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Background: Despite the vivid progress in molecular and genetic profiling, extensive 
diagnosis and multiple therapeutic modalities, cancers of unknown primary in the head and 
neck region continue to be a formidable challenge.
Aim: The purpose of the review is to present the most recent and well-established findings 
concerning cancers of unknown primary (CUPs) in the head and neck patients and conse-
quently to provide medical specialists with essential information regarding the biology, 
pathology, histology, diagnosis and treatment of CUP in the head and neck region.
Material and Methods: The Medline/PubMed database was searched by using the follow-
ing keywords “CUP”, “cancer of unknown primary”, “CUP biology”, “head and neck”. The 
references of the publications of interest were also screened for relevant papers. There were 
no limitations in regard to the publication date.
Conclusion: Unique biology and pathophysiology prompt the management of CUP to be 
demanding. The vivid rise in HPV-related CUPs during the last 20 years has put more focus 
on this phenomenon. New findings concerning the enigmatic biology of CUP provide 
fundaments for targeted therapy. Despite the availability of various diagnostic methods, the 
diagnosis of CUP continues to be a time-consuming, strenuous process that eventually 
provides answers. It remains controversial as to what combination of treatment methods is 
the most effective. There is no consensus on the value of combining chemotherapy with 
radiotherapy. Highly specific surgical treatments for particular histological types of CUP 
produce more satisfactory results. It is paramount to establish reliable guidelines concerning 
the diagnosis and treatment of CUP patients.
Keywords: cancers of unknown primary in the head and neck region, diagnosis of cancers 
of unknown primary, treatment of cancers of unknown primary, head and neck oncology

Introduction
Cancer of unknown primary is a malignant metastatic cancer whose primary site 
remains to be undetermined after extensive work-up, which combines comprehen-
sive clinical, radiographic, and surgical evaluation including biopsies with subse-
quent resection of suspicious primary sites.1 On the global scale, the CUP is ranked 
as sixth to eighth most common cancer. The CUP prevalence in the head and neck 
is considered to be around 2–5% of all HNSCC cases.2 The most encountered site 
of primary origin is oropharynx (particularly the crypt of the epithelium of the 
palatine tonsils and base of the tongue or lingual tonsil).1 CUP of the oropharynx is 
known for metastasis to levels II or III, in certain cases to levels IV as well.1 The 
most prevalent histotype is adenocarcinoma, followed by undifferentiated carcino-
mas such as melanoma or lymphoma.3 The signs and symptoms of CUP may differ 
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considerably and depend mostly on the location of metas-
tasis. The primary site is eventually found in 60% of 
patients, despite the exhaustive diagnostic process.1 

Stella et al have noted that 80–85% of patients present 
aggressive potential and unpredictable patterns of meta-
static spread prompting the diagnosis to be poor – median 
survival of 4–12 months.4 Furthermore, research shows 
that CUP survivors are more prone to develop subsequent 
cancers.4 The optimal treatment strategies for HNCUP 
remain controversial as there is a vivid lack of randomized 
trials. For the moment, the golden standard of therapy for 
cancers of unknown primary in the head and neck region 
involves (chemo) radiation therapy (RT) alone or in com-
bination with surgery. Nonetheless, the exact information 
regarding the sequence, the extent of irradiated volumes, 
and the optimal curative RT dose remain to be 
controversial.5 Even though intensity-modulated RT 
(IMRT) allows obtaining excellent rates of nodal control 
and disease-free survival, nodal and mucosal recurrences 
continue to occur5 Although chemotherapy is often used 
together with radiotherapy, it remains ambiguous whether 
it adds any value to the treatment.6

Review
Biology and Pathophysiology
The pathogenesis of CUP is a multi-step process involving 
clonal proliferation, invasion and intravasation of cancer 
cells from the primary tumour, widespread dissemination 
via circulation, extravasation in various organs and uncon-
cealed colonisation at metastatic sites.7,8 This sequence is 
prompted by the multiple interdependent changes occurring 
in cells. Amongst them are limitless replicative potential, 
evasion of apoptosis and immune destruction, chromoso-
mal alterations, reprogramming of energy metabolism, tis-
sue invasion and metastasis, resistance to growth-inhibitory 
signals and self-sufficiency in growth signals. According to 
Rassy et al, the expression of p53 is reported in 48–70% 
(overexpression in 53%) of patients with CUP.8 Vascular 
endothelial growth factor-A (VEGF-A) is expressed in 26– 
83% of CUP patients.9–12 Karavasilis reports that 
Metalloproteinase (MMP)-2 and MMP-9 are expressed in 
69% (overexpression in 49%) and 49% (overexpression in 
36%) of patients with CUP, respectively.12 Gatalica et al 
have shown that PD-1 expression in the tumour-infiltrating 
lymphocytes was present in 58.7% of patients with CUP, 
while PD-L1 expression was observed in 22.5% of cancer 
cells in tumours, respectively.13 Reportedly, the expression 

of phosphorylated AKT (pAKT) was detected in 73.2% of 
patients with CUP and is correlating with worse survival.14 

