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Abstract

Objective/Hypothesis: The outcomes of unilateral radiotherapy treatment for patients
with p16/HPV positive squamous cell carcinomas affecting cervical lymph nodes with an
unknown primary (SCCUP) are under-reported. Compared to radiating large volumes of the
pharyngeal axis (the more common approach), this is potentially a much less toxic treatment
for a good prognosis group.

Study Design: Retrospective cohort study.

Methods: We identified patients with SCCUP who were treated radically at our centre and
did not have parotid, or isolated level IV or V nodal involvement. Failure free and overall
survivals were calculated using Kaplan-Meier methods.

Results: From 2004 to 2012 there were 49 radically treated patients with SCCUP. Fourteen
patients had bilateral neck treatment (they had bilateral nodal disease or suspected lesions in
the base of tongue, though not proven with biopsy), 2 had surgery alone while 33 had
unilateral radiotherapy (after neck dissection, excisional biopsy or definitively with concurrent
chemotherapy). Of the 33 patients, 21 tested positive to p16/HPV and and had median
followed up of 57 months. 1In this group no isolated contralateral neck failures or putative
primaries emerged. There was 1/21 (4.3%) ipsilateral neck failure, 1/21 (4.3%) concurrent
contralateral neck and distant failure, and 1/21 (4.3%) patient with distant failure. The 5
year freedom from failure was 78% (CI: 56-100%) and overall survival was 90% (CI: 79-
100%).

Conclusion: With no emergence of putative primaries and no isolated contralateral neck
failures, this single institution experience in p16/HPV positive SCCUP patients suggests that

unilateral radiotherapy may be an underutilised management strategy.

Indexing words
Squamous cell carcinoma
Neoplasms, unknown primary
Neck cancer
Cyclin-Dependent Kinase Inhibitor p16
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iii. Main text

Introduction

Management of squamous cell carcinoma of unknown primary (SCCUP) in the head and neck
remains a controversial issue and there is no general agreement regarding the best overall
management. In most instances, the recommended management includes attempts to locate
the primary with a thorough clinical examination of the mucosa and skin in the head and neck
region, and imaging with computer tomography (CT), magnetic resonance imaging (MRI)
and/or positron emission tomography (PET) (1-3). Further investigation should also include
examination under-anaesthesia and biopsies of sites thought likely to harbour an occult
primary (1). Tonsillectomy and more recently trans-oral resection of the base of tongue
lymphoid tissue, has been recommended as many of these occult primaries are harboured in

the lymphatic crypts of these sites (4-9).

Treatment involves performing either a surgical neck dissection followed by adjuvant
(chemo)radiotherapy for those with adverse pathological risk factors for neck recurrence or
definitive (chemo)radiotherapy (3). There is no agreement as to which management
provides the best outcome. Furthermore, there is wide variation regarding the radiotherapy
volumes required. Particularly controversial has been the issue of unilateral versus bilateral
neck treatment and the volume of mucosa harbouring potential putative primary sites that
should be encompassed prophylactically with radiotherapy. It is now known that a number of
unknown primary cancers are associated with the human papilloma virus (HPV) which have a
high: probability of arising from the oropharynx (10). HPV oropharyngeal cancers are often
difficult to see and/or palpate as they are small and often lie deep in the crypts of the tonsil

or base of tongue.
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Literature reporting on unilateral radiotherapy for unknown primaries has mostly been done
in the era prior to p16 testing (a surrogate marker for HPV) (11-16). More contemporary
data have few patients with p16 positive tumours that were treated with unilateral technique
(17-19). While some studies report similar survival with unilateral radiotherapy compared
with bilateral treatment (17, 18, 20), other studies do not agree (11). Of note, the National
Comprehensive Cancer Network guidelines have classified the issue of unilateral versus
bilateral treatment as category 3 where "no general agreement can be made" (3). Prior
attempts at a randomised controlled trial have failed due to poor accrual (20). One review
has advocated that bilateral radiotherapy be used where there is a higher chance of midline

tumours (21).

In our institution we have treated patients with unilateral radiotherapy for a number of
decades in cases where there is ipsilateral neck involvement and no suspicious primary after
standard investigation (14). Unilateral treatment has the potential benefit of decreased dose
to the contralateral submandibular and parotid glands, and constrictor muscles and carotid
artery. However, with the increasing prevalence of HPV oropharyngeal cancers (22), we
wanted to investigate whether our practice of unilateral radiotherapy remained appropriate

for those patients who had p16/HPV positive cervical neck squamous cell carcinomas.

