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ABSTRACT [300 words]  

 

Head and neck cancer (HNC) is newly diagnosed in around 1.5 million people each year, 

making it the sixth most common type of cancer worldwide. Some elements of HNC 

care are common and can be adequately investigated in a single institution setting and in 

a reasonable timeframe. However, for rarer aspects, single institutions may not allow 

timely identification and recruitment of eligible patients, and so will struggle to be 

generalisable to the wider healthcare system. For these reasons, multi-centre studies are 

superior.  

Additionally, surgeons are often best placed to identify and recruit research subjects, as 

well as report on their clinical course. Firstly, they have an intimate understanding of the 

patients under their care and so are ideally placed to understand the suitability of each 

subject to the research question at hand. Secondly, they understand their healthcare 

service and so the capacities and capabilities of the system they work within. Thirdly, they 

are on the front-line of healthcare delivery and so are more likely to encounter potentially 

eligible patients than research personnel working at a distance.   

This thesis explores the use of surgeon-led multi-centre collaborative research across 

three areas of HNC, tracking the patient journey: from referral as a suspected cancer; to 

diagnosis and management of unknown primary disease; and onto treatment with salvage 

surgery for recurrence. Presented over three parts and seven chapters, the included 

studies have engaged with every head and neck unit in the UK, with input from over 380 

healthcare professionals. These works have culminated in the production of national 

guidelines, to meaningfully impact patient care, have secured over £3 million in funding 

for a future randomised trial of over 100,000 patients (the largest multi-centre study of 

HNC patients to date) and have reset the treatment paradigm for a subset of patients 

with recurrent HNC. 
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THESIS INTRODUCTION 

Precis 

This thesis considers three areas of head and neck cancer care over seven chapters, following the patient journey 

from referral to diagnosis and onto treatment for recurrence. Cumulatively, it demonstrates that surgeon-led 

multi-centre collaborative research is an effective methodology for investigating head and neck cancer. The 

included studies have engaged every head and neck unit in the UK, with input from over 380 professionals and 

have led to successful funding for a randomised trial of more than 100,000 patients.  

Overview of thesis structure 

This thesis investigates three topic areas within HNC using surgeon-led multi-centre collaborative 

methodology. HNC is newly diagnosed in around 1.5 million people each year, making it the sixth most 

common type of cancer worldwide.1 In the UK, the patient journey commonly starts with presentation to the 

General Practitioner (GP), before referral into secondary care for review, followed by diagnostic investigations 

and treatment, as appropriate. For some unfortunate patients, primary treatment does not lead to long-term 

cure, and they may undergo treatment for residual or recurrent disease.  

Some elements of head and neck cancer (HNC) care are common and can be adequately investigated in single 

institution setting in a reasonable timeframe. For example, most head and neck centres have a reasonable 

number of patients under post-treatment surveillance who could be cross-sectionally sampled for their attitudes 

towards follow-up practices or research the efficacy of emerging techniques like circulating tumour DNA. 

However, for rarer aspects of HNC care, a single institution may not allow timely identification and recruitment 

of eligible patients and, by its nature, will struggle to be generalisable across the wider healthcare system. For 

example, investigating the management of uncommon tumour types, like adenoid cystic carcinoma, or 

outcomes from specific treatments that are not applicable to all cancers, like the effectiveness of salivary bypass 

tubes in salvage laryngectomy. For these reasons, multi-centre studies can be superior.  

Surgeons are often best placed to identify and recruit research subjects, as well as report on their clinical history. 

This may be for a number of reasons. Firstly, they have an intimate understanding of the patients under their 

care and so are ideally placed to understand the suitability of each subject to the research question at hand. 

Secondly, they understand their healthcare service and so, particularly for studies looking to set-up at short 

notice, they understand the capacities and capabilities of the system they work within. Thirdly, they are on the 

front-line of healthcare delivery and so, for some conditions (particularly emergency conditions), are more likely 

to encounter potentially eligible patients in a timely manner than research personnel working at a distance. 

However, this does not undermine the importance of non-clinical researchers. Instead, it highlights the benefits 
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including surgeons as part of a heterogeneous research group to ensure the spectrum of research skills are 

represented to optimise the chance of a project’s success. 

The related parts of this thesis together demonstrate successful applications of surgeon-led multi-centre 

collaborative research methodology across different aspects of the HNC patient’s care: PART 1 explores 

secondary care-based remote triage, specifically its implementation during the pandemic for suspected HNC 

referrals from general practice, as well as for surveillance following treatment within secondary care, and 

culminates in the description of a successful Programme Grant for Applied Research application to further 

investigate this over the next six years;2–4 PART 2 explores the diagnosis and management of patients with 

head and neck squamous cell carcinoma who present with unknown primary disease, culminating in the 

production of National Consensus Management Guidelines;5 and PART 3 considers the application of 

transoral robotic surgery (TORS) for residual, recurrent and new primary HNC in previously irradiated fields, 

culminating in an award-winning international cohort study.6–8  

Surgeons and centres have been engaged in a variety of ways throughout these three parts and across the various 

chapters with some notable similarities. The two studies in PART 1 and the National Audit project in PART 

2 were set-up and deployed rapidly as a service evaluation and clinical audit, respectively, using clinician-

completed standardised Excel Data Tools to collate anonymised standard-of-care clinical care. This successfully 

avoided the extra regulatory hurdles attracted by research projects registered through Research and 

Development (R&D) departments which may use personally identifiable or non-standard-of-care data. In 

PART 3, a similar clinician-completed Data Tool was used but the core study went through formal R&D 

channels to ensure appropriate legal oversight where contributions from international centres were essential. 

PART 2 similarly includes a study that also went through R&D channels but relied on the prospective 

identification of eligible patients by front-line surgeons to ensure appropriate recruitment. PART 2 further 

used practising surgeons to access every head and neck multidisciplinary team (MDT) in the United Kingdom 

to gauge consensus opinion to develop a clinical practice guideline using a national Delphi exercise.  

Layout 

This multi-part thesis includes three topic areas covering the initial presentation with HNC, attempts to 

diagnose primary HNC, and management of residual or recurrent HNC. Although all three parts relate to HNC 

care individually, they consider three quite distinct aspects of that care. As a result, for clarity, the relevant 

literature will be explored in dedicated introductions to each part. This will give the reader appropriate context 

for the forthcoming methods and results which are presented sequentially for each study as separate chapters. 

The context and impact of each part will then be considered with three dedicated discussions at the end of each 

part.  

Context to the parts of this thesis 

The following text gives context to the circumstances from which each part of this thesis, and the individual 

studies, arose: 
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PART 1: Remote triage for head and neck cancer 

PART 1 of this thesis was catalysed by the onset of the COVID-19 pandemic. At a time when many research 

activities unrelated to the pandemic were being suspended, including the projects that constitute PART 2 and 

PART 3, routine care in the NHS was having to adapt rapidly to the anticipated disruption.9 From early 2020, 

non-emergency healthcare in particular was being curtailed to divert resources to acute and intensive care where 

the majority of the COVID-19 burden would be felt.10,11 Cancer services, although relatively protected, were 

not immune to disturbance as behaviours from both the patient side and the health service side sought to 

change established practices surrounding referral and review.12,13 Face-to-face appointments were discouraged 

wherever possible, as was examination or instrumentation of the upper aerodigestive tract, so as not to increase 

potential exposure to a virus that was presumed to reside, at least partially, in the pharynx.13,14 Consequently, 

many essential appointments began taking place remotely, and predominantly via telephone, rather than via 

video link.11,15,16 This was the case in primary as well as secondary care and so there were at least three levels at 

which a suspected HNC referral could differ at this period compared to pre-pandemic times: firstly, the patients’ 

change in consulting behaviour, where they were more reluctant to engage with healthcare services; secondly; 

GPs had shifted to routinely arranging remote consultations as the first point of contact, and so foregoing 

examination; and thirdly, specialist services had also adopted this practice, with examination including flexible 

nasendoscopy being discouraged unless felt essential.  

In March 2020, the first ‘lockdown’ was announced in the UK to start on the 23rd day of that month. The 

author and their primary supervisor liaised remotely on 21 March 2020 and felt this offered a unique 

opportunity both to assist HN specialists in assessing patients remotely and to study this shift in practice. A 

national service evaluation was envisaged which was rapidly developed and delivered over multiple UK centres 

using surgeon-led distribution and collaboration. This national service evaluation encompassed both new 

suspected HNC referrals undergoing telephone triage (The HNCTT Study for suspected HNC) and post-

treatment HNC patients under surveillance undergoing telephone triage (The HNCTT Study for post-

treatment surveillance). Although labelled as Service Evaluation to facilitate roll out and take-up, the resultant 

data lend themselves to analysis as prospective observational cohort studies. Inspired by this work, the author 

and primary supervisor developed The EVEREST-HN Programme to further research remote triage in the 

suspected HNC population, which was awarded funding in August 2021 and launched formally in September 

2022.  

PART 2: National Consensus for head and neck SCC of unknown primary  

Head and neck squamous cell carcinoma of unknown primary (HNSCCUP) was the topic that began this PhD 

effort, by way of The MOSES Study. However, as a prospective clinical study, its conduct was hampered by 

the COVID-19 pandemic, leading to the study growing in ambition and scope. Its major outputs will be realised 

after the submission of this thesis once the 5-year follow-up data matures. PART 2 starts with the core work 

stemming from The MOSES Study, reporting the outcomes from examining the diagnostic oropharyngeal 

specimens obtained in the search for the unknown primary origin of cervical metastasis.  

The MOSES Study recruited patients with unknown primary HNC at the time of undergoing a diagnostic 

procedure, namely Tongue Base Mucosectomy (TBM). However, not all patients presenting with unknown 
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primary disease will undergo a TBM: the primary disease may be identified before it is appropriate to offer 

TBM, for example through imaging investigations and/or other diagnostic surgeries; the centre may not be 

able to offer TBM due to local preferences or resource constraints; or TBM may contraindicated due to patient 

factors that would mean the procedure is too morbid. Consequently, to understand better the full diagnostic 

journey of more patients presenting with head and neck squamous cell carcinoma of unknown primary 

(HNSCCUP), The HNSCCUP National Audit 2021 was developed to investigate earlier aspects of the 

patient pathway further using surgeon-led collaborative network.  

Both these studies increased our knowledge of the management of HNSCCUP and moved the field forward. 

To consolidate this new knowledge, and to maximise the potential impact on patient care, a multi-stage meta-

consensus initiative was developed and delivered: The HNSCCUP Consensus Exercise. This culminated in 

the production of new National Consensus Guidelines for management of HNSCCUP that will be incorporated 

in the 6th edition of the ‘United Kingdom National Multidisciplinary Guidelines for Head and Neck Cancer’  

and, at time of writing, are due imminent publication by the Journal of Laryngology and Otology with Professor 

Stuart Winter and Professor Jarrod Homer as guideline editors. An expanded version of the guidelines will also 

be published in a dedicated supplement in Clinical Otolaryngology (the official journal of ENT UK), for which 

the author and supervisors are guest editors.  

PART 3: Transoral robotic surgery for recurrent head and neck cancer  

Setting up a multi-centre prospective clinical study, such as The MOSES Study, takes time. Even after the 

scientific aspects of the study have been decided upon, the process of drafting the required documents and 

obtaining sponsor and regulatory approvals takes months. As a result, the studies in PART 3 were instigated 

in tandem to maximise productivity in the early stages of the doctoral placement. Transoral robotic surgery 

(TORS) is being increasingly adopted in the management of HNC though, to date, this has principally been in 

the primary disease setting. Evidence for its use in the recurrent setting has been lacking, chiefly as clinical 

experience in individual centres is slow to accrue as TORS for recurrence falls outside of accepted regulatory 

approvals.17 As a result, The RECUT Study was developed to pool the collective experience of some of the 

world’s leading hospitals across three continents using a surgeon-led international collaborative to deliver a 

multi-centre observational cohort study. The RECUT Review is a systematic review and meta-analysis that 

was conducted prior to The RECUT Study to understand the knowledge-base in this field and help identify 

potential units for inclusion in the planned cohort study. 

A note to the reader 

This work embodies the author’s passion for surgeon-led collaborative research applied to the field of head 

and neck cancer. Cumulatively, the chapters demonstrate what can be achieved remotely by surgeons working 

collaboratively across multiple centres; achievements that, it is argued, would be impossible to obtain in a 

practical timeframe from a single surgeon or single institution or even single country. It is hoped the reader 

enjoys digesting this thesis as much as the author has enjoyed conducting the research and preparing the work 

herein. 
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Hypothesis 

An overarching hypothesis is presented to appropriately link the three parts of this thesis: 

• Surgeon-led multi-centre collaboration is an effective methodology to research head and neck cancer.
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PART 1 REMOTE TRIAGE FOR HNC 

Precis of studies contributing to PART 1 

• The HNCTT Study for suspected HNC assessed the implementation of a symptom-based remote 

triage system for suspected HNC referrals across 41 UK centres.  

• The HNCTT Study for post-treatment surveillance assessed remote consultations in post-

treatment HNC patients in 16 UK centres.  

