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Fine needle aspiration cytology including the analysis of human papilloma virus
(HPV) DNA enhances the diagnostic workup of solitary cystic neck lesions in a
population with a high incidence of HPV positive oropharyngeal cancer
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ABSTRACT

Background and purpose: Distinguishing branchial cleft cysts (BrCCs) from cystic metastases of human
papillomavirus (HPV) positive tonsillar or base of tongue squamous cell carcinoma and cancer of unknown
primary (CUP) is challenging. Fine needle aspiration cytology (FNAC) from cystic metastasis can be nonrep-
resentative, while reactive squamous cells from BrCC can be atypical. It is unclear whether benign charac-
teristics and the absence of HPV-DNA in FNAC can enhance distinguishing BrCC from a cystic metastasis;
therefore, we investigated here.

Patients/materials and methods: Morphology and HPV-DNA in FNAC were reevaluated preoperatively
and correlated to final diagnosis of 304 BrCC and CUP patients at Karolinska University Hospital during
2016-2023.

Results and interpretation: All 176 cases finally diagnosed as BrCC were HPV-DNA negative in the preop-
erative FNAC. HPV-DNA was present in 100/128 (78.1%) of the FNAC with a solitary cystic neck metastasis
and in 3/3 CUPs separately investigated on surgical specimens, which is distributed in 40/58 (69.0%) CUP,
40/41 (97.6%) tonsillar cancer, 21/22 (95.5%) base of tongue cancer, 2/2 uterine cervical cancer, and 0/5
non-HPV-related cancers.

Interpretation: All cases with final BrCC diagnosis were HPV-DNA negative in FNAC. HPV-DNA was only
present in FNAC of malignant cystic neck masses of HPV-related tumors or CUP. The data suggest that HPV-
DNA analysis in FNAC enhances the diagnostics of cystic masses of the neck. A FNAC with a benign mor-
phology and the absence of HPV-DNA indicated a BrCC, while an HPV-DNA positive aspirate irrespective of
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morphology suggested an HPV-DNA positive cancer or CUP.

Introduction

Solitary cystic masses occurring in the neck can encompass a
spectrum from benign entities like branchial cleft cysts (BrCCs)
to malignant conditions, including cystic metastases stemming
from oropharyngeal squamous cell carcinoma (OPSCC), cancer
of unknown primary (CUP), as well as papillary thyroid cancer
(PTC) [1, 2]. BrCCs typically arise from congenital epithelial cysts,
primarily due to the failure of second branchial cleft obliteration
[3]. BrCC presents as a lateral neck mass typically situated ante-
rior to the sternocleidomastoid muscle in the mid part of the
neck. Head and neck squamous cell carcinoma (HNSCC) often
present with a node metastasis in the neck, and in many cases,
the metastasis is solid [4].

For human papilloma virus (HPV)-related HNSCC, typically
OPSCC and CUP, the metastasis in the neck is often cystic, and
because of the shared anatomical location, differentiation
between BrCC, OPSCC, and CUPs poses a diagnostic challenge,
especially in patients over 40 years of age [2, 4-6]. Notably, in
studies involving surgically excised BrCCs, the prevalence of an
unsuspected HNSCC metastasis ranged from 3.6% to 9.2%, with
a higher incidence (23.5%) in patients over 40 years of age, and
for a PTC metastasis, the prevalence was up to 7.1% [5, 7-11].

In many Western countries, most OPSCC cases - with
dominance of tonsillar and base of tongue squamous cell
carcinoma (TSCC and BOTSCC) - are HPV-DNA positive, and the
latter is also the case for most CUP of the head and neck region
[12-17]. Moreover, it is known that most of the cystic neck
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metastasis from OPSCC and CUP is HPV-DNA positive, and that
the detection of HPV-DNA in the fine needle aspiration cytology
(FNACQ) is correlated to the presence of HPV-DNA positive OPSCC
or CUP [18-22]. However, it is not sufficiently investigated
whether HPV-DNA is present in FNAC samples of BrCC, and if the
use of FNAC with HPV-DNA analysis in the preoperative protocol
can be used to distinguish BrCC from cystic metastasis.

At the Karolinska University Hospital, Stockholm, Sweden,
the diagnostic guidelines for BrCC evaluation vary by age.
Patients 40 years or older are subjected to a more extensive and
invasive workup resembling that for CUP, including computed
tomography (CT) and magnetic resonance imaging (MRI),
followed by panendoscopy with bilateral tonsillectomy and
biopsies of the base of tongue and nasopharynx to minimize the
risk of missing a potential primary tumor [23]. Consequently,
this workup includes additional surgery causing pain and
suffering for the patients.

Even though FNAC has a high accuracy (>90%) for the
diagnosis of cervical solid masses, distinguishing between
benign and malignant squamous cells in aspirates of cystic
lesions can render false-negative rates as high as 32-63% [24,
25]. In previous studies with a limited number of patients, our
group has found no presence of HPV or p16 in patients with a
final histopathological diagnosis of BrCC, while HPV and/or p16
was only present in HPV-DNA positive OPSCC [23, 26].

In this study, we aimed to investigate whether FNAC
morphology combined with HPV-DNA analysis in the aspirate
from a solitary cystic neck lump could be used to distinguish a
cystic metastasis from a BrCC and spare patients >40 years of
age with a FNAC presenting a benign morphology and the
absence of HPV-DNA the extensive diagnostic workup.

