed 
because it has the ability to image deep soft tissue struc-
tures in a manner that is not operator dependent, and it 
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does not use ionizing radiation (149). Levels of CA 125 
are elevated in pregnancy. They peak in the first trimes-
ter (range, 7–251 units/mL) and decrease consistently 
thereafter (150). Typically, low-level elevations in preg-
nancy are not associated with malignancy.

If intervention is warranted based on symptoms, 
laparoscopic approaches and laparotomy may be con-
sidered. Data support the relative safety and efficacy of 
laparoscopic management of persistent adnexal masses 
in the second trimester (151).

Summary of 
Recommendations and 
Conclusions
The following recommendations and conclusions 
are based on good and consistent scientific evi-
dence (Level A):

 Transvaginal ultrasonography is the recommended 
imaging modality for a suspected or an incidentally 
identified pelvic mass. No alternative imaging modal- 
ity has demonstrated sufficient superiority to trans-
vaginal ultrasonography to justify its routine use.

 Ultrasound findings that should raise the clinician’s 
level of concern regarding malignancy include cyst 
size greater than 10 cm, papillary or solid compo-
nents, irregularity, presence of ascites, and high 
color Doppler flow. 

The following recommendations are based on lim-
ited or inconsistent scientific evidence (Level B):

 The combination of an elevated CA 125 level and a 
pelvic mass in a postmenopausal woman is highly 
suspicious for malignancy, and patients with these 
findings should be referred to or treated in consulta-
tion with a gynecologic oncologist. 

 Simple cysts up to 10 cm in diameter on transvagi-
nal ultrasonography performed by experienced 
ultrasonographers are likely benign and may be 
safely monitored using repeat imaging without sur-
gical intervention, even in postmenopausal patients. 

 Minimally invasive procedures are the preferred 
route of surgery for presumed benign adnexal 
masses. Regardless of the approach employed, fer-
tility preservation should be a priority when manag-
ing masses in adolescents and premenopausal 
women who have not completed childbearing.

 Consultation with or referral to a gynecologic 
oncologist is recommended for women with an 

adnexal mass who meet one or more of the follow-
ing criteria:

— Postmenopausal with elevated CA 125 level, 
ultrasound findings suggestive of malignancy, 
ascites, a nodular or fixed pelvic mass, or evi-
dence of abdominal or distant metastasis

−  Premenopausal with very elevated CA 125 level, 
ultrasound findings suggestive of malignancy, 
ascites, a nodular or fixed pelvic mass, or evi-
dence of abdominal or distant metastasis 

− Premenopausal or postmenopausal with an ele-
vated score on a formal risk assessment test such 
as the multivariate index assay, risk of malig-
nancy index, or the Risk of Ovarian Malignancy 
Algorithm or one of the ultrasound-based scoring 
systems from the International Ovarian Tumor 
Analysis group 

  The evaluation of adnexal masses in adolescents  
is similar to that in premenopausal women. Man-
agement of adnexal masses in adolescents should 
prioritize ovarian conservation to preserve fertility. 

 Aspiration of an adnexal mass may be appropriate 
in cases of tubo-ovarian abscess (although antibiotic 
therapy is first-line treatment) and for the diagnosis 
of suspected advanced ovarian cancer for which 
neoadjuvant therapy is planned. Otherwise, aspira-
tion of cyst fluid for diagnosis is contraindicated 
when there is a suspicion for cancer. 

 Adnexal torsion in women who want to remain fer-
tile should be managed by reduction of the torsion 
with concomitant ovarian cystectomy for identified 
ovarian pathology. 

The following recommendations are based primar-
ily on consensus and expert opinion (Level C):

 Serum biomarker panels may be used as an alterna-
tive to CA 125 level alone in determining the need 
for referral to or consultation with a gynecologic 
oncologist when an adnexal mass requires surgery. 

  Transabdominal ultrasonography rather than trans-
vaginal ultrasonography is recommended for young, 
virginal, or prepubertal adolescents. 

  Surgical intervention for suspected endometriomas 
or mature ovarian teratomas is warranted if the 
masses are large, symptomatic, or growing in size 
on serial imaging or if malignancy is suspected. If 
these masses are managed expectantly, follow-up 
surveillance is warranted.
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  Most adnexal masses in pregnancy appear to have a 
low risk of malignancy or acute complications and 
may be managed expectantly. 

References
 1.  Howlader N, Noone AM, Krapcho M, Miller D, Bishop 

K, Altekruse SF, et al. SEER cancer statistics review, 
1975–2013. Bethesda (MD): National Cancer Institute; 
2016. Available at: http://seer.cancer.gov/csr/1975_2013. 
Retrieved June 21, 2016. (Level III) ^

 2.  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) [PubMed] [Full Text] ^

 3.  American Cancer Society. Cancer facts and figures 2016. 
Atlanta (GA): ACS; 2016. Available at: http://www. 
cancer.org/acs/groups/content/@research/documents/
document/acspc-047079.pdf. Retrieved June 21, 2016. 
(Level III) ^

 4.  Kerlikowske K, Brown JS, Grady DG. Should women 
with familial ovarian cancer undergo prophylactic 
oophorectomy? Obstet Gynecol 1992;80:700–7. (Level 
III) [PubMed] [Obstetrics & Gynecology] ^

 5.  Lancaster JM, Powell CB, Chen LM, Richardson DL. 
Society of Gynecologic Oncology statement on risk 
assessment for inherited gynecologic cancer predisposi-
tions. SGO Clinical Practice Committee [published erra-
tum appears in Gynecol Oncol 2015;138:765]. Gynecol 
Oncol 2015;136:3–7 (Level III) [PubMed] [Full Text] ^

 6.  Ford D, Easton DF, Stratton M, Narod S, Goldgar 
D, Devilee P, et al. Genetic heterogeneity and pen-
etrance analysis of the BRCA1 and BRCA2 genes in 
breast cancer families. The Breast Cancer Linkage 
Consortium. Am J Hum Genet 1998;62:676–89. (Level 
II-3) [PubMed] [Full Text] ^

 7.  Antoniou A, Pharoah PD, Narod S, Risch HA, Eyfjord 
JE, Hopper JL, et al. Average risks of breast and ovarian 
cancer associated with BRCA1 or BRCA2 mutations 
detected in case Series unselected for family history: 
a combined analysis of 22 studies [published erratum 
appears in Am J Hum Genet 2003;73:709]. Am J Hum 
Genet 2003;72:1117–30. (Level III) [PubMed] [Full 
Text] ^

 8.  King MC, Marks JH, Mandell JB. Breast and ovarian 
cancer risks due to inherited mutations in BRCA1 and 
BRCA2. New York Breast Cancer Study Group. Science 
2003;302:643–6. (Level II-3) [PubMed] ^

 9.  Lynch syndrome. Practice Bulletin No. 147. American 
College of Obstetricians and Gynecologists. Obstet 
Gynecol 2014;124:1042–54. (Level III) [PubMed] 
[Obstetrics & Gynecology] ^

 10.  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) [PubMed] [Full Text] ^

 11. Wu AH, Pearce CL, Tseng CC, Pike MC. African 
Americans and Hispanics remain at lower risk of ovarian 
cancer than non-Hispanic whites after considering non-
genetic risk factors and oophorectomy rates. Cancer Epi-
demiol Biomarkers Prev 2015;24:1094–100. (Level II-3)
[PubMed] [Full Text] ^

12.  Wentzensen N, Poole EM, Trabert B, White E, Arslan 
AA, Patel AV, et al. Ovarian cancer risk factors by 
histologic subtype: an analysis from the Ovarian Cancer 
Cohort Consortium. J Clin Oncol 2016; DOI: 10.1200/
JCO.2016.66.8178. (Level II-2) [PubMed] [Full Text] ^

 13.  Family history as a risk assessment tool. Committee 
Opinion No. 478. American College of Obstetricians 
and Gynecologists. Obstet Gynecol 2011;117:747–50.  
(Level III) [PubMed] [Obstetrics & Gynecology] ^

