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The Society of Radiologists in Ultrasound convened a panel 
of specialists from gynecology, radiology, and pathology 
to arrive at a consensus regarding the management of 
ovarian and other adnexal cysts imaged sonographically in 
asymptomatic women. The panel met in Chicago, Ill, on 
October 27–28, 2009, and drafted this consensus state-
ment. The recommendations in this statement are based 
on analysis of current literature and common practice 
strategies, and are thought to represent a reasonable ap-
proach to asymptomatic ovarian and other adnexal cysts 
imaged at ultrasonography.
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can be shown to be pedunculated fi -
broids. Our goal was to improve patient 
care, and where possible, decrease un-
necessary additional imaging and pa-
tient anxiety associated with the diag-
nosis of an adnexal cyst. As much as 
possible, recommendations were based 
on published evidence, though in many 
situations reliable evidence was lacking 
and recommendations were based on a 
consensus opinion of the panelists. 

 Speakers were asked to provide a 
brief summary of their talks and a short 
list of relevant references ( 4–41 ), which 
were made available to the panelists 
before the meeting. The panel consisted 
of the two comoderators and 14 addi-
tional panelists. An audience of invited 
representatives from various medical 
societies and industry was also present. 
The fi rst day of the conference con-
sisted of presentations and discussion 
regarding normal ovarian sonographic 
fi ndings, sonographic fi ndings that may 
occur with different types of adnexal 
cysts, pathologic and clinical data re-
garding ovarian cysts, timing and related 
features of menopause, and management 
options. During the evening of the fi rst 
day, a subset of panelists drafted a 
preliminary statement. The following 
morning, the preliminary statement 
was discussed and revised by the panel 
until a consensus was reached. After the 
conference, the consensus document 

 Pelvic US remains the primary, and 
in most cases the preferred, imaging 
modality to evaluate adnexal cysts ( 1 ). 
The majority of adnexal masses can be 
correctly categorized based on grayscale 
and color or power Doppler US fea-
tures ( 2 ). Surgical removal is the gen-
erally accepted management for cystic 
adnexal masses with sonographic fea-
tures suggestive of malignancy (which 
is the minority of adnexal masses). The 
vast majority of cystic adnexal masses 
are benign ( 2 ), and either have typical 
sonographic features that allow a confi -
dent determination of benignity or have 
indeterminate sonographic features that 
do not allow a confi dent diagnosis to be 
made. There is a lack of consensus on 
how to manage patients in these two 
groups, and current approaches vary. 
Our goal was to reach a consensus on 
which masses require no follow-up; 
which masses need imaging follow-up, 
as well as when this evaluation should 
occur; and which masses warrant surgical 
evaluation. 

 This conference dealt with masses 
in asymptomatic nonpregnant women. 
It should be recognized that these rec-
ommendations may be helpful in symp-
tomatic women, but the clinical setting 
will often determine management in a 
manner beyond the scope of this con-
sensus panel. 

 Methods and Conference Preparations 

 The comoderators of the conference 
(D.L. and D.L.B.) planned the topics 
and enlisted speakers to discuss thor-
ough coverage of these topics. We limited 
the discussion to asymptomatic, non-
pregnant, adult women with ovarian or 
other adnexal cysts. The specifi c top-
ics were the appropriate follow-up of 
cysts with respect to patient age and/or 
menopausal status, cyst size, cyst mor-
phology, and Doppler US fi ndings. Man-
agement of adnexal cysts in symptomatic 
women will be considerably infl uenced 
by patient symptoms in addition to the 
previously mentioned parameters. We 
did not address solid adnexal masses, 
since such lesions, although most com-
monly benign, will generally be referred 
for surgical evaluation ( 3 ) unless they 

            The Society of Radiologists in Ul-
trasound (SRU) convened a panel 
of specialists from gynecology, 

radiology, and pathology to arrive at a 
consensus regarding the management 
of ovarian and other adnexal cysts im-
aged at ultrasonography (US) in as-
ymptomatic women. The panel (along 
with observers with expertise in US 
and gynecology) met in Chicago, Ill, on 
October 27–28, 2009, and drafted this 
consensus statement. The expertise of 
the panelists included radiology, with 
subspecialty interests in gynecologic 
US; gynecology, with subspecialty in-
terests in gynecologic US, general gyne-
cology, reproductive endocrinology and 
infertility, menopause, and gynecologic 
oncology; pathology, with subspecialty 
interest in gynecologic pathology; and 
epidemiology. 

