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with long-term adverse consequences. Surgi-
cal peritubal adhesions are associated with 
hydrosalpinx and infection. Unilateral oo-
phorectomy can shorten a woman’s reproduc-
tive span by decreasing ovarian reserve [6]. 
Bilateral oophorectomy results in morbidity 
and mortality of premature menopause, in-
cluding accelerated bone loss and cardiovas-
cular death [7, 8]. Thus, once an adnexal le-
sion has been detected, the goal of further 
imaging is accurate tissue characterization 
resulting in surgery only for lesions that are 
indeterminate or frankly malignant.

This article describes the role of MRI, 
CT, and PET/CT in the detection of ovari-
an cancer and the evaluation of adnexal le-
sions. The biology of ovarian cancer and the 
natural history of adnexal masses relevant 
to imaging detection are reviewed. The rel-
ative usefulness and diagnostic accuracy of 
each technique in the imaging workup is dis-
cussed. Ovarian cancers of both common 
and rare histologies as well as other adnex-
al pathologies are presented with correlative 
imaging on multiple techniques.

Biology of Ovarian Tumors:  
Implications for Imaging Detection

Tumors arising from the surface epitheli-
um account for 90% of ovarian cancers and 
are pathologically designated as serous, mu-
cinous, clear cell, endometrioid, or Brenner 
(transitional) tumors based on the cell type. 
Each histologic type is further classified as 
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O
varian cancer is the leading cause 
of death from gynecologic can-
cers, with 21,550 estimated new 
cases and 14,600 estimated 

deaths in the United States in 2009 [1]. The 
lifetime risk of dying from invasive ovarian 
cancer is about one in 95. If diagnosed at 
stage I (ovary confined), there is a greater 
than 90% survival rate at 5 years. At the time 
of diagnosis, the majority of patients (65–
70% of cases) are found to have stage III (up-
per abdominal or regional lymph node me-
tastases) or stage IV (extraabdominal or 
hematogenous metastases) disease with a 
5-year survival rate of 30–73% [2]. Because 
early stage at diagnosis is correlated with a 
better prognosis, screening trials using trans-
vaginal ultrasound have been undertaken 
with the hope of facilitating early detection.

Incidentally discovered adnexal masses 
are common. In the United States, there is 
a 5–10% lifetime risk of women undergo-
ing surgery for this indication [3]. Incidental 
lesions pose a challenging diagnostic prob-
lem because imaging features of benign and 
malignant adnexal masses overlap [4]. Al-
though most incidental adnexal masses are 
benign [3], surgery rather than long-term fol-
low-up may be indicated if imaging features 
cannot definitively characterize the lesion as 
benign, depending on the patient’s age and 
other risk factors for malignancy [5]. How-
ever, oophorectomy, although a relatively 
minor surgical procedure, is also associated 
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OBJECTIVE. The purpose of this article is to describe the role of MR, CT, and PET/CT 
in the detection of ovarian cancer and the evaluation of adnexal lesions.

CONCLUSION. The goal of imaging in ovarian cancer detection is to expeditiously 
distinguish benign adnexal lesions from those requiring further pathologic evaluation for ma-
lignancy. For lesions indeterminate on ultrasound, MRI increases the specificity of imaging 
evaluation, thus decreasing benign resections. CT is useful in diagnosis and treatment plan-
ning of advanced cancer. Although 18F-FDG-avid ovarian lesions in postmenopausal women 
are considered suspicious for malignancy, PET/CT is not recommended for primary cancer 
detection because of high false-positive rates.
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benign, borderline malignant (tumors of 
low malignant potential), or malignant, re-
flecting differences in clinical behavior [9]. 
Borderline tumors are more frequently di-
agnosed in young women [10], and manage-
ment decisions require that the relatively low 
risk of tumor-related mortality be balanced 
against considerations of operative risks, fer-
tility preservation, and long-term morbidity 
of premature menopause if a complete can-
cer operation is pursued.