 14.  National Comprehensive Cancer Network. Genetic/
familial high-risk assessment: breast and ovarian. Ver- 
sion 2.2016. NCCN Clinical Practice Guidelines in 
Oncology. Fort Washington (PA): NCCN; 2016. Available 
at: https://www.nccn.org/professionals/physician_gls/ 
pdf/genetics_screening.pdf. Retrieved June 22, 2016. 
(Level III) ^

 15.  The role of the obstetrician–gynecologist in the early 
detection of epithelial ovarian cancer. Committee 
Opinion No. 477. American College of Obstetricians 
and Gynecologists. Obstet Gynecol 2011;117:742–6. 
(Level III) [PubMed] [Obstetrics & Gynecology] ^

 16.  Ottolina J, Ferrandina G, Gadducci A, Scollo P, Lorusso 
D, Giorda G, et al. Is the endometrial evaluation routine-
ly required in patients with adult granulosa cell tumors of 
the ovary? Gynecol Oncol 2015;136:230–4. (Level II-3) 
[PubMed] [Full Text] ^

 17.  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) [PubMed] [Full Text] ^

 18.  Lentz GM, Lobo RA, Gershenson DM, Katz VL, editors. 
Comprehensive gynecology. 6th ed. Philadelphia (PA): 
Elsevier Mosby; 2012. (Level III) ^

 19.  American Institute of Ultrasound in Medicine. AIUM 
Practice Parameter for the performance of ultrasound of 
the female pelvis. Laurel (MD): AIUM; 2014. Available 
at: http://www.aium.org/resources/guidelines/female 
Pelvis.pdf. Retrieved June 21, 2016. (Level III) ^

 20.  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) [PubMed] [Full Text] ^

 21.  PO, Jacobs IJ, et al. The role of magnetic resonance 
imaging and ultrasound in patients with adnexal masses. 
Clin Radiol 2005;60:340–8. (Level II-3) [PubMed] ^

 22.  Anthoulakis C, Nikoloudis N. Pelvic MRI as the “gold 
standard” in the subsequent evaluation of ultrasound-
indeterminate adnexal lesions: a systematic review. 
Gynecol Oncol 2014;132:661–8. (Meta-analysis) 
[PubMed] [Full Text] ^

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/greenjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 02/17/2024

http://seer.cancer.gov/csr/1975_2013/
https://www.ncbi.nlm.nih.gov/pubmed/15955864
http://pubs.rsna.org/doi/pdf/10.1148/radiol.2361041618
http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-047079.pdf
http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-047079.pdf
http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-047079.pdf
https://www.ncbi.nlm.nih.gov/pubmed/1407898
http://journals.lww.com/greenjournal/Abstract/1992/10000/SHOULD_WOMEN_WITH_FAMILIAL_OVARIAN_CANCER_UNDERGO.25.aspx
https://www.ncbi.nlm.nih.gov/pubmed/25238946
http://www.sciencedirect.com/science/article/pii/S0090825814013122
https://www.ncbi.nlm.nih.gov/pubmed/9497246
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1376944/pdf/9497246.pdf
https://www.ncbi.nlm.nih.gov/pubmed/12677558
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1180265/pdf/AJHGv72p1117.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1180265/pdf/AJHGv72p1117.pdf
https://www.ncbi.nlm.nih.gov/pubmed/14576434
https://www.ncbi.nlm.nih.gov/pubmed/25437740
http://journals.lww.com/greenjournal/Fulltext/2014/11000/Practice_Bulletin_No__147___Lynch_Syndrome.32.aspx
https://www.ncbi.nlm.nih.gov/pubmed/15302291
http://www.sciencedirect.com/science/article/pii/S0015028204008799
https://www.ncbi.nlm.nih.gov/pubmed/25873577
http://cebp.aacrjournals.org/content/24/7/1094.long
https://www.ncbi.nlm.nih.gov/pubmed/27325851
http://jco.ascopubs.org/content/34/24/2888.long
https://www.ncbi.nlm.nih.gov/pubmed/21343792
http://journals.lww.com/greenjournal/Citation/2011/03000/Committee_Opinion_No__478__Family_History_as_a.43.aspx
https://www.ncbi.nlm.nih.gov/pubmed/21343791
http://journals.lww.com/greenjournal/Citation/2011/03000/Committee_Opinion_No__477__The_Role_of_the.42.aspx
https://www.ncbi.nlm.nih.gov/pubmed/25527364
http://www.sciencedirect.com/science/article/pii/S0090825814015716
https://www.ncbi.nlm.nih.gov/pubmed/15617719
http://www.sciencedirect.com/science/article/pii/S0020729204003935
http://www.aium.org/resources/guidelines/femalePelvis.pdf
http://www.aium.org/resources/guidelines/femalePelvis.pdf
https://www.ncbi.nlm.nih.gov/pubmed/10831359
http://ac.els-cdn.com/S0090825800957688/1-s2.0-S0090825800957688-main.pdf?_tid=67445710-84c1-11e6-b065-00000aab0f27&acdnat=1474987867_a02cfbd973842fb36eb47c29875a8dfd
https://www.ncbi.nlm.nih.gov/pubmed/15710137
https://www.ncbi.nlm.nih.gov/pubmed/24183731
http://www.sciencedirect.com/science/article/pii/S0090825813012717


VOL. 128, NO. 5, NOVEMBER 2016 Practice Bulletin  Evaluation and Management of Adnexal Masses   e221

 23.  Spencer JA, Ghattamaneni S. MR imaging of the 
sonographically indeterminate adnexal mass. Radiology 
2010;256:677–94. (Level III) [PubMed] [Full Text] ^

 24.  Micco M, Sala E, Lakhman Y, Hricak H, Vargas 
HA. Role of imaging in the pretreatment evaluation 
of common gynecological cancers. Women’s Health 
2014;10:299–321. (Level III) [PubMed] ^

 25.  Sölétormos G, Duffy MJ, Othman Abu Hassan S, 
Verheijen RH, Tholander B, Bast RC Jr, et al. Clinical 
use of cancer biomarkers in epithelial ovarian cancer: 
Updated Guidelines From the European Group on Tumor 
Markers. Int J Gynecol Cancer 2016;26:43–51. (Level III) 
[PubMed] [Full Text] ^

 26.  Zapardiel I, Gorostidi M, Ravaggi A, Allende MT, 
Silveira M, Macuks R. Utility of human epididymis pro-
tein 4 serum marker for the detection of adnexal malig-
nancy: a multicentric prospective study. Eur J Cancer 
Prev 2016; DOI: 10.1097/CEJ.0000000000000259. 
(Level II-3) [PubMed] ^

 27.  Granato T, Porpora MG, Longo F, Angeloni A, 
Manganaro L, Anastasi E. HE4 in the differential diagno-
sis of ovarian masses. Clin Chim Acta 2015;446:147–55. 
(Level III) [PubMed] ^

 28.  U.S. Food and Drug Administration. OVA1 Next 
Generation. 510(k) substantial equivalence determina-
tion decision summary. Silver Spring (MD): FDA; 
2016. Available at: http://www.accessdata.fda.gov/cdrh_ 
docs/reviews/K150588.pdf. Retrieved June 24, 2016. 
(Level III) ^

 29.  U.S. Food and Drug Administration. ROMATM (HE4 
EIA + Architect CA 125 10TM). 510(k) summary. 
Silver Spring (MD): FDA; 2011. Available at: http://
www.accessdata.fda.gov/cdrh_docs/pdf10/K103358.pdf. 
Retrieved June 24, 2016. (Level III) ^

 30.  Bristow RE, Smith A, Zhang Z, Chan DW, Crutcher G, 
Fung ET, et al. Ovarian malignancy risk stratification 
of the adnexal mass using a multivariate index assay. 
Gynecol Oncol 2013;128:252–9. (Level II-3) [PubMed] 
[Full Text] ^

 31.  Moore RG, McMeekin DS, Brown AK, DiSilvestro P, 
Miller MC, Allard WJ, et al. A novel multiple marker 
bioassay utilizing HE4 and CA125 for the prediction of 
ovarian cancer in patients with a pelvic mass. Gynecol 
Oncol 2009;112:40–6. (Level II-3) [PubMed] [Full Text] 
^