Introduction to PART 1 

The emergence of COVID-19 in early 2020 led to significant changes in the normal practices for diagnosis and 

management of cancer.11,18,19 This was especially pronounced in specialties such as Ear Nose and Throat (ENT) 

surgery, head and neck (HN) surgery and oral surgery, where aerosol generating procedures were more 

commonly performed.20,21 Patients and healthcare services alike had an interest in avoiding hospital attendance 

to reduce the potential for spreading infection and to preserve resources for the pandemic response.13 Part of 

the shift in practice included a sharp uplift in the use of telemedicine in place of face-to-face outpatient 

appointments.15,22  

Suspected HNC referrals 

Patients referred from primary care to secondary care with suspected Head and Neck Cancer (HNC) are at 

particular risk of harm from changes to the standard-of-care diagnostic pathway. In normal times, physical 

examination combined with flexible transnasal endoscopy of the upper aerodigestive tract, where indicated, are 

considered essential facets of the new patient evaluation. Remote assessment necessarily forgoes these facets 

and relies on the patient history and the referral information provided by the primary care physician alone. 

However, it may also facilitate earlier patient contact, may use fewer outpatient resources and may allow a more 

efficient route to targeted investigations in selected patients.23,24 Patients with cancer may be diagnosed faster 

and those without cancer may be reassured more efficiently; giving potential benefits to patients and healthcare 

services alike. However, at the time it was widely adopted remote triage was novel to most clinicians and the 

safety of this practice had not been established in these patients. It is likely an increase in telemedicine will 

remain to some degree in post-pandemic times and so it is necessary to review its safety in this population.25  

Members of the present study team had previously developed and validated a risk calculator (HaNC-RC-v2) 

based on the symptom and demographic data of around 10,000 new patient referrals with suspected HNC.26 

This was disseminated just prior to the worst of the disruption brought about by the initial peak of COVID-19 

in the UK and is freely available online (http://www.orlhealth.com/risk-calculator-2.html). Communicating 

and understanding risk is an important element of shared decision making between patients and clinicians in 

healthcare.27 The use of a standardised triage system can further help the understanding of the decision making 

http://www.orlhealth.com/risk-calculator-2.html
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process and the role of clinical judgement for each patient. As the pandemic resources strained by the pandemic 

recover, and society re-focuses on the importance of valuing all lives equally, effective risk stratification may 

have a prominent role in addressing the back-log of referrals to cancer services.28  

In the UK, since 2005, guidance from the National Institute for Health and Care Excellence (NICE) has 

recommended that patients presenting to their primary care physicians with symptoms in the head and neck 

region suggestive of cancer be referred to secondary care via a rapid access pathway to be assessed within two 

weeks.29 This pathway covers all cancers affecting the head and neck region, including: pharyngeal; laryngeal; 

oral cavity/lip; thyroid; cutaneous; salivary gland; nasal cavity/sinus; and cancers affecting the ear. A number 

of other non-HNC malignancies may also inevitably be identified on this pathway if they present with 

symptoms in the head and neck, for example: thoracic lesions causing swallowing obstruction or hoarseness 

from injury to the recurrent laryngeal nerve; and non-HNC metastasising to cervical lymph nodes or 

lymphomas presenting as neck lumps. 

Post-treatment HNC surveillance 

Face-to-face appointments are the standard-of-care after treatment for HNC. These encounters allow many of 

the complex needs of these patients to be met, including the detection of recurrent disease, monitoring for 

treatment related toxicity, addressing rehabilitation and nutritional needs, and tailored patient support through 

the survivorship phases.30 The development of a relationship between this group of patients with the clinical 

team is fundamental in the holistic approach to their care, which should include psychological support, patient 

education and addiction counselling.31 Though guidelines exist for follow-up intervals in post-treatment HNC 

patients, these are based on expert recommendations and there is a paucity of evidence to support its 

efficacy.30,31  

A recent national audit of current UK practice for post-treatment HNC patients showed significantly higher 

detection rates of disease in patients who had expedited appointments, compared with routine follow-up, 

suggesting potential benefits from a patient-initiated model.32  

Since the emergence of COVID-19 in early 2020, a shift towards telemedicine has formed a fundamental part 

of NHS practice. Minimising person-to-person contact to reduce the spread of infection and preserve resources 

during the pandemic has influenced many aspects of healthcare,21,33 including outpatient services in ENT and 

head and neck surgery.13 Whilst there was reluctance to perform routine per oral examination or flexible 

nasendoscopy, the additional risk of attending hospital in person for follow-up seemed excessive, and so a 

remote model to allow symptom assessment could be justified. In the new patient setting, remote assessment 

may allow triage directly to imaging investigations for the highest risk patients, and even avoid hospital 

attendance entirely for the lowest risk for whom clinical examination may add little diagnostic value.2 This not 

only increases efficiency and resource management, but may also improve patient compliance and satisfaction 

by eliminating travel and wait times. Unfortunately, this surveillance cohort does not have a validated risk 

calculator to support decision making, but national audit data may still be able to provide useful context for the 

patients being assessed.26,32 
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And so to PART 1… 

In consultation with ENT UK (British Association of Otorhinolaryngology - Head and Neck Surgery) and 

BAHNO (British Association of Head and Neck Oncologists), and through collaboration with INTEGRATE 

(The UK ENT Trainee Research Network), a National Service Evaluation was rapidly developed and 

implemented to monitor this unique shift in practice towards head and neck cancer telephone triage (HNCTT) 

consultations in both the suspected HNC (1.1) and post-treatment HNC populations (1.2).34 Stemming from 

this work, a comprehensive research programme was developed and has secured funding to further investigate 

this in a multi-centre surgeon-led collaborative setting over the next six years (The EVEREST-HN 

Programme).
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1.1 The HNCTT Study for suspected HNC  

1.1.1 Full title 

Remote triage incorporating symptom-based risk stratification for suspected head and neck cancer referrals: A 

prospective population-based study. 

1.1.2 Contributions 

Under supervision, the author led this study from conceptualisation, through protocol development, data 

collection, assimilation, analysis, visualisation and interpretation. Further, the author led on writing, reviewing 

and editing the text contained herein, which has also been published in the journal Cancer.2  

The author is grateful to the following individuals for their contributions towards the delivery of this study and 

its write-up:  

• Theofano Tikka, who developed the risk stratification algorithm that this study was based on and 

helped give early feedback on its deployment in the Excel Data Tool. She also reviewed and edited 

the manuscript, which benefitted from her insight as a senior head and neck surgical trainee. 

• The numerous Consultant Leads and Trainee Site Leads (named in the Appendix 3) who facilitated 

the registration of the study at their institutions and the submission of anonymised patient data to the 

Project Management Team, as per the study protocol. 

• Further thanks are given to the innumerable uncredited clinicians around the country who collected 

data as part of the National Service Evaluation that formed the core of this work.  

• Vinidh Paleri, who supervised the work from conceptualisation to production and approval of the 

final report. 
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1.1.3 Abstract [250 words] 

Background 

Remote triage for suspected head and neck cancer (HNC) referrals was adopted by many institutions during 

the initial peak of the COVID-19 pandemic. Its safety in this population has not been established.  

Methods 

A 16-week prospective multi-centre national service evaluation was conducted starting 23 March 2020. 

Suspected HNC referrals undergoing remote triage in UK secondary care centres were identified and followed 

up for 6 months minimum to record cancer status. Triage was supported by risk stratification using a validated 

calculator. 

Results 

Data for 4,568 cases were submitted by 41 centres serving a population of approximately 26 million. These 

represented 14.1% of the predicted maximum referrals for this population outside of pandemic times, giving 

the study a margin of error of 1.34% at 95% confidence. Completed 6-month follow-up data were available for 

99.8% with an overall cancer rate of 5.6% (n=254/4,557).   

Rates of triage were: 25.4% urgent imaging investigation (n=1,156); 27.8% urgent face-to-face review 

(n=1,268); 30.3% deferred assessment (n=1,382); and 16.4% discharged (n=749). Corresponding missed 

cancers rates were: 0.5%; 0.3%; 0.9%; and 0.9% (n=5/1,048; 3/1,149; 12/1,382; and 7/747, p=0.15).  The 

negative predictive value for a non-urgent triage outcome and no cancer diagnosis was 99.1%. Overall harm 

was reported in 0.24% (n=11/4,557) and was highest for deferred assessments (0.58%, n=8/1,382). 

Conclusions 

Remote triage, incorporating risk stratification, may facilitate targeted investigations for higher risk patients and 

avoid unnecessary hospital attendance for lower risk patients. The risk of harm was low and may be reduced 

further with appropriate safety netting of deferred appointments. 
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1.1.4 Aim 

This study aims to report the findings of this 16-week prospective service evaluation of remote triage of 

suspected HNC referrals, conducted during the initial peak of COVID-19 pandemic in the UK. 
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1.1.5 Methods  

The protocol for this study was published in advance at https://entintegrate.co.uk. This study report has been 

prepared with reference to the STROBE checklist for cohort studies.35  

1.1.5.1 Ethical considerations 

The Health Research Authority decision tool determined the study design to fall under the remit of service 

evaluation, and so no ethical approval was required (available at: http://hra-decisiontools.org.uk/research/).  

1.1.5.2 Study design and setting 

A national prospective service evaluation was conducted, supported by ENT UK (the British Association of 

Otorhinolaryngology - Head and Neck Surgery) and BAHNO (the British Association of Head and Neck 

Oncologists), and delivered using INTEGRATE (The UK ENT Trainee Research network). All UK ENT 

departments were invited to participate via social media and mailouts from the supporting organisations. Sites 

could open at any point during the prospective data collection period. Registration as per local governance 

guidelines was required to participate. 

1.1.5.3 Participants 

Patients referred on the suspected HNC pathway to secondary care, who were prospectively identified and 

completed remote triage over a telephone consultation, were eligible for inclusion. These patients have been 

referred by primary care physicians to secondary care HNC specialists for further assessment, without any 

upfront requirement for imaging, procedures or biopsies prior to this assessment. 

1.1.5.4 Data collection 

Cases were identified over a 16-week period between 23 March and 13 July 2020. Final submission of data was 

accepted after a minimum 6-month follow-up. This timeframe was chosen to be a pragmatic compromise 

between allowing a long enough interval for a missed cancer to re-present and short enough to be able to give 

timely feedback to the ENT community about the safety of the shift in practice.  

To be eligible for inclusion, cases were required to have complete demographic and symptom data with no null 

data points in these fields. To facilitate this, a standardised electronic case report form was created using Excel 

software (Microsoft Corporation, Washington, USA) (Figure 1-1, available at https://entintegrate.co.uk) which 

incentivised completion of data by displaying a risk stratification result from the HaNC-RC-v2 only if all 

relevant triage fields were accurately filled out.9 Data were held offline at each centre until the follow-up period 

had passed for all patients, whereupon the patient record was checked by the local team for a diagnosis of 

cancer at any time since their initial triage, classed as either on the urgent assessment pathway or ‘late’ if at any 

time thereafter. 

https://entintegrate.co.uk/
http://www.hra-decisiontools.org.uk/research/
https://entintegrate.co.uk/
https://www.zotero.org/google-docs/?cauJnC
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The following data were collected: patient demographics; smoking and alcohol history; symptoms as per the 

HaNC-RC-v2;26 triage outcome; clinician and patient preference for review/investigation; cancer diagnosis 

timing; and the primary site of the cancer, if identified. Data were not collected on the specific type of 

investigation requested, the grade of the clinicians completing the triage consultation or the stage of cancer at 

time of diagnosis as there was no immediate intention to use these data in the analysis and so as not to 

overburden the participating clinicians who would be collecting the information.  

The Project Management Team (PMT) handled only anonymised data, with all identifiable information 

removed prior to submission by the local teams. Where missing or ambiguous data were identified by the PMT, 

a query was raised with the local site to clarify each data point. Where missing data could not be resolved, that 

record was excluded from relevant analysis. 

A user guide was produced to support the clinicians in registering the project locally and to guide data collection 

(Appendix 1). Certificates were produced as evidence of participation for all Consultant leads, Trainee site 

leads and local collaborators (Appendix 2). Collaborative authorship was also offered to all Consultant leads 

and Trainee site leads for any subsequent publications, as per the protocol (protocol available at 

https://entintegrate.co.uk/entuk2wwtt). Sites were requested not to submit data until local data governance 

requirements had been satisfied. 

1.1.5.4.1 Using the data tool with in-built risk stratification 

Risk stratification was performed using the HaNC-RC-v2 which is open license and freely available online at 

http://orlhealth.com/risk-calculator-2.html. This tool was validated in a population undergoing face-to-face 

assessment with suspected HNC. It was incorporated in the Excel Data Tool as a decision aid, to assist 

experienced healthcare professionals in assessing patients following a rapid shift in practice towards remote 

triage as part of the COVID-19 pandemic response. The algorithm for the calculator had been developed to 

deliver a negative predictive value of 98.6% for those classed as low risk. Clinicians were instructed to consider 

both the clinical history and the outcome of the risk stratification in proposing their management plan. 

1.1.5.5 Data analysis 

The primary outcome was the diagnosis of cancer after a minimum of 6 months follow-up. Cancers identified 

incidentally, whether from investigations arising from the index referral but not relating to the referral 

symptoms, or cancers identified in the follow-up period which were not linked to the index referral, were not 

included in the analysis. This was intended to ensure the referral symptoms themselves could be relied upon as 

prognosticators of any subsequent cancer diagnosis and, as such, was indiscriminate as to the ultimate site/type 

of cancer diagnosed. 

No a priori sample size calculation was performed. Categorical variables were compared using the Chi squared 

test with Yates’ correction, with a two-tailed p value of 0.05 taken as significant. Analysis was performed using 

R statistical software (R Foundation, Vienna, Austria). 

https://entintegrate.co.uk/entuk2wwtt
http://orlhealth.com/risk-calculator-2.html
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1.1.5.6 Interim reports 

After 8 weeks, interim data were requested from participating centres and a report was produced to allow rapid 

feedback of preliminary findings to the UK ENT community. The interim report was disseminated 

electronically via an ENT UK mailout on 3 June 2020 and was hosted online at https://entuk.org and 

https://entintegrate.co.uk (Appendix 4). 