Patients/material and methods
Study cohort

All patients who had undergone diagnostic workup for sus-
pected BrCC or CUP at Karolinska University Hospital, Stockholm,
Sweden, between 2016 and 2023 were included in this study.
Using the NOMESCO surgical procedure codes ENB40, UENO2,
05, 12, 15, UDHO02, 05, UJC02, and ENB10, in total, 557 patients
were identified. After reviewing the medical records, 253/557
patients were excluded: 71 were <18 years of age, and 182 were
investigated for other diagnoses than BrCC or CUP
(SupplementaryTable 1). Of the remaining 304 patients included
in the study, 177 were initially and preoperatively investigated
under the preliminary diagnosis of BrCC, while 127 were initially
and preoperatively investigated for the preliminary diagnosis of
CUP. Patients’ characteristics are shown in Table 1, and a flow
chart of the present study is presented in Figure 1 and in more
detail later.

Diagnostic workup

The investigation protocol for solitary cystic neck masses at
Karolinska University Hospital, Stockholm, Sweden, differs

Table 1. Demographic data in 304 patients undergoing a fine needle
aspirate due to a cystic neck mass.

Total cohort!

Patients 304
Female 128 (42.1%)*
Male 176 (57.9%)*
Mean age, years (range) 50.3 (19-95)
Median age, years 52
Smoking (former or current) 136 (44.7%)
Investigated for BrCC?

Patients 177 (58.2%)
Female 86 (48.6%)*
Male 91 (51.4%)*
Mean age, years (range) 40.7 (18-79)
Median age, years 37
Smoking (former or current) 66 (37.3%)
Investigated for CUP?

Patients 127 (41.8%)
Female 42 (33.1%)*
Male 85 (66.9%)*
Mean age, years (range) 63.7 (36-95)
Median age, years 63

Smoking (former or current) 70 (55.1%)

'"Number of patients, *Branchial cleft cyst, *Cancer of unknown primary of
the head and neck region, “Percentage of corresponding cohort.

depending on the patient’s age [23]. For patients <30 years of
age, the protocol typically involves FNAC morphology, includ-
ing HPV-DNA analysis of the FNAC material. For patients 30-39
years of age, please see Figure 1. Patients with >40 years of age
are subjected to a FNAC, including morphology and an HPV-
DNA analysis, as well as a CT and MRI, panendoscopy with
biopsies of the nasopharynx and the base of tongue, and a
bilateral tonsillectomy (TE). When all the data from the afore-
mentioned investigations are benign and the FNAC has benign
morphology and is found to be HPV-DNA negative, then the
cyst will be removed. If any of the investigations suggested a
malignancy, or the FNAC was HPV-DNA positive, a detailed
therapeutic handling was performed, subsequent to further
assessment of additional diagnostics at a multidisciplinary
conference.

Data were initially available for the presence of HPV-DNA in
264/304 of the included cases. In the 40 cases, where the HPV-
DNA analysis in FNAC was missing/not carried out during the
diagnostic workup, a reevaluation of the preoperative cytology
and an HPV-DNA analysis on the cyst aspirates were possible to
perform in 36/40 cases. This material was obtained by scraping
from glasses as this was the only material saved in the archive.
The primary criteria for suitability were that enough materials,
for example, at least one additional representative, smear
remained in the archive for possible reevaluation if needed at a
later point. In 3/40 remaining cases (all CUP), this was not
possible due to lack of materials, and the HPV-DNA analysis was
instead completed in available tissue from the surgical
resection; in 1/40 cases, this was not done due to the diagnosis
of PTC.
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Figure 1. A flow chart representing the presented study, with 304 patients investigated with a solitary cystic lesion of the neck. Abbreviations: BrCC: Bran-
chial cleft cyst; CUP: Cancer of unknown primary; FNAC: Fine needle aspirate cytology; HPV: human papillomavirus; TSCC: tonsillar squamous cell carcinoma;
BOTSCC: base of tongue squamous cell carcinoma; PTC: primary thyroid cancer; SCC: squamous cell carcinoma.

This study has been approved by the Ethical Committee
(ethical review numbers: 2005/431-31/4; 2005/1330-32;
2009/1278-31/4;2010/1117-32; 2015/0157-32; 2023-05249-01).

HPV-DNA analysis

HPV-DNA analysis was done at the Dept. of Clinical Pathology,
Karolinska University Hospital, using the HPV assay ‘BD
Onclarity™ HPV Assay’ (BD, USA) on frozen pellets of needle
washings with Phosphate Buffered Saline (PBS) solution (Merck,
Germany). If frozen pellets were not available, a May-Griinwald-
Giemsa-stained or a Papanicolaou-stained microscopic slide
with the representative material was selected for scrapings, and
this material was used for analysis.

Statistics

Our study consisted of two groups, that is, those investigated for
either BrCC or CUP. Comparisons were made regarding mor-
phology and the HPV-DNA analysis obtained from the FNAC, as
well as the final diagnosis. Sensitivity, specificity as well as nega-
tive and positive predictive values were calculated for detecting
a cystic metastasis with FNAC only and compared to FNAC
including an HPV-DNA analysis. The four cases with missing
HPV-DNA data in the FNAC upon initial reevaluation were
excluded from the analyses regarding HPV-DNA data alone and
together with FNAC morphology.

