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INTRODUCTION

Cancer of unknown primary (CUP) is defined as 
metastatic disease without an identifiable primary site 
despite comprehensive clinical evaluation. The inci-
dence of CUP has been reported to be 3% to 5% of all 
malignancies,1 representing 30,000 cases each year. This 
incidence is similar to that of pancreatic cancer,2 mak-
ing CUP the eighth most common cancer diagnosed 
annually in the United States.1,3 International registries 
have reported a similar incidence (2.3%–7.8% of ma-
lignancies).4,5 

CUP is an unsettling diagnosis for both patients and 
oncologists. Patients desire certainty and are uncom-
fortable with the “unknown” nature of their disease. 
From an administrative standpoint, CUP is challenging 
because compensation from insurance companies for 
diagnostic studies and therapy is based on diagnostic 
codes. Furthermore, oncologists are better able to 
recommend therapy and prognostic information once 
a specific diagnosis is attained. Management of CUP, 
therefore, poses an emotional as well as scientific chal-
lenge.

The primary goal in evaluating patients with CUP 
is to define subgroups that are potentially curable or 
treatable malignancies. Diagnostic work-up should also 
attempt to evaluate for a primary tumor comprehen-
sively without exposing patients to unnecessary invasive 
testing. This review outlines the clinical and pathologic 
features of CUP, proposes a systematic diagnostic evalu-
ation, and reviews the treatments for CUP.

PATHOGENESIS

The central scientific question in CUP is why are 
metastatic foci of disease present when the primary 
tumor is not clinically evident? Several theories at-
tempt to explain this atypical presentation in neoplasia. 
One theory involves regression of the primary lesion.2 
Empiric evidence for this theory includes stage III 
metastatic melanoma in which nodal disease is pres-
ent although no primary lesion can be identified. In 

some instances, there may be a remote history of a 
“spontaneously” regressing pigmented skin lesion.6 Ad-
ditionally, anecdotal evidence of testicular scarring has 
been noted in patients with metastatic germ cell tumors 
without an obvious primary mass.7,8 

Another possible explanation for metastasis without 
a known primary may be that the primary site is present 
microscopically, evading clinical detection by standard 
imaging or biopsy (occult primary).3 For example, 
patients with advanced head and neck cancer may pres-
ent with cervical lymphadenopathy and no evidence 
of a primary tumor. In this case, there is a disconnect 
between the bulk of the primary tumor and metastatic 
foci. 

A third theory challenges the traditional belief that  
metastasis is a late development in tumor evolution.9,10 
Supportive evidence for this theory exists through 
the use of gene expression profiling data. Microarray 
study of breast cancer cell lines identified 4 highly 
overexpressed genes that are associated with the ability 
to metastasize to bone as well as with a poor-prognosis 
signature.9 These genes are present in primary tumors, 
which suggests that metastatic potential may be pres-
ent at the inception of oncogenesis and that the forces 
controlling the survival of the primary tumor and me-
tastases operate independently. 

Another proposed explanation for differential sur-
vival of the primary tumor and metastases is “angio-
genic incompetence.”2,11 According to this theory, 
primary tumors are unable to induce neoangiogenesis 
adequately to survive and grow. Tumor cells undergo 
apoptosis and gene instability at a high rate because of 
angiogenic incompetence. Some cells may evade apop-
tosis, spreading to visceral organs or lymph nodes, and 
lie dormant. These metastatic cells either utilize local 
vasculature and nutrient supply to survive and grow or 
develop the ability to induce angiogenesis via clonal 
evolution. 

Finally, a number of genetic mutations are commonly 
found in CUP, in particular, the 1p chromosomal dele-
tion.12 One hypothesis is that a tumor suppressor gene 
for metastasis may be located on chromosome 1p, thus 
resulting in a high propensity for tumors to metastasize. 
Such a gene has not yet been identified, however. 
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