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Abstract
Carcinoma of unknown primary (CUP) syndrome occurs when metastases from an unknown 
primary site spread to multiple organs. Occult breast cancer (OBC) is defined as a clinically 
recognizable metastatic carcinoma from an undetectable primary breast tumor. It accounts 
for 0.3–1% of all breast cancers, often presenting with lymph node, bone, and skin metastases. 
Clinical and radiological examinations represent the first steps in the diagnostic algorithm for 
CUP syndrome from OBC. However, histological and immunohistochemical analyses, multi-
disciplinary team evaluation, and a multidisciplinary therapy are essential in the diagnosis and 
treatment of CUP syndrome from OBC. We report the case of a 52-year-old woman who un-
derwent the removal of a parietal skin lesion. The histological and immunohistochemical 
analyses suggested a breast cancer origin. Clinical assessment and laboratory and radiologi-
cal examinations did not locate the primary tumor. Hormone therapy was offered to the pa-
tient; however, she refused it. After 28 months, the patient reported a right cervical lump, and 
a total-body positron emission tomography showed dissemination of the disease to the 
lymph nodes and bone. A CUP syndrome from OBC was diagnosed. A multimodality approach 
with radiotherapy and hormone and biological therapy was started. At present, 5 years from 
the first presentation, the patient is asymptomatic despite the disseminated disease.
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Introduction

Carcinoma of unknown primary (CUP) is defined as a biopsy-proven metastasis from a 
malignant disease without a detectable primary site after complete clinical and radiological 
examinations [1]. The “CUP syndrome” occurs when metastatic cells have spread from the 
unknown primary site to multiple organs, with a 2-year survival rate of 20% [2, 3]. This 
complex clinical entity accounts for approximately 2–4% of newly diagnosed cancers, 
commonly manifesting itself as metastases to the lymph nodes, followed by the liver, bone, 
and skin [3].

Occult breast cancer (OBC) was firstly described by Halsted [4] and is defined as a clini-
cally recognizable metastatic carcinoma from an undetectable primary breast tumor. It 
accounts for 0.3–1% of all breast cancers, with metastasis to the axillary and cervical lymph 
nodes as the first presentation of a CUP syndrome [5]. The diagnostic and therapeutic algo-
rithm for a CUP syndrome from OBC is based on its clinical presentation and on its histological 
and immunohistochemical analyses [6, 7]. These patients should undergo basic breast diag-
nostics (i.e., bilateral mammography and breast ultrasound [US]), magnetic resonance 
imaging (MRI) of the breast [8], and positron emission tomography (PET)/computed tomog-
raphy (CT) with 2-deoxy-2-[18F]fluoro-D-glucose (18F-FDG) [3]. In particular, MRI of the 
breast allows the diagnosis of an OBC in about 75% of women with CUP syndrome [9], and 
18F-FDG-PET/CT identifies the primary tumor in 25–40% of these cases [10].

Histological and immunohistochemical examinations are fundamental for the diagnosis 
and therapy of CUP syndrome from OBC, which often requires a multidisciplinary team eval-
uation and a multimodality approach including surgery, radiotherapy, and hormone and 
systemic therapy [11]. Both mastectomy and breast preservation have been proposed for the 
treatment of OBC [12], with or without lymph node dissection for diagnosis and locoregional 
control [13, 14]. However, a definitive consensus on the treatment of CUP syndrome from 
OBC has not been reached [15].

Case Report

A 52-year-old Caucasian woman with a history of celiac disease, hypertension, osteopo-
rosis, and cigarette smoking underwent surgical removal of a skin lesion in the right parietal 
region which was referred as increased in size over the last 18 months. The specimen 
underwent two independent histological evaluations, which both agreed on the diagnosis of 
mucinous carcinoma localized to the derma, with positive resection margins.

The immunophenotype was: GATA3+, estrogen receptor (ER)+, progesterone receptor 
(PgR)+, focal positivity for GCDFP15, CK5.6+, CK19+, CK7–, CK20–, and p63–. The cellular 
proliferation index (MIB1) was 25–30%. The biological profile was ER (Roche, SP1) [ASCO-CAP 
2010] >90%, PgR (Roche, 1E2) [ASCO-CAP 2010] 80%, Ki-67 index 25–30%, and Her-2/neu 
(c-erbB2, Roche, 4B5) [ASCO-CAP 2013] negative. Given the intense positivity for GATA3, ER, 
and PgR and the focal positivity for GCDFP15, the primary hypothesis was that the lesion was 
a secondary location of a primary breast cancer. The case was therefore brought to the 
attention of our breast unit.