Therefore, we sought to examine the outcomes of these patients to see if our rate of isolated
contralateral neck relapse and emergence of a putative primary is comparable with series
reporting the outcomes of bilateral neck radiotherapy where the rate of contralateral neck
and primary relapse is generally below an incidence of 10% (1). We also examined the

progression free and overall survival of our cohort.

Methods
Patient data were reviewed retrospectively on a protocol approved by a human research

ethics committee. All patients were staged using AJCC 7™ Edition (22).
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We included patients who were radically treated between 1st January 2004 to 31st December
2012, aged 18 years and above and had histologically proven SCC involving a cervical lymph
node where a primary was not evident after imaging (CT, MRI and/or PET) and an
examination under anaesthesia. Excluded were patients with parotid, isolated level IV or
level V nodal involvement. These patients are likely to have primaries that are involving skin
or.other primaries such as lung or oesophagus, and thus different from our population with
occult oropharyngeal primary. In the identified group of patients, those who had surgery
alone or had bilateral neck radiotherapy were excluded. Patients with who had unilateral

radiotherapy and were p16/HPV positive were included for analysis.

HPV analysis

As p16 was not routinely performed on tumour samples, all pathological specimens were
recalled for re-testing. A repeat p16 status was tested using immunohistochemistry where
there was an adequate sample. Testing for HPV was also performed on both p16 positive
and negative cases using HPV RNA ISH testing. Our method for testing for p16 and HPV are

outlined in a prior publication (23).

Diagnostic work-up

In‘our institution all patients with a SCCUP have examination under anaesthesia, diagnostic
CT and PET scan. In general a palatine tonsillectomy or biopsy was recommended if there
was tonsillar tissue still present. Directed biopsies of potential mucosal sites were performed
according to the discretion of the surgeon and the clinical and radiological examination
findings. In this series, tonsil biopsies or tonsillectomies were done in 71% (15/21) of cases
(7 tonsillectomies and 8 tonsil biopsies) and 62% (13/21) had a biopsy of the base of tongue.
Of the six cases who did not have a tonsil biopsy or tonsillectomy, one case had a record of

prior tonsillectomy.

Treatment
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All patients were discussed at our weekly multi-disciplinary meeting where the decision of
surgical versus nonsurgical management was made. Patients had either a modified radical
levels I/II to IV neck dissection (or excisional biopsy) with adjuvant (chemo)radiotherapy or
upfront definitive chemo-radiotherapy. Adjuvant radiotherapy was recommended in patients
who had stage N2a and above neck disease or nodal extracapsular extension. Chemotherapy
was given concurrently in cases where extra-capsular extension was present. A salvage neck
dissection was performed after definitive chemo-radiotherapy if there was an incomplete
nodal metabolic response without distant metastasis on PET imaging three months after

completion of treatment (there were no cases in our series).

Patients treated with radiotherapy were simulated with a thermoplastic mask in the supine
position. Scars were wired if an operation was performed and contrast was given if patients
were treated definitively in order to better delineate the gross nodal disease. In general,
volumes encompassed the ipsilateral retro-pharyngeal lymph nodes and levels II to V. Where
there was a large node in level IIa or if level Ib was involved, volumes would encompass level
Ib as well. In one patient where there was an ipsilateral retropharyngeal lymph node
involved, bilateral retropharyngeal lymph nodes were encompassed but the lower neck (levels
III and 1IV) received unilateral radiotherapy. Candidate mucosal sites were not purposefully
covered although typically the ipsilateral tonsil and lateral portion of the base of tongue
received 50 to 60Gy, depending on the dosimetry achieved. Radiotherapy was delivered with
either 3-dimensional conformal radiotherapy (3D-CRT) or intensity modulated radiotherapy
(IMRT). Figure 1 shows indicative 3D-CRT and IMRT plans for patients who were treated

with unilateral technique.

The standard regimen for patients treated definitively with chemo-radiation was cisplatin
weeks 1, 4 and 7. If patients were unfit for cisplatin they received either carboplatin-5 FU
combination, or carboplatin or cetuximab. Adjuvant chemotherapy was usually weekly

cisplatin concurrently with radiation.
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Patients were followed-up post completion of treatment with either a clinical examination if
the gross nodal disease was resected or a PET-CT if definitive treatment was given. In cases
where there was incomplete response to treatment, then a therapeutic neck dissection was
performed. In general, follow up entailed 3-monthly reviews by an Ear, Nose and Throat
surgeon or Radiation Oncologist for the first 2 years, 4-monthly for the 3 year and 6

monthly until 5 years.