Hedley et al have noted that almost 70% of patients with 
CUP display an increase in transcripts for proteins that are 
involved in the process of DNA damaging as well as func-
tion in homologous recombination repair networks, such as 
BRCA1, ATM and CHEK2 (checkpoint kinase 2) - this has 
prompted authors to presume that CUP is chromosomally 
unstable.15 It is known that CUP is characterized by 
uncommon spreading and clinical aspects, which are incon-
sistent with the supposed site of origin.3 The primary 
hypothesis considering CUP biology implies that the neo-
plasm could result from a stem cell, without any prior 
premalignant lesion or a primary tumor, whereas 
the second indicates that CUP represents the rapid progres-
sion of metastasis from a very early primary tumor.3 Natoli 
et al have reported several chromosomal abnormalities 
concerning CUPs, with the aberration of chromosomes 1, 
6, 7, and 11 being the most common ones.16 Stella et al 
have noted that 70% of adenocarcinomas of the unknown 
primary had underlying aneuploidy.4 Pantou et al have 
identified other chromosome modifications such as 1q21, 
3p13, 6q15-23, 7q22, 11p12-5 and 11q14-24.51.17 

Preferential involvement of 4q31, 6q15, 10q25 and 13q22 
has been reported in adenocarcinomas, while other carci-
nomas have a 11q22 involvement.8

Histology
Numerous studies have concluded that squamous cell car-
cinoma is the most frequently found histological type in 
HNCUP patients, following this was undifferentiated car-
cinoma and adenocarcinoma.2,3,18 However, a large study 
of 2935 patients with CUP in Zurich found adenocarcino-
mas to be the most abundant histological group (42.3%).19 

Stella et al have also concluded that adenocarcinomas are 
the most common histological group.4 F Losa reports that 
adenocarcinomas and undifferentiated tumours have 
a more unfavourable prognosis (3.5% 3-year survival) 
than squamous cell carcinomas (41.6% 3-year survival).3

Risk Factors
Risk factors involve heavy smoking (26 or more cigar-
ettes/day) and HPV infection. Alcohol consumption is of 
little relevance.20–22

HPV-Related CUP
Although HPV-related oropharyngeal cancer has been pre-
sent for many years, the prevalence has progressed during 
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the last 20 years.23 Several studies have concluded that 
human papillomavirus (HPV) is the most significant bio-
marker for disease-free survival and overall survival in 
patients suffering from oropharyngeal cancer.21,23 It is 
generally known that HPV-related oropharyngeal SCCs 
metastasize early in the development of the disease, 
while the primary tumor is still insignificant in size.23 

Cystic degeneration is oftentimes observed in metastases 
from HPV-related SCC.1 Few retrospective studies have 
shown that patients with HPV-positive tumors have a more 
favourable prognosis than patients with HPV-negative 
tumors.21,23 In a study of 743 patients, K. Kian Ang et al 
have reported that HPV-positive oropharyngeal cancer was 
more prevalent amongst patients who had never smoked 
and those with a lower number of cumulative pack-years 
of tobacco smoking than amongst heavy smokers. 
Furthermore, HPV-positive oropharyngeal cancer was sig-
nificantly associated with few favourable prognostic fac-
tors such as age, white race, better performance status, 
absence of anemia, and smaller primary tumors.21

Diagnostic Methods
A comprehensive diagnosis has to involve a full case 
history, physical as well as hematological examination. 
Subsequently, mucosal sites of the upper aerodigestive 
tract have to be evaluated with the use of endoscopy. An 
endoscopic examination may include fiber optic laryngo-
scopy, bronchoscopy, esophagogastroscopy or direct 
nasopharyngoscopy.18 Following that, an MRI of the 
head, neck and chest regions is recommended, together 
with a contrast-enhanced CT of the chest, abdomen and 
pelvic cavity. Upper gastroenterography may also be 
included.24 The valid role of additional bone scan and 
18-F-FDG-PET has been highlighted by numerous 
studies.18 Qaseem et al have shown that Positron emission 
tomography-computed tomography (PET/CT) and multi-
parametric 3T-MRI (MP-MRI) provide comparable preci-
sion during the diagnosis of CUP with metastasis in neck 
lymph nodes.20 PET characterizes with average accuracy 
concerning anatomical sites or functional irregularities due 
to low tracer uptake by certain tumor tissues. Thus, it is 
recommended to combine PET with CT. The prospective 
study carried out by Moller has found that PET/CT is not 
superior to CT.25 Consequently, PET is not recommended 
during initial testing but may be used for specific clinical 
presentations such as single metastases or cervical 
lymphadenopathies.3 In women, mammography should 
also be performed. In case the result is equivocal, 