  

https://entuk.org/
https://entintegrate.co.uk/
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1.1.6 Results 

1.1.6.1 Centres and submissions 

Final data were submitted by 41 of 47 UK centres who registered interest in taking part (32 in England, 6 in 

Scotland, 2 in Wales and 1 in Northern Ireland) with 4,568 cases eligible for analysis with complete demographic 

and symptom data (median cases per centre: 99; range 10 to 337; interquartile range (IQR) 40 to 157). The 

median age for referrals was 58 (range 1 to 98 years; IQR 46 to 69 years) and 57.1% were female (n=2,608). 

The 41 centres serve a population of approximately 26 million people (Table 1-4). Our data therefore represent 

14.1% of the predicted maximum referrals for this population and time period, based on activity outside of 

pandemic conditions (referral rate 404.5 per 100,000; 2019/20),36 allowing for a margin of error of 1.34% at a 

95% confidence level for the study. 

1.1.6.1.1 Data completeness 

The cancer status at 6 months minimum follow-up was provided in 99.8% of cases (n=4,557) with 11 records 

having incorrect patient identifiers recorded at the initial triage, precluding local follow-up. The triage outcome 

was provided for 99.7% of cases (n=4,555) and the clinician advice for management was provided in 98.5% of 

cases (n=4,501). 

1.1.6.2 Symptoms 

Table 1-1 summarises the incidence of presenting symptoms, smoking history and alcohol history, alongside 

their positive predictive value (PPV) for cancer at any time and their triage outcomes. The non-negative 

responses to these factors are presented with clinically interesting pairings in Figure 1-2 and Figure 1-3. Figure 

1-2 contrasts the incidence (inner) with the PPV (outer) for each factor. Figure 1-3 contrasts the discharge rate 

(inner) with rate of triage directly to an investigation (outer) for each factor. 

1.1.6.3 Diagnosis of cancer 

Table 1-2 summarises the cancer status by: triage outcome; clinician advice for assessment; and risk 

stratification with HaNC-RC-v2. The overall rate of a cancer related to the referral symptoms in this population 

was 5.6% (n=254/4,557), with a 5.0% rate on the urgent pathway (n=227/4,568) and a 0.6% rate in the follow-

up period (n=27/4,330). 

1.1.6.3.1 Triage outcome 

Triage outcome indicates the decision made by the clinician using the information from the remote assessment 

and the risk stratification from HaNC-RC-v2. This was classed as either urgent assessment (a face-to-face 

clinical assessment and/or investigation; 53.2%) or non-urgent (deferred reviews or investigations and 

discharges; 46.8%). Triage outcome (urgent vs non-urgent) and cancer at any time were significantly associated 

(9.7% vs 0.9%, p=<0.0001). The sensitivity, specificity, PPV and NPV for being triaged to urgent assessment 

and having a related cancer diagnosed at any time were 92.5%, 49.1%, 9.7% and 99.1%, respectively. 
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Late cancers identified at any point after the initial urgent diagnostic assessment pathway were reported in 0.9% 

of those triaged as non-urgent and 0.4% of those assessed urgently. (n=19/2,129 and 8/2,197, respectively, 

p=0.0439).  

A more detailed breakdown by triage outcome is given in Table 1-2. Rates of triage were: 25.4% to urgent 

imaging investigation (n=1,156); 27.8% to urgent face-to-face review (n=1,268); 30.3% to deferred assessment 

(n=1,382); and 16.4% were discharged (n=749). Corresponding late cancers rates were: 0.5%; 0.3%; 0.9%; and 

0.9% (n=5/1,048; 3/1,149; 12/1,382; and 7/747). These rates were not significantly different (p=0.15). 

It should be noted that patients classed as non-urgent (deferred reviews or investigations and discharges) could 

not, by this definition, have cancers recorded as being found on the urgent pathway in this analysis. 

1.1.6.3.2 Clinician advice for assessment 

Clinician advice for assessment with either a review/investigation was recorded as either yes (69.7%) or no 

(30.3%). Clinician advice for assessment and cancer at any time were significantly associated (7.3% vs 1.5%, 

p=<0.0001). The sensitivity, specificity, PPV and NPV for preference for review/investigation and having a 

related cancer diagnosed at any time were 91.6%, 31.5%, 7.3% and 98.5%, respectively. 

Late cancers were reported in 0.5% of those who were advised by their clinician for a review or investigation 

and 0.7% of those not advised for further assessment. (n=16/2,925 and 10/1,349, respectively, p=0.5840). 

It should be noted that 72.2% of the group who clinicians advised for assessment were seen urgently, compared 

with 10.0% of those not advised for further assessment (n=2,265/3,139 vs n=136/1,362), limiting the potential 

for reporting of urgent cancers in the latter group. 

1.1.6.3.3 Risk stratification 

Risk was stratified as either high (31.3%) or low (68.7%), as determined by HaNC-RC-v2. Stratification to high 

risk and a cancer at any time were significantly associated (13.0% vs 2.2%, p=<0.0001), with the following 

diagnostic parameters: sensitivity, specificity, PPV and NPV were 73.2%, 71.1%, 13.0% and 97.8%, 

respectively. 

Late cancers were reported in 0.6% of the high risk group compared with 0.6% of the low risk group 

(n=7/1,249 vs n=20/3,081, p=0.9023). 

It should be noted that 91.5% of the high risk group were seen and/or assessed urgently compared with 35.7% 

of the low risk group (n=1,306/1,427 vs n=1,118/3,128), limiting the potential for reporting of urgent cancers 

in the low risk group. 

1.1.6.4 Primary cancer site 

Table 1-3 shows the primary site of the 254 cancers reported in the study period that were related to the referral 

symptoms. The median age for patients with cancer was 65.5 years (range 21 to 94 years, IQR 57 to 73 years) 

and 34.6% were female (n=88/254). 
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The most common cancers were oropharyngeal (25.6%, n=65), lymphoma (17.7%, n=45) and laryngeal (12.2%, 

n=31). Figure 1-4 shows the distribution of cancers by age compared with the referral cohort as a whole. 

Lymphoma, lung and oesophageal were the most common non-HNCs in the cohort. Non-HNCs represented 

33.9% of cancers identified from these patients referred on the suspected HNC pathway (n=86/254). 

1.1.6.5 Late cancers and harm 

Of the 27 cases who had cancer identified late, 8 had undergone urgent assessment, of whom 4 were classed as 

low risk, compared to 19 cases not urgently assessed, of whom 17 were classed as low risk (Table 1-5). The 

treating clinicians were contacted to obtain details of factors which may have contributed to the late diagnosis 

and any perceived harm from the delay (defined as either worse prognosis or escalated treatment). It was felt 

that harm had resulted from the late diagnosis in 0.24% of patients triaged (n=11/4,557; 7 HNC and 4 non-

HNC), with the highest relative rate amongst deferred appointments at 0.58% (n=8/1,382), with lower rates in 

those discharged (0.13%, n=1/749), triaged to urgent investigation (0.09%, n=1/1,156) and triaged to urgent 

face-to-face review (0.08%, n=1/1,268). The sites of the primary cancer for those coming to harm are identified 

in Table 1-3. 
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Figure 1-1: Screenshot of the Excel Data Tool in the HNCTT Study. Drop down menus and data validation were used to ensure data integrity. The ‘Calc 
result’/’Outcome’ column auto populates based on the parameters chosen for each case. 



 

 

PART 1: The HNCTT Study for suspected HNC 

J. C. Hardman Page 40 of 375 PhD thesis 2022 

Figure 1-2: The incidence of symptoms and their PPV for the HNCTT Study. The outer ring 

displays the PPVs of the nonnegative responses to symptom, smoking, and 

alcohol triage questions, which are contrasted against the incidences of these 

responses on the inner ring.   

Colours besides blue in the inner-ring group together responses with more 

than 2 tiers that would compete with each other.   

bilat indicates bilateral; fluct./reduc., fluctuating/reducing; FOSIT, feeling of 

something in the throat; int., intermittent; mid., midline; pers., persistent; 

PPV, positive predictive value; unilat.; unilateral.  
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Figure 1-3: The triage outcomes for symptoms in the HNCTT Study. The outer ring 

displays the rates of triage directly to an urgent investigation for the 

nonnegative responses to symptom, smoking, and alcohol triage questions, 

which are contrasted against the rates of direct discharge for these responses 

on the inner ring.   

Colours besides blue in the inner-ring group together responses with more 

than 2 tiers that would compete with each other.   

bilat indicates bilateral; fluct./reduc., fluctuating/reducing; FOSIT, feeling of 

something in the throat; int., intermittent; mid., midline; pers., persistent; 

unilat.; unilateral. 

  

13.9
14.8

15.0

16.0

19.2

21.1

21.1

21.4

21.4

21.7
21.822.823.1

25.8

27.6

28.3

29.9

32.5

35.4

37.0

39.0

39.2
55.9

19.2
3.1

23.4

29.0

7.3

13.7

15.9

15.8

1.0
2.2

12.510.57.2
8.8

4.5

11.1

10.8

1.0

5.6

9.3

16.1

1.0 2.1

T
h

ro
a

t 
p

a
in

  
  

  
  

  
  

  
  

 (
in

t.
 b

il
a

t.
/m

id
.)

H
o

a
rs

e
  
  

  
  
 (

p
e
rs

.)
H

o
ar

se
  

   
  (

in
t.
)

Hoars
e   

   
   

   
   

   
 

   
  (

pers
., 

expla
in

ed)

Mouth ulcer

Heavy alcohol 

FOSIT

Ex−smoker
StridorS

k
in

 le
s
io

n

T
h

ro
a
t p

a
in

     

     (in
t. u

n
ila

t.)

T
h

ro
a

t p
a
in

             

     (p
e
rs

. b
ila

t./m
id

.)

M
o

u
th

 s
w

e
ll
in

g

O
ta

lg
ia

O
dyn

ophag
ia

Dysphagia

    
 (in

t.)

Current

smoker

Throat pain        
     (pers. unilat.)

Weight loss

Ex−excess
alcohol

N
eck lu

m
p
         

     (flu
ct./red

u
c.)

D
y
s
p

h
a
g

ia

     (p
e
rs

.)

N
e

c
k

 lu
m

p

     (p
e

rs
.)

Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)Discharge (%)

Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)Investigated first (%)



 

 

PART 1: The HNCTT Study for suspected HNC 

J. C. Hardman Page 42 of 375 PhD thesis 2022 

 

 

 

Figure 1-4: Age distribution in the HNCTT Study for (top) patients with cancer and 

(bottom) all suspected head and neck cancer referrals. Note that the scales 

differ by a factor of 10. 
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Table 1-1: Responses to standardised triage questions for the HNCTT Study (based on HaNC-RC-v2), with positive predictive value (PPV) for cancer found 

at any time and response rate by triage outcome. Clinicians were asked the outcome of the remote consultation. If the patient underwent imaging 

or a diagnostic procedure then ‘investigation’ was chosen. If the patient underwent a face-to-face review then ‘Review’ was chosen. Where ‘first’ is 
specified, this was the initial activity following remote triage. Where ‘at any time’ is specified, the activity took place at some point in the patients’ 
diagnostic workup. Responses in italic show the specific positive response to that question that are surmised in the ‘yes’ row above.  

 
    

Urgent Non-urgent 
  

Cancer Investigation Review Deferred 
 
  

Discharged 
 
  

All 
responses 

PPV and true 
positives 

Investigation 
first 

Investigation at any 
time 

Review 
first 

Review at any 
time 

% n % n % n % n % n % n % n % n 
 

Overall 
 

4568 5.6 254 25.3 1156 37.4 1707 27.8 1268 37.3 1703 30.3 1382 16.4 749 

General Do you smoke? 
                

No 55.0 2513 4.7 117 25.9 652 36.0 905 23.1 580 32.3 811 32.2 809 18.4 462 

Current smoker 16.6 757 7.9 60 29.9 226 48.1 364 35.1 266 47.3 358 24.0 182 10.8 82 

Ex-smoker 28.4 1298 5.9 77 21.4 278 33.7 438 32.5 422 41.1 534 30.1 391 15.8 205 

Do you drink alcohol? 
                

≤14 units/week 88.9 4063 5.0 204 25.6 1041 37.0 1505 26.5 1078 35.8 1456 30.8 1250 16.8 682 

>14 units/week 9.9 451 10.0 45 21.1 95 38.8 175 38.8 175 49.9 225 26.2 118 13.7 62 

Ex excess 1.2 54 9.3 5 37.0 20 50.0 27 27.8 15 40.7 22 25.9 14 9.3 5 

Have you lost any weight without trying? 
                

No 89.8 4102 5.0 207 24.2 991 35.1 1440 26.1 1071 35.0 1435 31.8 1304 17.6 723 

Yes 10.2 466 10.1 47 35.4 165 57.3 267 42.3 197 57.5 268 16.7 78 5.6 26 

Voice and 
airway 

Do you have a hoarse voice? 
                

