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Breast cancer metastasis to unusual locations may present as a diagnostic challenge. 
Recognizing the different manifestations of metastatic breast disease can help to 
guide patient treatment and assist in disease prognosis. The purpose of this article 
is to illustrate the imaging findings of some of the unusual or infrequent locations of 
breast metastases through a series of interesting cases and to revisit this uncommon 
clinical issue.
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Introduction

About 7% of breast cancers are metastatic at diagnosis. The 
exact incidence of metastatic recurrence is unknown but 
is estimated to range between 20 and 30%.1 Although the 
management of metastatic breast disease has evolved with 
recent advances in treatment, its impact on the overall sur-
vival rate remains inconsistent, with mixed results reported 
in literature. Some reports showed that between 3 and 30% of 
patients with distant metastases can achieve long-term sur-
vival with multimodality therapy, while others have not been 
able to report an overall survival in metastatic breast cancer.1,2  
At present, the evidence shows that the total burden of sys-
temic disease has a greater influence on the survival rate of 
patients with metastatic disease.1,2 As such, it is important 
to recognize the different manifestations of metastatic breast 
disease for the accurate assessment of disease extent.

It has long been established that the common locations of 
breast metastases are bone, lung, brain, and liver.1,3 This arti-
cle presents a series of interesting cases of breast metastases 
in unusual or infrequent locations such as the gastrointesti-
nal tract (GIT), pancreas, spleen, ureter, ovaries, and orbits 

and focuses on their imaging features. All cases included have 
either histopathological diagnosis or evidence of treatment 
response to confirm the etiology.

Case Series
Gastrointestinal Tract—5 Cases
Case 1
A 57-year-old lady presented with a stage-4 metastatic 
invasive adenocarcinoma of the breast at diagnosis. She 
developed abdominal distention while on palliative che-
motherapy. Contrast-enhanced computed tomography (CT) 
scan of the abdomen and pelvis revealed focal enhancement 
and thickening in the gastric fundus (►Fig. 1). Biopsy of the 
stomach revealed metastatic invasive adenocarcinoma of the 
breast to the stomach.

Case 2
A 50-year-old lady presented with a prior history of 
stage-1 invasive lobular carcinoma of the breast. She 
presented with abdominal pain 9 years after treat-
ment. Contrast-enhanced CT scan of the abdomen and 
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pelvis revealed discontinuous irregular wall thickening of the 
hepatic flexure and transverse colon and rectum (►Fig.  2). 
Biopsy of the transverse colon and rectum showed meta-
static invasive lobular breast carcinoma to the affected sites.

Case 3
A 63-year-old lady with stage-4 metastatic invasive lobular 
carcinoma of the breast at diagnosis developed constipation 
while on palliative chemotherapy. Contrast-enhanced mag-
netic resonance imaging (MRI) scan of the rectum showed 
markedly T2-hypointense circumferential thickening of the 
serosa and muscularis propria of the rectum with sparing of 
the mucosa (►Fig.  3). Biopsy of the rectum showed meta-
static invasive lobular breast carcinoma to the rectum.

Case 4
A 56-year-old lady presented with abdominal pain and right 
breast mass. Contrast-enhanced CT scan of the abdomen and 
pelvis revealed short segment, irregular thickening of the 
ascending colon with pericolonic fat stranding and enlarged 
retroperitoneal lymph nodes (►Fig.  4), mimicking primary 
colonic tumor at presentation. Investigation and biopsy of the 
right breast mass (not shown) showed a poorly differentiated 

Fig. 1  Histologically proven metastasis of invasive breast adenocar-
cinoma breast to the stomach. Computed tomography shows focal 
enhancement and thickening in the gastric fundus (arrow); a rare 
presentation as compared with the more common linitis plastica for 
stomach metastases.

Fig. 2  Histologically proven metastasis of invasive lobular breast 
carcinoma to the colon. Computed tomography (A) shows discon-
tinuous hyperenhancing irregular thickening of the hepatic flexure 
and transverse colon (arrows) and enlarged mesenteric lymph nodes 
(asterisk) and (B) thickening of the rectum (arrow). Multiplicity 
favors metastases.

Fig. 3  Histologically proven metastasis of invasive lobular breast 
carcinoma to the rectum. Coronal T2-weighted magnetic resonance 
imaging shows markedly T2-hypointense circumferential thicken-
ing of the serosa and muscularis propria of the rectum (arrow) with 
characteristic sparing of the mucosa, differentiating it from primary 
rectal carcinoma.

