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Abstract

Objectives: Creation of a diagnostic algorithm for
cases of head and neck squamous cell carcinoma
with an unknown primary tumor.

Materials and Methods: A narrative literature
review was conducted in PubMed and Scopus
in June 2025, focusing on studies addressing the
diagnostic approach to head and neck squamous
cell carcinoma with an unknown primary tumor.
Results: The proposed protocol begins with viral
stratification through pl16 and EBER testing on
lymph node biopsy specimens, followed by a
sequential diagnostic workflow guided by these
results, incorporating functional imaging with
PET-CT prior to performing biopsies of suspicious
sites. In EBER-negative cases, systematic surgical
exploration of the upper aerodigestive tract is
recommended and, in the absence of suspicious
lesions, should be complemented by bilateral
palatine tonsillectomy and ipsilateral tongue
base mucosectomy. In EBER-positive cases,
the diagnostic focus is directed toward the
nasopharynx, with magnetic resonance imaging.
Conclusions: Implementing a systematic
approach in cases of squamous cell carcinoma
presenting as cervical lymph node metastases
with an unknown primary may optimize resource
utilization and enhance the identification rate of
the primary tumor.

Keywords: Head and neck cancer, Squamous cell
carcinoma, Occult primary tumor

Introduction

Approximately 50% of patients with head and
neck squamous cell carcinoma (SCC) present
with metastatic cervical lymphadenopathy
at diagnosis, which is often the reason for the
initial medical consultation'. In such cases,
efforts should focus on identifying the primary
tumor in order to enable more targeted
treatment, thereby increasing the likelihood
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of disease control and reducing treatment-
related morbidity?*. Furthermore, knowledge
of the primary tumor location facilitates
post-treatment surveillance 3. Despite efforts
to identify the primary tumor, its location
remains unknown in 2% to 5% of cases®,
constituting a diagnosis of head and neck
SCC of unknown primary (CUP) 3. In recent
years, there has been an increase in these
cases, which may be linked to the increasing
incidence of oropharyngeal SCC associated
with the human papillomavirus (HPV)®.
Recently, several studies have been published
regarding the role of different ancillary
diagnostic testsand proceduresin locating the
primary tumor in cases of CUP °. Although a
larger and more diverse amount of diagnostic
tools is currently available, their incorrect use
can be costly and lead to diagnostic errors and
delays®’. Therefore, a systematic diagnostic
approach is essential to ensure the effective
and efficient use of resources for the patient's
benefit. In this paper, we propose a diagnostic
algorithm for use in CUP cases.

Materials and Methods

To develop the algorithm, a literature review
was conducted in June 2025 on PubMed
(Medline) using the following search string:
("Carcinoma, Squamous Cell'[Mesh] OR
"squamous cell carcinoma"[tiab]) AND ('"Head
and Neck Neoplasms'[Mesh] OR "head
and neck cancer"[tiab] OR "head and neck
neoplasms"[tiab]) AND ("Neoplasms, Unknown
Primary"[Mesh] OR "unknown primary"[tiab] OR
"occult primary"[tiab]) AND ("Diagnosis"[Mesh]
OR diagnosis[tiab] OR "diagnostic algorithm"
[tiab] OR "workup'[tiab]). Scopus was also
searched for articles using similar terms.
Original studies, systematic reviews, meta-
analyses, and consensus recommendations
relevant to the diagnostic approach to occult
primary tumors of the head and neck in the
adult population published in English were
included. Isolated case reports and case
series with a small number of patients were
excluded. No time restriction was applied.
The articles were selected independently by
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two authors, with any discrepancies resolved
by consensus among all the authors. The
initial search yielded a total of 576 articles, and
following a careful review of the abstracts,
53 articles were selected for inclusion in the
analysis. Based on a critical evaluation of these
articles, a diagnostic algorithm was developed
from scratch by the primary author. Afterit was
reviewed by the other authors, modifications
were proposed to be incorporated into it. The
final version of the algorithm was decided by
a consensus.