No 61.0 2785 6.6 183 31.9 889 43.8 1221 24.2 674 35.9 1001 27.9 776 15.7 436 

Yes 39.0 1783 4.0 71 15.0 267 27.3 486 33.3 594 39.4 702 34.0 606 17.6 313 

     Persistent 11.8 541 7.2 39 14.8 80 37.7 204 57.3 310 63.0 341 24.8 134 3.1 17 

     Intermittent 25.0 1142 2.8 32 15.0 171 22.9 261 23.1 264 29.1 332 38.3 437 23.4 267 

     Persistent but explained 2.2 100 0.0 0 16.0 16 21.0 21 20.0 20 29.0 29 35.0 35 29.0 29 

Do you have noisy breathing? 
                

No 97.7 4465 5.6 248 25.4 1134 37.2 1660 26.8 1198 36.3 1620 30.8 1373 16.8 748 

Yes 2.3 103 5.8 6 21.4 22 45.6 47 68.0 70 80.6 83 8.7 9 1.0 1 

Swallowing Do you have a feeling of something stuck in your throat? 
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No 66.5 3036 6.5 197 27.4 833 39.7 1206 27.1 822 37.2 1128 28.6 868 16.6 505 

Yes 33.5 1532 3.7 57 21.1 323 32.7 501 29.1 446 37.5 575 33.6 514 15.9 244 

Do you have a pain in your throat? 
                

No 66.0 3013 6.2 186 27.4 826 38.5 1161 23.9 719 34.3 1032 29.8 898 18.6 559 

Yes 34.0 1555 4.4 68 21.2 330 35.1 546 35.3 549 43.2 671 31.1 484 12.2 190 

     Persistent bilateral/midline 9.8 448 4.9 22 22.8 102 38.8 174 41.5 186 49.3 221 25.2 113 10.5 47 

     Persistent unilateral 6.4 292 9.9 29 32.5 95 58.9 172 57.5 168 69.2 202 8.6 25 1.0 3 

     Intermittent bilateral/midline 12.4 567 1.4 8 13.9 79 20.6 117 19.2 109 25.0 142 47.4 269 19.2 109 

     Intermittent unilateral 5.4 248 3.6 9 21.8 54 33.5 83 34.7 86 42.7 106 31.0 77 12.5 31 

Do you have pain when you swallow? 
                

No 89.3 4078 5.1 209 25.0 1021 35.4 1444 24.6 1004 33.9 1383 32.2 1313 17.8 727 

Yes 10.7 490 9.2 45 27.6 135 53.7 263 53.9 264 65.3 320 14.1 69 4.5 22 

Do you have any difficulty swallowing? 
                

No 82.3 3759 5.2 194 23.8 895 34.8 1307 25.9 973 34.9 1313 31.6 1189 18.3 689 

Yes 17.7 809 7.4 60 32.3 261 49.4 400 36.5 295 48.2 390 30.7 248 29.0 235 

      Persistent 6.5 296 14.2 42 39.2 116 66.2 196 48.6 144 64.2 190 11.1 33 1.0 3 

     Intermittent 11.2 513 3.5 18 28.3 145 39.8 204 29.4 151 39.0 200 31.2 160 11.1 57 

Oral Do you have a new swelling in your mouth? 
                

No 93.9 4291 5.4 232 25.4 1092 36.5 1565 26.1 1122 35.6 1527 31.1 1335 17.0 729 

Yes 6.1 277 7.9 22 23.1 64 51.3 142 52.7 146 63.5 176 17.0 47 7.2 20 

Do you have a new ulcer in your mouth? 
                

No 96.7 4417 5.6 249 25.5 1127 37.3 1649 26.6 1174 36.2 1597 30.9 1365 16.7 738 

Yes 3.3 151 3.3 5 19.2 29 38.4 58 62.3 94 70.2 106 11.3 17 7.3 11 

Miscellaneous Do you have any new ear pain? 
 

4568 
              

No 88.8 4057 5.3 215 25.2 1024 36.0 1460 25.6 1038 35.0 1419 31.6 1280 17.4 704 

Yes 11.2 511 7.6 39 25.8 132 48.3 247 45.0 230 55.6 284 20.0 102 8.8 45 

Do you have any new lumps in your neck? 
                

No 73.2 3346 3.0 100 15.3 513 25.4 850 27.7 926 33.6 1125 36.0 1205 20.6 690 

Yes 26.8 1222 12.6 154 52.6 643 70.1 857 28.0 342 47.3 578 14.5 177 4.8 59 

     Persistent 21.6 986 14.6 144 55.9 551 75.6 745 30.6 302 51.3 506 11.3 111 2.1 21 

     Fluctuating/ reducing 5.2 236 4.2 10 39.0 92 47.5 112 16.9 40 30.5 72 28.0 66 16.1 38 

Do you have a new growth on your skin on your head and 
neck?  
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No 99.0 4522 5.5 247 25.3 1146 37.1 1679 27.4 1241 37.0 1674 30.4 1374 16.5 748 

Yes 1.0 46 15.2 7 21.7 10 60.9 28 58.7 27 63.0 29 17.4 8 2.2 1 
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Table 1-2: Cancers by time of diagnosis in the HNCTT Study, alongside: triage outcome; clinician advice for assessment; and results of risk stratification. 

Rows in italic provide further information but are not part of the breakdown for the above row totals. . 

  Cancers 
  

Urgent Late Any time 

% of all 
cases 

% Cancers Total % Cancers Total % Cancers Total 

By triage outcome 
   

4555 
  

4326 
  

4553 

     Urgent assessment 53.2 9.4 227 2424 0.4 8 2197 9.7 235 2424 

          Investigation first 25.4 9.3 108 1156 0.5 5 1048 9.8 113 1156 

               Investigation at any time 37.5 13.1 224 1707 0.5 8 1483 13.6 232 1707 

          Review first 27.8 9.4 119 1268 0.3 3 1149 9.6 122 1268 

               Review at any time 37.4 12.7 217 1703 0.3 5 1486 13.0 222 1703 

     Non-urgent 46.8 0.0 0 2131 0.9 19 2129 0.9 19 2129 

          Deferred 30.3 0.0 0 1382 0.9 12 1382 0.9 12 1382 

          Discharged 16.4 0.0 0 749 0.9 7 747 0.9 7 747 

By clinician advice 
   

4501 
  

4274 
  

4499 

     Clinician advised for assessment 69.7 6.8 214 3139 0.5 16 2925 7.3 230 3139 

     Clinician NOT advised assessment 30.3 0.8 11 1362 0.7 10 1349 1.5 21 1360 

By risk stratification 
   

4568 
  

4330 
  

4557 

     High risk 31.3 12.5 179 1429 0.6 7 1249 13.0 186 1428 

     Low risk 68.7 1.5 48 3139 0.6 20 3081 2.2 68 3129 

OVERALL 100 5.0 227 4568 0.6 27 4330 5.6 254 4557 
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Table 1-3: Site of primary cancer by time of diagnosis in the HNCTT Study, alongside: proportion found late; and number identified as coming to harm. 

Yellow highlighted rows are head and neck cancers. 

 Cancers  
 

 Urgent Late Any time Proportion found late Number coming to harm 

Site of primary cancer % n % n % n % n 

Oropharynx 27.3 62 11.1 3 25.6 65 4.6 1 

Lymphoma 18.5 42 11.1 3 17.7 45 6.7 - 

Larynx 10.6 24 25.9 7 12.2 31 22.6 5 

Thyroid 9.3 21 11.1 3 9.4 24 12.5 - 

Lung 4.8 11 18.5 5 6.3 16 31.3 1 

Oesophageal 4.4 10 11.1 3 5.1 13 23.1 2 

Unknown primary 4.0 9 0.0 0 3.5 9 0.0 - 

Hypopharynx 3.5 8 0.0 0 3.1 8 0.0 - 

Oral cavity 3.5 8 0.0 0 3.1 8 0.0 - 

Salivary 3.5 8 0.0 0 3.1 8 0.0 - 

Skin 3.1 7 0.0 0 2.8 7 0.0 - 

Breast 1.8 4 0.0 0 1.6 4 0.0 - 

Nasal cavity 1.3 3 3.7 1 1.6 4 25.0 1 

Nasopharynx 1.3 3 3.7 1 1.6 4 25.0 - 

Leukaemia 0.9 2 0.0 0 0.8 2 0.0 - 

Ovarian 0.9 2 0.0 0 0.8 2 0.0 - 

Colorectal 0.4 1 0.0 0 0.4 1 0.0 - 

Liver 0.0 0 3.7 1 0.4 1 100.0 1 

Prostate 0.4 1 0.0 0 0.4 1 0.0 - 

Renal 0.4 1 0.0 0 0.4 1 0.0 - 

TOTAL 89.4 227 10.6 27 100.0 254 10.6 11 
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Table 1-4: Populations served as declared by trusts submitting data to the HNCTT Study. As available from organisation Annual Reports, public websites or 

National Health Service trust information at www.nhs.uk. 

Centre Trust 
Trust population 

served  
(March 2021) 

Population served source 

Aberdeen Royal Infirmary NHS Grampian 500000 https://www.nhsgrampian.org/about-us/about-nhs-grampian/  

Aintree University 
Hospital 

Liverpool University Hospitals NHS Foundation Trust 630000 https://www.liverpoolft.nhs.uk/about-us/  

Antrim Area Hospital Northern Health and Social Care Trust 470000 https://www.northerntrust.hscni.net/  

Birmingham City Hospital Sandwell and West Birmingham Hospitals NHS Trust 500000 https://www.cqc.org.uk/provider/RXK/reports  

Blackpool Victoria 
Hospital 

Blackpool Teaching Hospitals NHS Foundation Trust 330000 https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=2096  

Broomfield Hospital, 
Chelmsford 

Mid Essex Hospital Services NHS Trust 1200000 https://www.meht.nhs.uk/  

Charing Cross Hospital, 
London 

Imperial College Healthcare NHS Trust 1500000 https://www.cqc.org.uk/sites/default/files/new_reports/AAAH1330.pdf  

Chase Farm Hospital, 
London 

Royal Free London NHS Foundation Trust 1600000 
http://s3-eu-west-1.amazonaws.com/files.royalfree.nhs.uk/Annual_report/Annual_Report_2019-

20_final.pdf  

Countess of Chester 
Hospital  

Countess of Chester NHS Foundation Trust 250000 https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx  

Cumberland Infirmary, 
Carlisle 

North Cumbria University Hospitals NHS Trust 340000 
http://www.wnecumbria.nhs.uk/wp-content/uploads/2016/09/CQC-NCUH-NHS-Trust-Report-Sept-

2015.pdf  

East Surrey Hospital, 
Redhill 

Surrey and Sussex Healthcare NHS Trust 535000 https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=1120  

Glangwili General 
Hospital, Carmarthen 

Hywel Dda University Health Board 387284 
https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/Local-Health-

Boards/populationestimates-by-lhb-age  

Glasgow Royal Infirmary NHS Greater Glasgow and Clyde 1200000 https://www.scot.nhs.uk/organisations/greater-glasgow-clyde/  

Guy’s Hospital Guy’s and St Thomas’ NHS Foundation Trust Unavailable  

Hinchingbrooke Hospital, 
Huntingdon 

North West Anglia NHS Foundation Trust 700000 https://www.nwangliaft.nhs.uk/about-us/  

Kent & Canterbury 
Hospital 

East Kent Hospitals University NHS Foundation Trust 695000 https://www.ekhuft.nhs.uk/patients-and-visitors/about-us/ 

Manchester Royal 
Infirmary (MRI) 

Manchester University NHS Foundation Trust 750000 https://mft.nhs.uk/the-trust/ 

Milton Keynes University 
Hospital 

Milton Keynes University Hospital NHS Foundation Trust 252000 https://www.cqc.org.uk/location/RD816/reports  

http://www.nhs.uk/
https://www.nhsgrampian.org/about-us/about-nhs-grampian/
https://www.liverpoolft.nhs.uk/about-us/
https://www.northerntrust.hscni.net/
https://www.cqc.org.uk/provider/RXK/reports
https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=2096
https://www.meht.nhs.uk/
https://www.cqc.org.uk/sites/default/files/new_reports/AAAH1330.pdf
http://s3-eu-west-1.amazonaws.com/files.royalfree.nhs.uk/Annual_report/Annual_Report_2019-20_final.pdf
http://s3-eu-west-1.amazonaws.com/files.royalfree.nhs.uk/Annual_report/Annual_Report_2019-20_final.pdf
https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx
http://www.wnecumbria.nhs.uk/wp-content/uploads/2016/09/CQC-NCUH-NHS-Trust-Report-Sept-2015.pdf
http://www.wnecumbria.nhs.uk/wp-content/uploads/2016/09/CQC-NCUH-NHS-Trust-Report-Sept-2015.pdf
https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=1120
https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/Local-Health-Boards/populationestimates-by-lhb-age
https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/Local-Health-Boards/populationestimates-by-lhb-age
https://www.scot.nhs.uk/organisations/greater-glasgow-clyde/
https://www.nwangliaft.nhs.uk/about-us/
https://www.ekhuft.nhs.uk/patients-and-visitors/about-us/
https://mft.nhs.uk/the-trust/
https://www.cqc.org.uk/location/RD816/reports
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Ninewells Hospital, 
Dundee 

NHS Tayside 416,090 http://www.nhstaysidecdn.scot.nhs.uk/NHSTaysideWeb/idcplg  

Northampton General 
Hospital 

Northampton General Hospital NHS Trust 880,000 https://www.northamptongeneral.nhs.uk/About/Our-Organisation/About-the-Organisation.aspx  

Northwick Park Hospital, 
London 

London North West University Healthcare NHS Trust 1,000,000 https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=104613  

Pinderfields Hospital, 
Wakefield 

The Mid Yorkshire Hospitals NHS Trust 530,000 https://www.midyorks.nhs.uk/download/doc/docm93jijm4n4980.pdf  