The most common malignant epithelial tu-
mor cell type is serous cystadenocarcinoma, 
which is histologically divided into low grade 
and high grade [11]. Rather than representing 
a spectrum, these two groups likely represent 
distinct diagnoses, displaying different epi-
demiology, pathogenesis, and clinical course 
[12]. High-grade serous carcinoma, the most 
commonly encountered cancer in clinical 
practice, arises de novo from the ovarian sur-
face epithelium from an unknown precursor 
lesion and progresses rapidly. In contrast, the 
less-common low-grade serous tumors devel-
op in a stepwise fashion from known precur-
sor lesions and display a less rapidly aggres-
sive pattern of spread, even at stages III and 
IV [13]. Nevertheless, both types are lethal, 
with the 5-year survival for low-grade and 
high-grade carcinomas reported as 55% [14] 
and 30% [12], respectively.

Because the most common ovarian can-
cer is high-grade serous cystadenocarcino-
ma, screening trials using transvaginal ultra-
sound have established that the majority of 
ovarian cancers show rapid progression from 
early-stage sonographically detectable lesion 
to stage III disease (Fig. 1). In one study, 
high-grade ovarian cancers all grew within 
4–6 weeks, with an estimated doubling time 
of less than 3 months [15]. In another tri-
al that imaged women every 6 months with 
transvaginal ultrasound, all 10 of the ovar-
ian cancers detected were at stage III or IV, 
having developed within the 6-month inter-
val between screenings [16]. Given the ob-
served rapid doubling time of ovarian cancer 
and its propensity for extraovarian dissem-
ination, consensus recommendations state 
that if imaging cannot quickly characterize 
an adnexal lesion as benign, or if clinical in-
dicators or patient risk factors suggest can-
cer, the lesion should be resected rather than 
followed [17].

Ovarian cancer screening trials have also 
revealed that, in the general population, ad-
nexal lesions are common, whereas ovarian 
cancer is relatively rare [18, 19] (Table 1). In 

one study that followed more than 15,000 
asymptomatic postmenopausal women over 
an average period of 6.3 years, 18% devel-
oped unilocular cysts (measuring up to 10 
cm) of which 69% resolved spontaneously 
[20]. Complex ovarian cysts show a reported 
incidence of 3.2% in postmenopausal wom-
en, 55% of which resolve within 60 days [15]. 
This high incidence of benign adnexal lesions 
coupled with the low incidence of ovarian 

cancer in the general population means that 
a diagnostic test with 100% sensitivity and 
99% specificity is estimated to have a positive 
predictive value of 4.8% [17]. In other words, 
more than 95% of lesions resected on the ba-
sis of such a test would be benign.

Incidental adnexal masses represent a 
wide variety of pathologies [21] (Table 2), in-
cluding functional cysts, infectious process-
es, endometriosis, benign or malignant neo-

TABLE 1:  Incidence of Incidental Adnexal Masses

Menstrual Status 
[Reference] Ultrasound Features Prevalence (%)

Estimated Risk of 
Malignancy (%)

Postmenopausal [18] Simple cyst (< 10 cm) 3.3 0 to < 0.1

Premenopausal [19] Simple cyst 15.0 NA

Postmenopausal [18] Complex cyst (< 10 cm) 3.2 6.1

Note—NA indicates not applicable.

TABLE 2:  Differential Diagnosis of Adnexal Lesions [21]

Location Lesion Type Differential Diagnosis

Ovarian

Benign lesions

Endometrioma

Physiologic cyst: simple or hemorrhagic

Cystadenoma: serous, mucinous

Mature cystic teratoma or dermoid

Stromal tumor: fibroma, thecoma

Borderline and malignant lesions

Epithelial

Serous carcinoma

Mucinous carcinoma

Clear cell carcinoma

Endometrioid carcinoma

Brenner or transitional cell carcinoma

Nonepithelial

Germ cell tumors (e.g., dysgerminoma, yolk sac, embryonal)

Sex-cord stromal tumors (e.g., granulosa cell tumor, 
Sertoli-Leydig tumor)

Rare histologies (e.g., carcinosarcoma, primitive 
neuroectodermal tumor, lymphoma)

Metastasis (e.g., breast, colon, gastric, pancreatic)