 Implications for Patient Care 

 Adnexal masses in the physiologic  n
range in terms of size and appear-
ance in a woman of menstrual age 
or a simple adnexal cyst less than or 
equal to 1 cm in a postmenopausal 
woman are likely benign; these fi nd-
ings are almost always of no clinical 
importance in asymptomatic 
women and can be safely ignored. 
 Simple cysts larger than 3 cm in  n
women of reproductive age or 
larger than 1 cm in postmeno-
pausal women should be 
described in US reports. 
 Although simple cysts of any size  n
are unlikely to be malignant 
lesions, it is reasonable to per-
form yearly sonographic follow-
up of cysts larger than 5 cm in 
premenopausal women and 
1 cm in postmenopausal women; 
the 5-cm limit was also used for 
the recommendation of follow-up 
in classic-appearing hemorrhagic 
cysts in premenopausal women.  
 Use of these guidelines should  n
prevent patient (and physician) 
anxiety and limit the need for 
follow-up examinations for 
benign physiologic and clinically 
inconsequential adnexal cysts. 
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Postmenopause is defi ned as 1 year or 
more of amenorrhea from fi nal men-
strual period. Physiologically, the post-
menopausal period can be divided into 
two stages: early postmenopause (years 
1–5 since fi nal menstrual period) and late 
postmenopause (greater than 5 years 
since fi nal menstrual period) ( 44 ). Ovula-
tory cycles occur infrequently after the 
fi nal menstrual period ( 31 ). 

 Sonographic Appearance of the Normal 
Ovary 
 The normal ovary in a woman of repro-
ductive age has a varying appearance 
throughout the menstrual cycle, which 
may include multiple developing folli-
cles, one or more dominant follicles, and 
a corpus luteum. At US the follicles ap-
pear as multiple, thin and smooth walled, 
round or oval, anechoic spaces with no 
fl ow by means of color Doppler US (ie, 
appearing as simple cysts). The size of the 
dominant follicle at ovulation averages 
2–2.4 cm, with a range of 1.7–2.8 cm 
( 45,46 ). For simplicity, the panel felt 
that follicles or simple cysts up to 3 cm 
in maximal diameter should be consid-
ered normal physiologic fi ndings. After 
ovulation takes place, the dominant 
follicle turns into a corpus luteum. The 
corpus luteum is typically a cyst with dif-
fusely thick walls and crenulated inner 
margins, measuring less than 3 cm in 
maximal diameter ( 47–49 ). It usually 
has internal echoes and a ring of vascu-
larity at the periphery at color Doppler 
US ( 47–49 ). 

 Folliculogenesis ceases and the ova-
ries decrease in size after menopause. 
At US the normal postmenopausal ovary 
typically appears small and homogeneous 
in echotexture. Small simple cysts be-
come less frequently observed as a pa-
tient progresses through the menopause 
transition ( 50 ). Some of these cysts 
appreciated in early menopause may 
refl ect an ovulatory event, and others 
may be paraovarian or tubal in origin. 
Even in late menopause where ovula-
tion is unlikely to occur, small simple 
cysts up to 1 cm may be seen in up to 21% 
of women ( 51 ). The panel agreed that 
simple cysts up to 1 cm in greatest diam-
eter in the ovary of a postmenopausal 
woman should be considered a fi nding 

is variability in accuracy of measure-
ments. Mean or maximum diameters 
have been used variably in published 
studies. The panelists chose to use 
maximum diameter of the cyst in our 
recommendations. 

 US Reporting 
 We recognize that different reporting 
styles exist, and that the extent of the 
description of normal and clinically 
inconsequential fi ndings in imaging re-
ports can be variable. In general, normal 
and clinically inconsequential fi ndings 
(described below) do not require any 
follow-up, and no follow-up studies should 
be recommended. 

