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Abstract

The ovary is a common site of metastases from other primary 
malignancies, and 5-30% of ovarian cancers are metastatic malig-
nancies [1-16]. The most common primary origins are the breast, 
colon, and stomach[24]. Although imaging cannot always differ-
entiate between secondary and primary ovarian neoplasms, and 
pathologic confirmation is generally required, it is important to 
recognize suggestive imaging features on pelvic US, CT and MR im-
aging [5,8-10,16,18-20]. OM from breast cancers is frequently as-
ymptomatic until the masses have grown to certain size, and the 
metastatic tumors are frequently manifested as bilateral, solid, 
hypervascular, small ovarian masses [2]. Even though the Immuno-
histochemistry plays a key role in distinguishing between primary 
ovarian tumors and OM, and it was also important for confirming 
the metastatic nature of the ovarian lesion and diagnosing the pri-
mary tumor, imaging is vital to guide radiologists to include metas-
tases in their differential diagnosis for atypical adnexal masses and 
in some cases avoid unnecessarie mutilative surgery [2-24]. In this 
review i will analize the main radiology features of OM from breast 
cancer to direct the surgery planning including referral practice, se-
lection of candidates for primary chemotherapy by demonstration 
of non resectable disease, and tissue sampling in case of peritoneal 
carcinomatosis.
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To try to differentiate by literature review the main radio-
logical features (US, CT and MR imaging) of metastatic ovarian 
masses derivate from breast cancer from primary ovarian can-
cer and other meastatic ovarian disease.

Methods

Literature review

Discussion

Asymptomatic ovarian masses may be the first sign of OM, 
and indeed manypatients were diagnosed by the presenta-
tion of masses, which are commonly bilateral, solid, hypervas-
cular and small [1-7,16]. When clinical signs indicate an ovar-
ian tumor, transvaginal ultrasonography is the prime option 
[2,4,5,12,16,20-22,24]. The sonographic feature ‘lead vessel’, 
defined by Testa et al. as a primary vessel of tree-shaped mor-
phology penetrate from the periphery of the ovarian mass into 
the center, can be considered as a characteristic of OM [6-16]. 
Patients with breast cancer are diagnosed at early stages, and 
patients occasionally have BRCA1/2 mutations (increasing their 

risk for both breast and primary ovarian cancers), accurate clini-
cal history is particularly important for radiologists. In general, 
most adnexal masses among patients with a history of breast 
cancer are benign [16-19]. However, a new adnexal mass in a 
patient with stage 4 breast cancer is more likely to be a metas-
tasis, while a similar finding in a patient with stage 1 disease 
is more likely due to a benign ovarian process [6]. Likewise, a 
BRCA- positive patient is more likely to present with primary 
ovarian malignancy than a metastasis. By imaging, OM from 
breast cancer are often bilateral, solid, small (≤5cm), and hyper-
vascular [11,16-19].

US

Figure 1 and 2 show representative ultrasound images of 
OM. From breast cancers with their typical solid pattern. The 
borders can be irregural according to Testa et al [5]. in an half 
of the cases that they observed. Absence of cystic fluid and 
or papillary projectionts, with an intermediate colour signal 
score. Presence of the “lead vessel” (the prevalence of a main 
peripheral vessel penetrating into the central part of the ovar-
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ian mass with a tree-shaped morphology) is likely to reflect the 
association between specific primary tumor histotype and the 
ultrasound-evaluated solid morphology of the ovarian lesions 
(Figure 3) [5].

In Testa et al study [15] the presence of the lead vessel was 
detected in 11/31 (35.4%) metastatic tumors, and in only two 
(0.01%) cases of primary ovarian carcinoma in these two cases, 
histology indicated serous ovarian carcinoma and ovarian fibro-
sarcoma.

In our past sudies we observed how the lead vessel could be 
present in a case of primary ovarian lymphoma. (Figure 5 & 6) 
[23].

CT

On CT we can see soft tissue density with areas of cystic ne-
crosis. On contrast, solid components demonstrate inhomoge-
neous enhancement.

MRI

On MRI solid components have heterogeneous T2 signal. If 
mass have a cystic component, thickened septations are uni-
formly present. Necrosis and heterogeneous enhancement are 
also common [18,19].