Extraovarian

Predominantly solid

Fibroid: pedunculated uterine or broad ligament

Predominantly cystic Endometrioma

Fallopian tube: hydrosalpinx, hematosalpinx, pyosalpinx

Peritoneal inclusion cyst

Paratubal cyst
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plasms, and masses originating from adjacent 
pelvic organs such as the uterus or bow-
el. Transvaginal ultrasound is the preferred 
technique for initial evaluation because of its 
availability, high resolution, and lack of ion-
izing radiation. A wide range of sensitivities 
and specificities, 85–100% and 52–100%, 
respectively, has been reported for detection 
of ovarian malignancies using ultrasound 
[22–28]. Factors such as operator expertise 
and patient body habitus are thought to ac-
count for this variability. There is currently 
no validated, sufficiently accurate, and cost-
effective screening test for early detection of 
ovarian cancer. Because the goal of the im-
aging workup is expeditious and accurate tri-
age, a second test that would better charac-
terize adnexal lesions that are indeterminate 
on ultrasound has been sought.

MRI
A meta-analysis evaluating the incremen-

tal value of a second test for an indetermi-
nate adnexal mass detected on gray-scale 
ultrasound determined that MRI with IV 
contrast administration provided the highest 
posttest probability of ovarian cancer when 
compared with CT, Doppler ultrasound, or 
MRI without contrast administration [29] 
(Table 3). When used for further evaluation 
of an indeterminate mass seen on ultrasound 
in a prospective series, contrast-enhanced 
MRI showed sensitivity and specificity of 
100% and 94%, respectively, in diagnosis 
of malignancy [30]. Although MRI can be 
helpful in cancer detection, the preponderant 
contribution of MRI in adnexal mass evalua-
tion is its specificity because it provides con-
fident diagnosis of many common benign ad-
nexal lesions [29]. In a prospective study of 
women with suspected adnexal masses, both 
Doppler ultrasound and MRI were highly 
sensitive for identifying malignant lesions 
(ultrasound 100%, MRI 96.6%), but the 
specificity of MRI was significantly greater 
(ultrasound 39.5%, MRI 83.7%). Therefore, 

women who clinically have a low risk of ma-
lignancy but have indeterminate lesions on 
ultrasound are the ones most likely to benefit 
from MRI [31].

MRI is useful for definitively diagnosing 
many common benign adnexal lesions. MRI 
better characterizes indeterminate adnexal 
lesions seen on ultrasound, especially if an 
extraovarian cystic lesion is suspected but a 
normal ipsilateral ovary is not seen and if a 
predominantly solid lesion requires more tis-
sue-specific characterization for diagnosis. 
Cystic extraovarian lesions include peritone-
al inclusion cysts, paratubal cysts, and hydro-
salpinx. Solid-appearing adnexal lesions in-
clude dermoids, exophytic uterine and broad 
ligament fibroids, and ovarian fibrothecomas. 
Finally, MRI is a valuable tool in character-
izing a complex cystic ovarian mass as an en-
dometrioma and may detect signs of relatively 
rare malignant degeneration within it.

Epithelial Ovarian Tumors
The MRI features of high-grade malig-

nancies (Fig. 2) are analogous to those seen 
with ultrasound and CT [32]. Typically, they 
are predominantly cystic lesions with solid 
components, such as septae, mural nodules, 
and papillary projections. The primary cri-
teria for diagnosis of malignancy are large 
solid component, wall thickness greater than 
3 mm, septal thickness greater than 3 mm 
and/or nodularity, and necrosis. Ancillary 
criteria that serve to definitively characterize 
a tumor as malignant include involvement of 
pelvic organs or sidewall; peritoneal, mes-
enteric, or omental disease; ascites; and ad-
enopathy. When these criteria are used, the 
sensitivities and specificities for malignan-
cy range between 91–92% and 91–100%, re-
spectively [32, 33].