 When making recommendations on 
management options, cyst aspiration 
was not considered as an option, as the 
panel felt that cyst aspiration was not 
generally a reasonable approach in the 
asymptomatic patient. The sensitivity 
of cyst fl uid cytology for malignancy is 
low, and many cysts will recur after as-
piration ( 3,6 ). 

 Clinical Information Pertinent to Pelvic 
Sonography 
 Important information that should be 
known at the time of each pelvic sono-
gram includes patient age, last menstrual 
period, and relevant signs or symptoms 
of a pelvic abnormality (ie, indication 
for examination). The majority of the 
panel also felt that a patient’s hormonal 
status (oral contraceptives, hormone 
replacement therapy, or fertility drugs) 
should be known. Other information 
that may be helpful includes a personal 
or family history of cancer, history of 
prior pelvic surgery, and results of prior 
imaging studies. 

 Defi nition of Menopause 
 A strict determination of menopause 
(especially early postmenopause) and 
perimenopause is diffi cult because it 
represents a continuum. Variations of 
physiology may occur in perimenopausal 
women, and the ovaries may appear 
somewhere in the spectrum between 
pre-and postmenopausal ovaries. The 
average age of menopause is 51–53 years 
in Western countries ( 42 ), with a wide 
variation from 40–60 years of age ( 43 ). 

was prepared by the comoderators and 
sent to all the panelists and participat-
ing SRU Executive Board members for 
review. 

 Consensus Discussion 

 US Technical Aspects 
 The sonographic features discussed 
in this document, and the subsequent 
recommendations, require that a tech-
nically adequate pelvic US study has 
been obtained. Generally this includes 
transvaginal US, with transabdominal 
US as needed, and requires that the 
entire cyst be adequately imaged. We 
recognize that, for various reasons, there 
will be occasional instances where an 
adequate US study cannot be obtained. 
In this instance, reliable characteriza-
tion of the type of cyst may not be pos-
sible with US. Color or power Doppler 
US is needed for evaluation of most 
complex cysts to ensure that no solid 
elements are present (that might ap-
pear hypoechoic on gray-scale images 
and not be recognized as solid), and to 
evaluate for the presence or absence of 
fl ow within any seemingly solid areas or 
septations. Color or power Doppler US 
requires proper technique to prevent 
erroneous interpretation. Multiple pa-
rameters, including gain and pulse rep-
etition frequency, need to be optimized 
to detect slow fl ow. In some cases, such 
as when color or power Doppler imaging 
demonstrates small foci of color rather 
than distinct vessels, spectral Doppler 
imaging should be performed to distin-
guish fl ow from noise or artifact. Much 
has been written about use of pulsatil-
ity index and resistive index in distin-
guishing between benign and malignant 
adnexal masses. However, the sensitivity 
and specificity of threshold spectral 
Doppler values are not suffi ciently better 
than those of morphologic assessment 
for recommendation of use of these 
parameters. It was the consensus opin-
ion in the conference that presence of fl ow 
in a solid element was the most impor-
tant Doppler feature. We also recognize 
that measurements of cysts in three di-
mensions can be modifi ed by pressure 
with the vaginal probe and that there 
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 2. Cysts  . 3 and  ! 5 cm: Should be 
described in the imaging report with a 
statement that they are almost certainly 
benign; do not need follow-up. 

 3. Cysts  . 5 and  ! 7 cm: Should be 
described in the imaging report with 
a statement that they are almost cer-
tainly benign; yearly follow-up with US 
recommended. 

 4. Cysts  . 7 cm: Since these may 
be diffi cult to assess completely with 
US, further imaging with magnetic 
resonance (MR) or surgical evaluation 
should be considered. 

 In postmenopausal women: 
 1. Cysts  ! 1 cm: Are clinically in-

consequential; at the discretion of the 
interpreting physician whether or not 
to describe them in the imaging report; 
do not need follow-up. 

 2. Cysts  . 1 and  ! 7 cm: Should be de-
scribed in the imaging report with state-
ment that they are almost certainly benign; 
yearly follow-up, at least initially, with US 
recommended. Some practices may opt 
to increase the lower size threshold for 
follow-up from 1 cm to as high as 3 cm. 
One may opt to continue follow-up an-
nually or to decrease the frequency of 
follow-up once stability or decrease in 
size has been confi rmed. Cysts in the 
larger end of this range should still gen-
erally be followed on a regular basis. 