 32.  National Institute for Health and Care Excellence. 
Ovarian cancer: recognition and initial management. 
Clinical Guideline 122. London: NICE; 2011. Available 
at: https://www.nice.org.uk/guidance/cg122. Retrieved 
June 22, 2016. (Level III) ^

 33.  Jacobs I, Oram D, Fairbanks J, Turner J, Frost C, 
Grudzinskas JG. A risk of malignancy index incorporat-
ing CA 125, ultrasound and menopausal status for the 
accurate preoperative diagnosis of ovarian cancer. Br J 
Obstet Gynaecol 1990;97:922–9. (Level II-3) [PubMed] 
^

 34.  Geomini P, Kruitwagen R, Bremer GL, Cnossen J, Mol 
BW. The accuracy of risk scores in predicting ovar-
ian malignancy: a systematic review. Obstet Gynecol 

2009;113:384–94. (Meta-analysis) [PubMed] [Obstetrics 
& Gynecology] ^

 35.  Zannoni L, Savelli L, Jokubkiene L, Di Legge A, 
Condous G, Testa AC, et al. Intra- and interobserver 
agreement with regard to describing adnexal masses 
using International Ovarian Tumor Analysis terminol-
ogy: reproducibility study involving seven observers. 
Ultrasound Obstet Gynecol 2014;44:100–8. (Level II-3) 
[PubMed] [Full Text] ^

 36.  Van Holsbeke C, Daemen A, Yazbek J, Holland TK, 
Bourne T, Mesens T, et al. Ultrasound experience 
substantially impacts on diagnostic performance and 
confidence when adnexal masses are classified using pat-
tern recognition. Gynecol Obstet Invest 2010;69:160–8. 
(Level II-3) [PubMed] ^

 37.  Jarvela IY, Sladkevicius P, Tekay AH, Campbell S, 
Nargund G. Intraobserver and interobserver variability 
of ovarian volume, gray-scale and color flow indices 
obtained using transvaginal three-dimensional power 
Doppler ultrasonography. Ultrasound Obstet Gynecol 
2003;21:277–82. (Level III) [PubMed] [Full Text] ^

 38.  Harris RD, Javitt MC, Glanc P, Brown DL, Dubinsky 
T, Harisinghani MG, et al. Clinically suspected adnexal 
mass. ACR Appropriateness Criteria. American College 
of Radiology. Ultrasound Q 2013;29:79–86. (Level III) 
[PubMed] ^

 39.  Kaijser J, Bourne T, Valentin L, Sayasneh A, Van 
Holsbeke C, Vergote I, et al. Improving strategies 
for diagnosing ovarian cancer: a summary of the 
International Ovarian Tumor Analysis (IOTA) studies. 
Ultrasound Obstet Gynecol 2013;41:9–20. (Level II-3) 
[PubMed] [Full Text] ^

 40.  Sharma A, Apostolidou S, Burnell M, Campbell S, 
Habib M, Gentry-Maharaj A, et al. Risk of epithelial 
ovarian cancer in asymptomatic women with ultrasound- 
detected ovarian masses: a prospective cohort study with-
in the UK collaborative trial of ovarian cancer screen-
ing (UKCTOCS). Ultrasound Obstet Gynecol 2012; 
40:338–44. (Level II-3) [PubMed] [Full Text] ^

 41.  Barroilhet L, Vitonis A, Shipp T, Muto M, Benacerraf 
B. Sonographic predictors of ovarian malignancy. J Clin 
Ultrasound 2013;41:269–74. (Level II-3) [PubMed] ^

 42.  Szymanski M, Socha MW, Kowalkowska ME, Zielinska 
IB, Eljaszewicz A, Szymanski W. Differentiating between 
benign and malignant adnexal lesions with contrast-
enhanced transvaginal ultrasonography. Int J Gynaecol 
Obstet 2015;131:147–51. (Level II-3) [PubMed] [Full 
Text] ^

 43.  Guerriero S, Alcazar JL, Ajossa S, Galvan R, Laparte 
C, Garcia-Manero M, et al. Transvaginal color Doppler 
imaging in the detection of ovarian cancer in a large 
study population. Int J Gynecol Cancer 2010;20:781–6. 
(Level II-3) [PubMed] ^

 44.  Utrilla-Layna J, Alcazar JL, Auba M, Laparte C, 
Olartecoechea B, Errasti T, et al. Performance of three-
dimensional power Doppler angiography as third-step 
assessment in differential diagnosis of adnexal masses. 
Ultrasound Obstet Gynecol 2015;45:613–7. (Level II-3) 
[PubMed] [Full Text] ^

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/greenjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 02/17/2024

https://www.ncbi.nlm.nih.gov/pubmed/20720065
http://pubs.rsna.org/doi/pdf/10.1148/radiol.10090397
https://www.ncbi.nlm.nih.gov/pubmed/24956296
https://www.ncbi.nlm.nih.gov/pubmed/26588231
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4679342/pdf/igj-26-043.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27116243
https://www.ncbi.nlm.nih.gov/pubmed/25892674
http://www.accessdata.fda.gov/cdrh_docs/reviews/K150588.pdf
http://www.accessdata.fda.gov/cdrh_docs/reviews/K150588.pdf
http://www.accessdata.fda.gov/cdrh_docs/pdf10/K103358.pdf
http://www.accessdata.fda.gov/cdrh_docs/pdf10/K103358.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23178277
http://www.sciencedirect.com/science/article/pii/S0090825812008888
https://www.ncbi.nlm.nih.gov/pubmed/18851871
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3594094/pdf/nihms-231784.pdf
https://www.nice.org.uk/guidance/cg122
https://www.ncbi.nlm.nih.gov/pubmed/2223684
https://www.ncbi.nlm.nih.gov/pubmed/19155910
http://journals.lww.com/greenjournal/Fulltext/2009/02000/The_Accuracy_of_Risk_Scores_in_Predicting_Ovarian.21.aspx
http://journals.lww.com/greenjournal/Fulltext/2009/02000/The_Accuracy_of_Risk_Scores_in_Predicting_Ovarian.21.aspx
https://www.ncbi.nlm.nih.gov/pubmed/24307182
http://onlinelibrary.wiley.com/doi/10.1002/uog.13273/full
https://www.ncbi.nlm.nih.gov/pubmed/20016188
https://www.ncbi.nlm.nih.gov/pubmed/12666224
http://onlinelibrary.wiley.com/doi/10.1002/uog.62/full
https://www.ncbi.nlm.nih.gov/pubmed/23358212
https://www.ncbi.nlm.nih.gov/pubmed/23065859
http://onlinelibrary.wiley.com/doi/10.1002/uog.12323/full
https://www.ncbi.nlm.nih.gov/pubmed/22911637
http://onlinelibrary.wiley.com/doi/10.1002/uog.12270/full
https://www.ncbi.nlm.nih.gov/pubmed/23504994
https://www.ncbi.nlm.nih.gov/pubmed/26254725
http://www.sciencedirect.com/science/article/pii/S002072921500435X
http://www.sciencedirect.com/science/article/pii/S002072921500435X
https://www.ncbi.nlm.nih.gov/pubmed/20973268
https://www.ncbi.nlm.nih.gov/pubmed/25270368
http://onlinelibrary.wiley.com/doi/10.1002/uog.14674/full


e222   Practice Bulletin  Evaluation and Management of Adnexal Masses OBSTETRICS & GYNECOLOGY

 45. Guerriero S, Saba L, Alcazar JL, Pascual MA, Ajossa 
S, Perniciano M, et al. Past, present and future ultra-
sonographic techniques for analyzing ovarian masses. 
Womens Health 2015;11:369–83. (Level III) [PubMed] 
^

