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Abstract. Cancer of unknown primary site (CUP) is an 
intriguing clinical phenomenon found in ~3‑9% of all head 
and neck cancers. It has not yet been determined whether 
CUP forms a distinct biological entity with specific genetic 
and phenotypic characteristics, or whether it is the clinical 
presentation of metastasis in patients with an undetected 
primary tumor and no visible clinical signs. The treatment 
of patients with cervical lymph node metastases from CUP 
remains controversial, due to the lack of randomized clinical 
trials comparing different treatment options. Consequently, 
treatment is currently based on non‑randomized data and 
institutional policy. In the present review, the range and 
limitations of diagnostic procedures are summarized and 
an optimal diagnostic work‑up is recommended. The initial 
preferred diagnostic procedures include fine‑needle aspira-
tion biopsy (FNAB) and imaging. Although neck dissection 
followed by postoperative radiotherapy is the the most gener-
ally accepted approach, other curative options may be used in 
certain patients, such as neck dissection alone, nodal excision 
followed by postoperative radiotherapy, or radiotherapy alone. 
There remains controversy regarding target radiation volumes, 
ranging from ipsilateral neck irradiation to prophylactic irra-
diation of all the potential mucosal sites and both sides of the 
neck. When no primary lesion is identified with imaging and 
endoscopy in patients without history of smoking and alcohol 
abuse, molecular profiling of an FNAB sample for human 
papillomavirus and/or Epstein‑Barr virus is required.
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1. Introduction

Cancer of unknown primary site (CUP) is a heterogenous 
group of malignancies presenting with distant metastases 
without an identified primary tumor at diagnosis  (1). As a 
clinical entity defined by the exclusion of a primary tumor, the 
standardized diagnostic work‑up includes meticulous medical 
history and clinical examination using modern diagnostic 
tools. The estimated incidence of CUP accounts for ~3‑9% 
of all head and neck cancers, with squamous cell histology 
accounting for 53‑77% of the cases (2‑4). Over the last few 
years, there has been a decrease in the incidence of cervical 
CUP, due to a more accurate diagnosis of the primary tumor 
by means of a thorough fibre optic endoscopy of the pharynx 
and larynx, esophagogastroduodenoscopy, bronchoscopy and 
advanced imaging technology in the majority of patients (5).

Cervical CUP preferentially affects male patients, aged 
55‑60 years, with a history of alcohol and tobacco abuse; 
however, a proportion of CUP cases may include younger 
non‑smokers presenting with human papillomavirus 
(HPV)‑related oropharyngeal cancer. The discrepancies 
observed in certain series may result from the inclusion of 
patients with tumors of other histological types (such as undif-
ferentiated carcinomas, lymphomas and melanoma) (5‑7). The 
symptom that commonly prompts initial consultation is a mass 
in the neck, which accounted for 94% of the 352 patients in 
the series reported by Grau et al (5), with pain and weight 
loss reported in only 9 and 7%, respectively. In a series of 
167 patients reported by Issing et  al  (4), the incidence of 
cervical swelling, pain and dysphagia was 100, 9 and 3.6%, 
respectively. Typically, the enlarged cervical lymph nodes are 
located at level II, with bilateral involvement reported in <10% 
of the cases (2,4,5). The clinical N classification in the majority 
of cases is N2, with a median nodal size of 3.5‑5 cm (2,5,8) and 
the time interval between the appearance of cervical mass and 
diagnosis is 2‑5 months (2,4).
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The optimal therapeutic management of patients with 
CUP remains controversial, due to the absence of randomized 
studies comparing different treatment options. Therefore, 
treatment is mainly based on non‑randomized evidence 
and institutional policy. Recommendations include surgery 
alone (9), limited field radiotherapy and extensive prophylactic 
irradiation of all the potential mucosal sites and both sides of 
the neck, with or without concomitant chemotherapy (10‑12). 
However, the morbidity of these combined treatments may be 
high, decreasing the quality of life of relatively young patients. 
No randomized or prospective studies are currently available 
to specifically support these approaches and such a study may 
be difficult to undertake, as this disease is rare.

In this review, only patients with the squamous cell 
histotype are discussed, as patients with other histological 
types may undergo different treatment and have a different 
prognosis. The aim of the present review was to revise the 
diagnostic work‑up of this entity, including molecular biology, 
and to better define the multidisciplinary approach of patients 
with cervical node metastases from CUP, including the extent 
of neck surgery, the volume and dose of radiation and the addi-
tion and type of systemic therapy.