 3. Cysts  . 7 cm: Since these may be 
diffi cult to assess completely with US, 
further imaging with MR or surgical 
evaluation should be considered. 

 Paraovarian and paratubal cysts 
were considered together with ovarian 
cysts. Unlike the ovary, where folliculo-
genesis usually explains follicles up to 
3 cm, we recognize that there is no sim-
ilar rationale for ignoring small simple 
paraovarian cysts. However, paraovar-
ian cysts are common and usually ap-
pear sonographically as simple cysts 
( 30,33 ). Simple paraovarian cysts are 
very unlikely to be malignant ( 30,33 ). 
Studies showing the benign nature of 
simple cysts have often evaluated ad-
nexal cysts, not distinguishing ovar-
ian from paraovarian cysts ( 52,56,58 ). 
While they are not likely to resolve, 
simple paraovarian cysts generally are 
inconsequential in asymptomatic women. 
The panel felt that using the same size 

cyst where the wall has presumably 
been incompletely imaged. Small mural 
nodules may be missed at US in seem-
ingly simple cysts larger than 7.5 cm 
( 56 ). Other than these size thresholds, 
the panel recognized that there is little 
evidence to guide management. These 
simple cysts are either nonneoplastic 
cysts (including physiologic cysts, parao-
varian or paratubal cysts, and small 
hydrosalpinges) or benign neoplastic 
cysts (including serous and mucinous 
cystadenomas). 

 The panelists recognized that, while 
simple cysts of any size are almost cer-
tainly benign, there is little evidence in 
the literature to guide which asymptom-
atic simple cysts may be ignored versus 
which need to be followed. The decision 
regarding the lower size threshold above 
which simple cysts need to be followed 
in postmenopausal women was the most 
diffi cult issue on which to reach a con-
sensus, and we debated thresholds up 
to 3 cm. The majority of the panelists 
chose 1 cm as the threshold but recog-
nized that practices may choose to in-
crease that threshold up to 3 cm, at the 
risk of allowing a small benign neoplasm 
to grow until it becomes recognized later 
clinically or on a future imaging study. 
The panelists also recognized that there 
is little evidence to guide when follow-up 
can occur with decreased frequency 
or cease. Our recommendations entail 
yearly follow-up US initially. Practitio-
ners may chose to decrease the frequency 
of follow-up once they are reasonably 
assured of stability or decrease in size, 
however, the panel did not feel they 
could make specifi c recommendations 
on this issue. It is hoped that forthcom-
ing investigations will provide data to 
better guide these decisions. It may be 
that in the future, we can completely 
ignore these cysts or only follow them for 
a few years if they are stable in size and 
appearance. The panel reached the fol-
lowing consensus recommendations for 
simple cysts. 

 In women of reproductive age: 
 1. Cysts  ! 3 cm: Normal physiologic 

fi ndings; at the discretion of the inter-
preting physician whether or not to de-
scribe them in the imaging report; do 
not need follow-up. 

of no clinical importance. Therefore, 
these small simple cysts do not require 
follow-up. 

 Malignant Potential of Ovarian Cysts 
 Simple ovarian cysts that are removed 
surgically tend to be larger cysts and/or 
those in postmenopausal women, and up 
to 84% are serous cystadenomas ( 52 ). 
Hence, a central question is whether 
cystadenomas, particularly serous cysta-
denomas, have malignant potential. 

 Although ovarian cystadenoma and 
cystadenofi broma may be precursor le-
sions for borderline (low malignant po-
tential) tumors and low-grade carcinoma, 
the rate of transformation is exceedingly 
slow, and these lesions can be consid-
ered benign ( 53 ). A small subset of ap-
parently “simple cysts” is found to have 
borderline histologic fi ndings at excision 
( 54 ). However, short-term follow-up 
is unlikely to demonstrate clinically im-
portant progressive disease since the 
risk and rate of malignant transfor-
mation of a borderline tumor is low. 
Mucinous borderline tumors generally 
stay confi ned to the ovary even when 
they contain intraepithelial carcinoma. 
Serous borderline tumors may progress 
to low-grade carcinoma, but the recur-
rence rate is only 0.27% per year for 
stage I tumors and 2.4% for high-stage 
tumors ( 55 ). Lesions at risk for recur-
rence and transformation typically show 
peritoneal implants at initial presenta-
tion ( 32,41 ). Serous borderline tumors 
and high-grade serous carcinomas are 
genetically distinct lesions, and it is rare 
to see a transformation from borderline 
to high-grade malignancy ( 11 ). 