Results

Presence or absence of HPV-DNA in FNAC material as well
as in a limited number of surgical samples in relation to
the initial and final diagnoses

The analysis of HPV-DNA was subsequently completed in mate-
rial from 300 FNAC and was found in FNAC in 100/304 (32.9%)
and in 3/3 (100%) surgical samples, of which the latter three
were ultimately diagnosed as CUP. HPV was thereby found in
103/304 (33.9%) of the patients when including data from the
final diagnostic modalities (Table 2). Of note in the one initial
BrCC, the first FNAC was HPV-DNA positive but with a very low
signal. The repeated FNAC was HPV-DNA negative, and due to
being >40 years, this patient was investigated as having a metas-
tasis but was later shown to have a BrCC. Details of all the
patients’ demographics and ages are shown in Table 1.

Among the initial 177 suspected BrCC cases, four cases were
upon reevaluation subsequentially diagnosed as a malignancy,
of which three were diagnosed as HPV-positive CUP, while one
was a PTC (Table 3). Among the initial 127 suspected CUP cases,
three were subsequentially diagnosed as BrCC, all three were
HPV-DNA negative in FNAC as shown in Table 3 and the flow
chart of Figure 1. This rendered a final diagnosis of 176 BrCC and
128 cases of cystic metastasis.

More specifically, HPV-DNA was not found in any of the 176
cases with a final BrCC diagnosis but present in 100/128 (78.1%)
of the FNAC, and when including data from the three surgical
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Table 2. Final diagnosis in relation to human papilloma virus (HPV) and HPV types.

HPV results
HPV HPV Types of HPV (in FNAC) Types of HPV

negative positive (in surgical specimen)
Final histopathological diagnosis HPVi16  HPV18 HPV33  HPV45 HPVn.d. HPV 16 HPV 33
BrCC (n=176) 176 (100%) 0 - - - - - - -
Cystic metastasis (n = 128) 24 103 (80.5%) - - - - 1 - -
CUP (n=58) 18 40* (69.0%) 31 6 = = 2* 1*
TSCC (n =41) 1 40°(97.6%) 38 1 1 - - - -
BOTSCC (n=22) 1 21P(95.5%) 19 2 - - - -
Hypopharyngeal cancer (n = 1) 1 - - - - - - - -
Mucoepidermoid cancer (n=1) 1 - - - - - - - -
Cervical cancer of the uterus (n=2) 2 - - - 2 - - -
Merkel cell cancer (n=1) 1 - - - - - - - -
Lymphoma (n=1) 1 - - - - - - - -

PTC(n=1)

BrCC: Branchial cleft cyst; CUP: cancer of unknown primary of the head and neck region; TSCC: tonsillar squamous cell carcinoma; BOTSCC: base of tongue

squamous cell carcinoma; PTC: papillary thyroid cancer; n.d.: not done.

*In three patients, HPV analysis was not done (n.d.) due to lack of material in FNAC, but they were later determined as HPV-DNA positive in the histopathology

of the excised cystic metastasis (two had HPV16 and one had HPV33).

Six patients with contralateral TSCC and one with synchronous bilateral TSCC.

POne patient presented with synchronous BOTSCC and TSCG; in this study, it is counted as BOTSCC because of tumor size.

CUP samples, in total, 103/128 (80.5%) cases of cystic metastasis
(Table 2).

Upon final diagnosis, HPV-DNA was thereby present in the
specimens of 40/58 (69.0%) patients with CUP, 40/41 (97.6%)
patients with TSCC, 21/22 (95.5%) patients with BOTSCC, and 2/2
(100%) patients with cervical cancer of the uterus (CC) (Table 2).

Among cystic metastases (n 128), we observed the
following HPV types: HPV16 dominated with 90/128 (70.3%) of
the cases, followed by HPV33 in 10/128 (7.8%), HPV45 in 2/128
(1.6%), and HPV18 in 1/128 (0.8%) of the cases. All of these were
from patients with an HPV-related cancer as the primary tumor
origin, that is, either CUP, TSCC, BOTSCC, or CC (Table 2).

HPV-DNA was thereby not present in FNAC of 18/58 (31.0%)
CUP, 1/41 (2.4%) TSCC, 1/22 (4.5%) BOTSCC, 0/2 (0%) CC, and 5/5
(100%) other cancers (Table 2).

Presence or absence of HPV-DNA in FNAC material in rela-
tion to the morphology

All patients with benign morphology and BrCC as a final diagno-
sis showed absence of HPV-DNA in FNAC (Table 4). The malig-
nancy rate for patients undergoing a diagnostic workup for
BrCC was 4/177 (2.3%) patients, resulting in three patients with

Table 3. Descriptive outcome according to the primary investigation in
Branchial cleft cysts (BrCCs) and Cancer of Unknown Primary (CUP).

Investigated for

Final diagnosis CUP (n=127) BrCC(n=177)
Cystic metastasis (n = 128) 124 4
BrCC (n=176) 32 173

'Three CUP and one primary thyroid cancer (PTC); ?Three patients with
initially malignant/unclear morphology in FNAC and HPV-DNA negative in
aspirate, and after surgical excision had benign histopathology.