68Ga-FAPI PET/CT

FAPI, a newly developed tumor imaging target, can specifi-
cally bind to FAP in vivo, which is overexpressed in cancer-as-
sociated fibroblasts in many primary solid tumors and metasta-
ses OM of breast cancer can present with clinical and imaging 
characteristics resembling primary malignancy. We know that 
PET/CT can detect regional metastatic lymph nodes and distant 
metastasis through one-stop imaging, which is becoming more 
significant in clinical staging and follow-up of tumors. Many re-
cent studies have demonstrated that 68Ga-FAPI is superior to 
18F-FDG in the detection of many types of tumors [13]. For ma-
lignant tumors in the abdomen and the pelvis, such as gastroin-
testinal tumors and peritoneal carcinoma, whether primary or 
metastatic, 68Ga-FAPI may have a greater advantage over 18F-
FDG, with a higher detection rate [13,14].

Conclusion

•	 OM from breast cancer is represented in most of cases 
by:

Figure 1 & 2: Transvaginal US: homogeneously solid lesions with 
sharp borders. The border is well visualized if the metastasis is sur-
rounded by fluid in the pelvis. These metastases move freely when 
pressure is exerted on them by the vaginal probe. Sometimes hy-
poechoic irregular areas within the solid mass change their homo-
geneously solid echostructure; this feature probably reflects necro-
sis [5-10].

Figure 3 & 4: US appereance of the lead vessel in Testa et al study, 
the major vessel penetrete from the periphery into the central 
part of the ovarian mass with a tree-shaped morphology [15].

Figure 5: 44 yo female affected by NHL, Colour Doppler TV US 
shows a left ovarian mass with the “lead vessel” sign: a mainvessel 
with many thinner branching vessels entering from the periphery 
to the core of the mass; two an-hecoic follicles are visible at the 
periphery of the mass [23].
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Figure 6: Same patient of Fig 5, TV Colour and Power Doppler TVS 
clearly depict the main vessel (the “lead vessel”) entering from the 
periphery to the centre of the ovarian mass, with many branching 
vessels of thinner width [23].

Figure 7: Abdominal-pelvic Computed Tomography (CT) imaging in 
a 61 y.o. woman with breast cancer revealed both a solid ovarian 
cystic tumor with numerable ascites in the abdominal cavity and 
disseminated peritoneal carcinomatosis [24].

Figure 8: Heterogeneous solid masses, OM from breast cancer 
[25].

Figure 9: Contrast-enhanced axial pelvic CT showed complex cystic 
tumors involving the ovaries (arrow) [26].

Figure 10: 54-year-old woman, breast invasive lobular carcinoma 
(T3N2aM1) with OM. CT scan of pelvis revealed an ovarian tumor 
with increased ascite [24].

Figure 11: Fast spin-echo axial T2 MRI image shows a small, multi-
nodular bilateral ovarian tumor (right arrowheads and left arrow-
heads). The tumor in the left ovary has a stronglyintense central 
area [19].

Figure 12: Bilateral OM in a patient with a history of breast cancer. 
(A) Bilateral solid adnexal masses (asterisk) with inhomogeneous 
intermediate to low signal intensity are visualized on transaxial 
T2-weighted imaging. (B–D) The early and avid contrast uptake 
acquired in a dynamic series within 2 min and (E) complementary 
high signal intensity on high b‑value diffusionweighted MRI allow 
for diagnosis of metastases and are not found in benign stromal 
tumors. S: Sigmoid colon [27].
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Figure 13: Sagittal postcontrast fat sat-T1WI in a 37 yo woman with 
a history of breast cancer shows a solid right ovarian mass (white 
arrowhead) with central necrosis, and a sacral bone metastasis 
(black arrowhead) [19].

•	 Homogeneusly solid masses

•	 Bilateral masses

•	 On US presence of hypoecoic areas in the masses that 
reflects necrosis

•	 On US presence of “lead vessel”

•	 On CT: heterogeneus complex mass with an area of 
central necrosis

•	 On MRI: heterogeneous T2 signal, inhomogeneous in-
termediate to low signal intensityT2-weighted imaging, early 
and avid contrast uptake in a dynamic series and high signal in-
tensity on high b‑value diffusion weighted MRI.

•	 Possible visualization of areas of central necrosis both 
in CT sequences and MRI sequences

Possible visualization of physiologic ovarian cysts or pre-
served ovarian follicles in the cortex
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