The primary endpoint of this study was the incidence of isolated contralateral nodal
recurrence and emergence of a putative primary. Failure free and overall survival estimates
were also calculated using the Kaplan-Meier method. Failure free survival was defined as the
time from diagnosis until the first of local relapse, nodal relapse, contra-nodal relapse, distant
metastasis or death. Overall survival was taken as the time of diagnosis until death from any

cause.

Results

Figure 2 summarises the selection of SCCUP patients for our study. During our study period
we identified 49 patients with unknown primaries who were treated radically. Fourteen
patients had bilateral neck radiotherapy (either definitively or as adjuvant treatment after
neck dissection) for the following reasons: 8 patients had bilateral neck disease, 6 patients
referred with unknown primaries and examination under anaesthesia (EUA) and biopsies did
not reveal a primary but PET was suspicious for a primary in base of tongue and hence
physician elected to treat bilaterally. Of the remaining 35 patients, two had surgery alone.
One patient had N1 disease without extra-capsular extension while another patient had N2a
disease but declined to have adjuvant radiotherapy. The remaining 33 patients who had
unilateral radiotherapy had their pathology specimens recalled. The two patients who only

had surgery without radiation also had their pathology samples recalled.

We were able to obtain a p16 status on 27/33 (81.8%) of patients (either on initial or
subsequent retesting of pathology samples). The remainder of the patients had fine needle
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aspirates which were inadequate for p16/HPV testing or had laboratory samples which could
not be obtained. Of the 27 patients, 21/27 (77.8%) were p16 positive while 6/27 (22.2%)
were pl6 negative. These 27 cases were also tested for HPV RNA ISH. Among the p16
positive group, 16 tested positive to HPV RNA ISH. In the remaining 5 patients with p16
positive results, HPV testing failed due to poor quality RNA in the formalin fixed paraffin
embedded samples. In the p16 negative group, all tested negative to HPV RNA ISH except
one sample which failed testing. The two surgery alone cases were p16 and HPV RNHA ISH

positive.

Table 1 summarizes the demographic, tumour and treatment characteristics of the unilateral
radiotherapy patient population. The population of interest of p16 postive patients treated
with unilateral radiotherapy were followed for a median of 57 months (20 to 102 months).
The neck nodal levels that were involved with disease were level II (20 patients), III (10
patients), level IV (2 patients) and RP nodes (1 patient). For the 12 patients with p16
positive N2b disease, there were 9 patients with <4 nodes involved, while 3 patients had >4
nodes involved. This includes 2 patients with one nodal level, 7 with 2 nodal levels and 3

patients with 3 nodal levels involved with tumour.

During our follow up period, there were no isolated contralateral neck relapses. One case
had an ipsilateral neck failure. This patient originally had N2b disease and was treated with
surgery followed by chemo-radiotherapy. Unfortunately he relapsed in a retropharyngeal
lymph node which was on the superior edge of the radiotherapy field 4 years after his original
radiotherapy. Attempted salvage was made with re-irradiation but he subsequently
developed distant metastasis. Other cases of relapse included one patient who had a
concurrent relapse in the contralateral neck with distant metastasis and another who had
distant metastasis alone. Table 2 summarizes the patterns of failure of this population and as
comparison we also included patients where the p16 status was negative or unknown. The
two surgery alone patients had occult primaries emerging at 2.8 and 3.3 years from the date
of neck dissection (one in the ipsilateral base of tongue and one in the ipsilateral tonsil). The
11
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only.case of an occult primary emerging after radiotherapy was in a p16 negative patient who
had an oral cavity (retromolar trigone) lesion that was not seen on initial clinical examination

or imaging.

The 5 year failure free survival for the p16 positive unilateral radiotherapy population was
78% (CI: 56-100%). Overall survival was 90% (CI: 79-100%) at 5 years. Figure 3 and 4

demonstrates these survival curves.

Ten out of 21 patients (47.6%) needed a temporary feeding tube during treatment. The
median duration of the feeding tube was 36 days. One patient had dysphagia after neck
dissection which was further exacerbated by radiotherapy and he required long-term
percutaneous enteral feeding. None of the remaining patients (20/21, 95%) were feeding

tube dependent long term.