CUP as a final diagnosis and one patient with PTC (Figure 1).
Conversely, three patients from the CUP cohort initially pre-
sented with a morphologically positive squamous cell carci-
noma metastasis and HPV-DNA negative FNAC, and these were
later found to have a benign histopathology after neck dissec-
tion (levels 1-V) with the final diagnosis of BrCC. More details
regarding the final histopathology data versus the FNAC
together with data on the presence or absence of HPV-DNA in
the FNAC are presented in Table 4.

Sensitivity, specificity, and negative and positive predic-
tive values calculated for detecting a cystic metastasis with
FNAC alone as compared to FNAC including an HPV-DNA
analysis

When calculating the statistics on HPV-DNA analysis alone and
together with FNAC morphology, four cases were excluded due
to that an HPV-DNA analysis was not done in their FNAC due to
lack of material in three cases and due to diagnosis of PTC in
one. Of these, three were HPV positive in the surgical specimen
and would likely have had an HPV-DNA positive FNAC if the
FNAC had rendered enough material to perform the analysis,
and one was PTC and would likely not been HPV-DNA positive in
the FNAC.

The negative predictive value for FNAC morphology alone
was 94.0%, which is less than 99.4% for FNAC morphology
together with HPV-DNA analysis. The sensitivity of FNAC
morphology alone was 91.4%, which was lower than the
sensitivity for FNAC morphology and HPV-DNA analysis, which
was 99.2%, for finding cystic metastases. The positive predictive
value for HPV-DNA analysis in FNAC was 100%, while the FNAC
morphology alone was 97.5%. Interpreting the data with
caution, due to the low numbers of patients, adding HPV-DNA



Table 4. Histopathology data versus fine needle aspirate cytology (FNAC)
morphology and the presence or absence of HPV-DNA in the FNAC HPV
status.

Histopathology results

Cystic metastases BrCC
FNAC morphology (n=128) (n =176)
Malignant 117 (91.4%) 3%*(1.7%)
Benign 11* (8.6%) 173 (98.3%)
HPV status in FNAC
HPV-DNA positive 100 (78%) 0 (%)
HPV-DNA negative 24 (18.8%) 176 (100%)
HPV-DNA n.d. 4°(3.1%) 0 (0%)
HPV status (in FNAC or surgical specimen)
HPV positive 103F (80.5%) 0 (0%)
HPV negative 24 (18.8%) 176 (100%)
HPV-DNA n.d. 1%(0.8%) 0 (0%)
FNAC results
HPV-DNA positive and/or malign FNAC 123 (96.1%) 3%(1.7%)
HPV-DNA negative and benign FNAC 1* (0.8%) 173 (98.3%)
HPV-DNA n.d. 49 (3.1%) 0 (0%)

*Cystic metastasis with an initial benign FNAC morphology was found in 11
patients, as follows:

In 7/11 patients initially investigated for CUP with FNAC benign morphology,
the presence of HPV-DNA was tested in the FNAC upfront and identified in
5/7 samples, which indicated the presence of a malignancy, with 2/5 TSCC,
2/5 CUP, and 1/5 patient with synchronous BOTSCC and TSCC. Of the
remaining two patients, in the HPV-DNA analysis, one could not be
performed due to lack of FNAC material, and HPV33 was disclosed in the
surgical specimen. And the other with suspected malignancy in the
radiological workup later showed a mucoepidermoid cancer.

In 4/11 patients initially investigated as BrCC with benign morphology in the
FNAC, HPV-DNA analysis was not done during diagnostic workup but was
attempted at reevaluation in the FNAC: 1/11 was HPV33 positive; 2/11 had
too little material from FNAC, but when HPV-DNA analysis was assessed in
the surgical specimen, these were HPV16 positive. Consequentially, 3/11
patients had HPV-DNA positive CUP, and the remaining 1/11 patient had
primary thyroid cancer (PTC).

“HPV-DNA analysis in FNAC was not performed in four patients because lack
of material in three patients (all CUP) and other diagnosis in one patient
(PTQ).

PThree with HPV found in the surgical specimen.

**BrCC with initial malignant FNAC morphology: Three patients had
malignant morphology and were HPV-DNA negative in FNAC and under CUP
investigation; ultimately, after neck dissection, all three were found to be
benign, thus diagnosed as BrCC.

analysis to the FNAC morphology most likely slightly enhanced
the prediction of individuals with benign conditions as well as
enhanced the finding of cystic metastasis of patients with an
HPV positive cancer.

In summary, for patients investigated for a solitary cystic
neck mass, when the FNAC identified both a benign morphology
and the absence of HPV-DNA in the cyst aspirate, none of the
patients had a final malignant diagnosis. In contrast, the
presence of HPV-DNA always indicated the presence of an HPV-
related cancer.

A flow chart of the analysis in this study and a summary of
the above data have been illustrated in Figure 1. Based on the
acquired data, we suggest a new work up protocol, which is
presented in Figure 2 and discussed in further detail later.
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Discussion

In this study, morphology and HPV-DNA analysis in FNAC were
compared in two cohorts of patients with a similar diagnostic
workup for a solitary cystic neck mass: BrCC and CUP. None of
the 176 patients with a final diagnosis of BrCC had an HPV-DNA
positive FNAC. In contrast, all patients with an HPV-DNA positive
FNAC had a cystic metastasis derived from an HPV-positive
malignancy, with the majority being OPSCC or CUP, and two
having CC.