Results

Figure 1 presents the proposed diagnostic
algorithm for cases of SCC of the head and
neck with an unknown primary tumor. Upon
diagnosis of SCC in a cervical lymph node, the
patient should undergo a complete clinical
evaluation by an otolaryngologist. If the
primary tumor is not identified at this stage,
the case is classified as a CUP, and an initial
imaging evaluation should be conducted
using cervicothoracic contrast-enhanced
computed tomography (CT). Subsequently,
systematic testing for viral markers in the
lymph node sample is recommended—
specifically for pl6 protein and EBV-encoded
RNA (EBER). This permits for an initial
stratification of patients into two main
groups: EBER-negative and EBER-positive. In
EBER-negative cases, the diagnostic workup
proceeds with an 18F-fluorodeoxyglucose
positron emission tomography scan
combined with computed tomography (PET-
CT), ideally before conducting biopsies of any
suspicious areas. If no primary lesions are
evident, a systematic intraoperative evaluation
of the upper aerodigestive tract is indicated,
preferably using narrow-band imaging
(NBI). If no suspicious lesions are found, the
evaluation should be supplemented by a
bilateral total tonsillectomy and an ipsilateral
tongue base mucosectomy to search for a
potential primary tumor in these locations.
If the histology of the specimens does not
reveal SCC, the initial pl6 status should be
considered: if negative, the case is classified



Figure 1
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as a true occult primary tumor; if positive, it is
classified as a TO oropharyngeal carcinoma.
For EBER-positive cases, the diagnostic
algorithm  focuses  primarily on the
nasopharynx. In these cases, a PET-CT scan is
recommended, along with targeted magnetic
resonance imaging (MRI) of the nasopharynx.
If the primary tumor is not identified, an
intraoperative evaluation of the upper
aerodigestive tract is conducted; however,
tonsillectomy and tongue base mucosectomy
are not required, as a nasopharyngeal origin
(TO nasopharyngeal carcinoma) is presumed.

Discussion

The presented algorithm begins once a
diagnosis of SCC in a cervical lymph node has
been confirmed via fine-needle aspiration
(FNA) or core-needle biopsy (CNB). In this
scenario, the patient should undergo an
otolaryngology evaluation,which mustinclude
a detailed clinical history and a comprehensive
physical examination, including flexible
fiberoptic laryngoscopy’. If no suspicious
lesion is identified at this stage, the CUP
diagnostic pathway should be followed.

All patients with CUP should undergo an
initial imaging evaluation focused on the head
and neck. This is typically performed using
contrast-enhanced CT, a widely available,
fast, and relatively inexpensive imaging
modality that can help identify suspicious
areas and guide biopsies®’. MRI| provides
better soft-tissue characterization and is less
prone to dental artifacts than CT8 however,
it requires a longer acquisition time and is
more susceptible to motion artifacts (e.g,
swallowing and breathing) ° Furthermore,
MRI may be less accessible and carries higher
associated costs.

CT also accurately characterizes the extent of
nodal disease and identifies distant metastatic
lesions®. For this reason, as it may be useful
later during the staging phase, we decided
to include the thoracic region in the initial
imaging evaluation to avoid delays associated
with conducting additional imaging studies.
Afundamentalstepinthediagnosticapproach
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is testing for viral markers in the lymph node
biopsy, specifically those associated with
high-risk HPV and Epstein-Barr virus (EBV)
infections.

High-risk HPV is strongly associated with
oropharyngeal SCC, typically leading to a
distinct clinical presentation characterized
by small primary tumors and advanced nodal
disease at diagnosis, often resulting in a CUP
diagnosis'®. Indeed, in the vast majority of cases
of high-risk HPV-associated SCC diagnosed
in cervical lymphadenopathy with CUP, the
primary tumor is subsequently identified in
the oropharynx, highlighting the importance
of HPV testing in CUP cases ™. Currently, high-
risk HPV testing is recommended for nodal
metastases at levels Il and Ill, as these are
most frequently affected by HPV-associated
oropharyngeal SCC’; however, cases of cervical
nodal metastasis at other levels have also
been reported™. Therefore, we recommend
this evaluation for lymphadenopathy at all
cervical levels.

The pl6 protein is a sensitive marker for
high-risk HPV infection. Its expression can
be evaluated via immunohistochemistry
in samples collected by FNA or CNB and is
frequently used as an initial screening method
for high-risk HPV’. Despite its high sensitivity,
pl6 has lower specificity; therefore, additional
confirmatory tests, such as HPV DNA testing
by PCR, may be recommended™.