 Cysts with Benign Characteristics: 
Sonographic Features and 
Recommendations 
 Simple adnexal cysts.—  A simple cyst 
is a round or oval anechoic space with 
smooth thin walls, posterior acoustic 
enhancement, no solid component or 
septation, and no internal fl ow at color 
Doppler US. Simple adnexal cysts up to 
10 cm in a patient of any age are highly 
likely to be benign, with malignancy 
rates of less than 1% ( 6,52,56,57 ). 
The rare simple cyst that is found to 
have ovarian cancer is usually a large 
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components, hyperechoic lines and dots, 
and area of acoustic shadowing, with 
no internal flow at color Doppler US 
( 33,38,64–66 ). Additionally, floating 
spherical structures, though uncom-
mon, allow a confi dent diagnosis ( 67 ). 
Masses with features classic for a der-
moid usually do not need other imaging 
modalities to establish the diagnosis but 
should generally be followed with US at 
an initial interval of between 6 months 
and 1 year, regardless of age, if they are 
not removed. The purpose of follow-up 
is to ensure that the lesion is not chang-
ing in size or internal architecture. 

 Malignant transformation, reported 
in 0.17%–2% of dermoids, is almost ex-
clusively due to squamous cell carcinoma 
and tends to occur in women older than 
50 years and in tumors larger than 10 cm, 
although malignant transformation has 
been reported in tumors as small as 
3 cm ( 68–71 ). Most dermoids are de-
tected 15–20 years before they undergo 
malignant transformation ( 68,70 ). Re-
liable sonographic features to predict 
malignant transformation have not been 
established, but malignancy should be 
considered if there are isoechoic (echo-
genicity similar to the wall of the cyst) 
branching structures ( 72 ), solid areas 
with fl ow at Doppler US ( 69,73 ), or in-
vasion into adjacent organs. Benign tera-
tomas may have fl ow detected peripher-
ally at color Doppler US, but malignancy 
should be considered if fl ow is seen cen-
trally since it is unusual to see central 
fl ow in a benign teratoma ( 74,75 ). 

 Hydrosalpinx.—  Sonographic features 
that are considered classic for a hydro-
salpinx, and that allow a confi dent diag-
nosis, are a tubular shaped cystic mass 
with either short round projections (ie, 
small nodules generally  ,  3 mm, also 
known as “beads on a string” appearance 
representing the endosalpingeal folds) 
or a waist sign (ie, indentations on op-
posite sides) ( 26,33,38 ). The hydrosal-
pinx should be seen separate from the 
ipsilateral ovary. Incomplete septations 
may allow the imager to appreciate the 
tubular nature of the cyst. Cine clips 
or three-dimensional imaging (includ-
ing inversion mode imaging) may be 
helpful in establishing the diagnosis in 
some cases with uncertain features on 

 Endometrioma.—  Sonographically, 
many endometriomas demonstrate in-
ternal homogeneous ground-glass or 
low-level echoes, without internal color 
Doppler fl ow, wall nodules, or other 
neoplastic features; in such masses, the 
additional features of multilocularity 
and/or tiny echogenic wall foci can help 
distinguish them from an acute hem-
orrhagic cyst ( 27,33,38 ). When these 
additional features are not present, 
an initial short-interval follow-up with 
US (6–12 weeks) in a woman of men-
strual age is helpful to ensure that an 
acute hemorrhagic cyst has not been 
mistaken for an endometrioma. Cystic 
masses with classic features of an en-
dometrioma should be followed with 
US if they are not removed surgically. 
The frequency of follow-up is variable, 
and should be based on factors such 
as the patient’s age and clinical symp-
toms, such as pain. In general follow-up 
should be at least yearly, to ensure that 
the cyst is not progressively enlarging 
and not changing in internal architec-
ture (for example, new development of 
a solid element). 