Not detecting HPV-DNA in any FNAC of the BrCC samples
aligns with our previous findings that HPV is not found in
congenital lateral neck cysts as well as strengthens the
hypothesis that it is feasible to distinguish a cystic metastasis of
HPV-positive OPSCC from BrCC by combining the presence of
benign cytopathology and HPV-DNA analysis in FNAC [20, 23,
26].

Furthermore, finding HPV-DNA in cystic aspirate indicates
the presence of an HPV-related tumor and can be used to direct
the search for its site of origin. The incidence of HPV-DNA
positive OPSCC has increased the last decades, especially in the
Western world, and it is well-known that HPV-positive OPSCC
tends to produce cystic metastasis, thereby posing a diagnostic
dilemma for BrCC diagnosis [12, 14, 17, 27]. Although there is
enough evidence in the literature supporting the use of FNAC as
a valid method for gaining material for HPV testing, the absence
of HPV-DNA alone in a cyst aspirate cannot be considered
sufficient in confirming the benign nature of the BrCC. However,
the presence of HPV-DNA in a FNAC certainly indicates a
malignancy and strongly points to the oropharynx as the main
site of origin, with consequences for subsequent clinical
management and treatment decisions [18, 20, 21, 23].

Upon a detailed analysis, 128 patients in this study had a
malignant morphology in their FNAC. Many, 63/128 (49.2%), of
the primary tumors were located in the oropharynx, 41/128
(32.0%) TSCC and 22/128 (17.2%) BOTSCC. All but two, 61/63
(96.7%) being HPV positive. A primary tumor could not be
located in 58/128 (45.3%) patients, thus diagnosed as CUP with
40/58 (69.0%) being HPV positive. It is likely that some patients
with a final HPV-DNA positive CUP diagnosis may have had a
very small primary tumor, possibly in the oropharynx somewhere
in the Waldeyer’s lymphatic ring.

Among the patients investigated for BrCC, three patients had
a diagnostic FNAC performed, where the morphology was
inconclusive with no epithelial cells, and the HPV-DNA analysis
was not initially made. After a negative panendoscopy including
TE and biopsies, the cyst was surgically removed and found to
carry a cystic metastasis. Upon reevaluation of the initial FNAC
samples, HPV-DNA analysis was performed, presenting one as
HPV-DNA positive (HPV33), and the other two not possible to
reevaluate, but when the surgically excised cysts were assessed,
one was HPV16 and one was HPV33 positive. If the flow chart
(Figure 2) including an HPV-DNA analysis on the initial cyst
aspirate had been followed, these patients would likely been
correctly diagnosed with a malignancy before surgery.
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Solitary cystic
neck lesion/lump in adult
patients (> 18 years of age)

!

Clinical examination
FNAC incl. HPV-DNA analysisin aspirate

CT/MRI or PET CT (always when scc-metastasis and/or >age of 40, otherwise when indicated)
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HPV-DNA neg or not
measurable

Surgical excision of
the cyst

Cystic-/scc metastasis + Treatment depending

primary cancer found on the primary cancer
or origin or CUP
CUP

Figure 2. A modified investigation flow chart protocol for solitary cystic neck lesion/lump in adult patients.

Nevertheless, among patients investigated for CUP, the
diagnostic workup resulted in an HPV-negative CUP diagnosis
for 20 patients who then underwent therapeutic neck dissection
as a part of CUP treatment. Of these, 3/20 did not have a cancer
in the histopathology report on the neck dissection specimen
and were instead diagnosed as BrCC.

There are definitely diagnostic challenges, and several
studies show a tendency for cystic metastasis to occur more
frequently in patients >40 years of age [1, 2, 28]. Moreover, it is
well-known that distinguishing a well-differentiated cystic
squamous cell carcinoma metastasis from a benign condition by
radiological and cytological investigation is demanding. FNAC
has a diagnostic morphological accuracy of >90% for solid
masses, while the technique can be less reliable in cystic lesions,
so distinguishing between BrCC and cystic squamous cell
carcinoma metastasis is intricate [3]. This leads to patients >40
years of age with a suspected BrCC have to undergo an extensive
diagnostic workup including a panendoscopy with bilateral TE
and biopsies of the nasopharynx and from the base of tongue,
before surgical excision of the cyst. This is analogous to the
diagnostic workup for head and neck CUP recommended by the
ASCO guidelines, thereby including a complete upper
aerodigestive tract evaluation of mucosa including directed
biopsies and ipsilateral TE [1]. Notably, in the cases we had
followed the ASCO guidelines, seven cases of TSCC had been
missed: since six patients presented with contralateral cystic
metastasis, and one had bilateral TSCC.

Cystic metastases in the neck in individuals <40 years of age
are relatively uncommon, but they can occur, particularly in
association with certain types of cancers, such as PTC, OPSCC,
nasopharyngeal cancer, lymphoma, lung cancer, and skin

cancer of the head [5, 7-11, 291. In our cohort, we only had one
PTC case in the group investigated for suspected BrCC. This
patient was 26 years old and presented with a cystic neck lesion
in neck level IV, which is an unusual location for BrCC. Also, only
one FNAC attempt was made with an inconclusive result. If the
FNAC had been repeated and combined with an ultrasound of
the thyroid and the central lymphatic compartment, as well as
HPV-DNA, TTF-1, or a thyroglobulin analysis on the cyst aspirate,
the chances of making a correct initial diagnosis had likely
increased.