2. Diagnostic work‑up

The diagnostic approaches in patients with CUP are first 
aimed at establishing the histopathological type of the tumor 
and, second, at detecting the primary tumor site. These two 
objectives are interdependent, as histopathological diagnosis 
guides the search for the primary site and the diagnostic 
work‑up determines the N and M classification of the disease. 
Therefore, the diagnostic manoeuvres include physical exami-
nation, fine‑needle aspiration biopsy (FNAB), imaging studies, 
endoscopy and molecular biology studies.

Physical examination. A painless and unilateral cervical 
mass is the most common clinical presentation. The site 
of palpable cervical lymphadenopathy may be useful in 
suggesting the possible primary tumor site. In patients with a 
squamous cell histotype, the jugulodigastric and midjugular 
lymph nodes are most commonly involved, whereas meta-
static adenocarcinoma is more frequently diagnosed in the 
low cervical or supraclavicular areas. In addition, based on 
the metastatic lymph node level, several possible sites of the 
primary tumors may be predicted (13) (Table I). The most 
commonly involved level of lymph node involvement is 
level II (30‑50%), followed by levels I and III (10‑20%) and 
levels IV and V (5‑10%).

FNAB. FNAB is most commonly used as the first‑step 
diagnostic procedure to establish malignancy. This is an 
efficient, minimally invasive and cost‑effective diagnostic 
method, with a negligible risk of seeding tumor cells along 
the needle track (14). The diagnosis is usually established with 
routine histological staining, supplemented by immunohis-
tochemical analysis. Provided this approach is conducted by 
an experienced histopathologist, it may achieve a diagnostic 
sensitivity of 83‑97% and a specificity of 91‑100% for meta-
static lesions (14,15). Repeat FNAB, core or open biopsy may 
be required in cases of uncertain or non‑diagnostic histology. 
However, the value of performing an open biopsy remains 
controversial, due to the high incidence of local recurrence. 
Martin and Morfit (16) described open biopsy as ‘ill‑advised 
and needless surgery’. By contrast, no adverse effects regarding 
neck disease control or survival were reported in studies of 
open neck lymph node biopsy, provided that the biopsy was 
followed by definitive treatment in the form of radiotherapy or 
comprehensive neck dissection (17). In view of these data, it 
may not be imperative to perform an immediate neck dissec-
tion when an open biopsy frozen sections reveal metastatic 
cancer in the excised node. Of note, an open neck lymph node 
biopsy should not be performed prior to the completion of a 
thorough clinical, radiological and endoscopic search for the 
primary tumor.

Imaging. Computed tomography (CT) or magnetic resonance 
imaging (MRI) of the neck may be performed in order to 
determine the extent of the disease. The aim of performing 
imaging studies in such patients is, first, the detection of 
the primary site in the head and neck region and, second, 
the staging evaluation of the lymph node status prior to any 
locoregional treatment. Imaging should be performed prior 
to any invasive procedure or treatment, in order to avoid 
diagnostic misinterpretation. If the lymph node is situated 
in levels  IV or V, a chest/abdominal/pelvic CT is recom-
mended. The extent and location of cervical disease and 
its association with neighboring structures, the presence of 
extracapsular extension and the status of the retropharyngeal 
and contralateral neck nodes should be investigated. In the 
search for a primary tumor in the head and neck, a CT scan 
may be either complemented or supplanted by MRI with 
gadolinium contrast, which exhibits superior soft tissue 
resolution, particularly for the evaluation of the nasopharynx 
or oropharynx. The potential of CT, MRI or both to detect 
a primary tumor ranges from 9.3 to 23% (3,18,19), rising to 
60% when suspicious radiological findings direct subsequent 
endoscopic biopsies (20).

Table I. Location of neck lymph nodes and possible primary tumor sites.