magnetic resonance imaging should also be 
implemented.3 There are present commercial tests with 
gene expression-based assays that allow diagnosis of 
tumors of unknown or uncertain origin such as biothera-
nostics (RT-PCR for mRNA), Pathwork [microarray for 
messenger RNA (mRNA)] and Rosetta Genomics and 
Prometheus (RT-PCR for microRNA).4 The aforemen-
tioned tests declare prognostication correctness in known 
primary cancers between 80% and 90%.4 Chernock states 
that primary cancers occurring in salivary glands may 
mimic metastases of unknown primary and have to be 
differentiated from cutaneous metastases to the parotid 
gland, a subset of which may not have a clinically appar-
ent primary skin tumor.1

Treatment
Available methods of treatment include surgery, che-
motherapy and radiotherapy. Decisions regarding CUP 
treatment should be reached within a multidisciplinary 
team and with consideration of such factors as the patient’s 
overall condition, potential treatment-related toxicity, dis-
tribution in the neck and future possibilities of 
rehabilitation.14 Furthermore, it is crucial to distinguish 
between two main groups of CUPs. The first one considers 
CUPs of which origin is hidden and clinical, as well as 
pathological characteristics, do not indicate any sites and 
the second group concerns CUPs whose primary site of the 
tumor is significantly suggested by clinical and pathologi-
cal characteristics18. The purpose of concomitant chemor-
adiotherapy in CUP patients is debatable since there is no 
clinical evidence due to the lack of prospective studies. 
Treatment and outcomes of treating cancer of unknown 
primary in the head and neck region are summarized in 
Table 1.

Surgery
Possible surgical procedures involve neck dissections 
(bilateral, unilateral, radical or modified radical neck dis-
section, depending on the location of the lesion) and 
tonsillectomy. Neck dissection is not always necessary, 
for example, in N1 disease.4 ASCO guidelines imply that 
ipsilateral palatine tonsillectomy should be implemented in 
patients who present unilateral lymphadenopathy and 
whose primary site could not be confirmed during the 
initial evaluation.26 Were the palatine tonsillectomy to 
fail in identifying the primary site, an ipsilateral lingual 
tonsillectomy should be planned.26 Bilateral thyroidect-
omy is recommended in the case of diagnosing metastatic 
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adenocarcinoma. In the case of bilateral lymphadenopathy 
and no confirmation of a primary site during endoscopy, it 
is recommended to perform a unilateral lingual tonsillect-
omy on the more influenced side.26 A contralateral lingual 
tonsillectomy may follow in case the ipsilateral procedure 
will not identify a primary.26 Even though there is a lack of 
randomized trials that have compared the efficiency of 
performing ipsilateral tonsillectomy, research shows that 
the yield for the localization of the primary rises to a 30% 
to 50% range.26

ASCO guidelines highlight that bilateral palatine ton-
sillectomy should be avoided after bilateral lingual 
tonsillectomy.26 A paper published by Dorobisz et al 
shows that there is a statistically important correlation 
between surgical treatment and survival (P < 0.001). 
Reportedly, the survival rate of 12 months in surgical 
patients is approximately three times higher than in 
patients who did not undergo surgical treatment.2 The 
N adjustment has increased it more than six times. 
Surgically treated patients had a two and a half times 
higher chance of survival than non-surgically treated 
patients.2 Nonetheless, there is no consensus on the effi-
cacy of neck dissection. Literature does not indicate that 
neck dissection improves the outcome.5

Chemotherapy
A staggering amount of studies highlights that CUPs are 
resistant to chemotherapy, prompting this form of treat-
ment to be ineffective, especially concerning long-term 
survival.1,4,18,27,28 There is no preferred combination of 
drugs used in chemotherapy.4 The platinum-based combi-
nation is used as the first-line approach to CUP treatment 
and because of the lower toxicity of carboplatin as com-
pared to cisplatin, the favoured regimen is carboplatin/ 
paclitaxel.29 Such combinations have allowed achieving 
response rates of 30–40% and a 2-year survival rate of 
20–25% can be accomplished if applied as first-line 
therapy.30 The efficacy and toxicity of the combination 
of paclitaxel, carboplatin, bevacizumab, and erlotinib in 
the first-line treatment of CUP patients have been assessed 
in a lately conducted Phase II trial.29 Recruited patients 
received the aforementioned drugs and treatment cycles 
were redone every 21 days. Bevacizumab–erlotinib treat-
ment was implemented until tumor progression, once the 
four cycles of paclitaxel and carboplatin were 
abandoned.29 This combination of drugs led to a median 
progression-free survival time of 8 months, whereas 38% 
of patients were free of progression at 1 year. Hainsworth 

et al reported that the median survival time and 2-year 
overall survival rates were 12.6 months and 27%, respec-
tively; the toxicity profile was well tolerated.29 It is still 
ambiguous whether second-line therapy can impact the 
survival of patients with CUP. It has been noticed that 
patients who have shown favourable responses to first- 
line chemotherapy might also benefit from second-line 
chemotherapy.4