In summary, none of the patients with both an HPV-DNA
negative FNAC and a conclusive benign morphology had a
malignancy in the surgically removed BrCC, while all patients
with an HPV-DNA positive FNAC had an HPV-related malignancy.
The data presented here suggest that the extensive diagnostic
workup for the investigation of solitary cystic neck mass may
not be necessary if the FNAC has a benign morphology and
presents a negative HPV-DNA-analysis taken from a cyst aspirate,
while the opposite should be the case for those with an HPV-
DNA positive result [23].

As FNAC is already part of the diagnostic workup of BrCC, we
suggest that the HPV-DNA-status of the FNAC should be
performed as a part of the investigation for BrCC, as illustrated in
Figure 2, demonstrating an improved flow chart protocol for the
investigation of a solitary neck cyst, such as BrCC. This could
reducethemorbidity,including postoperative pain, hemorrhage,
etc. for a considerable number of patients and, at the same time,
limit the use of some of the available hospital resources.
However, if the initial FNAC or an ultrasound-guided FNAC
analysis from the cyst aspirate exhibits either a malignant
morphology and/or positive HPV-DNA or inconclusive data,



then an extensive diagnostic workup should be performed for a
suspected malignancy, regardless of age (Figure 2). This flow
chart further highlights the usefulness of HPV-DNA-testing in
the cystic aspirate (in order not to miss a possible HPV-positive
OPSCC or CUP) and also in cystic lesions with benign cytological
morphology.

There are limitations in this study. One is the retrospective
setting and another that it is a single center study with a limited
number of patients. However, the Swedish healthcare system
provides that all patients investigated for CUP and BrCC in the
Stockholm region are subjected to the same diagnostic workup,
including FNAC and HPV-DNA analysis. Another limitation could
be that the proportion of HPV-positive OPSCC s high in Sweden,
which would enhance our possibilities to use the analysis of
HPV-DNA as compared to other geographic areas with a much
lower proportion of HPV-positive OPSCC. Finally, statistically
little difference was observed upon adding HPV-DNA analysis to
the FNAC, but one should keep in mind that the high numbers
of FNAC accuracy are true for the setting in the county of
Stockholm, where there are well experienced cytologists
working full-time performing FNAC. In a region with a smaller
population and less-experienced cytologists/ENT doctors
performing the FNAC, the accuracy yield of FNAC data could be
lower.

Conclusion

All patients with a final diagnosis of BrCC had an FNAC present-
ing a benign morphology that was HPV-DNA negative, suggest-
ing that the addition of HPV-DNA analysis in FNAC enhances the
possibility of distinguishing between BrCC and cystic metasta-
ses of HPV-related cancer. The analysis of HPV-DNA has a defi-
nite role in the diagnostics of cystic neck masses and should be
implemented in clinical practice.

We suggest a new protocol for investigating solitary cervical
neck cysts when the diagnostic FNAC shows benign morphology
and is HPV-DNA negative and recommend surgical excision of
the solitary cystic mass, without previous bilateral TE and blind
biopsies of the base of tongue and the nasopharynx, regardless
of the patients’ age, thus reducing morbidity. Should HPV-DNA
be found in the FNAC of the cystic mass, then a further
investigation under the suspected diagnosis of HPV-related
cancer should be done regardless of the morphology and the
age of the patient.

Financial support

This study was supported by the Swedish Cancer Foundation,
the Swedish Research Council, the Stockholm Cancer Society,
the Stockholm City Council and the Karolinska Institutet, and
the ACTA Otolaryngologica Foundation.

Conflicts of interest

The authors declare no conflicts of interest.

ACTA ONCOLOGICA 282

Author contributions

Conceptualization: RB; Study design: LM and RB; Data Curation:
EJand RB; Methodology: EJ, MHH, LHN, AN, and RB; Supervision:
LM, TD, and RB; Funding: LM, AN, TD, and RB; Investigation and
Validation: all authors; Visualization: EJ, LM, TD, and RB. Writing
original draft: EJ, LM, TD, and RB; Writing, review, editing: all
authors. All authors: Approved the final version of the
manuscript.

Acknowledgments

The Swedish Cancer Society with 21 0292, 23 2700, and 23 2703,
the Stockholm Cancer Society under 221082, the Karolinska
Institutet and the Stockholm City Council FoUl through 909106
and 909109, ALF-530563, and the ACTA Otolaryngologica
Foundation are greatly acknowledged for their financial
support.

Data availability statement

Data supporting this study are included within the articles and
in references [21, 23], and further data are available upon
request.

Ethics declarations & trial registry information

This study has been approved by the Ethical Committee (ethical
review numbers: 2005/431-31/4, 2005/1330-32, 2009/1278-
31/4,2010/1117-32,2015/0157-32, and 2023-05249-01).