Discussion
Qur study suggests that selected patients who have a p16/HPV positive cervical lymph node
where a primary cannot be found after thorough evaluation can be safely treated with
unilateral radiotherapy. In our series where the median follow up was 57 months (range: 20-
102), there were no isolated relapses in the contralateral neck or primary. One case had an
ipsilateral neck failure where bilateral radiotherapy would not have altered the outcome.
Another case had a concurrent contralateral neck failure and distant disease, where again
bilateral radiotherapy would not have likely altered the outcomes. Our patients were
evaluated by a multi-disciplinary team which included expert Head and Neck surgeons,
radiation oncologists, radiologists, nuclear medicine physicians, and medical oncologists. All
patients had PET imaging along with examination under anaesthesia. Patients who had a
suspicious lesion in the base of tongue on examination or imaging were treated with bilateral
neck radiotherapy despite negative biopsies. This treatment paradigm is in keeping with
studies that have safely treated early oropharyngeal primaries with unilateral radiotherapy,
which excluded known base of tongue involvement (24-26) . Our series also excluded the
12
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outcomes of patients with isolated level IV, V and parotid nodal disease as they are likely to

represent a different disease entity.

The outcomes of patients with p16/HPV positive SCCUP who have unilateral radiotherapy are
not well described in the literature. The overall survival of our population at 5 years (90%)
compares favourably with recent publications on p16/HPV positive SCCUP patients where the
overall survival is reported to be between 75 to 90 per cent at 2 to 5 years (17, 19, 27-30).
This figure also resembles the overall survival (85%) of TIN1-N2b (ICON-S stage I) p16
positive oropharyngeal carcinomas in a large validation cohort for the new staging system of
oropharyngeal cancers (31). The overall survival of p16/HPV positive SCCUP patients are
mostly better compared with p16 negative tumours, although this has not been universally
found (27). As expected, the number of patients (around 20) with p16 positive SCCUP in
these studies is small. In most instances radiotherapy treatment when given includes
coverage of bilateral neck and comprehensive mucosal radiation of the pharyngeal axis. One
study did include some patients who had unilateral radiotherapy and were p16/HPV positive,
however their numbers were small (9 patients) and their outcomes were not reported

separately from the general group (19).

There are a wide range of treatment philosophies for treating occult head and neck primaries.
A number of studies advocate a large volume of irradiation to encompass possible occult
primary disease in the pharyngeal axis and bilateral neck (32-36). Our results compare well
with these studies despite having a smaller volume irradiated and likely resultant reduced
toxicity. The results of our study are comparable with the outcomes of our previously
published series with unilateral radiotherapy (14). They also compare well with series where
comprehensive mucosal radiation was performed where the emergence rate of an occult
primary is between 0 to 10% (1, 21, 37). The rate of contralateral neck failures reported in
the literature is between 0 and 5% in most instances for bilateral neck radiotherapy (1, 21,

37).

13
John Wiley & Sons
This article is protected by copyright. All rights reserved.



The Laryngoscope Page 14 of 29

Radiating a large volume of the pharyngeal axis to prevent a small putative primary being
missed is fraught. In one study where the whole pharyngeal axis was radiated to 60Gy, 46%
of patients required dilation for oesophageal stricture (36). Other series have reported a
stricture rate of between 4% and 14% (33, 35). In our series we did not purposely radiate
the pharyngeal axis and despite this, no occult primaries emerged in the p16 positive
population. Furthermore, nearly all (95%) of our cases who were cured of their disease did
not require long- term enteral feeding (the one case who did probably also had complications
from his surgery). Unfortunately, we do not have good long term toxicity data as it was a
retrospective review. However, it is likely that sparing the contralateral parotid gland,
submandibular gland and pharyngeal axis with unilateral radiotherapy is likely to result in

better outcomes for xerostomia and also long-term dysphagia.

Reports of worse outcomes as a result of unilateral radiotherapy need to be taken with
caution (11, 12). Some older studies had inclusion criteria which were broad and included,
for-instance, patients with isolated supraclavicular nodes (11). These patients are much more
likely to have a putative primary outside the head and neck, and hence likely to have
uncontrolled disease in the oesophagus or thorax. Another study treated patients with an
enface electron technique, which is unlikely to give adequate coverage to the deep tissues of
the'ipsilateral neck (12). Recent studies report no difference in the overall and recurrence

free survival between unilateral and bilateral radiotherapy (17, 19).