 About 1% of endometriomas are be-
lieved to undergo malignant transforma-
tion, usually endometrioid or clear cell 
carcinoma ( 60 ). Malignancy is uncommon 
in endometriomas smaller than 6 cm, 
and most malignancies occur in endo-
metriomas larger than 9 cm ( 60,61 ). 
The majority of women with carcinoma 
in an endometrioma are older than 
45 years ( 61 ). The mean latency period 
for development of carcinoma is 4.5 years 
(range, 1–16 years), with shorter latency 
periods in older women ( 60 ). Rapid cyst 
growth or development of a signifi cant 
solid component with fl ow at Doppler US 
should raise concern for malignancy. 
The panel recognized that a minority of 
benign endometriomas will have small 
solid-appearing areas ( 27,62 ), some-
times even with fl ow at Doppler US ( 63 ), 
and these are in the indeterminate 
category, which is discussed below. 

 Dermoid.—  We considered the term 
“dermoid” to be synonymous with mature 
cystic teratoma of the ovary. Sonographic 
features that are considered classic for 
a dermoid, and that allow a confi dent di-
agnosis are: focal or diffuse hyperechoic 

thresholds as for ovarian cysts was 
reasonable. 

 Hemorrhagic ovarian cyst.—  Hemor-
rhagic ovarian cysts are generally due to 
expanding hemorrhage within a corpus 
luteum or other functional cyst. Sono-
graphic features that are considered 
classic for a hemorrhagic ovarian cyst 
and that allow a confi dent diagnosis are: 
a complex cystic mass with a reticular 
pattern of internal echoes (also known as 
fi shnet, cobweb, spiderweb, or lacy ap-
pearance, generally due to fi brin strands) 
and/or a solid-appearing area with con-
cave margins, no internal fl ow at color 
Doppler US, and usually circumferen-
tial fl ow in the wall of the cyst ( 28,38 ). 
Wall thickness is variable in hemor-
rhagic cysts. 

 While hemorrhagic cysts typically re-
solve within 8 weeks ( 59 ), the panel rec-
ognized that there is little evidence in the 
literature to guide which ovarian cysts 
with classic features of a hemorrhagic 
cyst as described above need follow-up. 
The panel reached the following consen-
sus recommendations for such cysts. 

 In women of reproductive age: 
 1. Cysts  ! 3 cm: At the discretion 

of the interpreting physician whether 
or not to describe them in the imaging 
report; do not need follow-up. 

 2. Cysts  . 3 and  ! 5 cm: Should be 
described in the imaging report; do not 
need follow-up. 

 3. Cysts  . 5 cm: Should be described 
in the imaging report; short-interval 
follow-up (6–12 weeks) with US recom-
mended to ensure resolution. While im-
aging in the follicular phase, on days 3–10 
of the menstrual cycle, is optimal, the 
panel recognized that this is sometimes 
diffi cult to coordinate in clinical practice. 

 Since women in early postmeno-
pause occasionally ovulate and, there-
fore, develop complex cysts with the ap-
pearance of a classic hemorrhagic cyst, 
any such cyst should be described in the 
imaging report; short-interval follow-up 
(6–12 weeks) with US recommended to 
ensure resolution. 

 Since late postmenopausal women 
should never have a hemorrhagic cyst, 
any cyst with such an appearance should 
be considered neoplastic and surgical 
evaluation should be considered. 
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cysts, once cyst size increases above 
10 cm, the lesion has a 13% chance of 
being malignant ( 15 ). 

 Cysts with Characteristics Worrisome for 
Malignancy: Sonographic Features and 
Recommendations 
 Thick septations ( " 3 mm), solid ele-
ments with fl ow at Doppler US, and focal 
areas of wall thickening ( " 3 mm) are 
very worrisome for a malignant neo-
plasm, particularly when seen in as-
sociation with omental or peritoneal 
masses or a moderate or large amount 
of ascitic fl uid in the pelvis ( 7,76 ). A cyst 
with a nodule that has internal blood 
fl ow has the highest likelihood of be-
ing malignant ( 7 ). Therefore, these le-
sions do not need follow-up imaging but 
rather should be considered for surgical 
evaluation. 