 46.  Timmerman D, Testa AC, Bourne T, Ferrazzi E, Ameye 
L, Konstantinovic ML, et al. Logistic regression model 
to distinguish between the benign and malignant adnex-
al mass before surgery: a multicenter study by the 
International Ovarian Tumor Analysis Group. J Clin 
Oncol 2005;23:8794–801. (Level III) [PubMed] [Full 
Text] ^

 47.  Timmerman D, Testa AC, Bourne T, Ameye L, Jurkovic 
D, Van Holsbeke C, et al. Simple ultrasound-based rules 
for the diagnosis of ovarian cancer. Ultrasound Obstet 
Gynecol 2008;31:681–90. (Level III) [PubMed] [Full 
Text] ^

 48.  Akturk E, Dede M, Yenen MC, Kocyigit YK, Ergun 
A. Comparison of nine morphological scoring systems 
to detect ovarian malignancy. Eur J Gynaecol Oncol 
2015;36:304–8. (Level III) [PubMed] ^

 49.  Kaijser J, Sayasneh A, Van Hoorde K, Ghaem-Maghami 
S, Bourne T, Timmerman D, et al. Presurgical diagnosis 
of adnexal tumours using mathematical models and 
scoring systems: a systematic review and meta-analysis. 
Hum Reprod Update 2014;20:449–62. (Meta-analysis) 
[PubMed] [Full Text] ^

 50.  Sokalska A, Timmerman D, Testa AC, Van Holsbeke 
C, Lissoni AA, Leone FP, et al. Diagnostic accuracy 
of transvaginal ultrasound examination for assigning a 
specific diagnosis to adnexal masses. Ultrasound Obstet 
Gynecol 2009;34:462–70. (Level II-3) [PubMed] [Full 
Text] ^

 51.  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) [PubMed] [Full Text] 
^

 52.  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) [PubMed] [Full Text] ^

 53.  Modesitt SC, Pavlik EJ, Ueland FR, DePriest PD, 
Kryscio RJ, van Nagell JR Jr. Risk of malignancy in uni-
locular ovarian cystic tumors less than 10 centimeters in 
diameter. Obstet Gynecol 2003;102:594–9. (Level II-1) 
[PubMed] [Obstetrics & Gynecology] ^

 54.  Guraslan H, Dogan K. Management of unilocular or 
multilocular cysts more than 5 centimeters in post-
menopausal women. Eur J Obstet Gynecol Reprod Biol 
2016;203:40–3. (Level II-3) [PubMed] [Full Text] ^

 55.  Brun JL, Fritel X, Aubard Y, Borghese B, Bourdel N, 
Chabbert-Buffet N, et al. Management of presumed 
benign ovarian tumors: updated French guidelines. 
College National des Gynecologues Obstetriciens 
Francais. Eur J Obstet Gynecol Reprod Biol 2014;183: 
52–8. (Level III) [PubMed] [Full Text] ^

 56.  Pavlik EJ, Ueland FR, Miller RW, Ubellacker JM, 
DeSimone CP, Elder J, et al. Frequency and disposition 
of ovarian abnormalities followed with serial transvagi-
nal ultrasonography. Obstet Gynecol 2013;122:210–7. 
(Level II-3) [PubMed] [Obstetrics & Gynecology] ^

 57.  Alcazar JL, Castillo G, Jurado M, Garcia GL. Is expect-
ant management of sonographically benign adnexal 
cysts an option in selected asymptomatic premenopausal 
women? Hum Reprod 2005;20:3231–4. (Level II-2) 
[PubMed] [Full Text] ^

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

 59.  Valentin L, Ameye L, Franchi D, Guerriero S, Jurkovic 
D, Savelli L, et al. Risk of malignancy in unilocular 
cysts: a study of 1148 adnexal masses classified as uni-
locular cysts at transvaginal ultrasound and review of 
the literature. Ultrasound Obstet Gynecol 2013;41:80–9. 
(Level II-3) [PubMed] [Full Text] ^

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

 61.  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) 
[PubMed] ^

 62.  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) 
[PubMed] ^

 63.  Mais V, Guerriero S, Ajossa S, Angiolucci M, Paoletti 
AM, Melis GB. Transvaginal ultrasonography in the diag-
nosis of cystic teratoma. Obstet Gynecol 1995;85:48–52. 
(Level II-3) [PubMed] [Obstetrics & Gynecology] ^

 64.  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) [PubMed] 
[Full Text] ^

 65.  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) [PubMed] ^

 66.  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 prospec-
tive cohort study. BMJ 1996;313:1355–8. (Level II-2) 
[PubMed] [Full Text] ^

 67.  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 [published erratum appears 
in Hum Reprod 2007;22:627]. Hum Reprod 2005;20: 
1999–2003. (Level II-2) [PubMed] [Full Text] ^

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/greenjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 02/17/2024

https://www.ncbi.nlm.nih.gov/pubmed/26102474
https://www.ncbi.nlm.nih.gov/pubmed/16314639
http://jco.ascopubs.org/content/23/34/8794.long
http://jco.ascopubs.org/content/23/34/8794.long
https://www.ncbi.nlm.nih.gov/pubmed/18504770
http://onlinelibrary.wiley.com/doi/10.1002/uog.5365/full
http://onlinelibrary.wiley.com/doi/10.1002/uog.5365/full
https://www.ncbi.nlm.nih.gov/pubmed/26189258
https://www.ncbi.nlm.nih.gov/pubmed/24327552
http://humupd.oxfordjournals.org/content/20/3/449.long
https://www.ncbi.nlm.nih.gov/pubmed/19685552
http://onlinelibrary.wiley.com/doi/10.1002/uog.6444/full
http://onlinelibrary.wiley.com/doi/10.1002/uog.6444/full
https://www.ncbi.nlm.nih.gov/pubmed/14984967
http://www.sciencedirect.com/science/article/pii/S0090825803008503
https://www.ncbi.nlm.nih.gov/pubmed/11174478
http://www.sciencedirect.com/science/article/pii/S0002937801543823
https://www.ncbi.nlm.nih.gov/pubmed/12962948
http://journals.lww.com/greenjournal/Fulltext/2003/09000/Risk_of_Malignancy_in_Unilocular_Ovarian_Cystic.30.aspx
https://www.ncbi.nlm.nih.gov/pubmed/27240260
http://www.sciencedirect.com/science/article/pii/S0301211516302421
https://www.ncbi.nlm.nih.gov/pubmed/25461353
http://www.sciencedirect.com/science/article/pii/S0301211514005363
https://www.ncbi.nlm.nih.gov/pubmed/23969786
http://journals.lww.com/greenjournal/Fulltext/2013/08000/Frequency_and_Disposition_of_Ovarian_Abnormalities.5.aspx
https://www.ncbi.nlm.nih.gov/pubmed/16024535
http://humrep.oxfordjournals.org/content/20/11/3231.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/9646799
https://www.ncbi.nlm.nih.gov/pubmed/23001924
http://onlinelibrary.wiley.com/doi/10.1002/uog.12308/full
https://www.ncbi.nlm.nih.gov/pubmed/1560503
https://www.ncbi.nlm.nih.gov/pubmed/7736636
https://www.ncbi.nlm.nih.gov/pubmed/8900602
https://www.ncbi.nlm.nih.gov/pubmed/7800323
http://journals.lww.com/greenjournal/Abstract/1995/01000/Transvaginal_Ultrasonography_in_the_Diagnosis_of.10.aspx
https://www.ncbi.nlm.nih.gov/pubmed/10875867
http://humrep.oxfordjournals.org/content/15/7/1568.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/8063233
https://www.ncbi.nlm.nih.gov/pubmed/8956699
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2352927/pdf/bmj00570-0017.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15890727
http://humrep.oxfordjournals.org/content/20/7/1999.full.pdf


VOL. 128, NO. 5, NOVEMBER 2016 Practice Bulletin  Evaluation and Management of Adnexal Masses   e223

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

 69.  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) [PubMed] [Full 
Text] ^

 70.  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) 
[PubMed] [Full Text] ^

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

 72.  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 pel-
vic tumor mass: a prospective study. Anticancer Res 
2003;23:1115–8. (Level II-2) [PubMed] ^