The  association between EBV and
nasopharyngeal SCC is well-established™.
EBV is the primary etiological factor for
undifferentiated nasopharyngeal SCC,
which is the most prevalent subtype in
endemic regions®. Although Portugal is not
considered an endemic area, undifferentiated
nasopharyngeal SCC is still the most frequent
subtypeinthatcountry® with an EBV infection
detected in approximately 85% of cases". This
type of nasopharyngeal SCC typically presents
with small primary lesions that may be located
in the submucosal areas, which can lead to a
diagnosis of CUP*'6,
EBVcanbeidentifiedintissueobtainedvia FNA
or CNB, with EBER in situ hybridization being



the most commonly used method’. Testing
is currently recommended for CUP cases in
which pl6 testing is negative’. Considering
the lengthy turnaround times and to prevent
delays in diagnosis and treatment, we suggest
simultaneous pl16 and EBER testing during
the initial lymph node biopsy. A positive EBER
result strongly suggests that the primary
tumor is located in the nasopharynx; however,
EBV can also be detected in lymph nodes
from other primary tumor sites ®. Although
rare, these cases should be considered during
the diagnostic workup for CUP (vide infra).
Conversely, a negative result does not entirely
rule out the possibility of a nasopharyngeal
primary tumor?.

Based on the viral marker results, particularly
the EBER results, the algorithm is divided into
two branches: EBER-positive CUP cases and
EBER-negative CUP cases.

EBER-negative CUP:

Several studies have revealed the importance
of positron emission tomography with
18F-fluorodeoxyglucose (PET) in the diagnostic
approach to CUP cases’. PET identifies tissues
with an increased glucose uptake, which
typically occurs with malignant tumors.
Combining information on the metabolic
activity of tissues obtained by PET with the
anatomical detail of CT images (PET-CT)
increases the ability to identify lesions and
assess their nature (benign vs. malignant)©2°,
PET-CT detects the primary tumor in 24.5%
to 425% of CUP cases in which physical
examination and other imaging methods (CT
and/or MRI) were negative’?22, This diagnostic
tool does not have very high sensitivity
(79.2% to 91.5%)?>%, resulting in a high rate of
false negatives, especially for small lesions.
Therefore, a negative result should not
preclude further diagnostic workup to identify
the primary tumor. Furthermore, its specificity
is not high (70.4% to 87%) 23?4, which can lead
to false positives. Some false positives occur
due to increased metabolism in previously
biopsied tissues. Consequently, whenever
possible, if there is a low suspicion regarding a

primary tumor location indicated by another
diagnostic tool, biopsies should only be
performed after the PET-CT scan?>%.

If PET-CT fails to identify a possible primary
lesion, an intraoperative evaluation of the
upper aerodigestive tract must be performed.
This evaluation should include the nasal
cavities, nasopharynx, oral cavity, oropharynx,
hypopharynx, larynx, and esophagus. Direct
inspection of some of these regions with an
endoscope can be advantageous, particularly
when using the NBI technique’. NBI improves
visualization of vascular patterns in both the
mucosa and submucosa, helping to identify
small lesions that may not be visible with
other methods and guiding biopsies?”. A
systematic review and meta-analysis by Di
Maio et al. revealed that the use of NBI allowed
for the identification of the primary tumor in
approximately 35% of CUP cases in which
white-light endoscopy and imaging methods
(CT and/or MRI) were negative?. Considering
its ease and speed of use, we indicate its use
during the intraoperative evaluation of the
upper aerodigestive tract.

If suspicious lesions are found during the
intraoperative evaluation of the upper
aerodigestive tract, they must be biopsied,
and an intraoperative frozen section analysis
of the collected samples is recommended.
Several studies have shown that, with the
exception of the oropharynx, performing
blind biopsies of non-suspicious areas has
an extremely low diagnostic yield™®?® and
is therefore not recommended?®’. Thus, if
no suspicious lesions are identified or if
the intraoperative frozen section analysis is
negative, the diagnostic approach should
proceed with sampling the oropharynx.
Indeed, in most CUP cases in which the
primary is eventually identified, it is located
in the oropharynx. In a sample of 236 CUP
cases, Cianchetti et al. identified the primary
tumor in the tonsillar fossa in 44.7% of cases
and in the base of the tongue in 43.9%2°, which
justifies sampling these locations even if no
lesions are clinically evident.

