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Introduction

Cancer of unknown primary (CUP) is defined as a cancer 
with a histological diagnosis suggestive of a metastasis 
and incompatible with that of the biopsy site, without 
identification of a primary site in spite of a comprehensive 
and exhaustive hunt for the primary including history and 
examination, blood tests and radiography (1,2).

CUP represents 10% of tumours with metastasis, and 

between 3-5% of epithelial tumours (3). The use of the full 
traditional diagnostic armamentarium permits a tissue of 
origin to be resolved in only about 30% of CUP patients (4). 
Even post-mortem only identifies the origin of the tumour 
in about a quarter of cases (5). 

Increasingly, histopathology permits anatomical 
allocation of possible primary sites based on patterns of 
immunochemical tests (6). This clinic-pathological status 
permits classification of CUP patients into different 
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outcome groups (7), with differing prognostic histological 
subsets shown in Table 1; unfortunately only 20% are 
associated with a favorable prognosis (9).

Thoracic surgeons aim to resect as many lung cancer 

patients as possible, including marginal patients, thus 
improving lung cancer resection rates, driven by the belief 
that that this delivers optimal management and long-
term survival rates to patients. However different medical 
specialities interpret the TNM classification and staging 
of lung cancer as adapted for the special case of CUP 
differently, leading to different management choices being 
offered.

In this perspective, the management and differing 
perspectives and viewpoints of surgeons, physicians and 
pathologists in the unusual scenario of patients presenting 
with a solitary lung mass with histology suggestive of CUP 
is discussed.

Perspectives

The pulmonologist and radiologist’s perspective

A 61-year-old male smoker was discovered to have an 
incidental finding of a right lung lesion on pre-operative 
chest radiography (CXR) prior to right inguinal hernia 
repair. A CT-scan showed a 5.3 cm by 3.2 cm mass in the 
apex of the right lower lobe (RLL), a further 6mm nodule 
in the RLL and a 3 mm nodule in the left upper lobe (LUL), 
with no lymphadenopathy reported, see Figure 1. A positron 
emission tomography (PET) scan confirmed the large RLL 
lesion and showed modest uptake in the right hilum, in 
keeping with possible hilar lymph node involvement; the 
nodules were PET negative. To assess hilar involvement, 
an endobronchial ultrasound (EBUS) was performed, but 
histology of the biopsy was negative. A CT guided biopsy 
was then performed; the histological immunohistochemistry 
indicated adenocarcinoma probably of bowel origin. This 
was excluded by gastroscopy and colonoscopy, and an MRI 
abdomen eliminated a pancreatic primary. The patient was 

Figure 1 PET and CT scans of CUP in right lower lobe. PET, positron emission tomography; CUP, cancer of unknown primary.

Table 1 Prognostic subsets for cancer with an unknown primary 
site. Based on Pavlidis 2015 (8) 

Favourable subset (20%)

1. Patients with a single small potentially respectable tumor

2. Women 

• With adenocarcinoma involving axillary lymph nodes 

• With papillary adenocarcinoma of peritoneal cavity 

3. Men with blastic bone metastases and elevated PSA 
(adenocarcinoma)

4. Poorly differentiated neuroendocrine carcinomas. Merkel 
cell carcinoma of unknown primary (localized disease) 

5. Squamous cell carcinoma involving cervical lymph nodes

6. Adenocarcinoma with a colon-profile (CK20+, CK7, CDX2+)

7. Isolated inguinal lymphadenopathy (squamous carcinoma) 

Unfavourable subset (80%)

1. Multiple metastases 

• Cerebral metastases (adeno or squamous carcinoma) 

• Lung/pleural metastases (adenocarcinoma) 

• Metastatic bone disease (adenocarcinoma) 

2. Poorly differentiated carcinoma 

3. Abdomen

• Adenocarcinoma metastatic to the liver or other organs 

• Non-papillary malignant ascites (adenocarcinoma)

• Squamous-cell carcinoma of the abdominal cavity 
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referred to Oncology with the presumptive diagnosis of 
cancer of unknown primary with lung metastasis, making 
this inoperable disease. Treatment with cycles of Cisplatin 
and Pemetrexed resulted in a good albeit partial response 
with diminution in size of the main lung lesion and 
disappearance of lymph node uptake within the limits of the 
system’s spatial resolution.

The pathologist’s perspective

The histology revealed a poorly differentiated carcinoma 
with glandular differentiation favoring adenocarcinoma 
(Figure 2). The tumor primarily consisted of solid nests 
and exhibited an unusual immunohistochemical profile; 
CK7+, CK20+, TTF1-, CK5/6-, p63+, CDX2-. Given the 
immunohistochemical panel, a gastrointestinal or bladder 
primary were considered, with a lung primary less likely. 