Level	 Involved neck lymph nodes	 Possible primary sites

I	 Submandibular	 Mouth floor, lips, anterior part of the tongue
II	 Jugulodigastric/upper jugular	 Epipharynx, base of tongue, tonsils, nasopharynx, larynx
III	 Middle jugular	 Supraglottic larynx, inferior pyriform sinus, post‑cricoid region
IV	 Inferior jugular	 Hypopharynx, subglottic larynx, thyroid, esophagus
V	 Supraclavicular	 Lungs, thyroid, breast, gastrointestinal system
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Over the last 2  decades, positron emission tomog-
raphy (PET) has also been used in patients with CUP. A review 
of 16 studies using fludeoxyglucose (18F‑FDG)‑PET reported 
a diagnostic accuracy in detecting the primary tumor site of 
24.5%, while sensitivity and specificity were 88 and 75%, 
respectively (21,22). A disadvantage of FDG‑PET is its lack 
of anatomical information, which may impede precise local-
ization of the FDG accumulation. Therefore, the application 
of combined FDG‑PET/CT or MRI may be of greater value 
in the detection of the primary site. Several studies using 
FDG‑PET/CT reported identification of the primary tumor in 
48‑73% of the cases and modification of treatment plans in 
almost 30% of the patients (23). Kwee and Kwee (24) published 
a meta‑analysis of 11 studies, including 433 patients with CUP 
who underwent PET/CT; the overall primary tumor detection 
rate was 37%, with 84% sensitivity and 84% specificity. In 4 of 
those studies, only patients with CUP were enrolled and the 
primary tumor detection rate was 28‑57%, whereas sensitivity 
and specificity were 70‑100% and 73‑100%, respectively. 
In 3 of the trials comparing the utility of PET/CT vs. PET, 
the authors reported that, although PET/CT identified more 
primary sites compared to PET, these differences were not 
statistically significant. Overall, PET/CT was reported to 
modify therapy in 20‑60% of the cases.

Molecular studies. Better insight into the etiology and patho-
genesis of head and neck tumors has led to the development of 
specific diagnostic tests and effective therapeutic strategies. 
Molecular studies have the potential to further improve diag-
nosis. Among head and neck cancers, the Epstein‑Barr virus 
(EBV) genome has been identified only in nasopharyngeal 
carcinoma (25). As a result, the identification of the EBV 
genome in a metastatic cervical node may lead to the subse-
quent identification of an unsuspected primary site within 
the nasopharynx. In  situ hybridization for EBV‑encoded 
RNA or polymerase chain reaction for EBV genomic DNA 
may be performed on tissue obtained by FNAB and should 
be considered, particularly for young patients with poorly 
differentiated squamous cell carcinoma histology in a cervical 
lymph node (25). High‑risk HPV has been advocated as a 
major etiological factor for a subset of head and neck squamous 
cell carcinomas. These carcinomas are considered to exhibit 
a special predilection for the oropharyngeal tonsils and are 
characterized by non‑keratinizing basaloid morphology and 
a strong reactivity to p16 immunostaining. Identifying HPV 
DNA or RNA in the lymph nodes may thus provide a means 
for localizing the primary tumor site in the oropharynx (26). 
These molecular findings used in conjunction with histology, 
clinical history and radiological findings, may be used to 
distinguish the primary site of cervical lymph node metastases 
of CUP of the head and neck.

Endoscopy with biopsy. A definitive evaluation of the unknown 
primary site may be performed using endoscopy of the upper 
aerodigestive tract (UADT) with the patient under general 
anesthesia, assisted by careful palpation of accessible regions 
and directed biopsies of clinically or radiologically suspicious 
areas. Bronchoscopy is recommended when there is an abnor-
mality of the lung on chest imaging (20). The likelihood of 
discovering a primary tumor by endoscopy correlates with the 

presence of suspicious findings on preliminary examination. 
When routine diagnostic work‑up fails to identify the primary 
tumor, subsequent endoscopy may be successful in 29.2% 
of the cases, as reported by Cianchetti et al (20). Repeated 
endoscopy is required only when the suspicious site was not 
adequately biopsied during the first procedure.

The tonsillar fossa and the base of the tongue are considered 
to be one of the most common sites of a hidden primary tumor 
in patients with CUP. Although the true incidence remains 
unknown, it is estimated to be 18‑40%. The tonsils have also 
been incriminated as the site of occult primary tumors, particu-
larly in patients bearing head and neck tumors associated with 
chronic HPV infection of the upper aerodigestive mucosa. It 
was previously suggested that directed random biopsies and 
unilateral or bilateral tonsillectomy should be included in the 
screening for detection of the occult primary tumor (27). In 
the absence of a visible or palpable lesion, Waltonen et al (28) 
reported that tonsillectomy may result in a significantly higher 
likelihood of detecting an occult tonsillar tumor compared to 
deep tonsil biopsy. The evidence supporting bilateral tonsil-
lectomy is less convincing, although the detection rates of a 
primary tumor site in the contralateral tonsil were reported to 
be 10‑23% (27‑29).