Borderline tumors (Fig. 3) are rarely di-
agnosed preoperatively because they lack di-
agnostic imaging features that distinguish 
them from benign or early malignant epithe-
lial tumors. On MRI, borderline tumors are 

predominantly cystic, with fluid ranging in 
T1 and T2 signal because of varying concen-
trations of protein and mucin. There may be 
numerous solid mural nodules or thick sep-
ta that enhance with gadolinium contrast ad-
ministration [34]. There is no evidence of 
lymphadenopathy, ascites, or peritoneal im-
plants [35]. The diagnosis can be suggested 
on the basis of these features in a younger 
patient with normal or only mildly elevated 
CA-125 levels [36].

Cystic Extraovarian Lesions
When a cystic adnexal mass can be shown 

to be separate from the ipsilateral ovary (ex-
traovarian), it is usually benign. Early fallo-
pian tube carcinoma presenting when tube-
confined represents a very rare exception. 
The most common causes are peritoneal in-
clusion cysts, paratubal or paraovarian cysts, 
and hydrosalpinges. An intact ipsilateral 
ovary may not be identified with transvagi-
nal ultrasound because of overlying bowel or 
because it is out of the field of view. In such 
cases, MRI is often helpful in visualizing the 
normal ovary and confirming the extraovar-
ian nature of the lesion (Fig. 4).

Peritoneal inclusion cysts arise from pel-
vic adhesions that result from prior infec-
tions, surgery, or endometriosis. Fluid that is 
normally produced by the ovaries is trapped 
by the surrounding adhesions resulting in 
T1-hypointense and T2-hyperintense collec-
tions with thick or thin septations. Peritone-
al inclusion cysts characteristically assume 
the shape of the space within which they lie 
rather than displacing surrounding struc-
tures. The intact ovary and broad ligament 
are often surrounded by septated fluid col-
lections [37].

Paratubal cysts are common developmen-
tal variants arising from mesonephric or 
paramesonephric duct remnants in the broad 
ligament. They are usually single, but occa-
sionally they are multiple unilocular cysts 
arising from the fimbriated end of the tube 
[38] and can be very large, measuring up to 
28 cm in diameter. On MRI, they are typ-
ically homogeneously T1-hypointense and 
T2-hyperintense lesions with no solid com-
ponents but may sometimes appear complex 
from prior hemorrhage or infection [39].

Hydrosalpinx arises from blockage of a 
fallopian tube and is usually secondary to in-
fection, surgery, or endometriosis. The tube 
can often enlarge to greater than 10 cm in 
size. On MRI, hydrosalpinx appears as a C- 
or S-shaped cyst and is characterized by in-

TABLE 3:  Accuracy of Ovarian Cancer Diagnosis in Adnexal Masses  
Indeterminate on Ultrasound [29]

Transvaginal Ultrasound 
Followed by Sensitivity (%) Specificity (%)

Doppler ultrasound 84 (81–87) 82 (79–85)

CT 81 (73–85) 87 (81–94)

Unenhanced MRI 76 (70–82) 97 (95–98)

Contrast-enhanced MRI 81 (77–84) 98 (97–99)

Note—Data in parentheses indicate 95% CI.
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complete longitudinal folds representing the 
partially effaced mucosal plicae of the fallo-
pian tube. These can sometimes be mistaken 
for mural nodules when the tube is marked-
ly dilated [40]. Uncomplicated hydrosalpinx 
shows homogeneous T1 hypointensity and 
T2 hyperintensity of simple fluid. Howev-
er, the signal intensity of the fluid can vary 
greatly when the dilated tube is filled with 
pus (pyosalpinx) or blood (hematosalpinx).

Predominantly Solid Adnexal Lesions
Benign tumors such as fibroids, fibrothe

comas, and dermoids comprise the majority 
of the predominantly solid adnexal lesions en-
countered incidentally. Ovarian cancer, usual-
ly cystadenocarcinoma that is typically mixed 
cystic and solid, is rarely confused with these 
lesions. However, the less-common histologic 
types of primary ovarian malignancies, such 
as Brenner tumor, dysgerminoma, or granu-
losa cell tumor (Fig. 5), can appear predom-
inantly solid [41]. On MRI, they can some-
times be distinguished from the benign lesions 
because they originate from the ovary (unlike 
a fibroid), show heterogeneity in tissue signal 
and enhancement (unlike fibrothecoma), and 
show no fatty tissue (unlike a dermoid).