Radiotherapy
Radiotherapy treatment (RTT) is a valuable tool in CUP 
therapy. The irradiated areas mostly involve the hypophar-
ynx, the base of the tongue, the nasopharynx and tonsillar 
fossa or the unilateral or bilateral neck.18 Al Kadah 
described using a standard fractionation with single doses 
of 1.8–2 Gy under the ICRU specifications once a day 
over 6–8 weeks resulting in total doses ranging from 22 to 
72 Gy, mainly 50–72 Gy was applied.28 Dorobisz et al 
reported treating 165 patients with a standard dose of 2 
Gy, 5 times a week and noticed a statistically significant 
link between radiotherapy and survival (P < 0.001) – the 
survival rate of 12 months in patients who underwent 
radiation therapy was almost seven times higher than in 
subjects treated differently (OR=6.80) and the survival rate 
of 24 months was four and a half times higher (OR=4.47).2 

Wang et al report that radiotherapy to pharyngeal mucosa 
was associated with improved OS and PFS in their study 
of 42 patients who underwent RTT.18 There are no 
reported differences in OS and disease-free survival in 
CUP patients between those who received ipsilateral 
radiotherapy and those who received comprehensive radio-
therapy (including the potential mucosa and ipsilateral or 
bilateral neck).18 By the same token, Ligey et al have 
reported in their retrospective study which compared bilat-
eral neck radiotherapy with unilateral neck radiotherapy 
that there is no significant difference regarding locoregio-
nal control and survival since the 5-year OS rates were 
23% after bilateral radiotherapy (P=0.944) and 22% after 
unilateral radiotherapy.22 This is contrary to Grau et al 
who have shown in the largest series on CUP that bilateral 
treatment together with the entire pharyngolaryngeal 
mucosa allowed obtaining lower rates of disease 
recurrence.31 Furthermore, the authors have pointed out 
that bilateral radiation is associated with better survival 
expectations than those provided by the radiation limited 
to the involved side of the neck.31 Studies have clearly 
shown that IMRT provides excellent results for patients 
with cervical node squamous cell carcinoma metastases 
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coming from an unknown head-and-neck primary tumour. 
Two studies reported survival rates at 5 years of 89% and 
84%. Primary chemoradiotherapy (CRT) is the recom-
mended treatment option in patients with an unresectable 
bulk or incomplete resection since it allows avoiding 
excessive toxicity from surgery and postoperative 
chemoradiotherapy.6

Limitations of This Study
Authors have strived to create a highly succinct yet com-
prehensive systematic review.

Such an approach demands a rigorous selection of 
articles. Although authors have aimed to gather all funda-
mental aspects as well as unique insights, there are surely 
some experiences and information, which have not been 
included due to their little significance. Some have been 
omitted as they did not add anything illuminating. These 
conclusions have been drawn by the authors. Thus, the 
selection may be questioned.

Conclusions
Despite the available knowledge and the overall interest in 
medical society CUPs continue to baffle medical practi-
tioners. Current guidelines fail to provide clear recommen-
dations regarding the most effective combination of 
therapeutic modalities. Furthermore, the details of radio-
therapy, such as the range dose and the extent of the 
radiotherapy are also unresolved. Some authors find bilat-
eral irradiation to be the most effective, whereas others 
stand by the treatment of only the involved side of the 
neck - the efficacy does not change, but the toxicity is 
smaller. Among numerous publications, one can observe 
an evident lack of consensus on the correct guidelines 
concerning diagnosis and management of CUP impede 
the care of CUP patients. There is a growing need for 
randomized clinical trials or prospective studies to com-
pare the effectiveness of available treatments. The study 
carried out by Binder and others shows that the overall 
survival of CUP patients has not improved since early 
1980.15 The remaining hallmarks of CUP should be 
researched as the previous interest was focused on chro-
mosomal instability and growth factor independence. Even 
though molecular diagnostics provided many answers in 
regard to the biology of CUP, it continues to fall short of 
providing survival benefits in clinical practice.8
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