References

[1 Maghami E, Ismaila N, Alvarez A, Chernock R, Duvvuri U, Geiger J,
et al. Diagnosis and management of squamous cell carcinoma
of unknown primary in the head and neck: ASCO guideline. J Clin
Oncol. 2020;38:2570-96. https://doi.org/10.1200/JC0.20.00275

[2] Flanagan PM, Roland NJ, Jones AS. Cervical node metastases pre-
senting with features of branchial cysts. J Laryngol Otol. 1994;108:
1068-71. https://doi.org/10.1017/50022215100128907

[3] Bajaj Y, Ifeacho S, Tweedie D, Jephson CG, Albert DM, Cochrane LA,
et al. Branchial anomalies in children. Int J Pediatr Otorhinolaryngol.
2011;75:1020-3. https://doi.org/10.1016/j.ijporl.2011.05.008

[4] Katabi N, Lewis JS. Update from the 4th Edition of the World Health
Organization classification of head and neck tumours: what is new
in the 2017 WHO blue book for tumors and tumor-like lesions of the
neck and lymph nodes. Head Neck Pathol. 2017;11:48-54. https://
doi.org/10.1007/512105-017-0796-z

[5] Gourin CG, Johnson JT. Incidence of unsuspected metastases in
lateral cervical cysts. Laryngoscope. 2000;110:1637-41. https://doi.
0rg/10.1097/00005537-200010000-00012

[6] Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metas-
tases: incidence and diagnosis using fine needle aspiration
biopsy. Otolaryngol Head Neck Surg. 2002;127:294-8. https://doi.
org/10.1067/mhn.2002.128600

[71 Sira J, Makura ZG. Differential diagnosis of cystic neck lesions.
Ann  Otol Rhinol Laryngol. 2011;120:409-13. https://doi.
org/10.1177/000348941112000611

[8] Guldfred LA, Philipsen BB, Siim C. Branchial cleft anomalies: accuracy
of pre-operative diagnosis, clinical presentation and management.


https://doi.org/10.1200/JCO.20.00275
https://doi.org/10.1017/S0022215100128907
https://doi.org/10.1016/j.ijporl.2011.05.008
https://doi.org/10.1007/s12105-017-0796-z
https://doi.org/10.1007/s12105-017-0796-z
https://doi.org/10.1097/00005537-200010000-00012
https://doi.org/10.1097/00005537-200010000-00012
https://doi.org/10.1067/mhn.2002.128600
https://doi.org/10.1067/mhn.2002.128600
https://doi.org/10.1177/000348941112000611
https://doi.org/10.1177/000348941112000611

283 E.JORTSOETAL.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

J Laryngol Otol.
S0022215112000473
Sharma SD, Stimpson P. Assessment and management of presumed
branchial cleft cysts: our experience. B-ENT. 2016;12:291-6.

Yehuda M, Schechter ME, Abu-Ghanem N, Golan G, Horowitz G, Fliss
DM, et al. The incidence of malignancy in clinically benign cystic
lesions of the lateral neck: our experience and proposed diagnostic
algorithm. Eur Arch Otorhinolaryngol. 2018;275:767-73. https://doi.
org/10.1007/s00405-017-4855-6

Koch EM, Fazel A, Hoffmann M. Cystic masses of the lateral neck —
proposition of an algorithm for increased treatment efficiency. J
Craniomaxillofac Surg. 2018;46:1664-8. https://doi.org/10.1016/
jjcms.2018.06.004

Haeggblom L, Attoff T, Yu J, Holzhauser S, Vlastos A, Mirzae L, et
al. Changes in incidence and prevalence of human papillomavi-
rus in tonsillar and base of tongue cancer during 2000-2016 in
the Stockholm region and Sweden. Head Neck. 2019;41:1583-90.
https://doi.org/10.1002/hed.25585

Grenhgj C, Jensen DH, Dehlendorff C, Marklund L, Wagner S,
Mehanna H, et al. Development and external validation of nomo-
grams in oropharyngeal cancer patients with known HPV-DNA
status: a European Multicentre Study (OroGrams). Br J Cancer.
2018;118:1672-81. https://doi.org/10.1038/s41416-018-0107-9
Carlander AF, Jakobsen KK, Bendtsen SK, Garset-Zamani M,
Lynggaard CD, Jensen JS, et al. A contemporary systematic review
on repartition of HPV-positivity in oropharyngeal cancer worldwide.
Viruses. 2021;13:1326. https://doi.org/10.3390/v13071326
Schroeder L, Pring M, Ingarfield K, Pawlita M, Leary SD, Thomas SJ,
et al. HPV driven squamous cell head and neck cancer of unknown
primary is likely to be HPV driven squamous cell oropharyngeal
cancer. Oral Oncol. 2020;107:104721. https://doi.org/10.1016/j.
oraloncology.2020.104721

Boscolo-Rizzo P, Schroeder L, Romeo S, Pawlita M. The prevalence
of human papillomavirus in squamous cell carcinoma of unknown
primary site metastatic to neck lymph nodes: a systematic review.
Clin Exp Metastasis. 2015;32:835-45. https://doi.org/10.1007/
510585-015-9744-z

Zumsteg ZS, Luu M, Rosenberg PS, Elrod JK, Bray F, Vaccarella S, et
al. Global epidemiologic patterns of oropharyngeal cancer inci-
dence trends. J Natl Cancer Inst. 2023;115:1544-54. https://doi.
org/10.1093/jnci/djad 169

Begum S, Gillison ML, Nicol TL, Westra WH. Detection of human
papillomavirus-16 in fine-needle aspirates to determine tumor
origin in patients with metastatic squamous cell carcinoma of the
head and neck. Clin Cancer Res. 2007;13:1186-91. https://doi.
org/10.1158/1078-0432.CCR-06-1690