Fibroids (leiomyomas) are benign neo-
plasms composed of smooth-muscle cells and 
fibrous connective tissue arranged in a whorl-
like pattern. Although most originate in the 
uterine myometrium, smooth muscle tumors 
histologically indistinguishable from fibroids 
have been observed separate from the uterus 
arising in the broad ligament, other pelvic and 
upper abdominal organs, the peritoneal and 
retroperitoneal cavities, and the thorax [42]. 
Pedunculated uterine subserosal and broad-
ligament fibroids frequently present as adnex-
al masses. MRI helps in the diagnosis of these 
lesions by showing their extraovarian location 
and their connection to the uterus or the broad 
ligament. Fibroids can undergo various types 
of degeneration, such as cystic, hyaline, muci-
nous, myxomatous, fatty, and carneous (red), 
resulting in a wide range of observed MRI 
signal intensities. Fibroids can be low to high 
signal on T1- or T2-weighted images and hy-
pervascular to nonvascular on dynamic con-
trast-enhanced imaging [43, 44]. The com-
mon MRI features of fibroids are that they are 
round, well-demarcated, displace rather than 
infiltrate surrounding structures, and often 
show homogeneous signal intensity and pat-
tern of enhancement.

Fibromas, thecomas, and fibrothecomas 
are solid benign ovarian tumors arising from 

sex cord and stromal cells. Fibromas are 
made up of bundles of benign fibroblasts 
and collagen arranged in whorls. Thecomas 
are composed of theca cells with abundant 
cytoplasmic lipid and varying fibrosis. The 
term “fibrothecoma” reflects the frequently 
observed histologic overlap [45]. On MRI, 
their characteristic feature is internal ho-
mogeneity on all pulse sequences, with low 
signal on both T1- and T2-weighted images 
and mild enhancement with gadolinium ad-
ministration. Fibrothecomas can be differen-
tiated from fibroids whenever the latter can 
be seen as separate from the ovary [46]. Fi-
brothecomas can sometimes be hormonally 
active, producing estrogen and causing endo-
metrial hyperplasia or malignancy (Fig. 6). 
A triad of fibroma with ascites and plural ef-
fusion, which clinically mimics ovarian can-
cer but resolves after resection of the tumor, 
is called Meigs syndrome [47].

Mature cystic teratomas, commonly re-
ferred to as dermoids, are composed of well-
differentiated ectodermal, endodermal, and 
mesodermal germ layers. The gross patho-
logic appearance of dermoids is usually that 
of a unilocular cyst with a solid Rokitansky 
nodule that is composed of fat and hair. His-
tologically, the cyst is lined with squamous 
epithelium and filled with sebaceous materi-
al. On MRI, the presence of macroscopic fat, 
which shows T1-hyperintense signal with 
signal loss on fat-suppression sequences, is 
diagnostic for a dermoid. Chemical shift ar-
tifact is seen in 62–87% of cases [48–50].

Endometrioma and Malignant Transformation 
of Endometriosis

The presence of endometrial glands and 
stroma outside the uterus is defined as endo-
metriosis. The ovary is the most common-
ly involved site, where cysts termed “choc-
olate cysts” or “endometriomas” are seen. 
Cyclic bleeding results in the accumulation 
of blood products of different ages within 
the cysts that contain very high concentra-
tions of paramagnetic products of hemoglo-
bin breakdown. As a result, endometriomas 
are typically lightbulb-bright lesions on fat-
suppressed T1-weighted images. Although a 
wide range of T2 signal intensity has been 
observed, ranging from a fluid hyperintensity 
to complete signal void, low-signal-intensity 
shading [51] has been reported as character-
istic. The presence of concurrent T1-hyper-
intense extraovarian implants of endometrio-
sis is also helpful in making the diagnosis of 
an ovarian endometrioma. Endometriomas 

can appear complex, containing solid debris, 
clot, or calcification. The typically thin cyst 
wall shows contrast enhancement but, when 
fibrotic, can appear thick and irregular, mim-
icking malignancy.