The discovery of an occult primary for patients who initially present with a head and neck
SCCUP has improved with diagnostic approaches such as PET imaging (38-40) and
tonsillectomies (5, 41, 42). More recently, studies have shown that trans-oral resection of
the lingual tonsil can increase the yield of investigations for unknown primaries (6-9, 43). It
is known that p16 or HPV positive oropharyngeal cases often present with nodal disease,
while the primary disease is asymptomatic and not easily detected on conventional imaging
(44). It is thought that this is due to the primary emerging from deep in the basal cell layger
of the crypts of the palatine or lingual tonsil with minimal mucosal changes. A recent review
14
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also.showed that the reported prevalence of p16 unknown primaries decreased in populations
where random biopsies of the upper aero-digestive tract and tonsillectomies were performed
(45). Presumably this is because many p16 positive occult primaries were discovered after

these investigations.

The number of cases who had tonsillectomies (7/21, 33.3%) in our group was not high and
no patients had a trans-oral resection of the base of tongue. Despite this, our unilateral
treatment did not seem to have a detrimental impact on outcomes. We would speculate that
PET. imaging helped detect a number of cases who had possible base of tongue lesions that
had FDG avidity (although not equivocally positive) and were excluded from unilateral
treatment. Our other cases probably had small lesions harboured in the tonsillar fossa, the
glosso-tonsillar sulcus or lateral base of tongue area which were sterilized by unilateral
conformal radiotherapy. It is likely, however, that this area in most cases would have
received at least somewhere between 50 and 60Gy in our conformal plans with the wash
dose. The only case where a primary emerged after radiotherapy was a p16 negative case
where there was an undetected oral cavity (retromolar trigone) primary. It is likely a
combination of a low dose of radiotherapy and a more radio-resistant tumour in this area

resulted in the primary being uncontrolled.

The majority (90%) of our cases were treated with conformal radiotherapy. In the era of
IMRT with its inherent rapid falloff in dose, we consider that a PTV should be constructed to
include the ipsilateral tonsil and ipsilateral base of tongue in a prophylactic dose for p16
positive CUPs. There is currently active research into treatment de-intensification for
HPV/p16 positive oropharyngeal cancers; however the role of de-intensification by reduction
in radiotherapy volumes tends to be over looked. Our results for unilateral treatment of
lateralised tonsil cancers (24) and the results of this study suggest that unilateral RT would

be safe, and clinically it is an effective way to reduce acute and late treatment toxicities.
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A comparable experience of published unilateral treatment can be found in reports of
unilateral radiotherapy for small (T1 and T2) known tonsillar SCCs as many, if not all, of our
cases were likely to have small occult oropharyngeal primaries. A recent large series ,which
also contained a comprehensive review of published unilateral tonsil experience, showed that
very few contralateral neck failures occurred in selected patients treated with unilateral
radiotherapy (46). In their series primaries centred on the palatine tonsil which did not have
greater than 1cm of soft palate or base of tongue involvement and up to N2b nodal staging
were permitted to have unilateral treatment. The currently open NRG HN-002
(NCT02254278) de-escalation trial for p16 positive oropharyngeal SCC allowed for unilateral
radiotherapy if only one nodal level was involved and lateralised tonsillar primaries. While it
is not possible to know how lateralised the primaries were in our series, the treatment that
we delivered for multiple nodal levels of involvement seemed safe. Unlike the published
series or the NRG HN-002, our cohort allowed for much more extensive N2b disease yet

isolated contralateral neck relapses did not occur.

We do advise caution is using p16 positivity alone to direct patient management. Our
institution has published a series of patients with parotid SCC which are highly likely to have
originated from a skin primary (23). We found that 31% of these cases were p16 positive
but' HPV negative. Another study had similar findings (47). In our study we only included
patients where the pattern of nodal involvement was more likely from a pharyngeal axis
primary (i.e. level II or III cervical neck involvement), all cases who were p16 positive were
also HPV positive (although in a minority of cases (17.1%) the HPV RNA ISH testing failed on
the samples provided). Furthermore, the two p16 and HPV positive cases who had surgery
alone had relapses in the oropharynx. We would postulate from this that taking into account
both the pattern of cervical nodal involvement and p16 status, and HPV status if possible,

better determines the putative primary site.