Fig. 4  Histologically proven metastasis of poorly differentiated 
breast adenocarcinoma to the ascending colon. Computed tomog-
raphy shows short segment, irregular thickening of the ascending 
colon (arrow) with pericolonic fat stranding and enlarged retroper-
itoneal lymph nodes (asterisk), mimicking primary colonic tumor at 
presentation.
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breast adenocarcinoma and biopsy of the ascending colon 
revealed metastatic poorly differentiated breast adenocarci-
noma of the ascending colon with a similar histological pro-
file as the breast mass.

Case 5
A 59-year-old lady presented with the classical presentation 
of acute appendicitis with right iliac fossa pain and fever. She 
also complained of a left breast mass. Contrast-enhanced CT 
scan of the abdomen and pelvis revealed dilated and thick-
ened appendix with periappendiceal fat stranding (►Fig. 5). 
Investigation and biopsy of the left breast mass (not shown) 
revealed an invasive ductal carcinoma of the breast. She 
underwent appendectomy and subsequent open right hemi-
colectomy and histology revealed metastatic invasive ductal 
breast carcinoma to the appendix.

Pancreas—2 Cases
Case 6
A 64-year-old lady presented with a prior history of 
stage-1 invasive ductal carcinoma of the breast. She presented 
with jaundice 2 years after treatment. Contrast-enhanced CT 
abdomen and pelvis revealed multiple hypodense lesions in 
the pancreatic head, body, and tail (►Fig. 6A) and coexisting 
metastasis to the left adrenal gland (►Fig. 6B). Both the pan-
creatic and adrenal lesions improved after palliative chemo-
therapy (►Fig. 6C, D).

Case 7
A 73-year-old lady presented with stage-4 invasive ductal 
carcinoma of the breast at diagnosis. Contrast-enhanced CT 
abdomen and pelvis at staging revealed multiple ill-defined 
hypodensities occupying the pancreatic neck, body, and 
tail (►Fig. 7A) that improved after palliative chemotherapy 
(►Fig. 7B).

Spleen—2 Cases
Case 8
A 68-year-old lady presented with stage-4 invasive ductal 
carcinoma of the breast at diagnosis. Contrast-enhanced CT 
abdomen and pelvis at staging revealed multiple ill-defined 
splenic hypodensities (►Fig. 8A) that improved after pallia-
tive chemotherapy (►Fig. 8B).

Case 9
A 54-year-old lady presented with a prior history of 
stage-1 invasive ductal carcinoma of the breast. She pre-
sented with shortness of breath 3 years after treatment. 
Contrast-enhanced CT thorax, abdomen, and pelvis showed 
new bilateral lung, bone, and liver metastases and also a 
single well-circumscribed splenic hypodensity (►Fig.  9A). 
The splenic lesion improved after palliative chemotherapy 
(►Fig. 9B).

Fig. 5  Histologically proven solitary metastasis of invasive ductal 
breast carcinoma to the appendix. Computed tomography shows 
dilated and thickened appendix with periappendiceal fat stranding 
(arrow), mimicking acute appendicitis at presentation. *This case has 
been reported separately in a case report by the author.5

Fig. 6  Metastasis of invasive ductal breast carcinoma to pancreas. 
Pretreatment computed tomography (CT) (A, B) shows multiple 
lesions in liver, pancreatic body and tail (arrow), and adrenal gland 
(box). Posttreatment CT (C, D) shows improvement (yellow arrow, 
yellow box). Multiplicity and adrenal gland involvement favor 
metastases.

Fig. 7  Metastasis of invasive ductal breast carcinoma to the pan-
creas. Pretreatment computed tomography (CT) (A) shows multiple 
ill-defined hypodensities occupying the pancreatic neck, body, and 
tail (arrow). Note the absence of pancreatic-ductal dilatation and 
preservation of retropancreatic fat. Posttreatment CT (B) shows 
improvement (yellow arrow).
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Ureter—2 Cases
Case 10
A 56-year-old lady presented with a prior history of 
stage-1 invasive lobular carcinoma of the breast. She under-
went mastectomy and ipsilateral axillary clearance but 
declined subsequent hormonal and chemotherapy. Two years 
later, restaging CT thorax, abdomen, and pelvis showed new 
metastasis to the left ureter with circumferential thickening 

of the left proximal ureter (►Fig. 10A) and irregular mass-like 
thickening in the left vesicoureteric junction (►Fig. 10B) that 
improved after palliative chemotherapy (►Fig. 10C, D).