According to data reported in the literature, in an optimal 
scenario, the diagnostic work‑up should be conducted in 
4 steps: i) Patient history, clinical examination with UADT 
assessment by multiple examiners and modern imaging using 
contrast‑enhanced CT or MRI as the method of choice. The 
added value of FDG‑PET/CT to the conventional work‑up 
has yet to be determined. ii)  Tissue diagnosis preferably 
obtained by a FNAB; when the FNAB is non‑diagnostic, it 
should be repeated (image‑guided). A core needle biopsy is 
recommended after multiple inconclusive FNABs followed by 
excisional biopsy of the enlarged node. Appropriate immuno-
histochemical examinations allow tissue characterization of 
the tumor in the vast majority of the patients. iii) Endoscopy 
under general anesthesia with ipsilateral tonsillectomy and 
directed biopsy. Optimal imaging information of the potential 
sites of the hidden primary tumor is crucial, as this guides 
mucosal sampling. Reversing the order of examinations 
increases the rate of false‑positive findings on CT or PET. A 
second endoscopy is required only when a suspicious mucosal 
site is inadequately biopsied during the previous proce-
dure. iv) Molecular studies. To obtain optimal information 
predicting the primary site, HPV and/or EBV immunostaining 
of the FNAB sample obtained from the enlarged cervical 
lymph node is required, particularly in cases where no sugges-
tive findings are recorded on imaging and endoscopy and/or in 
patients without a history of smoking and alcohol abuse.

3. Treatment

The optimal therapeutic management of patients with cervical 
CUP remains controversial, due to the absence of randomized 
studies comparing different treatment options. The type of 
treatment may be individualized depending on patient age, 
tumor site, histology and extent of metastatic lymph node 
involvement. Generally, these patients should be treated with 
aggressive multimodal therapy, similar to patients with locally 
advanced head and neck cancer.
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The majority of authors recommend surgical removal of the 
neck disease, followed by comprehensive postoperative radio-
therapy (5,30‑32). Surgery alone is not recommended, except for 
patients with pN1 or N2a neck disease in level I, with no extra-
capsular extension. The locoregional control rates were reported 
to be 80‑90%, with a median nodal recurrence rate of ~34% and 
a 5‑year overall survival rate of ≤65% (33). Treating a metastatic 
lymph node in the neck from CUP requires complying with 
2 requirements: i) the surgical procedure must be oncologically 
sound and the damage inflicted to the anatomical structures 
of the neck should be kept to a minimum; and ii) open biopsy 
of a positive lymph node or isolated adenectomy are gener-
ally discouraged, unless there is strong cytological evidence 
of a lymphoma. However, if the cytology is compatible with 
squamous cell carcinoma, opening the capsule of an infiltrated 
lymph node or breaking the lymphatic drainage net may increase 
the risk of tumor dissemination. Thus, the minimum procedure 
considered for the surgical treatment of a metastatic lymph 
node in the neck is selective neck dissection of the affected 
lymphatic levels. The extent of the dissection is determined by 
the radiological and clinical findings and must involve the entire 
lymphatic chain where the metastatic lymph nodes are situated, 
avoiding an oversized surgical procedure. Radical neck dissec-
tion should only be considered in cases with radiological signs 
or intraoperative findings of extracapsular disease involving the 
jugular vein or the sternocleidomastoid muscle.

Neck dissection in a patient with an unknown primary 
site is the final step in the diagnostic effort aiming to locate 
the primary tumor, as well as the first therapeutic procedure. 
Therefore, neck dissection in a patient with an unknown 
primary site must be performed only after the exhaustion of 
all other available diagnostic methods. The cervical specimen 
will provide enough tumor tissue to perform full immuno-
histochemical studies that may eventually yield decisive data 
regarding the site of origin.

Radiation alone has been extensively used, with acceptable 
results (5,12). A potential advantage of radiation compared 
to surgery in this setting is that potential primary sites in the 
head and neck may be included in the radiation field. Neck 
dissection following irradiation may be required for nodal 
residual disease (34). A nodal excision may be sufficient when 
radical, comprehensive irradiation to the neck and mucosal 
sites is planned (30). The most frequently used therapeutic 
approach consists of surgical removal of the neck disease, 
followed by postoperative radiotherapy to the neck, or to the 
neck and the involved mucosa. The indications for postopera-
tive radiotherapy in patients with CUP include excisional or 
incisional biopsy of the neck prior to definitive treatment, 
extracapsular extension of the tumor and multiple positive 
lymph nodes. However, primary radiotherapy may be admin-
istered to patients with initial stage N2b or N3 disease as a 
sole treatment, or followed by neck dissection after 4‑6 weeks. 
Patients with large nodes fixed to the adjacent structures and 
patients with a low performance status and comorbidities may 
also be treated by primary irradiation.