Clinical examination revealed the presence of a nodule in the right upper external 
quadrant. The nodule had the US appearance of a 6-mm cyst (BIRADS 2; Fig. 1a). A bilateral 
mammography revealed also the presence of a 10-mm calcified lesion of benign appearance 
in the left lower quadrant (BIRADS 2; Fig. 1b). Radiological (abdominal US, MRI of the breast, 
and total-body 18F-FDG-PET/CT) and laboratory examinations (CA 15-3, CA 125, CA 19-9, and 
CEA) were within normal range and did not contribute to the localization of the OBC.
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Following a breast multidisciplinary evaluation among surgeons, oncologists, radiother-
apists, and pathologists, the patient underwent surgical radicalization of the right parietal 
skin lesion, which resulted negative for residual cancer. Therapy with tamoxifen was offered 
to the patient; however, she refused hormone therapy.

One year later, the patient underwent follow-up clinical assessment, bilateral mammog-
raphy, and breast US, all of which resulted unchanged. The patient refused fine needle aspi-
ration biopsy of the left lower quadrant breast nodule and agreed instead to a radiologically 
guided breast resection. At the histological assessment, the lesion was found to have compo-
nents of typical ductal hyperplasia.

Sixteen months later, the patient noticed a right cervical lump, which underwent US eval-
uation, resulting in an enlarged lymph node of 28 mm. A total-body 18F-FDG-PET/CT was 
performed, and hypermetabolic areas were identified in the right cervical lymph nodes, 
vertebral column, right scapula, ribs bilaterally, sternum, pelvis, and both femurs (Fig. 2a). 

Fig. 1. a Right breast ultrasound. 
A 6-mm benign cyst can be ob-
served in the upper external 
quadrant (BIRADS 2). b Left 
breast mammography. A 10-mm 
calcified lesion of benign appear-
ance can be observed in the lower 
quadrant (BIRADS 2).
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Hypermetabolic right occipital and mastoid lesions were also identified (Fig. 2b). Bilateral 
mammography and breast US were repeated and resulted again negative. A fine needle aspi-
ration biopsy of the enlarged right cervical lymph node was performed, being suggestive of a 
secondary location from breast cancer (GATA3+, ER 90%, PgR–, Ki-67 index 20%, and Her-2/
neu 1+). A CUP syndrome from OBC was then diagnosed.

Fig. 2. a Hypermetabolic areas in the right cervical lymph nodes. b Hypermetabolic right occipital and mas-
toid lesions. c Slight decrease in metabolic activity in the right cervical lymph nodes, and mastoid metastasis 
after multimodality therapy.
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Therapy with letrozole, abemacilib, and weekly denosumab was started. Four months 
after the start of the hormone and biological therapy, the patient underwent a follow-up ence-
phalic and spinal cord MRI, which showed a 4-cm right mastoid lesion extending to the 
posterior brain fossa and compressing the right cerebellar hemisphere. Widespread vertebral 
lesions were confirmed. The patient did not complain of any symptoms and underwent a 
multimodality approach with radiotherapy (30 Gy in 10 sessions) and hormone and biological 
therapy. Ten months after the conclusion of the radiotherapy, the patient is still asymp-
tomatic, and the last total-body 18F-FDG-PET/CT showed a slight decrease in metabolic 
activity in the lymph nodes, bone lesions, and right mastoid metastasis (Fig. 2c).

Discussion and Conclusion

We reported a case of CUP syndrome from OBC with metastases localized to the skin, 
lymph nodes, and bones. The primary breast cancer remained clinically and radiologically 
occult; however, histological and immunohistochemical findings were fundamental to identify 
its origin.

There is a lack of consensus for the treatment of CUP syndrome from OBC, and various 
therapeutic strategies have been proposed. After multidisciplinary team evaluation, our 
patient underwent a multimodality treatment including surgery, radiotherapy, and hormone 
and biological therapy. The prognosis for this complex oncological entity is considered very 
poor. However, 5 years after primary presentation, our patient is still asymptomatic despite 
disseminated disease.
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