 73.  Ghaemmaghami F, Karimi Zarchi M, Hamedi B. High 
levels of CA125 (over 1,000 IU/ml) in patients with 
gynecologic disease and no malignant conditions: 
three cases and literature review. Arch Gynecol Obstet 
2007;276:559–61. (Level III) [PubMed] ^

 74.  Longoria TC, Ueland FR, Zhang Z, Chan DW, Smith 
A, Fung ET, et al. Clinical performance of a multivari-
ate index assay for detecting early-stage ovarian cancer. 
Am J Obstet Gynecol 2014;210:78.e1–9. (Level II-3) 
[PubMed] [Full Text] ^

 75.  Goodrich ST, Bristow RE, Santoso JT, Miller RW, Smith 
A, Zhang Z, et al. The effect of ovarian imaging on the 
clinical interpretation of a multivariate index assay. 
Am J Obstet Gynecol 2014;211:65.e1–11. (Level II-2) 
[PubMed] [Full Text] ^

 76.  Wu L, Dai ZY, Qian YH, Shi Y, Liu FJ, Yang C. 
Diagnostic value of serum human epididymis protein 
4 (HE4) in ovarian carcinoma: a systematic review and 
meta-analysis. Int J Gynecol Cancer 2012;22:1106–12. 
(Meta-analysis) [PubMed] ^

 77.  Alcazar JL, Diaz L, Florez P, Guerriero S, Jurado M. 
Intensive training program for ultrasound diagnosis 
of adnexal masses: protocol and preliminary results. 
Ultrasound Obstet Gynecol 2013;42:218–23. (Level II-3) 
[PubMed] [Full Text] ^

 78.  Suh-Burgmann E, Hung YY, Kinney W. Outcomes from 
ultrasound follow-up of small complex adnexal masses 
in women over 50. Am J Obstet Gynecol 2014;211:623.
e1–7. (Level II-3) [PubMed] ^

 79.  Suh-Burgmann E, Kinney W. Potential harms outweigh 
benefits of indefinite monitoring of stable adnexal mass-
es. Am J Obstet Gynecol 2015;213:816.e1-4. (Level III) 
[PubMed] ^

 80.  Karpelowsky JS, Hei ER, Matthews K. Laparoscopic 
resection of benign ovarian tumours in children with 
gonadal preservation. Pediatr Surg Int 2009;25:251–4. 
(Level III) [PubMed] ^

 81.  Savasi I, Lacy JA, Gerstle JT, Stephens D, Kives S, Allen 
L. Management of ovarian dermoid cysts in the pediatric 
and adolescent population. J Pediatr Adolesc Gynecol 
2009;22:360–4. (Level III) [PubMed] [Full Text] ^

 82.  Oue T, Uehara S, Sasaki T, Nose S, Saka R, Yamanaka 
H, et al. Treatment and ovarian preservation in children 
with ovarian tumors. J Pediatr Surg 2015;50:2116–8. 
(Level III) [PubMed] ^

 83.  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) 
[PubMed] [Obstetrics & Gynecology] ^

 84.  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) 
[PubMed] ^

 85.  Serur E, Emeney PL, Byrne DW. Laparoscopic manage-
ment of adnexal masses. JSLS 2001;5:143–51.(Level III) 
[PubMed] [Full Text] ^

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

 87.  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) 
[PubMed] ^

 88.  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) [PubMed] [Full Text] ^

 89.  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) [PubMed] [Full Text] ^

 90.  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) [PubMed] ^

 91.  Childers JM, Nasseri A, Surwit EA. Laparoscopic man-
agement of suspicious adnexal masses. Am J Obstet Gyn-
ecol 1996;175:1451–7; discussion 1457–9. (Level III) 
[PubMed] [Full Text] ^

 92.  Medeiros LR, Stein AT, Fachel J, Garry R, Furness S. 
Laparoscopy versus laparotomy for benign ovarian 
tumor: a systematic review and meta-analysis. Int J Gyne- 
col Cancer 2008;18:387–99. (Meta-analysis) [PubMed] 
^

 93.  El Khouly NI, Barr RL, Kim BB, Jeng CJ, Nagarsheth NP, 
Fishman DA, et al. Comparison of robotic-assisted and 
conventional laparoscopy in the management of adnexal 

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/greenjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 02/17/2024

https://www.ncbi.nlm.nih.gov/pubmed/8750512
https://www.ncbi.nlm.nih.gov/pubmed/10580673
http://www.sciencedirect.com/science/article/pii/S0020729299001046
http://www.sciencedirect.com/science/article/pii/S0020729299001046
https://www.ncbi.nlm.nih.gov/pubmed/14643038
http://www.sciencedirect.com/science/article/pii/S0020729203003035?np=y
https://www.ncbi.nlm.nih.gov/pubmed/8055463
http://onlinelibrary.wiley.com/doi/10.1002/1097-0142(19940815)74:4%3C1398::AID-CNCR2820740433%3E3.0.CO;2-J/abstract;jsessionid=ABD417F11CBE34B2A7B25D95E5E7FBEF.f04t01
https://www.ncbi.nlm.nih.gov/pubmed/12820357
https://www.ncbi.nlm.nih.gov/pubmed/17497163
https://www.ncbi.nlm.nih.gov/pubmed/24055582
http://www.sciencedirect.com/science/article/pii/S0002937813009587
https://www.ncbi.nlm.nih.gov/pubmed/24530816
http://www.sciencedirect.com/science/article/pii/S0002937814001276
https://www.ncbi.nlm.nih.gov/pubmed/22854652
https://www.ncbi.nlm.nih.gov/pubmed/23420783
http://onlinelibrary.wiley.com/doi/10.1002/uog.12440/full
https://www.ncbi.nlm.nih.gov/pubmed/25068555
https://www.ncbi.nlm.nih.gov/pubmed/26363476
https://www.ncbi.nlm.nih.gov/pubmed/19184048
https://www.ncbi.nlm.nih.gov/pubmed/19589709
http://www.sciencedirect.com/science/article/pii/S1083318808003446
https://www.ncbi.nlm.nih.gov/pubmed/26385567
https://www.ncbi.nlm.nih.gov/pubmed/12907095
http://journals.lww.com/greenjournal/Fulltext/2003/08000/Predictors_of_Clinical_Outcomes_in_the.8.aspx
https://www.ncbi.nlm.nih.gov/pubmed/11838308
https://www.ncbi.nlm.nih.gov/pubmed/11394427
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3015439/pdf/jsls-5-2-143.pdf
https://www.ncbi.nlm.nih.gov/pubmed/9336750
https://www.ncbi.nlm.nih.gov/pubmed/7952486
https://www.ncbi.nlm.nih.gov/pubmed/9240592
http://www.sciencedirect.com/science/article/pii/S0002937897704472
https://www.ncbi.nlm.nih.gov/pubmed/15242993
http://humrep.oxfordjournals.org/content/19/10/2367.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/9138874
https://www.ncbi.nlm.nih.gov/pubmed/8987924
http://www.sciencedirect.com/science/article/pii/S0002937896700893?np=y
https://www.ncbi.nlm.nih.gov/pubmed/17692084


e224   Practice Bulletin  Evaluation and Management of Adnexal Masses OBSTETRICS & GYNECOLOGY

masses. J Minim Invasive Gynecol 2014;21:1071–4. 
(Level II-3) [PubMed] [Full Text] ^

 94.  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) 
[PubMed] ^

 95.  McGowan L, Lesher LP, Norris HJ, Barnett M. Misstaging 
of ovarian cancer. Obstet Gynecol 1985;65:568–72. 
(Level III) [PubMed] [Obstetrics & Gynecology] ^

 96.  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) [PubMed] [Obstetrics & Gynecology] ^

 97.  Amies Oelschlager AM, Gow KW, Morse CB, Lara-
Torre E. Management of Large Ovarian Neoplasms in 
Pediatric and Adolescent Females. J Pediatr Adolesc 
Gynecol 2016;29:88–94. (Level III) [PubMed] [Full 
Text] ^