Channir HI, Grenhgj Larsen C, Ahlborn LB, van Overeem Hansen T,

2012;126:598-604. https://doi.org/10.1017/

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Gerds TA, Charabi BW, et al. Validation study of HPV DNA detection
from stained FNA smears by polymerase chain reaction: improving
the diagnostic workup of patients with a tumor on the neck. Cancer
Cytopathol. 2016;124:820-7. https://doi.org/10.1002/cncy.21753
Sivars L, Landin D, Haeggblom L, Tertipis N, Griin N, Bersani C, et al.
Human papillomavirus DNA detection in fine-needle aspirates as
indicator of human papillomavirus-positive oropharyngeal squa-
mous cell carcinoma: a prospective study. Head Neck. 2017;39:
419-26. https://doi.org/10.1002/hed.24641

Sivars L, Nasman A, Tertipis N, Vlastos A, Ramqvist T, Dalianis T, et al.
Human papillomavirus and p53 expression in cancer of unknown
primary in the head and neck region in relation to clinical outcome.
Cancer Med. 2014;3:376-84. https://doi.org/10.1002/cam4.199
Yasui T, Morii E, Yamamoto Y, Yoshii T, Takenaka Y, Nakahara S, et
al. Human papillomavirus and cystic node metastasis in oropha-
ryngeal cancer and cancer of unknown primary origin. PLoS One.
2014;9:e95364. https://doi.org/10.1371/journal.pone.0095364
Hammarstedt Nordenvall L, Jorts6 E, von Beckerath M, Tani E,
Nordemar S, Bark R. Prevalence of cystic metastases in a consecutive
cohort of surgically removed branchial cleft cysts. Acta Otolaryngol.
2022;142:100-5. https://doi.org/10.1080/00016489.2021.2016951
Layfield LJ, Esebua M, Schmidt RL. Cytologic separation of bran-
chial cleft cyst from metastatic cystic squamous cell carcinoma: a
multivariate analysis of nineteen cytomorphologic features. Diagn
Cytopathol. 2016;44:561-7. https://doi.org/10.1002/dc.23461
Tofanelli M, Rigo S, Polesel J, Zanconati F, Bonazza D, Marcuzzo
AV, et al. Accuracy of fine-needle aspiration and frozen section for
the detection of squamous metastasis in cystic masses of the lat-
eral neck. Br J Oral Maxillofac Surg. 2022;60:1261-5. https://doi.
org/10.1016/j.bjoms.2022.07.009

Sivars L, Landin D, Rizzo M, Haeggblom L, Bersani C, Munck-Wikland
E, et al. Human papillomavirus (HPV) is absent in branchial cleft cysts
of the neck distinguishing them from HPV positive cystic metastasis.
Acta Otolaryngol. 2018;138:855-8. https://doi.org/10.1080/0001648
9.2018.1464207

Goldenberg D, Begum S, Westra WH, Khan Z, Sciubba J, Pai S|, et al.
Cystic lymph node metastasis in patients with head and neck can-
cer: an HPV-associated phenomenon. Head Neck. 2008;30:898-903.
https://doi.org/10.1002/hed.20796

Grgnlund S, Mey K, Andersen E, Rasmussen ER. The true malignancy
rate in 135 patients with preoperative diagnosis of a lateral neck
cyst. Laryngoscope Investig Otolaryngol. 2016;1:78-82. https://doi.
org/10.1002/li02.23

Ting Y, Chee J, Charn TC, Loh KS, Choong CC, Ting E, et al. Prognostic
significance of cystic lymph nodal metastasis in nasopharyngeal
carcinoma. Head Neck. 2017;39:1832-9. https://doi.org/10.1002/
hed.24844


https://doi.org/10.1017/S0022215112000473
https://doi.org/10.1017/S0022215112000473
https://doi.org/10.1007/s00405-017-4855-6
https://doi.org/10.1007/s00405-017-4855-6
https://doi.org/10.1016/j.jcms.2018.06.004
https://doi.org/10.1016/j.jcms.2018.06.004
https://doi.org/10.1002/hed.25585
https://doi.org/10.1038/s41416-018-0107-9
https://doi.org/10.3390/v13071326
https://doi.org/10.1016/j.oraloncology.2020.104721
https://doi.org/10.1016/j.oraloncology.2020.104721
https://doi.org/10.1007/s10585-015-9744-z
https://doi.org/10.1007/s10585-015-9744-z
https://doi.org/10.1093/jnci/djad169
https://doi.org/10.1093/jnci/djad169
https://doi.org/10.1158/1078-0432.CCR-06-1690
https://doi.org/10.1158/1078-0432.CCR-06-1690
https://doi.org/10.1002/cncy.21753
https://doi.org/10.1002/hed.24641
https://doi.org/10.1002/cam4.199
https://doi.org/10.1371/journal.pone.0095364
https://doi.org/10.1080/00016489.2021.2016951
https://doi.org/10.1002/dc.23461
https://doi.org/10.1016/j.bjoms.2022.07.009
https://doi.org/10.1016/j.bjoms.2022.07.009
https://doi.org/10.1080/00016489.2018.1464207
https://doi.org/10.1080/00016489.2018.1464207
https://doi.org/10.1002/hed.20796
https://doi.org/10.1002/lio2.23
https://doi.org/10.1002/lio2.23
https://doi.org/10.1002/hed.24844
https://doi.org/10.1002/hed.24844