Princess Alexandra 
Hospital, Harlow 

Princess Alexandra Hospital NHS Trust 350,000 https://www.pah.nhs.uk/about-us/  

Queen Elizabeth Hospital 
Birmingham 

University Hospitals Birmingham NHS Foundation Trust 800,000 
https://www.birminghamhealthpartners.co.uk/partner-organisations/university-hospitals-birmingham-

nhs-foundation-trust-uhb/ 

Royal Albert Edward 
Infirmary, Wigan 

Wrightington, Wigan and Leigh NHS Foundation Trust  326,000 https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=901  

Royal Blackburn Hospital East Lancashire Hospitals NHS Trust 521,000 https://www.cqc.org.uk/provider/RXR/reports  

Royal Preston Hospital Lancashire Teaching Hospitals NHS Foundation Trust 1,500,000 https://www.lancsteachinghospitals.nhs.uk/research-industry/  

St John’s Hospital, 
Livingston 

NHS Lothian 800,000 https://www.scot.nhs.uk/organisations/lothian/  

Stepping Hill Hospital, 
Greater Manchester 

Stockport NHS Foundation Trust 350,000 https://www.stockport.nhs.uk/  

Sunderland Royal Hospital South Tyneside and Sunderland Foundation NHS Trust 430,000 https://www.stsft.nhs.uk/about-us/welcome-stsft  

The Royal Liverpool 
University Hospital 

Liverpool University Hospitals NHS Foundation Trust 630,000 https://www.liverpoolft.nhs.uk/about-us/  

The Royal Marsden 
Hospital 

The Royal Marsden NHS Foundation Trust 196,000 https://www.cqc.org.uk/location/RPY01/reports  

University College London 
Hospital 

University College London Hospitals NHS Foundation Trust 1,300,000 https://www.uclh.nhs.uk/download_file/force/3268/702  

University Hospital 
Coventry and 

Warwickshire (UHCW) 
University Hospitals Coventry and Warwickshire NHS Trust 1,000,000 https://www.cqc.org.uk/provider/RKB/reports  

University Hospital 
Crosshouse, Kilmarnock 

NHS Ayrshire & Arran 367,000 https://www.scot.nhs.uk/organisations/ayrshire-arran/ 

University Hospital 
Monklands, Airdrie 

NHS Lanarkshire 655,000 https://www.nhslanarkshire.scot.nhs.uk/about-us/  

University Hospital of 
Wales (UHW), Cardiff 

Cardiff & Vale University Health Board 500,490 
https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/Local-Health-

Boards/populationestimates-by-lhb-age  

Walsall Manor Hospital Walsall Healthcare NHS Trust 260,000 https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=654  

http://www.nhstaysidecdn.scot.nhs.uk/NHSTaysideWeb/idcplg
https://www.northamptongeneral.nhs.uk/About/Our-Organisation/About-the-Organisation.aspx
https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=104613
https://www.midyorks.nhs.uk/download/doc/docm93jijm4n4980.pdf
https://www.pah.nhs.uk/about-us/
https://www.birminghamhealthpartners.co.uk/partner-organisations/university-hospitals-birmingham-nhs-foundation-trust-uhb/
https://www.birminghamhealthpartners.co.uk/partner-organisations/university-hospitals-birmingham-nhs-foundation-trust-uhb/
https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=901
https://www.cqc.org.uk/provider/RXR/reports
https://www.lancsteachinghospitals.nhs.uk/research-industry/
https://www.scot.nhs.uk/organisations/lothian/
https://www.stockport.nhs.uk/
https://www.stsft.nhs.uk/about-us/welcome-stsft
https://www.liverpoolft.nhs.uk/about-us/
https://www.cqc.org.uk/location/RPY01/reports
https://www.uclh.nhs.uk/download_file/force/3268/702
https://www.cqc.org.uk/provider/RKB/reports
https://www.scot.nhs.uk/organisations/ayrshire-arran/
https://www.nhslanarkshire.scot.nhs.uk/about-us/
https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/Local-Health-Boards/populationestimates-by-lhb-age
https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/Local-Health-Boards/populationestimates-by-lhb-age
https://www.nhs.uk/Services/Trusts/Overview/DefaultView.aspx?id=654
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Warrington Hospital 
Warrington and Halton Teaching Hospitals NHS Foundation 

Trust 
330,000 https://whh.nhs.uk/about-us/our-hospitals  

West Suffolk Hospital, 
Bury St Edmunds 

West Suffolk NHS Foundation Trust 280,000 https://www.wsh.nhs.uk/Join-our-team/Why-West-Suffolk.aspx  

Wythenshawe Hospital, 
Greater Manchester 

South Manchester NHS Foundation Trust 750,000 https://mft.nhs.uk/the-trust/ 

 

 

https://whh.nhs.uk/about-us/our-hospitals
https://www.wsh.nhs.uk/Join-our-team/Why-West-Suffolk.aspx
https://mft.nhs.uk/the-trust/
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Table 1-5: Late cancers being identified as coming to harm in the HNCTT Study. 

Demographics 
Primary cancer 

site 
Triage 

outcome 
Risk 

stratification 
Harm from worse 

prognosis? 
Harm from escalated 

treatment? 

77M Larynx Deferred Low No No 

87M Lung Deferred Low No No 

72F Lymphoma Deferred Low No No 

81M Lymphoma Deferred Low No No 

63F Oesophageal Deferred High No No 

72F Larynx Discharged Low No No 

72M Lung Discharged Low No No 

82M Lung Discharged Low No No 

32M Nasopharynx Discharged Low No No 

38M Oropharynx Discharged Low No No 

32F Lymphoma Urgent Ix Low No No 

30F Thyroid Urgent Ix High No No 

37M Thyroid Urgent Ix High No No 

40F Thyroid Urgent Ix Low No No 

59F Lung Urgent Rv Low No No 

59M Oropharynx Urgent Rv High No No 

66M Larynx Deferred Low No Yes 

77M Nasal cavity Deferred Low No Yes 

68F Larynx Deferred Low Yes No 

74F Lung Deferred High Yes No 

56M Oropharynx Deferred Low Yes No 

76M Larynx Deferred Low Yes Yes 

86M Liver Deferred Low Yes Yes 

76M Larynx Discharged Low Yes Yes 

70F Oesophageal Discharged Low Yes Yes 

73M Oesophageal Urgent Ix High Yes Yes 

40F Larynx Urgent Rv Low Yes Yes 
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1.2 The HNCTT Study for post-treatment surveillance 

1.2.1 Full title 

Symptom-based remote assessment in post-treatment  head and neck cancer surveillance: a prospective national 

study. 

1.2.2 Contributions 

Under supervision, the author led this study from conceptualisation, through protocol development, data 

collection, assimilation, analysis, visualisation and interpretation. Further, the author led on writing, reviewing 

and editing the text contained herein, which has also been submitted for publication and, at time of writing, is 

undergoing peer-review.  

The author is grateful to the following individuals for their contributions towards the delivery of this study and 

its write-up:  

• Henry Zhang, who helped draft, review and edit the final manuscript, which benefitted from his 

insight as a senior head and neck surgical trainee. 

• Hisham Mehanna and Paul Nankivell, who reviewed and edited the manuscript, which benefitted 

from their insights as senior head and neck surgeons. 

• The numerous Consultant Leads and Trainee Site Leads (named in Appendix 5) who facilitated the 

registration of the study at their institutions and the submission of anonymised patient data to the 

Project Management Team, as per the study protocol. 

• Further thanks is given to the innumerable uncredited clinicians around the country who collected 

data as part of the National Service Evaluation that formed the core of this work.  

• Vinidh Paleri, who supervised the work from conceptualisation to production and approval of the 

final report. 
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1.2.3 Abstract[250 words] 

Objectives 

To report the incidence of locoregional recurrence in HNC patients under surveillance following treatment 

undergoing symptom-based remote assessment. 

Design and setting 

A 16-week multi-centre prospective cohort study in UK ENT departments. 

Participants 

HNC patients under surveillance following treatment undergoing symptom-based telephone assessment. 

Main outcome measures 

Incidence of locoregional recurrent HNC after minimum 6-month follow-up. 

Results 

Data for 1,078 cases were submitted by 16 centres, with follow-up data completed in 98.9% (n=1,066). 

Following telephone consultation, 83.7% of referrals had their face-to-face appointments deferred 

(n=897/1,072). New symptoms were reported by 11.6% (n=124/1072) at telephone assessment; 72.6% 

(n=90/124) of this group were called for urgent assessments, of whom 48.9% (n=44/90) came directly for 

imaging without preceding clinical review. 

The sensitivity and specificity for new symptoms as an indicator of cancer recurrence were 35.3% and 89.4%, 

respectively, with a negative predictive value of 99.7% (p=0.002). Locoregional cancer identification rates after 

a minimum of 6 months of further monitoring, when correlated with time since treatment, were: 6.0% 

(n=14/233) <1 year; 2.1% (n=16/747) between 1 and 5 years; and 4.3% (n=4/92) for those >5 years since 

treatment. 

Conclusions 

Telephone assessment, using patient-reported symptoms, to identify recurrent locoregional HNC was widely 

adopted during the initial peak of the COVID-19 pandemic in the UK. The majority of patients had no face-

to-face reviews or investigations. New symptoms were significantly associated with the identification of 

locoregional recurrent cancers with a high specificity, but a low sensitivity may limit symptom assessment being 

used as the sole surveillance method. 

  



 

 

PART 1: The HNCTT Study for post-treatment surveillance 

J. C. Hardman Page 54 of 375 PhD thesis 2022 

1.2.4 Aim 

The primary aim of this study was to understand the incidence of locoregional recurrence in HNC patients 

under post-treatment surveillance undergoing symptom-based remote assessment during the initial peak of 

COVID-19 in the UK.  
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1.2.5 Methods  

The protocol for this study was published in advance at https://entintegrate.co.uk. This study report has been 

prepared with reference to the STROBE checklist for cohort studies.  

1.2.5.1 Ethical considerations 

The Health Research Authority decision tool determined the study design to fall under the remit of service 

evaluation, and so no ethical approval was required (available at: http://hra-decisiontools.org.uk/research/). 

1.2.5.2 Study design and setting 

A national prospective service evaluation was conducted, supported by ENT UK (the British Association of 

Otorhinolaryngology - Head and Neck Surgery) and BAHNO (the British Association of Head and Neck 

Oncologists), and delivered using INTEGRATE (The UK ENT Trainee Research network). All UK ENT 

departments were invited to participate via social media and mailouts from the supporting organisations. Sites 

could open at any point during the prospective data collection period. Registration as per local governance 

guidelines was required to participate. 

1.2.5.3 Participants 

Patients were eligible for inclusion if they were under surveillance following treatment for HNC in secondary 

care, and were undergoing telephone consultation as part of routine follow-up. Patients with known 

residual/recurrent disease were excluded.  

1.2.5.4 Data collection 

Cases were identified over a 16 week period, between 23 March and 13 July 2020. Final submission of data was 

accepted after a minimum 6-month follow-up period for all patients. To be eligible for inclusion, cases had to 

have complete demographic and symptom data with no null data points. To facilitate this, a standardised 

electronic case report form was created using Excel software (Microsoft Corporation, Washington, USA) and 

made available online (Figure 1-5, https://entintegrate.co.uk).  

Two bespoke results, derived from the 2018 INTEGRATE/BAHNO National Audit of Post-Treatment HNC 

surveillance,32 were displayed by the tool for each patient, which were based on the patient characteristics and 

symptom data entered (Figure 1-6). To promote the submission of complete and valid data, these results were 

only displayed if all relevant fields were completed by the clinician. Firstly, the clinician was presented with the 

overall rate of cancer diagnosis related to the time since completion of treatment and the presence of new 

symptoms. Secondly, the tool presented the highest PPV for any relevant symptom that was reported. 

Data were held offline at each centre until the follow-up period had passed for all patients, whereupon the 

patient record was checked by the local team for a diagnosis of cancer at any time since their initial telephone 

consultation.  

https://entintegrate.co.uk/
http://hra-decisiontools.org.uk/research/
https://entintegrate.co.uk/
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The following data were collected: patient demographics; smoking and alcohol history; a symptom inventory 

comprising 17 locoregional and three general symptoms (based on the HaNC-RC-v2 and United Kingdom 

National Multidisciplinary Guidelines for Head and Neck Cancer 2016);26,37 subsequent management, including 

face-to-face reviews and investigations; clinician and patient preference for review/investigation; diagnosis of 

cancer; time since completion of treatment; and the site of the primary cancer for which they were under 

surveillance. 

Clinicians were asked to record if the patient had experienced ‘any new symptoms since your last appointment?’. Only 

if answered ‘yes’ were further symptom questions revealed through conditional formatting.  

The Project Management Team (PMT) handled only anonymised data, with all identifiable information 

removed prior to submission by the local teams. Where missing or ambiguous data were identified by the PMT, 

a query was raised with the local site to clarify each data point. Where missing data could not be resolved, that 

record was excluded from relevant analysis. 

A user guide was produced to support the clinicians in registering the project locally and to guide data collection 

(Appendix 1). Certificates were produced as evidence of participation for all Consultant leads, Trainee site 

leads and local collaborators (Appendix 2). Collaborative authorship was also offered to all Consultant leads 

and Trainee site leads for any subsequent publications, as per the protocol (available at 

https://entintegrate.co.uk/entuk2wwtt). Sites were requested not to submit data until local data governance 

requirements had been satisfied. 