Malignant transformation is estimated 
to occur in 0.6–0.8% of women with ovari-
an endometriosis [52–54]. The pathogenesis 
is unclear, but long-term exposure to unop-
posed estrogen is thought to play a role. Endo-
metrioid and clear cell adenocarcinomas are 
the most common histologic types. On MRI, 
the most important finding for detecting ma-
lignant transformation of an endometrioma 
is the presence of enhancing mural nodules 
[55, 56]. Unenhanced and contrast-enhanced 
subtraction imaging are valuable in detect-
ing small enhancing nodules within the back-
ground of a T1-hyperintense endometrioma 
[56] (Fig. 7). In pregnancy, however, mural 
nodules appear within endometrial cysts due 
to benign decidual changes in endometrial 
tissue that can simulate secondary neoplasm 
[56–58]. Mural nodules suggesting malignant 
degeneration can be differentiated from de-
bris or blood clots adherent to the cyst wall by 
the lack of contrast enhancement in the latter. 
Adjacent enhancing ovarian parenchyma can 
be differentiated from mural nodules by their 
extracystic location and crescentic shape, and  
are best seen on T2-weighted images.

CT
In the United States, CT is often the first 

technique with which ovarian cancer is de-
tected. Because presenting symptoms of ovar-
ian cancer indicate advanced disease and are 
typically nonspecific (e.g., abdominal pain or 
distention, urinary frequency, early satiety), 
CT is obtained to evaluate for occult intraab-
dominal malignancy or ascites. Advanced 
ovarian cancer on CT typically presents as 
cysts with thick walls, septations, and papil-
lary projections that are more clearly seen af-
ter contrast administration. Ancillary findings 
of pelvic organ or sidewall invasion, peritone-
al implants, adenopathy, and ascites increase 
the confidence for diagnosing malignancy [4]. 
Although this pattern of disease is typical for 
ovarian cancer, other cancers—such as colon, 
gastric, and pancreatic cancer—with ovarian 
metastases also can present similarly (Figs. 8 
and 9). Because ovarian cancer is treated with 
surgical cytoreduction even with peritoneal or 
lymphatic involvement, the radiologist should 
try to distinguish ovarian cancer from other 
tumors that may have similar presentations 
but require nonsurgical treatment.
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CT is the preferred technique in the pre-
treatment evaluation of ovarian cancer to de-
fine the extent of disease and assess the like-
lihood of optimal surgical cytoreduction. 
Tumor involvement of the diaphragm and the 
large bowel mesentery has been shown to be 
the most reliable CT predictor of suboptimal 
cytoreduction, although other features such 
as suprarenal paraaortic adenopathy; omen-
tal tumor extending into the spleen, stomach, 
or lesser sac; tumor growth into the pelvic 
sidewall; and hydroureter, are also associ-
ated with a poor surgical result [5]. CT has 
been shown to predict suboptimal cytoreduc-
tion with sensitivity of 79% and specificity 
of 75%. However, accuracy varies consid-
erably among institutions, likely reflecting 
variations in surgical practice and technique 
as well as differing definitions of optimal 
cytoreduction [59]. For predicting correct 
stage, the sensitivity and specificity of CT 
were reported to be 50% and 92%, respec-
tively, in one series [60].

PET/CT
The use of 18F-FDG PET imaging, with re-

ported sensitivity of 52–58% and specificity of 
76–78%, is not recommended for primary de-
tection of ovarian cancer [61, 62]. False-nega-
tive results have been reported with borderline 
tumors and low-grade and early adenocarcino-
mas. False-positive results have been reported 
with hydrosalpinges, pedunculated fibroids, 
and endometriosis [61, 63]. In premenopaus-
al women undergoing surveillance imaging 
for other malignancies, hypermetabolic ovar-
ian uptake is seen in the late follicular to early 
luteal cyst [64] (Fig. 10) and has been mistak-
en for metastases to the ovaries or the pelvic 
sidewall nodes [65–68]. In contrast, hyper-
metabolic ovarian uptake in a postmenopausal 
woman is abnormal and should be considered 
suspicious for malignancy (Fig. 11). Thus, in 
interpreting PET images, ovarian tracer uptake 
should be correlated with the patient’s men-
strual status and phase [69].