Total tonsillectomy yields a higher primary
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tumor identification rate than incisional
biopsies of the palatine tonsil (29%-39% vs.
3.2%-13%); therefore, it should be the preferred
method for obtaining tissue samples from
the palatine tonsil*®. There is no consensus
in the literature regarding whether unilateral
(ipsilateral to the affected Ilymph node)
or bilateral total tonsillectomy is the ideal
procedure. However, previous studies show
that bilateral total tonsillectomy allows the
identification of synchronous tumors in
both tonsils or a primary tumor in the tonsil
contralateral to the adenopathy in 10%-23% of
cases®*>-*2, Considering the acceptable increase
in the risk of complications, we have chosen
to include bilateral total tonsillectomy in this
protocol. Mucosectomy has proven to be an
extremely effective method for sampling
the base of the tongue, with a 78% primary
tumor detection rate in patients whose
previous diagnostic workup yielded negative
results (physical exam, CT/MRI, PET-CT, and
total tonsillectomy)**. The procedure involves
a complete resection of the mucosa at the
base of the tongue ipsilateral to the affected
lymmph node, extending from the midline
to the lateral pharyngeal wall and from the
circumvallate papillae to the vallecula, using
the tongue’s muscular layer as the deep
surgical margin®*. Previous studies show
that bilateral mucosectomy enabled the
identification of synchronous tumors on both
sides of the tongue base in only 0.69% of cases
and a primary tumor on the side contralateral
to the affected lymph node in 1.85% of CUP
cases®. Consequently, considering the lack
of clear benefits and a possible higher risk
of complications such as odynophagia
and dysphagia, we decided to include only
unilateral mucosectomy of the ipsilateral
tongue base in our algorithm. This procedure
is implemented during the same operative
session as the intraoperative evaluation of
the upper aerodigestive tract and bilateral
total tonsillectomy; therefore, it does not
depend on the tonsils' histological results.
A staged approach— performing bilateral
total tonsillectomy first and the tongue base
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mucosectomy in a second surgery—could
theoretically reduce surgical morbidity by
avoiding tongue base mucosectomy if the
primary tumor is found in the tonsils. However,
inourexperience,conducting both procedures
together is generally well-tolerated. It spares
the patient from two similar recovery periods
in a short timeframe and the associated post-
surgery care, risks,and symptoms. Additionally,
the combined approach optimizes the use of
time and resources. If the histopathological
results from the palatine tonsils and the
tongue base mucosa ipsilateral to the affected
lymmph node show no evidence of a primary
tumor in these locations, the final diagnosis
depends on high-risk HPV (p16) infection
markers in the initial lymph node biopsy.
In the absence of pl6 expression, the case is
classifiedasatrue SCCof occult primary tumor.
Conversely, pl6 positivity strongly indicates an
oropharyngeal origin; these cases should be
classified as TO oropharyngeal carcinoma®,
though confirmatory HPV DNA PCR testing
is recommended?®®. This diagnostic approach
allows for treatment de-escalation, reducing
radiotherapy-related morbidity. Some studies
show that in these cases, limiting treatment
to the cervical region and oropharynx yields
good locoregional control and overall survival
with lower morbidity”*”. However, as evidence
remains limited, therapeutic strategies should
be determined on a case-by-case basis within
a multidisciplinary team.

EBER-positive CUP:

As previously mentioned, EBER positivity is
highly suggestive of a primary tumor located
in the nasopharynx. In such cases, attention
should initially focus on this region.

Inthese cases, we always indicate performing a
PET-CT scan. Beyond its previously mentioned
ability to identify suspicious areas, this scan
also plays an important role in staging.
Nasopharyngeal MRI has high sensitivity
and specificity for detecting nasopharyngeal
lesions®, enabling the identification of small
early or submucosal lesions even if they are
not endoscopically visible*. For this reason,



we decided to include it for all patients with
EBER+ CUP. If the physical examination,
initial cervicothoracic CT, PET-CT, and MRI
do not reveal any suspicious lesions in the
nasopharynx, an intraoperative evaluation of
the upperaerodigestivetractisrecommended,
as previously described. Although rare, EBER+
head and neck CUP cases have been identified
in locations other than the nasopharynx*°, and
these possibilities must be ruled out.
However, tonsillectomy and tongue base
mucosectomy are not considered necessary
in these cases. Therefore, if no suspicious
lesions are identified during intraoperative
evaluation of the upper aerodigestive tract,
the nasopharynx is presumed to be the site of
origin (TO nasopharyngeal carcinoma).

Conclusion

Cases of head and neck SCC with an unknown
primary tumor often pose a diagnostic
challenge. Although awide range of diagnostic
tools is currently available, their inappropriate
use can lead to contradictory results, delayed
diagnosis and treatment, and unnecessary
costs. A systematic diagnostic approach in
these cases can optimize the use of available
resources and contribute to improved patient
outcomes.
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