1.2.5.5 Data analysis 

The primary outcome was the diagnosis of residual/recurrent/new primary locoregional cancer after a 

minimum of 6 months follow-up. Distant metastases only were not included.  

No a priori sample size calculation was performed. Categorical variables were compared using the Fisher’s exact 

test, with a two-tailed p value of 0.05 taken as significant. Analysis was performed using R statistical software 

(R Foundation, Vienna, Austria). 

Results will be presented in tables displaying the entire cohort of patients in view of reported symptoms, to 

show the association of symptoms to further cancer in the context of time since initial presentation and cancer 

subsite. 

1.2.5.6 Interim report 

After 8 weeks, interim data were requested from participating centres and a report was produced to allow rapid 

feedback of preliminary findings to the UK ENT community. This report was disseminated electronically via 

an ENTUK mailout on 3 June 2020 and was hosted online at https://entuk.org and https://entintegrate.co.uk 

(Appendix 4).  

  

https://entintegrate.co.uk/entuk2wwtt
https://entuk.org/
https://entintegrate.co.uk/


 

 

PART 1: The HNCTT Study for post-treatment surveillance 

J. C. Hardman Page 57 of 375 PhD thesis 2022 

1.2.6 Results  

1.2.6.1 Centres and submissions 

Final data were submitted by 16 UK centres who registered to take part (13 in England, 2 in Scotland, 1 in 

Wales) with 1,078 cases eligible for analysis with complete demographic and symptom data (median 60.5 cases 

per centre; range 2 to 218; interquartile range (IQR) 8 to 94). A valid outcome from the remote assessment was 

recorded in 99.4% (n=1,072/1,078) and valid 6-month follow-up was reported in 98.9% (n=1,066/1,078). 

The median age for all subjects was 65 (range 19 to 93 years; IQR 56 to 72 years) and 71.9% were male (n=775).  

1.2.6.2 New symptoms and management outcome 

Table 1-6 shows the identification of locoregional cancer for patients reporting new symptoms, further divided 

by assessment outcome. The overall incidence of newly identified cancer after 6-month minimum follow-up 

was 3.2% (n=34/1,066). 

At the time of telephone assessment, 14.5% (175/1072) patients were given an urgent appointment, with 69.1% 

(n=121/175) attending directly for a face-to-face clinic appointment and 30.9% (n=54/175) coming straight 

to an imaging investigation without prior face-to-face clinical review. For the subset of patients reporting new 

symptoms, the rate of direct to imaging investigations was significantly higher (48.9% vs 11.8%, n=44/90 vs 

10/85; p<0.001) 

Following telephone consultation, 11.6% (124/1,072) patients reported new symptoms and 83.7% of referrals 

had their face-to-face appointments deferred (n=897/1,072). There were 34 patients (3.2%) who reported new 

symptoms and also had their appointments deferred, none of whom developed locoregional recurrence in the 

subsequent surveillance period. In those being urgently assessed, the incidence of new locoregional disease was 

significantly higher in those with new symptoms (13.3% vs 1.2%, n=12/90 vs 1/85; p=0.0026). 

Overall, the sensitivity and specificity for the association between new symptoms and new locoregional cancer 

by the end of the 6-month minimum surveillance period were 35.3% and 89.4% (positive predictive value 

(PPV) 9.8%; negative predictive value (NPV) 97.7%; p=0.0002). 

1.2.6.3 Time since completion of treatment 

Locoregional cancer identification rates in the study follow-up period, related to time since completion of 

treatment, were as follows: 6.0% (n=14/233) within 1 year; 2.1% (n=16/747) between 1 and 5 years; and 4.3% 

(n=4/92) of those still under follow-up after 5 years (Table 1-7). There was a significant association between 

new symptoms and further cancer for all three cohorts. The lowest specificity was amongst patients more than 

five years out from treatment (81.8%), highlighting this group as the most at risk of not reporting new 

symptoms but then developing further cancer during the surveillance period. It should be noted that standard 

practice in the UK is to follow HNC patients for a period of 5 years, therefore patients in this cohort still under 

follow up after this time are unlikely to be representative of all patients treated for HNC. 
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1.2.6.4 Cancer subsite 

Table 1-8 shows the distribution of head and neck cancers under post-treatment follow-up by anatomical site. 

The commonest sites were oropharynx (39.7%; n=426) and larynx (28.2%; n=302), comprising 67.9% of all 

patients. The rates of reporting new symptoms at telephone assessment are also presented, alongside the  

locoregional cancer identified by the end of the 6-month minimum surveillance period. Associations between 

these two factors are explored for each primary site. 
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Figure 1-5: Screenshot of the Excel Data Tool used in the HNCTT Surveillance Study. ‘Results’ columns were only populated if all parameters were 

completed for each case. 
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Figure 1-6: Result from the Excel Data Tool in the HNCTT Surveillance Study showing an example of the bespoke output offered to clinicians following 

completion of relevant data. PPV is positive predictive value. 
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Table 1-6: New symptoms, assessment outcome and locoregional recurrence in the 

HNCTT Surveillance Study. 

  Further locoregional cancer identified 

  At time of assessment 
By end of 6-month minimum 

surveillance period 

 % of all cases Cancers Total % Cancers Total % 

New symptoms 11.6 12 124 9.7 12 122 9.8 

Urgent assessment 72.6 12 90 13.3 12 89 13.5 

Non-urgent 27.4 0 34 0.0 0 33 0.0 

No new symptoms 88.4 1 948 0.1 22 944 2.3 

Urgent assessment 9.0 1 85 1.2 2 85 2.4 

Non-urgent 91.0 0 863 0.0 20 859 2.3 

TOTAL 100.0 13 1072 1.2 34 1066 3.2 

 

 

Table 1-7: New symptoms, time since completion of treatment and locoregional 

recurrence in the HNCTT Surveillance Study.   

NPV is negative predictive value, PPV is positive predictive value, Sens is 

sensitivity, Spec is specificity. 

 Overall 

New symptoms 
reported at 
telephone 

assessment 

Further 
locoregional cancer 
identified by end of 
6-month minimum 
surveillance period 

Associatio
n between 

new 
symptoms 

and 
further 
cancer 

NPV PPV Sens Spec 

Time since 
completion 
of treatment 

n % n % n % p % % % % 

≤1 year 233 21.7 37 15.9 14 6.0 0.0467 95.4 13.9 35.7 85.8 

>1 year 
≤5 years 

747 69.7 68 9.1 16 2.1 0.0471 98.2 6.0 25.0 91.4 

>5 years 92 8.6 19 20.7 4 4.3 0.0267 98.6 15.8 75.0 81.8 

TOTAL 1072 100 124 11.6 34 3.2 0.0002 97.7 9.8 35.3 89.4 

 

Note: sub-groups with lower specificity are at greater risk of presenting with no symptoms but then developing 

further cancer. 
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Table 1-8: New symptoms, site of primary cancer and locoregional recurrence in the 

HNCTT Surveillance Study.   

NPV is negative predictive value, PPV is positive predictive value, Sens is 

sensitivity, Spec is specificity. 

 Overall 

New symptoms 
reported at 
telephone 
assessment 

Further locoregional 
cancer identified by 

end of 6-month 
minimum 

surveillance period 

Association 
between new 

symptoms and 
further cancer 

NPV PPV Sens Spec 

Site of primary 
cancer 

n % n % n % p % % % % 

Oropharynx 426 39.7 51 12.0 8 1.9 0.0008 99.2 10.0 62.5 89.2 

Larynx 302 28.2 42 13.9 16 5.3 0.0503 95.8 12.2 31.3 87.4 

Thyroid 61 5.7 6 9.8 2 3.3 0.1885 98.2 16.7 50.0 91.5 

Hypopharynx 55 5.1 6 10.9 2 3.6 1.0000 95.9 0.0 0.0 88.7 

Oral cavity 50 4.7 8 16.0 1 2.0 0.1600 100 12.5 100 85.7 

Unknown 
primary 

48 4.5 4 8.3 0 0.0 1.0000 100 0.0 - 91.7 

Other 37 3.5 3 8.1 1 2.7 1.0000 97.1 0.0 0.0 91.7 

Nasopharynx 30 2.8 1 3.3 1 3.3 1.0000 96.6 0.0 0.0 96.6 

Salivary 26 2.4 1 3.8 1 3.8 1.0000 96.0 0.0 0.0 96.0 

Nasal cavity 23 2.1 1 4.3 1 4.3 1.0000 95.5 0.0 0.0 95.5 

Skin 14 1.3 1 7.1 1 7.1 1.0000 92.3 0.0 0.0 92.3 

TOTAL 1072 100 124 11.6 34 3.2 0.0002 97.7 9.8 35.3 89.4 

Note: sub-groups with lower specificity are at greater risk of presenting with no symptoms but then developing 

further cancer. 
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PART 1 Discussion 

Remote triage for suspected HNC referrals 

The HNCTT Study for suspected HNC was the first multi-centre study to report the effectiveness of 

remote triage incorporating risk stratification in patients referred to secondary care with suspected HNC.38 It 

was also the first study of suspected HNC patients to report medium-term outcomes to identify cancers that 

may have been missed by current diagnostic practices. This prospective multi-centre study was uniquely placed 

to learn lessons from the changes in practice brought about by the initial peak of the COVID-19 pandemic in 

the UK, and offers significant insight into a real world use of a remote triage system, incorporating risk 

stratification, in suspected HNC referrals. The robust prospectively collected patient-level data allowed direct 

linkage of the referral symptoms to diagnosis of a related cancer, removing potentially distracting incidental 

cancers that may contaminate similar studies relying on retrospective database queries.39  

Despite the pressures on hospitals and clinicians during the initial peak of the COVID-19 pandemic, there was 

widespread and meaningful engagement with 41 centres contributing data and near complete 6-month 

outcomes at 99.8%. This has demonstrated stakeholder support to the use of a standardised symptom inventory 

to record the assessment of suspected HNC patients and is a testament to surgeon-led multi-centre 

collaborative research in the UK. 

A small proportion of patients who were assessed urgently and were discharged from the urgent pathway were 

diagnosed with cancers at a later time (0.4%). Although this rate was lower than for those triaged as non-urgent 

(0.9%), it has still highlighted the need for suspected cancer diagnostic services to be judged on medium-term 

outcomes to allow for delayed re-presentation, and not to use the point of discharge as the definitive endpoint 

of pathway performance. Given the natural history of HNC, it was felt that six months was an appropriate 

timescale for a patient to re-present or have had their deferred assessment expedited and receive a cancer 

diagnosis linked to their referral symptoms. It is acknowledged that the standard ‘urgent’ pathway for suspected 

HNC referrals would have had some disruption for those included in The HNCTT Study for suspected 

HNC due to the COVID-19 pandemic. 

The sensitivity and specificity of the HaNC-RC-v2 in this population were lower than recorded in the validation 

work that produced the algorithm, though the negative predictive value of 97.8% remained high.26,40,41 A 

number of factors may have influenced this difference in algorithm performance: the symptom landscape of 

patients presenting to their primary care physicians may have been impacted by the pandemic; the referral 

practices of primary care physicians may have been affected by fewer patients undergoing face-to-face 

assessment in primary care;4 the population differed slightly as this service evaluation included only those 

referred from primary care on the suspected HNC referral pathway, not routine HN patients who also 

contributed to the HaNC-RC-v2; the primary outcome for the present study was cancer at six months 

minimum, thereby also taking into account late diagnoses; the overall incidence of cancer in this study was 

lower; patients contributing to HaNC-RC-v2 were also examined which may have influenced how symptoms 

were recorded by clinicians;42,43 and this multi-centre national study involved a greater number of clinicians 

https://www.zotero.org/google-docs/?UGecvh
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over a wider geographical area than used to generate the HaNC-RC-v2. Further analysis of the data collected 

in this study will help inform future risk stratification algorithms for suspected HNC referrals undergoing 

remote triage. 

The overall cancer incidence of 5.6% identified in The HNCTT Study for suspected HNC is consistent 

with rates reported in the literature and by national datasets, which vary between 3.6% and 11.8%, and also 

corresponds with a national trend towards lower incidence rates in this population over time.26,39,44–46 As the 

number of suspected cancer referrals to secondary care increases, risk stratification may become even more 

important for appropriate use of hospital resource allocation and identification of cancers which represent a 

diminishing proportion of the referrals coming in. However, burdening primary care physicians with collecting 

and recording symptom data for risk stratification is unlikely to be appropriate. Firstly, the referral to secondary 

care, in part, helps to allay patient anxieties as they feel they are getting specialist input. Secondly, accurate and 

consistent recording of symptom data may rely on clinical experience from a specialist. Indeed, encouraging 

more referrals from primary care is desirable in order to identify cancers at an earlier stage in the hope of 

improving prognosis and/or reducing treatment intensity.47 Appropriate risk stratification could be part of the 

strategy to handle higher volumes of referrals to deliver on these goals in the future and is a central facet to 

The EVEREST-HN Programme. 