Case 11
A 50-year-old lady presented with a prior history of 
stage-1 invasive lobular carcinoma of the breast. She pre-
sented with abdominal pain 9 years after treatment. 
Contrast-enhanced CT scan of the abdomen and pelvis 
revealed circumferential-thickening of the proximal ureter, 

Fig. 8  Metastasis of invasive ductal breast carcinoma to the spleen. 
Pretreatment computed tomography (CT) (A) shows multiple large 
ill-defined splenic hypodensities (arrows). Right pleural effusion is 
also included. Posttreatment CT (B) shows improvement (yellow 
arrows).

Fig. 9  Metastasis of invasive ductal breast carcinoma to the spleen. 
Pretreatment computed tomography (CT) image (A) shows a single 
well-circumscribed splenic hypodensity (arrow), a rarer presentation 
as compared with multiple splenic lesions. Posttreatment CT (B) 
shows improvement (yellow arrow).

Fig. 10  Metastasis of invasive lobular breast carcinoma to the ure-
ter. Pretreatment computed tomography (CT) (A, B) shows cir-
cumferential thickening of the left proximal ureter (arrow) and 
irregular mass-like thickening in the left vesicoureteric junction 
(box). Posttreatment CT (C, D) shows improvement (yellow arrow 
and yellow box).

Fig. 11  Metastasis of invasive lobular breast carcinoma to ure-
ter. Pretreatment computed tomography (CT) (A, B) shows 
circumferential-thickening of proximal ureter (arrow) and moder-
ate hydronephrosis (box). Perinephric soft-tissue thickening (aster-
isk) is atypical of primary ureteric malignancy. Posttreatment CT 
(C, D) shows improvement (yellow arrow, yellow-asterisk, and yel-
low box).

Fig. 12  Histologically proven metastasis of invasive ductal breast 
carcinoma to the ovaries. Computed tomography shows heteroge-
neously enhancing solid-cystic bilateral ovarian masses (arrows). 
Bony metastases are also included. Bilateral and symmetrical 
involvement of the ovaries favor metastases over primary ovarian 
malignancy.
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perinephric soft tissue thickening, and moderate hydrone-
phrosis (►Fig. 11A, B) that improved after palliative chemo-
therapy (►Fig. 11C, D).

Ovaries—2 Cases
Case 12
A 52-year-old lady presented with a history of stage-1 invasive 
ductal carcinoma of the breast. She presented with abdom-
inal pain 10 years after treatment. Contrast-enhanced CT 
abdomen and pelvis showed heterogeneously enhancing 
solid-cystic bilateral ovarian masses (►Fig. 12). CA-125 was 
normal, whereas CA 15–3 was markedly elevated at presen-
tation. Biopsy of the right ovarian mass revealed metastatic 
invasive ductal carcinoma of the breast to the ovary.

Case 13
A 56-year-old lady presented with a history of stage-1 invasive 
lobular carcinoma of the breast who declined treatment. Two 
years later, restaging CT thorax, abdomen, and pelvis showed 
a new predominant cystic left ovarian mass (►Fig. 13A) that 
improved after palliative chemotherapy (►Fig. 13B).

Orbits—2 Cases
Case 14
A 50-year-old lady presented with a history of stage-1 invasive 
lobular carcinoma of the breast. She presented with right 
orbital swelling 9 years after treatment. Contrast-enhanced 
MRI orbits showed mild right proptosis and infiltrative 
enhancing masses in the pre- and postseptal space involving 
the right lateral rectus muscle (►Fig. 14). Biopsy of the right 
orbit revealed metastatic invasive lobular breast carcinoma 
to the orbit.

Case 15
A 56-year-old lady presented with a history of stage-1 invasive 
lobular carcinoma of the breast. She presented with left eye 
swelling 2 years after the surgery. Contrast-enhanced CT 
orbits showed infiltrative soft tissue involvement along the 
left optic–nerve–sheath complex, left medial rectus mus-
cle, and anterior orbital fat (►Fig. 15). Biopsy of the anterior 
orbital soft tissue yielded metastatic invasive lobular carci-
noma of the breast to the orbit.