 Consensus Statement 

 The consensus recommendations are 
summarized in the Figure . These rec-
ommendations were developed to assist 
health care providers in deciding which 
asymptomatic ovarian and other adn-
exal cystic masses can be ignored and 
which should be followed with US (or 
MR imaging) or surgically evaluated. 
The recommendations were based on 
the state of knowledge and available 
data at the time of the consensus con-
ference (October 2009), and it is un-
derstood that as research continues, 
the recommendations regarding man-
agement of adnexal cysts may change. 

 The goal of sonographic assessment 
of an adnexal mass is to determine if it 
is likely benign or if it is indeterminate 
or malignant. Those masses in the physi-
ologic range in size and appearance in a 
woman of menstrual age, or a simple ad-
nexal cyst smaller than or equal to 1 cm 
in a postmenopausal woman, are likely 
benign. These fi ndings are almost always 
of no clinical importance in asymptom-
atic women and can be safely ignored. 

 Simple cysts larger than 3 cm in 
women of reproductive age or larger 
than 1 cm in postmenopausal women 
should be described in US reports. 
Although simple cysts of any size are 
unlikely to be malignant lesions, the 

but not suffi ciently classic to allow a 
confi dent diagnosis, of hemorrhagic cyst, 
endometrioma, or dermoid. The panel 
reached the following consensus recom-
mendations for such cysts: 

 1. In women of reproductive age 
or women in early postmenopause: 
Follow-up US should be performed in 
6–12 weeks. Resolution of the lesion 
confi rms a hemorrhagic cyst. If the le-
sion is unchanged, then hemorrhagic 
cyst is unlikely, and continued follow-up 
with either US or MR imaging should 
then be considered. If these studies do 
not confi rm an endometrioma or der-
moid, then surgical evaluation should 
be considered. 

 2. In postmenopausal women: Con-
sider surgical evaluation. 

 Features that we would specifi cally 
consider as indeterminate are multiple 
thin septations or a solid nodule without 
detectable fl ow at Doppler US. These 
fi ndings are suggestive of neoplasms, 
most often benign. Irregularity or tiny 
areas of focal thickening of the cyst wall 
may be diffi cult to distinguish from a 
small solid component and thus are in-
determinate for malignancy. Cysts with 
either of these indeterminate features 
merit more attention than the previ-
ously described cysts with typical be-
nign sonographic fi ndings. In a woman 
of reproductive age, this entails a short-
interval follow-up (6–12 weeks) with US 
or occasionally further characterization 
with MR imaging ( 1 ). MR imaging may 
be particularly helpful to confi rm ab-
sence of MR contrast enhancement in 
sonographically solid-appearing areas 
that do not have demonstrable fl ow at 
Doppler US. We believe a short-interval 
follow-up of 6–12 weeks with US should 
allow for suffi cient time for a physiologic 
cyst to resolve, but should be at a dif-
ferent phase of the menstrual cycle, ide-
ally during days 3 to 10 of the menstrual 
cycle, so that the development of a new 
cyst does not complicate the interpreta-
tion. The larger the cyst the more time 
it may take to resolve. If the lesion per-
sists, and continues to have indetermi-
nate fi ndings at US or MR imaging, sur-
gical evaluation should be considered. 
Although size cannot be used to dis-
tinguish between benign and malignant 

two-dimensional US images. Masses 
with features classic for a hydrosal-
pinx do not need further imaging or 
follow-up to establish the diagnosis. The 
frequency of follow-up is variable and 
should be based on factors such as pa-
tient’s age and clinical symptoms. 

 Peritoneal inclusion cyst.—  Peritoneal 
inclusion cysts, sometimes termed peri-
toneal pseudocysts, are typically seen 
in patients with prior pelvic surgery, 
endometriosis, or pelvic infl ammatory 
disease. Sonographic features that are 
considered classic for a peritoneal in-
clusion cyst, and that allow a confi dent 
diagnosis, are a cystic mass in which the 
ovary is either at the edge of the mass 
or suspended within the mass ( 17,33 ). 
Such masses usually have septations 
and often follow the contour of adjacent 
pelvic organs or peritoneal cavity, al-
though they can occasionally be spheri-
cal or ovoid ( 38 ). The septations can have 
fl ow detected at Doppler US. Masses 
with features classic for a peritoneal 
inclusion cyst do not need further im-
aging or follow-up to establish the di-
agnosis. If the appearance is not classic 
for a peritoneal inclusion cyst, then 
alternative imaging may be required. 
The need for, and frequency of, follow-up 
is variable and should be based on fac-
tors such as patient’s age and clinical 
symptoms. 