The surgeon’s perspective

This man was initially referred for a right lower lobectomy 
with a 5.3 cm RLL mass, with a further small nodule in the 

same lobe and a tiny nodule in the LUL. However both these 
two small nodules were PET negative although minimal 
uptake occurred in the right hilum raising the possibility of 
early hilar lymph node involvement. Uptake in hilar lymph 
nodes on PET has a sensitivity of 40% and specificity of 
88.7%, with a poor correlation to the final pathologic status 
of hilar nodes (10). Directed lymph node biopsy using 
EBUS confirmed clear hilar nodes. Histology of the large 
RLL lesion had tissue markers suggestive of bowel origin. 
The pathology was classified as CUP with lung metastases 
in spite of negative gastroscopy, colonoscopy and PET scan 
of the abdomen, and the patient was referred to oncology 
by the pulmonologists, even though the immunochemistry 
had not ruled out lung primary completely. 

From the viewpoint of the surgeon, this case could 
potentially be classified using lung TNM classification (11)  
as stage IIB-T3 N0 M0 (>5 cm in greatest dimension, 
possible separate tumor nodule in the same lobe as the 
primary, EBUS negative nodes). The counter argument was 
that this was Stage IV-M1a (separate nodule in contralateral 
lobe, though PET negative) or CUP with multiple lung 
metastases. Classifying this as stage IIB would have led 

Figure 2 Histology of CT guided biopsy. (A) Carcinoma of unknown primary, H&E stain, magnification ×200. (B) CK20 positive. (C) 
TTF1 negative. (D) CK7 positive. (E) p63 positive. B–E all at magnification ×100.
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to right lower lobectomy, which may have resulted in a 
potentially curative resection. 

This case highlights the ambiguous application of the 
TNM classification in CUP, with differing interpretations in 
such cases. It also illustrates the difficulty of managing CUP, 
especially as the diagnosis hinges on immunohistochemistry 
that in itself is only indicative of CUP.

Discussion

CUP implies a diagnosis of cancer that has spread but where 
the primary site remains unknown. It represents 2–3% of all 
cancers and the location of the primary is never discovered 
in 40–50% in spite of exhaustive investigation (12).  
This may be because the primary is very small and slow 
growing, leaving it outside the definition of modern 
imaging technology. Another reason may be that the body’s 
immune system has already destroyed the primary though 
spread has already occurred through haematological or 
lymphatic pathways. A third scenario may be that the 
primary cancer was removed inadvertently through surgical 
treatment for another condition, for example hysterectomy 
for menorrhagia or a malignant colonic polyp resected 
perhaps years before that was subsequently missed during 
histological examination. 

CUP is  not  a  s ingle  ent i ty  but  encompasses  a 
heterogeneous group of cancers. Because the cancer has 
spread, staging is generally held to be irrelevant and the 
mainstay treatment is chemotherapy. Patients have by 
definition advanced disease at the time of diagnosis and 
therefore non-specific but less effective treatment regimens 
have to be used that should be effective in all CUP  
patients (5). This strategy is likely to be conducive to the 
overall poor prognosis of CUP with a survival of between 2 
to 10 months, making CUP the fourth commonest cause of 
cancer-related death in both genders (13).

Investigation of CUP cases should be thorough in order 
to verify the presence of metastasis since this affects the 
decision-making regarding surgery. CT scanning is often 
the first line tomographic investigation for CUP. CT 
scan limitations include low detection of small metastasis 
including distant, peritoneal and non-enlarged lymph 
node metastasis, with PET permitting scanning of a larger 
volume than CT.

PET 

PET scanning with the use of a glucose analog labeled 

with radioactive fluorine-18 as a tracer is useful in 
detecting metastasis. The addition of combined PET/
CT for staging results in upstaging disease in 20–30% of 
patients with NSCLC as compared to conventional staging  
assessment (14). PET however is limited spatially in the 
case of tumor size smaller than 4mm due to fundamental 
limitations in PET machine design (15,16) leading to 
microscopic disease underestimation. Another limitation is 
when the tumor has a metabolic profile with low glucose 
uptake, like bronchoalveolar cell carcinoma and carcinoid 
tumors (14,17). In spite of these shortcomings, PET 
scanning has a detection rate for a primary in the context of 
CUP in 41% cases in a systematic review and meta-analysis 
of almost three thousand cases (12). 

In our case, since the immunohistochemistry of the 
main lung nodule suggested that the unknown primary 
was gastrointestinal in origin, PET scanning was especially 
indicated to exclude pancreatic cancer. As PET scanning is 
not helpful in T staging stomach cancer (18), gastroscopy 
was performed, being the modality of choice for diagnosing 
stomach cancer, with computed tomography (CT) further 
aiding staging of gastric cancer and its follow-up.