The majority of patients who were felt to have come to harm were observed in the deferred group (n=8/11) 

who did not undergo any urgent assessment and who were not discharged back to primary care. Clinicians may 

choose to monitor a patients’ symptoms, to give opportunity to resolve with conservative management or a 

‘trial of time’, but this should not be at the expense of appropriate examination and/or investigations in higher 

risk patients. It should be noted that the practice of deferring appointments was likely exacerbated by the 

pandemic, reflecting prevailing public health advice at that time to reduce hospital visits. Certain symptoms and 

practices were identified by this service evaluation as being at particular risk of late diagnosis and HN clinicians 

should be particularly mindful of thoracic pathology manifesting with HN symptoms (Table 1-1 and Table 

1-3). A history of Intermittent hoarseness may be indicative of a weak vocal cord from a palsied recurrent 

laryngeal nerve, brought on by a lung lesion or mediastinal mass, and so should prompt direct visualisation or 

appropriate cross-sectional imaging. Reports of dysphagia in the presence of normal upper aerodigestive tract 

examination should prompt urgent oesophageal endoscopy to rule out more distal lesions.48 The HNCTT 

Study for suspected HNC confirmed the finding of a third of cancers on the suspected HNC referral pathway 

being non-HN cancers, corroborating previous reports.45  

Limitations to The HNCTT Study for suspected HNC 

The following limitations are acknowledged: the use of only local data may have missed patients who 

subsequently presented to other units; it is not possible to assert that consecutive patients were included from 

all centres or submitted by each clinician; local practices may have included pre-screening of suspected HNC 

appointments to ensure they were suitable for remote triage; no data were received by the study management 

team on patients in whom the remote triage and risk stratification process was incomplete; and, the rate of oral 

cancer was lower than anticipated, reflecting low engagement from oral surgery and maxillofacial specialties.  
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Future study of remote triage in suspected HNC referrals 

The EVEREST-HN Programme is ideally placed to continue to investigate remote triage for suspected HNC 

referrals using surgeon-led multi-centre collaborative research. Remote triage, involving live and 

contemporaneous dialogue with the patient, such as telephone or video call, allows symptom data to be 

obtained but still requires both the patient and clinician to be available at the same time and, most commonly, 

during normal working hours. Shifting to electronic data capture, with symptoms reported directly by the 

patient outside of a synchronous consultation, also allows for processing of the referral at any time of day, and 

allows for up-front processing of the information, including risk stratification, before the referral is reviewed 

by a clinician.  

The most notable limitation anticipated from The EVEREST-HN Programme is the applicability of the risk 

stratification algorithm itself. Owing to the relatively low incidence of cancer in the suspected HNC referral 

population (around 5%), an accurate algorithm must necessarily see many thousands of patients to be useful. 

In order to generate a useable algorithm within the available time and resources of a PGfAR grant, this 

algorithm will be based on around 5,000 patients. Additionally, when considering the full gamut of cancers that 

may present following a suspected HNC referral (Table 1-3), a single algorithm will be biased towards the 

cancers with the highest incidence, namely oropharyngeal and laryngeal.  

The full benefit of the programme will likely be realised following its completion when symptom data from 

52,000 suspected HNC referrals and their cancer statuses will be available. At this point, it is anticipated that 

multiple algorithms may be developed to consider risks for rarer symptom clusters and rarer cancers. 

Additionally, regional variations in practice and cancer incidence may be explored.  

It is hoped that, even with an algorithm that will have a known ‘miss rate’ (in that its sensitivity will fall short 

of 100%) the complex intervention and change in triage behaviours that define The EVEREST-HN 

Programme, will be shown to be overall worthwhile. Firstly, in patient experience; secondly, in clinician 

experience; and thirdly, to the efficiency of the healthcare service as a whole.  

Conclusions for remote triage for suspected HNC referrals 

Remote triage, augmented by risk stratification, was widely adopted in the care of suspected HNC referrals in 

response to the initial peak of the COVID-19 pandemic. Appropriately implemented, The HNCTT Study 

for suspected HNC has shown it may facilitate more targeted investigations for high-risk patients and help 

avoid unnecessary hospital attendance for the lowest risk patients. Deferring appointments, without appropriate 

escalation to urgent assessment or discharge with safety netting, may be associated with particular risk of harm. 

Further study is needed and will be explored through the comprehensive ground-up research programme 

delivered by the author and the supervising team over the next six years (The EVEREST-HN Programme).  
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Remote triage in post-treatment HNC surveillance 

The HNCTT Study for post-treatment surveillance was a prospective multi-centre cohort study that was 

uniquely placed to investigate a major shift in practice in HNC surveillance, catalysed by the COVID-19 

pandemic in the UK. The findings corroborate those of previous retrospective studies, showing symptoms to 

be an effective method for identifying residual, recurrent or new primary disease in this group of patients, but 

which may have been confounded by face-to-face clinical examination.32,49,50  

Nearly three-quarters of the 11.6% of patients who reported new symptoms at telephone assessment were 

offered an urgent face-to-face appointment or imaging investigation. Additionally, the rate of locoregional 

recurrence was significantly higher in those who reported new symptoms (9.8%) compared to those who were 

symptom free at time of telephone assessment (2.3%; p=0.0002, Table 1-6). This association suggests that 

using patient-reported symptoms as a predictor of disease may be an appropriate initial assessment tool in 

similar contexts. Current practice relies heavily on scheduled outpatient reviews but it is possible that focusing 

resources on patients who report new symptoms could lead to earlier identification of locoregional recurrent 

disease, as well as save resources on potentially superfluous outpatient appointments.  

However, caution must be exercised, as the relatively low sensitivity of 35.3% indicates a reasonable number 

of patients were found to have further locoregional disease who may not present with specific symptoms. The 

high specificity (89.4%) reflects the low incidence of cancer in those patients who did not report new symptoms. 

These findings were consistent even when stratifying for time since completion of treatment and by cancer 

subsite, showing agreement across a wide spectrum of patients. A small number of patients (22) were identified 

to have further cancer during the surveillance period, and this is reflected in the groups with lower specificity. 

No particular group was identified to be at a markedly higher risk of developing further cancer having reported 

no new symptoms, as shown by the relatively high specificities (time since treatment: 81.8% to 91.4%, cancer 

subsite: 85.7% to 96.6%). These findings may offer further impetus for adoption of a patient-initiated, 

symptom-based follow-up model, as previously proposed,32 but in conjunction with additional elements given 

the low sensitivity.  

Symptom-based remote assessment was not shown to be equally effective in all subgroups investigated in The 

HNCTT Study for post-treatment surveillance. New symptoms in patients over five years since initial 

treatment did not correlate well with the development of new cancers (specificity 81.8%). It was also observed 

that the rate of further cancers in this group was higher than for patients one to five years post treatment. As 

such, this cohort is unlikely to be representative of all HNC patients and caution should be observed for remote 

review, especially for HNC subtypes like laryngeal cancer, which have previously been shown to recur later 

than oropharyngeal and hypopharyngeal subtypes.51 

It should be noted that many aspects of the standard-of-care pathway for post-treatment HNC patients were 

disrupted by the Covid-19 pandemic. Most notably, the shift to remote consultations precluded any chance of 

physical examination at the time of assessment. As such, symptoms could not be linked to clinical signs, and 

incidental examination findings in otherwise asymptomatic patients would never be investigated. Clinicians 

should be mindful when conducting remote assessments that early post-treatment symptoms can mimic those 

of residual or recurrent disease, and as such, have a low threshold for investigating patients further.52  
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During this initial period of the COVID-19 pandemic, instrumentation of the upper aerodigestive tract was 

discouraged over fears of contamination and aerosol generation.14 This shift in practice was at odds to the 

current practice of HNC surveillance in the UK, where routine scheduled clinical review including flexible 

nasendoscopy is gold standard.37 The PET-NECK trial showed a scheduled FDG-PET-CT at three months 

resulted in lower morbidity and costs than routine neck dissections following chemoradiotherapy for head and 

neck squamous cell carcinoma.53 Other studies have suggested a role for FDG-PET-CT for detection of further 

disease at the primary site.52,54,55 It is possible that wider adoption of scheduled post-treatment  imaging, used 

alongside a patient-reported symptom-based model, may facilitate earlier detection of recurrence and be more 

responsive to patients’ needs. The PET-NECK-2 trial may go some way towards answering this question, 

though results are still some way off.56  

Limitations to The HNCTT Study for post-treatment surveillance 

The following limitations are acknowledged: the use of only local data may have missed patients who 

subsequently presented to other units; it is not possible to assert that consecutive patients were included from 

all centres or submitted by each clinician; local practices may have included pre-screening of suspected HNC 

appointments to ensure they were suitable for telephone assessment; and the rate of oral cancer was lower than 

anticipated, reflecting low engagement from oral surgery and maxillofacial specialties.   

Finally, asking about ‘any new symptoms since your last appointment’ may have been interpreted differently by 

individual clinicians. For example, the recurrence of a symptom from the primary disease presentation, or a 

worsening of an already prevalent symptom, may not have been interpreted as truly ‘new’, influencing the 

recording. 

Conclusions for remote triage in post-treatment HNC surveillance 

Telephone assessment, using patient-reported symptoms, to identify new locoregional disease in post-treatment 

HNC patients was widely adopted during the initial peak of the COVID-19 pandemic in the UK. The majority 

of patients had no face-to-face reviews or investigations as a result. 

In The HNCTT Study for post-treatment surveillance, new symptoms were significantly associated with 

the identification of locoregional recurrent cancers with a high specificity, but a low sensitivity may limit 

symptoms alone being used as the sole surveillance method. 

However, patient-reported symptoms, in combination with other surveillance strategies, may be acceptable to 

patients and facilitate a more appropriate use of healthcare resources. 
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PART 2 NATIONAL CONSENSUS FOR HNSCCUP CARE 

Precis of studies contributing to PART 2 

• The MOSES Study prospectively recruited head and neck squamous cell carcinoma of unknown 

primary (HNSCCUP) patients undergoing tongue base mucosectomy (TBM) and subjected their 

diagnostic oropharyngeal specimens to step serial section (SSS) histopathological processing.  

• The HNSCCUP National Audit 2021 assessed the management and outcomes in HNSCCUP 

patients undergoing diagnostic PET-CT over a 5-year period in the UK.  

• The HNSCCUP Consensus Exercise used a National Consensus Day and Delphi methodology to 

generate consensus recommendations for the management of HNSCCUP in the UK. 

Introduction to PART 2 

This introduction sets out the background to the initial presentation and management of HNSCCUP to setup 

the rationale for the projects contained within PART 2.  

Background to the presentation and initial management of Head and Neck SCC 

of Unknown Primary (HNSCCUP) 

The management of de novo neck masses is part of routine clinical practice for the head and neck cancer 

clinician. The differential diagnosis is broad and varies from transient benign lesions to manifestations of 

advanced and aggressive malignancies. A principal role of the managing clinician is to arrive at a diagnosis. The 

work-up should seek to obtain the most clinically relevant information possible, as quickly as reasonably 

practicable, whilst minimising any unnecessary delay, exposure to harmful radiation or morbidity from 

diagnostic biopsies and procedures.  

‘Unknown primary’ head and neck cancer is far from a single entity. Indeed, the purpose of the diagnostic 

work-up is to remove this label from as many patients as possible, in order to offer the highest-quality patient-

centred care, tailored to the individual patients’ disease. Regardless, at the end of this diagnostic process, a 

subset of patients will persist with regional or distant metastatic disease without an identifiable primary tumour 

site. Indeed, those whose primary site is identified along the way will be treated according to their specific 

tumour management algorithms. 

Squamous cell carcinoma (SCC) is the most common histopathological subtype in the unknown primary head 

and neck cancer. Whilst other cell types may be encountered in small numbers in clinical practice, a different 

array of putative sites may be considered. As a result, diagnostic imaging, diagnostic surgery and therapeutic 

options will differ.  
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Classification and Epidemiology of HNSCCUP 

A definitive rate for the occurrence of unknown primary cancer in the head and neck is difficult to establish 

from the published literature for a number of reasons. Firstly, as technologies like PET-CT and tongue base 

mucosectomy emerge, the detection rate of previously evasive primaries is increasing.57,58 Secondly, the disease 

profile for head and neck SCC has changed over the past decades, with an increased prevalence of high-risk 

human papillomavirus (HPV) associated disease which is heavily associated with head and neck SCC of 

unknown primary (HNSCCUP).59 Thirdly, as mentioned previously, the classification of what constitutes an 

unknown primary changes as the patient progress through their diagnostic pathway. Consequently, the medical 

literature uses the term ‘unknown primary’ to apply to a spectrum of clinical entities, applied at any point from 

presentation with a neck lump to starting treatment for a metastatic deposit without a confirmed primary site 

of origin.  

Proposed classifications 

Patients who present with a neck lump may be classed as having clinically suspected metastatic cancer from 

an unknown primary but should only acquire that label following a comprehensive clinical assessment, 

including FNE, and only if the neck lump is presumed to be metastatic from an epithelial site in the upper 

aerodigestive tract (UADT). Once cyto-pathological sampling has been performed, either from fine needle 

aspiration, core biopsy or open biopsy, and this has confirmed SCC, then the patient may be said to have a 

clinically suspected HNSCCUP. Cross-sectional and/or functional imaging is commonly the next step in 

the diagnostic pathway (see below) and if this returns negative for a primary site, the patient may be classed as 

being a clinico-radiological HNSCCUP. In most instances, after imaging, diagnostic surgeries are performed 

and if the primary site remains elusive, the patient may be said to be a histopathological HNSCCUP. Finally, 

following exhaustion of the diagnostic pathway, as determined by the managing team, the patient may be 

referred to as a treated HNSCCUP, even if management is only palliative.  