 98.  Papic JC, Finnell SM, Slaven JE, Billmire DF, Rescorla 
FJ, Leys CM. Predictors of ovarian malignancy in chil-
dren: overcoming clinical barriers of ovarian preserva-
tion. J Pediatr Surg 2014;49:144–7; discussion 147–8. 
(Level II-3) [PubMed] ^

 99.  McCarthy JD, Erickson KM, Smith YR, Quint EH. 
Premenarchal ovarian torsion and elevated CA-125. J 
Pediatr Adolesc Gynecol 2010;23:e47–50. (Level III) 
[PubMed] [Full Text] ^

100.  Taskinen S, Fagerholm R, Lohi J, Taskinen M. Pediatric 
ovarian neoplastic tumors: incidence, age at presentation, 
tumor markers and outcome. Acta Obstet Gynecol Scand 
2015;94:425–9. (Level II-3) [PubMed] [Full Text] ^

101.  Kirkham YA, Lacy JA, Kives S, Allen L. Characteristics 
and management of adnexal masses in a Canadian pedi-
atric and adolescent population. J Obstet Gynaecol Can 
2011;33:935–43. (Level II-3) [PubMed] ^

102.  Hermans AJ, Kluivers KB, Wijnen MH, Bulten J, 
Massuger LF, Coppus SF. Diagnosis and treatment 
of adnexal masses in children and adolescents. Obstet 
Gynecol 2015;125:611–5. (Level II-3) [PubMed] 
[Obstetrics & Gynecology] ^

103.  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) [PubMed] ^

104.  Gupta B, Guleria K, Suneja A, Vaid NB, Rajaram S, 
Wadhwa N. Adolescent ovarian masses: A retrospective 
analysis. J Obstet Gynaecol 2016;36:515–7. (Level III) 
[PubMed] [Full Text] ^

105.  Zhang M, Jiang W, Li G, Xu C. Ovarian masses in chil-
dren and adolescents—an analysis of 521 clinical cases. 
J Pediatr Adolesc Gynecol 2014;27:e73–7. (Level II-3) 
[PubMed] [Full Text] ^

106. Rogers EM, Allen L, Kives S. The recurrence rate of 
ovarian dermoid cysts in pediatric and adolescent girls. 
J Pediatr Adolesc Gynecol 2014;27:222–6. (Level II-3) 
[PubMed] [Full Text] ^

107. Eskander RN, Bristow RE, Saenz NC, Saenz CC. A 
retrospective review of the effect of surgeon specialty 
on the management of 190 benign and malignant pedi-
atric and adolescent adnexal masses. J Pediatr Adolesc 
Gynecol 2011;24:282–5. (Level II-3) [PubMed] [Full 
Text] ^

108. Lass A. The fertility potential of women with a single 
ovary. Hum Reprod Update 1999;5:546–50. (Level III) 
[PubMed] [Full Text] ^

109. Zhai A, Axt J, Hamilton EC, Koehler E, Lovvorn HN 
3rd. Assessing gonadal function after childhood ovarian 
surgery. J Pediatr Surg 2012;47:1272–9. (Level II-3) 
[PubMed] [Full Text] ^

110.  Bellati F, Ruscito I, Gasparri ML, Antonilli M, Pernice 
M, Vallone C, et al. Effects of unilateral ovariec-
tomy on female fertility outcome. Arch Gynecol Obstet 
2014;290:349–53. (Level II-3) [PubMed] ^

111.  Billmire DF. Germ cell tumors. Surg Clin North Am 
2006;86:489–503, xi. (Level III) [PubMed] ^

112.  Fresneau B, Orbach D, Faure-Conter C, Verite C, 
Castex MP, Kalfa N, et al. Sex-Cord Stromal Tumors 
in Children and Teenagers: Results of the TGM-95 
Study. Pediatr Blood Cancer 2015;62:2114–9. (Level III) 
[PubMed] [Full Text] ^

113.  Park JY, Kim DY, Suh DS, Kim JH, Kim YM, Kim YT, 
et al. Outcomes of pediatric and adolescent girls with 
malignant ovarian germ cell tumors. Gynecol Oncol 
2015;137:418–22. Level (III) [PubMed] [Full Text] ^

114.  Bristow RE, Nugent AC, Zahurak ML, Khouzhami 
V, Fox HE. Impact of surgeon specialty on ovarian- 
conserving surgery in young females with an adnexal 
mass. J Adolesc Health 2006;39:411–6. (Level II-3) 
[PubMed] [Full Text] ^

115.  Cole L, Mount S, Nuzzo E, Wong C. Aspiration cytol-
ogy of ovarian cystic masses: histologic correlation and 
review of the literature. Acta Cytol 2011;55:19–25. 
(Level III) [PubMed] ^

116.  Gupta N, Rajwanshi A, Dhaliwal LK, Khandelwal N, 
Dey P, Srinivasan R, et al. Fine needle aspiration cytol-
ogy in ovarian lesions: an institutional experience of 
584 cases. Cytopathology 2012;23:300–7. (Level II-3) 
[PubMed] ^

117.  Mizuno M, Kikkawa F, Shibata K, Kajiyama H, Suzuki 
T, Ino K, et al. Long-term prognosis of stage I ovarian 
carcinoma. Prognostic importance of intraoperative rup-
ture. Oncology 2003;65:29–36. (Level III) [PubMed] ^

118.  Sainz de la Cuesta R, Goff BA, Fuller AF Jr, Nikrui 
N, Eichhorn JH, Rice LW. Prognostic importance of 
intraoperative rupture of malignant ovarian epithelial 
neoplasms. Obstet Gynecol 1994;84:1–7. (Level III) 
[PubMed] [Obstetrics & Gynecology] ^

119.  Nikolaou M, Adonakis G, Zyli P, Androutsopoulos 
G, Saltamavros A, Psachoulia C, et al. Transvaginal 
ultrasound-guided aspiration of benign ovarian cysts. J 
Obstet Gynaecol 2014;34:332–5. (Level II-3)[PubMed] 
[Full Text] ^

120.  Garcia-Tejedor A, Castellarnau M, Burdio F, Fernandez 
E, Marti D, Pla MJ, et al. Ultrasound-guided aspiration of 

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/greenjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 02/17/2024

https://www.ncbi.nlm.nih.gov/pubmed/24865631
http://www.sciencedirect.com/science/article/pii/S1553465014002933?np=y
https://www.ncbi.nlm.nih.gov/pubmed/10549956
https://www.ncbi.nlm.nih.gov/pubmed/3982731
http://journals.lww.com/greenjournal/Abstract/1985/04000/Misstaging_of_Ovarian_Cancer_.24.aspx
https://www.ncbi.nlm.nih.gov/pubmed/15625139
http://journals.lww.com/greenjournal/Fulltext/2005/01000/Validation_of_Referral_Guidelines_for_Women_With.8.aspx
https://www.ncbi.nlm.nih.gov/pubmed/26165911
http://www.sciencedirect.com/science/article/pii/S1083318814002745
http://www.sciencedirect.com/science/article/pii/S1083318814002745
https://www.ncbi.nlm.nih.gov/pubmed/24439599
https://www.ncbi.nlm.nih.gov/pubmed/19589703
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2818042/pdf/nihms130831.pdf
https://www.ncbi.nlm.nih.gov/pubmed/25640522
http://onlinelibrary.wiley.com/doi/10.1111/aogs.12598/full
https://www.ncbi.nlm.nih.gov/pubmed/21923991
https://www.ncbi.nlm.nih.gov/pubmed/25730223
http://journals.lww.com/greenjournal/Fulltext/2015/03000/Diagnosis_and_Treatment_of_Adnexal_Masses_in.13.aspx
https://www.ncbi.nlm.nih.gov/pubmed/8203439
https://www.ncbi.nlm.nih.gov/pubmed/26789784
http://www.tandfonline.com/doi/full/10.3109/01443615.2015.1103721
https://www.ncbi.nlm.nih.gov/pubmed/24157281
http://www.sciencedirect.com/science/article/pii/S1083318813002350
https://www.ncbi.nlm.nih.gov/pubmed/24656705
http://www.sciencedirect.com/science/article/pii/S1083318813003409
https://www.ncbi.nlm.nih.gov/pubmed/21600810
http://www.sciencedirect.com/science/article/pii/S1083318811001811
http://www.sciencedirect.com/science/article/pii/S1083318811001811
https://www.ncbi.nlm.nih.gov/pubmed/10582792
http://humupd.oxfordjournals.org/content/5/5/546.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22703805
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4148072/pdf/nihms-622788.pdf
https://www.ncbi.nlm.nih.gov/pubmed/24615568
https://www.ncbi.nlm.nih.gov/pubmed/16580936
https://www.ncbi.nlm.nih.gov/pubmed/26206391
http://onlinelibrary.wiley.com/wol1/doi/10.1002/pbc.25614/full
https://www.ncbi.nlm.nih.gov/pubmed/25842162
http://www.sciencedirect.com/science/article/pii/S0090825815007829
https://www.ncbi.nlm.nih.gov/pubmed/16919804
http://www.sciencedirect.com/science/article/pii/S1054139X05005732
https://www.ncbi.nlm.nih.gov/pubmed/21135517
https://www.ncbi.nlm.nih.gov/pubmed/21883539
https://www.ncbi.nlm.nih.gov/pubmed/12837980
https://www.ncbi.nlm.nih.gov/pubmed/8008300
http://journals.lww.com/greenjournal/Abstract/1994/07000/Prognostic_Importance_of_Intraoperative_Rupture_of.1.aspx
https://www.ncbi.nlm.nih.gov/pubmed/24483623
http://www.tandfonline.com/doi/full/10.3109/01443615.2013.874406