Although not a preferred technique for 
cancer detection, PET/CT is playing an ex-
panding role in treatment planning and fol-
low-up. For predicting the correct stage, the 
addition of PET to contrast-enhanced CT has 
been shown to improve accuracy [70–72]. 
FDG PET, again combined with CT, is the 
most accurate technique to evaluate for sus-
pected recurrent ovarian cancer [73–75]. A 
meta-analysis comparing techniques for de-
tection of recurrence determined that PET/
CT (sensitivity, 91%; specificity, 88%) per-

formed better than CT (sensitivity, 79%; 
specificity, 84%) or MRI (sensitivity, 75%; 
specificity, 78%) [76]. Hypermetabolic tu-
mor implants, especially in subdiaphrag-
matic or subhepatic locations, on the serosal 
surfaces of the bowel, or in small nodes, are 
more conspicuous with PET than with con-
ventional imaging. Conversely, lack of high-
level tracer uptake in posttreatment findings 
(e.g., fat necrosis, seroma, reactive nodal en-
largement) decreases the false-positive rate. 
In addition, with fusion PET/CT, the CT im-
ages provide high-resolution, measurable in-
formation on the extent of disease and the 
anatomic sites of involvement for treatment 
planning and follow-up.

Conclusion
Incidental adnexal masses are common in 

both pre- and postmenopausal women with 
the vast majority being benign. Ultrasound 
is the study of choice for primary evaluation 
of adnexal masses, and MRI and CT are use-
ful for further workup and to define extent 
of disease. Lesions that are indeterminate on 
ultrasound can often be characterized with 
greater specificity by contrast-enhanced MRI 
as definitively benign. Symptomatic ovarian 
cancer that has spread out of the ovary of-
ten presents on CT, and it should be distin-
guished by the radiologist from a metastatic 
colon, or gastric or pancreatic cancer. CT is 
also the preferred technique in the pretreat-
ment evaluation of ovarian cancer, to define 
the extent of disease, and to assess the likeli-
hood of optimal surgical cytoreduction. Al-
though FDG PET/CT is not recommended 
for primary ovarian cancer detection, hyper-
metabolic ovarian uptake in a postmenopaus-
al woman is abnormal and should be consid-
ered suspicious for malignancy. In ovarian 
cancer patients with suspected recurrence, 
PET/CT is the best technique for lesion de-
tection and treatment follow-up.
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A

Fig. 1—Imaging in 42-year-old woman to show 
ovarian cancer rate of growth.
A, Transvaginal ultrasound image reveals incidental 
2.4-cm complex left ovarian cyst. Right ovary was 
normal, and no ascites was seen (not shown).
B, Contrast-enhanced CT image obtained 7 weeks 
after A reveals bilateral mixed solid and cystic 
ovarian masses (arrows), omental cake (star), 
and ascites. Pathology revealed high-grade 
cystadenocarcinoma originating in left ovary.

B

A

Fig. 2—Serous adenocarcinoma of ovary in 68-year-
old woman.
A and B, Fast spin-echo T2-weighted (A) and 
gadolinium-enhanced (B) axial MR images reveal 
bilateral > 8-cm complex cystic adnexal masses 
(arrows) that show enhancing T2-isointense solid 
components. Large amount of ascites (star, A) is also 
noted.
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A

Fig. 3—Serous borderline tumor of ovary in 28-year-old woman.
A, Transvaginal ultrasound image reveals 3.5-cm cystic lesion with mural nodularity (arrows).
B and C, Fast spin-echo T2-weighted (B) and gadolinium-enhanced (C) axial MR images show solid nodules (arrows) enhancing with contrast material. Trace physiologic 
amount of free fluid (star, B) is noted.

CB

A

Fig. 4—Peritoneal inclusion cyst in 45-year-old woman with previous right oophorectomy.
A, Transvaginal ultrasound image reveals 5.5-cm cystic lesion with thick and thin septations. Normal left ovary was not seen.
B and C, Fast spin-echo T2-weighted sagittal (B) and axial (C) MR images reveal loculated collection of fluid (star) surrounding normal left ovary (arrow).