 Cysts with Indeterminate, but Probably 
Benign, Characteristics: Sonographic 
Features and Recommendations 
 A number of sonographic features can 
be seen in both benign and malignant 
masses. The presence of these sono-
graphic features raises concern for 
malignancy, but they are not predictive 
enough to allow a confi dent determi-
nation of either a benign or malignant 
process. Some of these indeterminate 
features are less worrisome for malig-
nancy than others. 

 A cyst that is otherwise simple but 
has a single thin septation ( , 3 mm) or 
a small calcifi cation in the wall is almost 
always benign. Such cysts should be fol-
lowed in a similar fashion as a simple cyst, 
as indicated by patient age and cyst size. 

 Another type of indeterminate cyst 
is one with features that are suggestive, 
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   Summary of recommendations for management of asymptomatic ovarian and other adnexal cysts.  ∗  = Follow-up recommendations are for US, unless otherwise 
indicated.  ∗  ∗  = Some practices may choose a threshold size slightly higher than 1 cm before recommending yearly follow-up. Practices may choose to decrease the 
frequency of follow-up once stability or decrease in size has been confi rmed.  (Figure continues.)    



950 radiology.rsna.org n Radiology: Volume 256: Number 3—September 2010

 SPECIAL REPORT:  Asymptomatic Ovarian and Other Adnexal Cysts Imaged at US Levine et al

Groundglass appearance
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consensus was that since sonographic 
follow-up is a low-risk procedure, it is 
reasonable to perform yearly sonographic 
follow-up on cysts larger than 5 cm in pre-
menopausal women and 1 cm in post-
menopausal women. The 5-cm limit was 
also used for the recommendation of 
follow-up in classic-appearing hemor-
rhagic cysts in premenopausal women. 

 Dermoids and endometriomas, given 
their typical slow growth and small po-
tential for associated malignancy should 
be followed with US yearly, at least ini-
tially. It is possible that the follow-up 
interval could be lengthened once con-
sistent stability has been demonstrated, 
but the panel recognized that we do 
not know when this is appropriate. 
Hydrosalpinx and peritoneal inclusion 
cysts need not be followed, unless the 
patient develops symptoms that war-
rant follow-up. 

 Cysts that have thick septations, nod-
ules with blood fl ow, or focal areas of wall 
thickening have a substantial likelihood of 
malignancy. Surgical evaluation should be 
strongly considered for these cysts. 

 Recommendations for Future Research 

 There are many areas for future re-
search that will further our ability to 
appropriately diagnose and follow adn-
exal cysts. The panel recommended the 
following areas for particular attention: 

 1. Long-term follow-up to elucidate 
the natural history of adnexal masses 
that, by the guidelines described in this 
document, will be followed with imag-
ing rather than surgically removed. This 
includes simple cysts, cysts with thin 
septations, and cysts with focal wall cal-
cifi cation. This may allow us to know 
how often clinicians follow recommen-
dations for follow-up as well as when a 
mass may no longer need follow-up. 

 2. Investigation of suspected endo-
metriomas that have a solid-appearing 
component, to determine features that 
allow a confi dent diagnosis of endo-
metrioma, and thus allow the lesion to 
be followed if there are no clinical indi-
cations for surgical removal. 

 3. Refi nement of the clinical impor-
tance of three-dimensional and Doppler 
US fi ndings. 

 4. Investigation into structured re-
porting of adnexal cysts to allow for 
improved communication of results and 
recommendations for follow-up. 

 5. Investigations into the role of 
contrast-enhanced US and other new 
techniques for tissue characterization 
in assessment of adnexal cysts. 

 6. Assessment of noninvasive meth-
ods for identifi cation of early ovarian 
cancer. 
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