VOL. 128, NO. 5, NOVEMBER 2016 Practice Bulletin  Evaluation and Management of Adnexal Masses   e225

adnexal cysts with a low risk of malignancy: is it a rec-
ommendable option? J Ultrasound Med 2015;34:985–91. 
(Level II-3) [PubMed] [Full Text] ^

121.  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) [PubMed] [Full Text] 
^

122.  Chan YM, Ng TY, Ngan HY, Wong LC. Quality of 
life in women treated with neoadjuvant chemotherapy 
for advanced ovarian cancer: a prospective longitudi-
nal study. Gynecol Oncol 2003;88:9–16. (Level II-2) 
[PubMed] [Full Text] ^

123.  Rosen M, Breitkopf D, Waud K. Tubo-ovarian abscess 
management options for women who desire fertili-
ty. Obstet Gynecol Surv 2009;64:681–9. (Level III) 
[PubMed] ^

124.  Centers for Disease Control and Prevention. Sexually 
Transmitted Diseases Treatment Guidelines, 2015. 
MMWR Recomm Rep 2015;64 (No. RR-3). (Level III) 
^

125.  Chappell CA, Wiesenfeld HC. Pathogenesis, diagno-
sis, and management of severe pelvic inflammatory 
disease and tuboovarian abscess. Clin Obstet Gynecol 
2012;55:893–903. (Level III) [PubMed] ^

126.  Perez-Medina T, Huertas MA, Bajo JM. Early ultrasound- 
guided transvaginal drainage of tubo-ovarian abscesses: 
a randomized study. Ultrasound Obstet Gynecol 1996; 
7:435–8. (Level I) [PubMed] [Full Text] ^

127.  Protopapas AG, Diakomanolis ES, Milingos SD, 
Rodolakis AJ, Markaki SN, Vlachos GD, et al. Tubo-
ovarian abscesses in postmenopausal women: gyneco-
logical malignancy until proven otherwise? Eur J Obstet 
Gynecol Reprod Biol 2004;114:203–9. (Level II-3) 
[PubMed] [Full Text] ^

128.  Santos XM, Cass DL, Dietrich JE. Outcome following 
detorsion of torsed adnexa in children. J Pediatr Adolesc 
Gynecol 2015;28:136–8. (Level III) [PubMed] [Full 
Text] ^

129.  Tsafrir Z, Hasson J, Levin I, Solomon E, Lessing JB, 
Azem F. Adnexal torsion: cystectomy and ovarian 
fixation are equally important in preventing recurrence.  
Eur J Obstet Gynecol Reprod Biol 2012;162:203–5. 
(Level II-3) [PubMed] [Full Text] ^

130.  Bozdag G, Demir B, Calis PT, Zengin D, Dilbaz B. The 
impact of adnexal torsion on antral follicle count when 
compared with contralateral ovary. J Minim Invasive 
Gynecol 2014;21:632–5. (Level II-3) [PubMed] [Full 
Text] ^

131.  Cohen SB, Oelsner G, Seidman DS, Admon D, Mashiach 
S, Goldenberg M. Laparoscopic detorsion allows sparing 
of the twisted ischemic adnexa. J Am Assoc Gynecol 
Laparosc 1999;6:139–43. (Level II-3) [PubMed] ^

132.  Hyttel TE, Bak GS, Larsen SB, Lokkegaard EC. 
Re-torsion of the ovaries. Acta Obstet Gynecol Scand 
2015;94:236–44. (Level III) [PubMed] [Full Text] ^

133.  Hoo WL, Yazbek J, Holland T, Mavrelos D, Tong EN, 
Jurkovic D. Expectant management of ultrasonically 
diagnosed ovarian dermoid cysts: is it possible to predict 
outcome? Ultrasound Obstet Gynecol 2010;36:235–40. 
(Level II-3) [PubMed] [Full Text] ^

134.  Somigliana E, Berlanda N, Benaglia L, Vigano P, 
Vercellini P, Fedele L. Surgical excision of endometrio-
mas and ovarian reserve: a systematic review on serum 
antimullerian hormone level modifications. Fertil Steril 
2012;98:1531–8. (Level III) [PubMed] [Full Text] ^

135.  Kitajima M, Defrere S, Dolmans MM, Colette S, 
Squifflet J, Van Langendonckt A, et al. Endometriomas 
as a possible cause of reduced ovarian reserve in women 
with endometriosis. Fertil Steril 2011;96:685–91.  
(Level III) [PubMed] [Full Text] ^

136.  Almog B, Shehata F, Sheizaf B, Tan SL, Tulandi T. 
Effects of ovarian endometrioma on the number of oocytes 
retrieved for in vitro fertilization. Fertil Steril 2011; 
95:525–7. (Level II-3) [PubMed] [Full Text] ^

137.  Benaglia L, Bermejo A, Somigliana E, Faulisi S, Ragni G, 
Fedele L, et al. In vitro fertilization outcome in women 
with unoperated bilateral endometriomas. Fertil Steril 
2013;99:1714 –9. (Level II-3) [PubMed] [Full Text] ^

138.  Legendre G, Catala L, Moriniere C, Lacoeuille C, 
Boussion F, Sentilhes L, et al. Relationship between 
ovarian cysts and infertility: what surgery and when? 
Fertil Steril 2014;101:608–14. (Level III) [PubMed] 
[Full Text] ^

139.  Bernhard LM, Klebba PK, Gray DL, Mutch DG. 
Predictors of persistence of adnexal masses in preg-
nancy. Obstet Gynecol 1999;93:585–9. (Level II-3) 
[PubMed] [Obstetrics & Gynecology] ^

140.  Zanetta G, Mariani E, Lissoni A, Ceruti P, Trio D, 
Strobelt N, et al. A prospective study of the role of 
ultrasound in the management of adnexal masses in preg-
nancy. BJOG 2003;110:578–83. (Level III) [PubMed] 
[Full Text] ^

141.  Brady PC, Simpson LL, Lewin SN, Smok D, Lerner JP, 
D’Alton ME, et al. Safety of conservative management 
of ovarian masses during pregnancy. J Reprod Med 
2013;58:377–82. (Level II-3) [PubMed] ^

142.  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) [PubMed] [Full Text] ^

143.  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) [PubMed] 
[Obstetrics & Gynecology] ^