We acknowledge that our study is a retrospective review with a small number of patients.
However, most published studies of unknown primary are small, with considerable
16
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heterogeneity in the management paradigm. Prior attempts at randomised trials looking at
the issues of unilateral versus bilateral radiotherapy have failed and it is unlikely that one will
successful in the near future. We therefore remain dependent upon institutional series to
guide management. Our current series does suggest that unilateral treatment is safe and
should be considered in a prospective study. While at present comprehensive mucosal and
bilateral radiotherapy is a common treatment recommendation (1), we propose that
unilateral radiotherapy may be considered for patients who have p16 positive SCCUP with

N2a/b disease after a comprehensive diagnostic work up..
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Figure Legends

Figure 1. Example 3D-conformal (A) and IMRT (B) plans of patients who were

treated with unilateral radiotherapy for SCCUP (shaded areas show PTVs).

Figure 2. Population of patients treated for squamous cell carcinoma of unknown primary

(SSCUP). *Excludes cases with parotid, isolated level IV or level V nodal involvement.

Figure 3. Kaplan-Meier curve for Failure Free Survival for patients treated with

unilateral radiotherapy for p16 positive SCCUP

Figure 4. Kaplan-Meier curve for Overall Survival for patients treated with unilateral

radiotherapy for p16 positive SCCUP
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Table 1. Characteristics of patients with SCCUP treated with unilateral radiotherapy.

: p16 positive | p16 negative, p16 unknown,
Variable (N=21) (N=6) (N=6)
Age Median (range) 53 years (42-75) 65 (52-80) 56 (54-74)
Gender Female 3 (14%) 0 (0%) 0 (0%)

Male 18 (86%) 6 (100%) 6 (100%)
N.stage N1 1 (5%) 1 (17%) 1 (17%)
N2a 8 (38%) 0 1 (17%)
N2b 12 (57%) 2 (33%) 2 (33%)
N3 0 (0%) 3 (50%) 2 (33%)
ECE No 11 (69%) 3 (50%) 1 (17%)
Yes 5 (31%) 2 (33%) 2 (33%)
No neck dissection 5 (31%) 1 (17%) 3 (50%)
Smoking Pack 10 or less 15 (71%) 1 (17%) 3 (50%)
More than 10 4 (19%) 5 (83%) 2 (33%)
Missing 2 (10%) 0 (0%) 1 (17%)
Overall Definitive CRT 3 (14%) 1 (17%) 3 (50%)
ND and RT 4 (19%) 3 (50%) 1 (17%)
ND and CRT 13 (62%) 2 (33%) 2 (33%)
EB and CRT 1 (5%) 0 (0%) 0 (0%)
Radiotherapy ~ Conformal 19 (90%) 6 (100%) 6 (100%)
IMRT 2 (10%) 0 (0%) 0 (0%)

CRT=chemo-radiotherapy, ND=modified radical neck dissection, RT=radiotherapy,
EB=excisional biopsy, IMRT=intensity modulated radiotherapy
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Table 2. Patterns of failure of first failure for patients treated with unilateral

radiotherapy
Pattern of failure p16 positive p16 negative p16 unknown
unilateral (N=6) (N=6)
radiotherapy
(N=21)
Primary 0 1(16.7%) 0
Ipsilateral neck 1 (4.3%) 0 0
Contralateral neck 0 1(16.7%) 0
Contralateral neck 1 (4.3%) 1(16.7%) 1(16.7%)
and distant
Distant metastasis 1 (4.3%) 0 1(16.7%)
only
2
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Figure 1. Example 3D-conformal (A) and IMRT (B) plans of patients who were treated with unilateral
radiotherapy for SCCUP (shaded areas show PTVs).
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Figure 1. Example 3D-conformal (A) and IMRT (B) plans of patients who were treated with unilateral
radiotherapy for SCCUP (shaded areas show PTVs).
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SCCUP in a carvical lymph node treated
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Figure 2. Population of patients treated for squamous cell carcinoma of unknown primary (SSCUP).
*Excludes cases with parotid, isolated level IV or level V nodal involvement.
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Figure 3. Kaplan-Meier curve for Failure Free Survival for patients treated with unilateral radiotherapy for
p16 positive SCCUP
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Figure 4. Kaplan-Meier curve for Overall Survival for patients treated with unilateral radiotherapy for p16
positive SCCUP
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