Immunohistochemistry

The combination of morphological features and application 
of an array of immunohistochemical techniques usually 
leads to the correct identification of the primary site. 
Broad-spectrum cytokeratins (pancytokeratins) confirm 
the epithelial nature and exclude mimics of poorly 
differentiated carcinomas such as lymphomas, melanomas, 
and possibly sarcomas. Cytokeratins can be subdivided 
into high molecular weight cytokeratins (HMWCKs) 
and low molecular weight cytokeratins (LMWCKs). 
Adenocarcinomas tend to express LMWCKs such as 
CK8/CK18 while squamous, transitional, ductal and 
basal carcinomas express HMWCKs such as 34betaE12. 
Cytokeratins p63 and CK5/6 are useful in confirming a 
diagnosis of squamous cell carcinoma (19). 

Organ specific cytokeratins

Cytokeratin 7 (CK7) and Cytokeratin 20 (CK20) perhaps 
form the basis of much of the classification of epithelial 
tumors. A simplistic rule of thumb is that CK7 positive 
tumors tend to originate above the diaphragm whilst CK20 
positive tumors tend to originate below the diaphragm (20). 
Furthermore, the co-expression of CK7/CK20 is seen in 
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specific types of tumors; see Table 2.
There are exceptions to any rule. Stomach, pancreas 

and biliary primaries can manifest a diverse range of 
CK7/CK20 pattern of staining; pancreas in particular 
can exhibit a colorectal immunophenotype. Importantly 
CK7 and CK20 can stratify CUP into groups, allowing the 
pathologist to subsequently tailor even more organ specific 
immunohistochemical stains. Table 3 summarizes some of 
the more commonly used organ specific markers. There is 
considerable overlap of immunohistochemical stains and it is 
beyond the remit of this article to provide an exhaustive list (21). 

TNM classification

In the TNM classification for lung cancer, any tumor with 
separate tumor nodules in the same lobe is categorized as 
T3, placing this case as T3 N0 which is Stage IIB if the 
contralateral nodules are disregarded since they were PET 
negative. The presence of such contralateral nodules affects 
the staging; with staging changing to M1a when there 
are contralateral lung nodules. However in this case these 

nodules were PET negative and could potentially have 
been parenchymal scars. There are two points to mention 
about these contralateral nodules. First, should they have 
indeed been tumors, they did not share the high metabolic 
rate profile of the nodules of the opposite side. Secondly, 
they were peripherally sited such that they could have 
been resected in the future by wedge resections in order to 
preserve lung parenchyma. This opinion varies from that 
of pulmonologists and oncologists who think that CUP is 
automatically best treated with chemotherapy radiotherapy 
and/or enrollment in a clinical trial for treatment with, for 
example, monoclonal antibodies such as pembrolizumab (22). 

Survival rates

Patients with surgical resectable lung pathology fall into 
the 20% of CUP identified as having better prognosis, see  
Table 1; these carry a 15% 5-year survival and a median 
survival of 3 years, compared to the unfavorable subset that 
carries a dismal mean survival of 6 months (8). The survival 
rate associated with pathological staging is important, since 
that for T3 carries a 5-year survival rate of 22% similar to 
T4 disease; whilst the 5-year survival rate of M1a is 3% like 
other intrathoracic metastatic disease (23). 

Conclusions

Diverging opinions between medical specialties with 
differing staging ethos may lead to varying treatments being 
offered to patients with CUP that may result in widely 
dissimilar outcomes. Better communication and in-depth 
discussions are recommended in multi-disciplinary team 
meeting when reviewing complex and unusual cases such as 
CUP.
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Table 3 Summary of organ specific markers. After Kandalaft 2016 (18)

Organ Antibodies to 

Lung adenocarcinoma Thyroid transcription factor 1 (TTF1), 
Napsin A

Breast GCDFP-15, GATA3, Estrogen  
Receptor (ER)

Gynaecological PAX8, Wilms Tumor Antibody (WT1), ER

Prostate Prostate Specific Antigen (PSA)

Colorectal CDX2

Hepatocellular Hep-Par1

Bladder GATA3, Uroplakin, p63

Renal PAX8

Thyroid TTF1, PAX8, Thyroglobulin

Table 2 Organ specific cytokeratins

CK7+/CK20- CK7-CK20+ CK7+/CK20+ CK7-/CK20-

Lung Colorectal Transitional cell carcinoma Hepatocellular 

Breast – Ovarian mucinous Renal cell carcinoma

Ovarian serous – – Prostatic adenocarcinoma

Endometrial adenocarcinoma – – –
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