Although the value of irradiation of the potential primary 
sites has not been confirmed by randomized studies, several 
authors reported that mucosal irradiation reduces the emer-
gence of primary tumors and regional recurrence, without 
however affecting overall survival (33,35,36). A higher 5‑year 

overall survival rate was reported for patients treated with 
extensive radiotherapy including the neck nodes and pharyn-
geal mucosa, compared to those treated by more limited 
volumes (57.6 vs. 24%; P<0.01). According to the level of the 
neck affected, the dose commonly administered with standard 
fractionation (dose per fraction of 1.8‑2 Gy) is 65‑70 Gy to the 
involved nodal stations and 50 Gy for the uninvolved neck and 
mucosal sites. In case of clinically suspicious mucosal sites, a 
dose of 60‑64 Gy is recommended. The predominant mani-
festations of acute radiation toxicity include dysphagia and 
mucositis, particularly in patients treated with combined radio-
chemotherapy compared to those treated with radiotherapy 
alone. Xerostomia is the most common late complication of 
radiotherapy. Other late adverse effects include persisting 
edema of the larynx or skin, soft tissue fibrosis, necrosis and 
osteoradionecrosis (33,35‑37). Huang et al (38) reported severe 
(grade 3‑4) acute mucositis in 34%, insertion of a nasogastric 
feeding tube in 54% and severe late xerostomia or neck fibrosis 
in 7% of the patients. Combined with postoperative complica-
tions and post‑chemotherapy toxicity, antineoplastic treatment 
may significantly affect the quality of life, particularly in 
long‑term surviving patients, underlining the significance 
of advanced radiotherapy techniques, such as 3D conformal 
and intensity-modulated radiation therapy, regardless of any 
anticipated benefit on tumor control.

Concurrent chemoradiotherapy in patients with locally 
advanced squamous cell carcinoma of the head and neck signif-
icantly improves response rate and overall survival (39‑44). In 
addition, the combination of platinum‑based chemotherapy 
with cetuximab exhibited increased efficacy as first‑line treat-
ment of patients with recurrent or metastatic head and neck 
cancer (43). The abovementioned results were obtained from 
large, well‑conducted randomized studies published over 
the last few years. However, there are currently no available 
randomized reports on the efficacy of chemoradiotherapy in 
patients with CUP. To the best of our knowledge, only 4 retro-
spective studies, including ~100 patients treated with various 
cytotoxic agents, have been conducted to date. Chemotherapy 
was administered prior to, during or after radiotherapy and the 
results were compared to historical controls (43‑46).

4. Conclusion

Over the past several decades, the substantial improvements 
in diagnostics have allowed more accurate determination of 
the extent of the disease in the neck and the systemic spread 
to distant organs and the identification of the hidden primary 
tumor in more than half of the patients with CUP presenting as 
a neck mass. In cases with no primary tumor on initial exami-
nations, the site of the index primary may be predicted with a 
high level of probability.

There remains the question of whether CUP is different 
from tumors of known primary site. If we accept the concept 
of a specific natural history and biology of unknown primary 
tumors, further research on the biology of CUP should focus 
on determining whether this group of tumors share unique 
genetic, chromosomal and/or phenotypic anomalies. It is 
hypothesized that novel molecular techniques, such as DNA 
and gene expression profiling as well as proteomics, play a 
significant role in this research (47,48).



MOLECULAR AND CLINICAL ONCOLOGY  2:  917-922 921

The optimal extension of radiotherapy volumes remains an 
open issue. A randomized trial proposed by the European Orga-
nization for Research on Treatment of Cancer Radiotherapy 
Group and the Radiation Therapy Oncology Group, designed 
to investigate whether the disease‑free survival achieved by 
ipsilateral neck irradiation is equivalent to that achieved by a 
more extensive irradiation field including mucosal and bilateral 
neck nodes, was prematurely terminated due to insufficient 
accrual. The answer to this question may lead to major manage-
ment decisions for the majority of patients with cervical CUP.

The use of immunohistochemical markers may predict 
response to treatment, similar to other types of head and 
neck cancer (48,49). However, the focus of investigation is the 
natural history of CUP. Insights into the molecular biology 
of CUP are required in order to identify the cell signalling 
pathways responsible for primary tumor dormancy and early 
metastatic spread, leading to the optimal diagnostic and thera-
peutic management of these patients.
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