Discussion
Less than 1% of breast carcinomas metastasize to the GIT. 
Invasive lobular carcinomas have been reported to have 
greater propensity to metastasize to the GIT compared with 
invasive ductal carcinomas. The common sites of involve-
ment include stomach and small and large bowel.3-5

The commonest appearance of metastatic carcinoma, 
especially of the lobular subtype, is tumor infiltration in sub-
mucosa or muscularis propria resulting in linitis plastica for 
stomach metastases and long-segment concentrate mural 
thickening for bowel metastases as demonstrated in our case 
2 (►Fig. 2).3 When present, sparing of the mucosa, as illus-
trated in our case 3 (►Fig. 3), is deemed highly suggestive of 

Fig. 13  Metastasis of invasive lobular breast carcinoma to the ovary. 
Pretreatment computed tomography (CT) (A) shows a predominantly 
cystic left ovarian mass with solid component (arrow). Posttreatment 
CT (B) shows improvement (yellow arrow).

Fig. 14  Histologically proven metastasis of invasive lobular breast 
carcinoma to the orbit. Postcontrast T1-weighted-fat-saturated 
magnetic resonance imaging shows mild right proptosis, infiltrative 
enhancing masses in the pre- and postseptal space (arrow) and right 
lateral rectus muscle involvement (asterisk). Muscle involvement has 
been associated with metastases.

Fig. 15  Histologically proven metastasis of invasive lobular breast 
carcinoma to the orbit. Computed tomography shows infiltrative 
enhancement along the left optic–nerve–sheath complex (arrows), 
a feature known to be associated with breast carcinoma metastasis. 
Left medial rectus muscle (asterisk) and anterior orbital fat infiltra-
tion are seen.
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breast metastasis to the rectum and can help to differentiate 
metastasis from primary rectal tumor.4 Other differentiating 
imaging features include marked T2 hypointensity (►Fig. 3), 
mild restricted diffusion, and relative absence of mesorectal 
or pelvic sidewall nodal disease, despite extensive involve-
ment of the bowel wall.4 Though rare, focal wall thickening 
has been described and was seen in our case 1 (►Fig.  1). 
We acknowledge that it is, however, sometimes impossible 
to differentiate metastatic etiology from the primary tumor 
(►Fig. 4) or infection/inflammation based on imaging alone 
(►Fig. 5).5 This observation is evidenced by our cases 4 and 5.

The pancreas is a rare site for metastases, accounting for 
only 2% of pancreatic malignancies.6 The commonest pri-
mary malignancy to metastasize to pancreas is renal cell car-
cinoma (62%), followed by nonsmall-cell lung cancer, colon, 
and stomach. Pancreatic metastases from breast cancer are 
very rare but, if present, usually reflect high tumor burden 
and are indicative of poor prognosis.7

Some authors opine that breast metastases may appear 
more vascular than primary pancreatic adenocarcinoma.7 In 
an attempt to differentiate metastases to the pancreas from 
primary pancreatic tumor, several features have also been 
suggested. First, multiplicity of lesions within the pancreas 
(►Fig. 6) is relatively common in pancreatic metastases but 
is atypical of a primary pancreatic tumor. Second, coexisting 
metastases at sites that are not typically involved by primary 
pancreatic adenocarcinoma, such as the bone or adrenal 
glands (►Fig. 6), should also suggest the possibility of met-
astatic disease of the pancreas. These two features were 
demonstrated in case 6. Lastly, similar to case 7, the absence 
of biliary duct dilatation and preservation of the retropan-
creatic fat in cases of large pancreatic tumor favor metastasis 
(►Fig. 7).6

Spleen is a rare metastatic site for solid tumor and, if 
present, is usually accompanied by disseminated visceral 
metastases. Studies revealed that metastasis to spleen occurs 
only in 3% of solid tumors, of which lung, cutaneous malig-
nant melanoma, and breast cancer are the most frequent 
primaries.8

Some authors hypothesize that abundance of immunolog-
ical monitoring and production of angiostatin, an antiangio-
genic factor, may explain the relative resistance of spleen to 
implantation of tumor cells. Other anatomical factors such as 
the sharp angle of the splenic artery (making it difficult for 
tumor emboli to enter the spleen) and the rhythmic contrac-
tile nature of the spleen have also been proposed.8,9

Metastatic foci in spleen often appear as ill-defined 
low-density masses on CT, as seen in case 8 (►Fig. 8).9 Though 
commonly multiple, a single well-circumscribed hypodense 
lesion has also been described and was encountered in case 9 
(►Fig. 9).8 Ultrasound can show both hypoechoic and hyper-
echoic patterns.9

About 90% of ureteric malignancies are transitional cell 
carcinoma of the ureter. Metastases to the ureters are rare. 
About 7.8% of ureteric metastases were from primary breast 
malignancy with only a handful of case reports recorded in 
the literature. The presence of ureteral metastases signifies 
advanced disease.10,11