144.  Platek DN, Henderson CE, Goldberg GL. The man-
agement of a persistent adnexal mass in pregnancy. 
Am J Obstet Gynecol 1995;173:1236–40. (Level III) 
[PubMed] [Full Text] ^

145.  Bromley B, Benacerraf B. Adnexal masses during 
pregnancy: accuracy of sonographic diagnosis and out-
come. J Ultrasound Med 1997;16:447–52; quiz 453–4.  
(Level II-3) [PubMed] ^

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/greenjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 02/17/2024

https://www.ncbi.nlm.nih.gov/pubmed/26014317
http://www.jultrasoundmed.org/content/34/6/985.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/9887245
http://ac.els-cdn.com/S0090825898952131/1-s2.0-S0090825898952131-main.pdf?_tid=4fb66296-84e4-11e6-af87-00000aacb35e&acdnat=1475002860_6354d9fd56ad63dab7a3a35e00b684a4
https://www.ncbi.nlm.nih.gov/pubmed/12504620
http://ac.els-cdn.com/S0090825802968496/1-s2.0-S0090825802968496-main.pdf?_tid=88ebb066-84e4-11e6-8e8b-00000aab0f6c&acdnat=1475002956_8b8f8fae4638597e644a47ac3f8f385e
https://www.ncbi.nlm.nih.gov/pubmed/19772677
https://www.ncbi.nlm.nih.gov/pubmed/23090458
https://www.ncbi.nlm.nih.gov/pubmed/8807761
http://onlinelibrary.wiley.com/doi/10.1046/j.1469-0705.1996.07060435.x/epdf
https://www.ncbi.nlm.nih.gov/pubmed/15140516
http://www.sciencedirect.com/science/article/pii/S0301211503005554
https://www.ncbi.nlm.nih.gov/pubmed/26046601
http://www.sciencedirect.com/science/article/pii/S1083318814002034
http://www.sciencedirect.com/science/article/pii/S1083318814002034
https://www.ncbi.nlm.nih.gov/pubmed/22459653
http://www.sciencedirect.com/science/article/pii/S030121151200098X
https://www.ncbi.nlm.nih.gov/pubmed/24462592
http://www.sciencedirect.com/science/article/pii/S1553465014000375?np=y
http://www.sciencedirect.com/science/article/pii/S1553465014000375?np=y
https://www.ncbi.nlm.nih.gov/pubmed/10226121
https://www.ncbi.nlm.nih.gov/pubmed/25412114
http://onlinelibrary.wiley.com/doi/10.1111/aogs.12542/full
https://www.ncbi.nlm.nih.gov/pubmed/20201114
http://onlinelibrary.wiley.com/doi/10.1002/uog.7610/full
https://www.ncbi.nlm.nih.gov/pubmed/22975114
http://www.sciencedirect.com/science/article/pii/S0015028212020614
https://www.ncbi.nlm.nih.gov/pubmed/21802672
http://www.sciencedirect.com/science/article/pii/S0015028211010417
https://www.ncbi.nlm.nih.gov/pubmed/20378109
http://www.sciencedirect.com/science/article/pii/S0015028210003808
https://www.ncbi.nlm.nih.gov/pubmed/23415975
http://www.sciencedirect.com/science/article/pii/S0015028213001660
https://www.ncbi.nlm.nih.gov/pubmed/24559614
http://www.sciencedirect.com/science/article/pii/S0015028214000521
https://www.ncbi.nlm.nih.gov/pubmed/10214838
http://journals.lww.com/greenjournal/Fulltext/1999/04000/Predictors_of_Persistence_of_Adnexal_Masses_in.22.aspx
https://www.ncbi.nlm.nih.gov/pubmed/12798475
http://onlinelibrary.wiley.com/doi/10.1046/j.1471-0528.2003.02940.x/full
https://www.ncbi.nlm.nih.gov/pubmed/24050025
https://www.ncbi.nlm.nih.gov/pubmed/10411786
http://www.sciencedirect.com/science/article/pii/S0002937899704291
https://www.ncbi.nlm.nih.gov/pubmed/15863550
http://journals.lww.com/greenjournal/Fulltext/2005/05000/Adnexal_Masses_in_Pregnancy__Surgery_Compared_With.27.aspx
https://www.ncbi.nlm.nih.gov/pubmed/7485328
http://ac.els-cdn.com/0002937895913610/1-s2.0-0002937895913610-main.pdf?_tid=1ab6315e-84e7-11e6-8e8b-00000aab0f6c&acdnat=1475004060_4903eb46091c37981af6a4d8e1cc7082
https://www.ncbi.nlm.nih.gov/pubmed/9315194


e226   Practice Bulletin  Evaluation and Management of Adnexal Masses OBSTETRICS & GYNECOLOGY

146.  Sunoo CS, Terada KY, Kamemoto LE, Hale RW. 
Adnexal masses in pregnancy: occurrence by ethnic 
group. Obstet Gynecol 1990;75:38–40. (Level III) 
[PubMed] [Obstetrics & Gynecology] ^

147.  Surampudi K, Nirmalan PK, Gundabattula SR, Chandran 
JB. Management of adnexal masses in pregnancy: our 
experience from a tertiary referral perinatal centre in 
South India. Arch Gynecol Obstet 2015;291:53–8. 
(Level II-3) [PubMed] ^

148.  Balci O, Gezginc K, Karatayli R, Acar A, Celik C, 
Colakoglu MC. Management and outcomes of adnexal 
masses during pregnancy: a 6-year experience. J Obstet 
Gynaecol Res 2008;34:524–8. (Level III) [PubMed] ^

149.  Guidelines for diagnostic imaging during pregnancy and 
lactation. Committee Opinion No. 656. American College 
of Obstetricians and Gynecologists. Obstet Gynecol 
2016;127:e75–80. (Level III) [PubMed] [Obstetrics & 
Gynecology] ^

150.  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) [PubMed] ^

151.  Balthazar U, Steiner AZ, Boggess JF, Gehrig PA. 
Management of a persistent adnexal mass in pregnancy: 
what is the ideal surgical approach? J Minim Invasive 
Gynecol 2011;18:720–5. (Level II-3) [PubMed] [Full 
Text] ^

The MEDLINE database, the Cochrane Library, and 
ACOG’s own internal resources and documents were used 
to con duct a lit er a ture search to lo cate rel e vant ar ti cles pub-
lished be tween January 2000 and August 2016. The search 
was re strict ed to ar ti cles pub lished in the English lan guage. 
Pri or i ty was given to articles re port ing results of orig i nal 
re search, although re view ar ti cles and com men tar ies also 
were consulted. Ab stracts of re search pre sent ed at sym po-
sia and sci en tif ic con fer enc es were not con sid ered adequate 
for in clu sion in this doc u ment. Guide lines pub lished by 
or ga ni za tions or in sti tu tions such as the Na tion al In sti tutes 
of Health and the Amer i can Col lege of Ob ste tri cians and 
Gy ne col o gists were re viewed, and ad di tion al studies were 
located by re view ing bib liographies of identified articles. 
When re li able research was not available, expert opinions 
from ob ste tri cian–gynecologists were used.

Studies were reviewed and evaluated for qual i ty ac cord ing 
to the method outlined by the U.S. Pre ven tive Services 
Task Force:

I Evidence obtained from at least one prop er ly 
de signed randomized controlled trial.

II-1 Evidence obtained from well-designed con trolled 
tri als without randomization.

II-2 Evidence obtained from well-designed co hort or 
case–control analytic studies, pref er a bly from more 
than one center or research group.

II-3 Evidence obtained from multiple time series with or 
with out the intervention. Dra mat ic re sults in un con-
trolled ex per i ments also could be regarded as this 
type of ev i dence.

III Opinions of respected authorities, based on clin i cal 
ex pe ri ence, descriptive stud ies, or re ports of ex pert 
committees.

Based on the highest level of evidence found in the data, 
recommendations are provided and grad ed ac cord ing to the 
following categories:

Level A—Recommendations are based on good and con-
sis tent sci en tif ic evidence.

Level B—Recommendations are based on limited or in con-
sis tent scientific evidence.

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