CB

A

Fig. 5—Granulosa cell tumor in 44-year-old woman.
A, Transvaginal ultrasound image reveals 13-cm predominantly solid-appearing mass. Uterus and left ovary were unremarkable (not shown). Normal right ovary was not seen.
B and C, On fast spin-echo T2-weighted (B) and gadolinium-enhanced (C) sagittal MR images, mass (arrows) arises from right adnexa and is composed of both enhancing solid 
and microcystic components. No normal right ovarian tissue was seen.
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A

Fig. 6—Hormone-producing fibrothecoma in 59-year-old woman with postmenopausal bleeding.
A, Transvaginal ultrasound image reveals 6-cm solid mass in right pelvis. Uterus and left ovary were normal (not shown). Normal right ovary was not seen.
B, Fast spin-echo T2-weighted coronal MR image shows that homogeneously hypointense solid mass originates from right ovary (arrow).
C, Gadolinium-enhanced sagittal MR image shows nearly homogeneous low-level enhancement of right ovarian mass (arrow). Heterogeneously enhancing lesion is also 
seen in endometrial cavity (arrowhead), which proved to be endometrial cancer resulting from long-term estrogen production of fibrothecoma.

CB

A

B

Fig. 7—Endometrioid adenocarcinoma arising in endometrioma in 36-year-old woman.
A, Axial T1-weighted MR image with fat saturation shows multiple lightbulb-bright lesions of endometriosis. 
Left ovarian endometrioma shows solid mural nodules (arrow).
B–D, Sagittal subtraction MR images (B, unenhanced; C, gadolinium-enhanced; and D, subtracted) show that 
mural nodules (arrowheads) enhance.

DC

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 4

1.
23

3.
16

9.
88

 o
n 

12
/3

0/
18

 f
ro

m
 I

P 
ad

dr
es

s 
41

.2
33

.1
69

.8
8.

 C
op

yr
ig

ht
 A

R
R

S.
 F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d 



320	 AJR:194, February 2010

Iyer and Lee

A

Fig. 8—Colon cancer metastatic to ovary in 58-year-
old woman.
A and B, Contrast-enhanced CT image at level of mid 
abdomen (A) reveals eccentric focal thickening of 
mid descending colon (arrow), shown to be primary 
adenocarcinoma on colonoscopic biopsy. Pelvic CT 
image (B) from same examination reveals 15-cm right 
adnexal mass (arrow) that is predominantly cystic 
with enhancing nodular septa and that, on resection, 
proved to be metastatic colon cancer.

B

A

Fig. 9—Gastric cancer metastatic to ovaries in 
42-year-old woman.
A, Contrast-enhanced CT image through upper 
abdomen reveals diffuse nodular gastric 
wall thickening (arrow) shown to be primary 
adenocarcinoma on endoscopic biopsy. 
Intraperitoneal tumor implants (arrowhead) and large 
amount of ascites also are noted.
B, Pelvic CT image from same examination as A 
reveals bilateral > 5-cm mixed solid and cystic 
adnexal masses (arrows), which were histologically 
confirmed to be metastatic gastric cancer.

B

A

Fig. 10—Corpus luteum cyst in 33-year-old woman on 
day 14 of menstrual cycle.
A and B, PET/CT fusion image (A) through pelvis 
shows right adnexal hypermetabolic focus (arrow). 
Concurrent contrast-enhanced CT image (B) localizes 
18F-FDG activity to corpus luteum cyst (arrow).
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A

Fig. 11—Incidental ovarian cancer in 59-year-old 
woman.
A, PET coronal whole-body image reveals two 
hypermetabolic foci, one in right breast (arrowhead) 
corresponding to known breast cancer and second in 
right pelvis (arrow).
B, PET/CT fusion image from same examination as A 
localizes pelvic hypermetabolic focus to right ovary 
(arrow), which on resection was shown to contain 
ovarian serous carcinoma.
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