The differentiation of ureteral metastasis from pri-
mary urothelial tumors is difficult based on imaging alone. 
Asymmetric wall enhancement, urothelial wall thicken-
ing (►Figs. 10 and 11), and urinary obstruction (►Fig. 11) 
are expected imaging findings. Some authors suggest that 
primary urothelial tumors tend to involve a long segment, 
whereas secondary tumors usually involve a relatively short 
segment. Perinephric infiltration, which is demonstrated 
in case 11 (►Fig. 11), is atypical of primary ureteric malig-
nancy. Lymphoma affecting the urinary system does not 
typically cause obstruction (►Fig.  11). Multifocality does 
not seem to be a differentiating factor. Differential diag-
noses include strictures secondary to stone passage and 
other benign etiology such as tuberculosis, amyloidosis, and 
endometriosis.11

A range of prevalence from 3 to 38% has been reported 
for metastases and micrometastases to the ovaries. The most 
common primary source is the gastrointestinal system fol-
lowed by breast cancer, with invasive lobular carcinomas 
having as much as three times greater tendency to metas-
tasize to the ovaries compared with the other subtypes of 
breast cancers.3,12,13

However, one should bear in mind that patients with a 
history of breast cancer are three to seven times more likely 
to develop primary ovarian cancer as opposed to ovarian 
metastases.12 To differentiate between these two, several 
factors have been proposed. Large size of the primary breast 
tumor, small bilateral ovarian masses (►Fig.  12), concur-
rent widespread metastases, and minor elevation of serum 
CA-125 level (< 80 U/mL) but marked elevation of CA 15–3 
(>100 U/mL), all of which are featured in case 12, are deemed 
to favor metastases to the ovary rather than primary ovarian 
malignancy.12,13

Conversely, unilateral ovarian mass, absence of other site 
of involvement, markedly elevated serum CA-125 level, and 
positive family history of primary ovarian cancer are sugges-
tive of primary ovarian malignancy.12,13

The appearance of metastases to ovary can range from 
solid and solid-cystic (►Fig.  12) to predominantly cystic 
(►Fig. 13).12,13

The incidence of metastases to the orbit among patients 
with breast carcinoma varies between 8 and 10%. Of all met-
astatic tumors to the orbit, breast carcinoma is the common-
est primary tumor, contributing between 29 and 51% of all 
orbital metastases.14

Metastases may involve any part of the orbit but are 
more common in the extraconal space and the anterior 
orbit.14,15 Imaging findings range from a focal mass to a dif-
fusely infiltrating lesion (►Figs. 14 and 15). When present, 
enophthalmos is thought to be typical of scirrhous breast car-
cinoma metastasis, postulated to be related to ocular retrac-
tion resulting from the fibrotic nature of the condition. Other 
features such as a muscle involvement (►Figs.  14 and 15)  
and osseous destruction have also been described to be 
associated with metastases.14 Tumor infiltration of the 
optic nerve and sheath, as demonstrated in our case 15 
(►Fig. 15), is also known to be a feature of breast carcinoma 
metastasis.15
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Lymphoma is the main differential on imaging. However, 
patients with lymphoma would typically present with pro-
ptosis rather than enophthalmos.14

Conclusion
Unusual locations of metastatic breast cancer can pres-
ent as a diagnostic conundrum, with the main differential 
being that of a synchronous primary tumor in the affected 
organ. Breast metastases may occur years after the initial 
diagnosis and treatment of the primary tumor. Several 
differentiating features have been proposed and our case 
series summarize the available features. We recognize that 
although some of the radiological findings are not specific 
to breast metastases, awareness of the varied manifestation 
of disease, diligent comparison with prior imaging studies, 
and checking for a history of breast malignancy are invalu-
able in guiding the radiologist to the correct diagnosis. The 
gold standard for diagnosis ultimately lies upon histologi-
cal correlation.

Metastases in unusual locations often happen in the 
advanced stage of breast cancer with multiorgan metasta-
ses. We are aware that in clinical practice, once a metastatic 
disease is documented, biopsy of additional lesions may 
not be and is often not performed. Additional factors such 
as patient’s physical fitness, patient’s choice, accessibility of 
the diseased organ, and response to treatment often influ-
ence the clinical decision of whether a tissue diagnosis is 
ultimately required. A collaboration of clinical, laboratory, 
imaging, and histopathological findings and trial of treat-
ment are often needed for diagnosis. Treatment plans should 
also be made through close cooperation with the patient and 
a multidisciplinary team involving the surgeon, oncologist, 
radiation oncologist, and radiologist.4,6,11,12
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