Epidemiology 

Perhaps the most consistent cohort of ‘unknown primaries’ to comment on is those treated as HNSCCUPs, as 

for tracking outcomes, these patients will have consistently started their post-treatment surveillance period with 

this label. Incidence rates quoted in the literature vary and are not always well referenced but historically appear 

to be around 2%.60 The HNCTT Study for suspected HNC (found in PART 1 of this thesis) looked at 

4,568 suspected HNC referrals from primary to secondary care in the UK and identified a slightly higher rate 

of 3.5% (n=9/254) of the identified cancers who were treated HNSCCUPs.2 However, these statistics are not 

overly helpful to clinicians on the frontline managing suspected HNC patients as these values represent patients 

at the end of their diagnostic journey, not the start of it. It would perhaps be more useful to consider patients 

at each stage of the diagnostic pathway; to understand the pick-up rates from clinical examination, diagnostic 

imaging and diagnostic surgery. However, robust data in these areas are not yet forthcoming, largely owing to 

the difficulty of studying the pathway of a condition that is relatively rare and where the working diagnosis is 

frequently changing. 
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Histopathology 

Again, the concept of what is considered an ‘unknown primary’ must be confronted. Before clinical assessment 

and cytopathological sampling has been completed, the full gamut of benign and malignant, primary and 

secondary lesions, must be under consideration for the patient presenting with a neck lump. A not insignificant 

number of patients in this group will be found to have reactive lymphadenopathy, negating the need for any 

further diagnostic investigations. Some will resolve to be primary malignant disease, such as lymphomas, and 

so will continue down their respective management pathways. However, some will be shown to be metastatic 

deposits and, in these instances, the specific cellular subtype (and other markers) will give clues as to the origin 

of the primary disease.  

The most common metastatic cell type in the head and neck region is SCC.61 Identification of different 

biomarkers, in addition to the cell type, can help to point to specific primary sites: the presence of Epstein-Barr 

virus-encoded RNAs (EBERs) on in situ hybridisation points toward a nasopharyngeal origin;62,63 and, the 

overexpression of the tumour suppressor gene p16 may be seen with HPV cancers, strongly associated with 

oropharyngeal primaries in the modern era.59 However, p16 overexpression is also seen in cutaneous 

malignancies.64,65 In such cases, the pattern of cervical nodal involvement may be key to directing further work-

up. Cutaneous lesions may not necessarily involve the deep cervical chain (levels II-IV) and may be more likely 

to involve supraclavicular, parotid or perifacial nodes, even in isolation.66 Confirmation of HPV infection may 

also help point towards a mucosal origin either through in situ hybridisation for HPV DNA or reverse 

transcriptase polymerase chain reaction (RT-PCR) for mRNA showing transcriptionally active HPV infection.67 

Where nodal involvement is isolated to the supraclavicular nodes (level V) and SCC is confirmed, epithelial 

sites outside of the head and neck must be given due consideration, with the lung and oesophagus being 

amongst the most common primary locations.68,69  

Cell types other than SCC may also present a diagnostic uncertainty. Adenocarcinoma may originate from 

minor salivary glands of the head and neck or from many other sites in the body, including the oesophagus, 

stomach, intestines, pancreas, lung, breast, cervix, ovary and prostate.70,71 Ancillary testing with immunostaining 

may identify proteins specific to a primary site, narrowing the search considerably.72 Melanoma is also known 

to present with metastatic disease without obvious primary site and may have mucosal origins in the nasal cavity 

or sinuses in addition to the more commonly seen cutaneous source.73  

Non-surgical diagnostic work-up to become a clinico-radiological HNSCCUP  

Clinic-based assessment  

History  

Symptoms related to the full spectrum of head and neck primary sites must be explored at the initial 

presentation, alongside further system reviews if non-head and neck sites are suspected. Particular attention 

should be paid to a history of previous cancer and these sites should be assumed to be responsible for any 

newly presenting neck masses until recurrent disease is ruled out. Otalgia deserves a special mention as the 

clinician should be cognisant it may represent irritation of the glossopharyngeal nerve supplying the pharynx 

referring pain to the tympanic cavity (tympanic plexus via Jacobson’s nerve). Additionally, supraclavicular pain, 
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not attributable to nodal disease, may relate to diaphragmatic irritation (of the phrenic nerve) referring to 

cutaneous branches of the cervical plexus (via the supraclavicular nerves). Unusually, cough may relate to ear 

canal pathology (via Arnold’s nerve, a branch of the vagus). Reports of central lower neck or throat pain or 

difficulty swallowing may relate to oesophageal pathology. In most other sites, disease would commonly 

manifest with local symptoms.  

It is also worth mentioning that synchronous primaries are common in HNC patients.74 As such, investigations 

should be continued for further primary sites if the nodal pattern or sidedness of the metastatic disease is not 

as expected.  

Direct clinical examination  

Cytopathological confirmation that the neck lump is a metastatic deposit is not normally available at the time 

of initial presentation. Regardless, a comprehensive clinical evaluation of potentially putative primary sites 

should be part of the standard work-up. The principal level of nodal involvement may direct the examination 

to the most probable primary sites: e.g., for submental or submandibular nodes the oral mucosa should be 

scrutinised; for parotid or superficial nodes sun exposed skin should be surveyed; and for supraclavicular nodes 

the scalp and nasopharynx should be closely examined. The clinician should remove dentures and should use 

spatulas to allow for comprehensive visual assessment of the oral cavity. Additionally, an otoscope should be 

used to examine the external auditory canal and tympanic membrane when a cutaneous primary is considered.  

Endoscopy with or without Virtual ChromoEndoscopy (VCE)  

Comprehensive visual assessment of the mucosa of the upper aerodigestive tract should include flexible 

nasendoscopic (FNE) assessment of the nasal cavities, pharynx and larynx in the office setting before being 

labelled a clinically-suspected unknown primary. If a primary site is not immediately obvious on FNE then the 

patient may be asked to perform specific manoeuvres to expose more troublesome subsites: the head may be 

turned to the side to open the contralateral piriform fossa; the jaw may be protruded to open the laryngeal inlet 

and view the laryngeal surface of the epiglottis; and the tongue may be protruded to expose the valleculae.  

Modern endoscopic equipment may incorporate non-white light technologies, broadly termed ‘virtual 

chromoendoscopy’ (VCE), to improve the contrast between the mucosal surface and its related vasculature, 

without the use of topical or intravenous dyes.75 The increased vascularity seen in malignant tissues may allow 

primary site identification under VCE, that would not be apparent under white light alone, in as many as 35% 

of cases.76  

Cyto-pathological confirmation  

Cytology and core biopsy  

The gold standard for achieving a cyto-pathological biopsy is ultrasound-guided needle sampling.77 

Characterisation of the lesion with ultrasound allows benign appearing lesions to be appropriately left 

undisturbed compared to free-hand sampling. For those appearing malignant, fine needle aspiration cytology 

(FNAC) can be used to obtain cells, or groups of cells, which may be analysed to determine the site of origin 

of the lesion where a metastatic deposit is suspected. In the majority of cases cytology is sufficient for 
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diagnosis.78 However, in some cases, core biopsy may be necessary offering two main advantages: firstly, it 

allows the specimen to undergo histological evaluation, meaning the cells can be appreciated in the context of 

the tissue, not just in isolation; and secondly, in many centres, phenotyping for HPV and EBV are more easily 

performed on the blocks of tissue obtained from a core than on the individual cells available through FNAC, 

which may require techniques like ‘cell blocking’ to allow immunohistochemistry to be performed.  

Diagnostic imaging  

Ideally, to minimise the potential for confounding from post-procedure inflammatory changes, all diagnostic 

imaging should be completed before any diagnostic biopsies are performed.79 Additionally, with up to 10% of 

clinico-radiologically unknown primary cases being found to have synchronous primary disease following 

diagnostic biopsies, radiologists should consider identifying multiple possible primary targets when reviewing 

any imaging to ensure no potentially viable lesions are overlooked.80–82  

CT and MRI  

Contrast-enhanced CT and/or MRI of the neck are the modalities of choice for assessing primary sites in the 

head and neck. When no primary site is clinically evident, these investigations may still be arranged in an attempt 

to detect submucosal disease. Research into the use of investigations of unknown primary disease is challenging: 

prospective studies are not common owing to the relative rarity of the disease; and retrospective studies struggle 

with patient identification and classification of ‘unknown primary’ disease early in the pathway, as covered 

earlier. As such, estimation of the number of suspected HNSCCUP who have a primary site correctly identified 

with imaging investigations is not straight-forward and this is particularly applicable to CT and MRI which may 

be arranged early in the diagnostic pathway where true numbers are very much unknown. This selection bias 

may lead to published rates of primary lesion identification being lower than experienced in routine clinical 

practice but this is already fairly high as around 79%, suggesting CT and MRI are effective in the majority of 

cases of clinically suspected HNSCCUP disease.83  

PET-CT  

18F-Fluorodeoxyglucose-PET-CT has been shown to be effective in the evaluation of HNSCCUP, with 

primary tumours detected in around a third of patients.84–86 PET-CT is commonly performed as a second line 

investigation, after conventional contrast-enhanced CT and/or MRI have failed to identify a probable primary 

site. However, arranging first-line concurrent MRI and PET-CT for all patients with suspected HNSCCUP 

may optimise the chances of identifying elusive primary lesions in a timely manner through combination of 

three modalities, thereby avoiding progression to speculative diagnostic surgeries and reducing the time to 

starting definitive treatment.  

Surgical diagnostic work-up to become a clinico-radiological HNSCCUP 

In a minority of patients, the primary site remains clinically and radiologically occult despite comprehensive 

clinical and radiological work-up.87 In these patients, speculative diagnostic surgery of putative primary sites is 

commonly advocated in a final attempt to identify a culpable cancer before definitive treatment is undertaken.88 
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The rationale for oropharyngeal diagnostic surgery  

Over recent years, there has been an increasing recognition of the role of HPV infection in HNCs61,89 and this 

association has also been observed in unknown primary disease.90 In parallel, tongue base mucosectomy (TBM) 

has been increasingly adopted in clinico-radiologically occult primary disease, where the oropharyngeal 

lymphoepithelial tissue is likely to be the origin of the majority of HPV-related cases.91,92 However, a number 

of fundamental issues remain with the rationale for performing this speculative diagnostic surgery. Firstly and 

most fundamentally, identification of a primary site has not been definitively linked to improved oncological 

outcomes. Secondly, the biological and clinical behaviour of these tumours has not been shown to be similar 

to their clinically or radiologically evident oropharyngeal tumours. And thirdly, the occurrence of multifocal 

disease means that incomplete oropharyngeal sampling may be falsely reassuring even after a single primary has 

been identified.74,93 Regardless, in spite of extensive diagnostic work-up including speculative diagnostic surgery, 

a number of patients will go on to start treatment as HNSCCUP.87 Accepting that current practice may include 

palatine tonsillectomy and TBM, it may then be asked if there is any more that could be done with the resultant 

specimens to improve identification rates? 

PART 2.1: Understanding the histopathological processing of tissues after 

surgical removal for HNSCCUP 

Once diagnostic tissue samples have been obtained from putative primary sites, they undergo histopathological 

processing including fixation into tissue blocks, commonly measuring around three millimetres in depth. 

Conventional histology (CH) techniques obtain a representative section from each block which is subjected to 

microscopic analysis by a qualified pathologist. Theoretically, small clinico-radiologically occult primary cancers 

could reside within this tissue block and be overlooked using these standard techniques. A histopathological 

processing technique called step serial sectioning (SSS) has been used to examine tissue specimens with greater 

fidelity by sampling the entire tissue block at regular intervals, reducing the chance of missing small tumours 

that may otherwise be overlooked. The use of this technique has previously been reported in head and neck 

cancer94–97 but it has not been applied to diagnostic specimens in this interesting subset of challenging patients 

with unknown primary disease. In PART 2, The MOSES Study will use SSS to help answer this question.  

PART 2.2: Understanding the diagnostic pathway and impact of treatment on 

survival in HNSCCUP 

Understanding the diagnostic pathway in HNSCCUP 

An ideal pathway to investigate a patient with suspected HNSCCUP starts with clinical examination, including 

flexible nasendoscopy, in search of a primary site. Confirmation of regionally metastatic disease with FNAC 

and/or core biopsy should follow urgently and ideally be conducted with ultrasound guidance. Urgent cross-

sectional imaging (CT and/or MRI) should be obtained for staging and to search for the clinically occult primary 

site, with the addition of 18F-FDG-PET-CT.98 However, anecdotally, this patient group experiences significant 

variation across the UK, and globally, in their diagnostic evaluations before being pronounced an HNSCCUP 

and starting definitive treatment. In the absence of a standardised diagnostic pathway, patients with HNSCCUP 
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experience protracted investigation and are unlikely to meet the NHS’ 28-Day faster diagnosis standard (FDS) 

or the first definitive treatment (FDT) for new cancer diagnoses.99–101 

Numerous clinical practice guidelines exist for the management of HNSCCUP, largely based on evidence from 

single-institution retrospective studies.102,103 However, with the advent of high-yield diagnostic techniques such 

as modern cross-sectional imaging, PET-CT, and tongue base mucosectomy (TBM), historical management 

strategies and clinical outcomes are becoming increasingly outdated. Furthermore, the increase in HPV related 

HNC has changed the disease profile of HNSCCUP, influencing the pattern of distribution of putative primary 

sites, diagnostic surgeries, and prognosis.104,105 Understanding current HNSCCUP diagnostic pathways is an 

important step toward improving the experience and outcomes for these patients, whilst improving diagnostic 

efficiency.  

Understanding the impact of treatment on survival in HNSCCUP 

For the multitude of reasons already discussed, the published 5-year overall survival rates range widely in the 

literature from 49-73% across case series.87,106–108 One variable that may have significant impact on outcomes 

is the relative combinations of surgery and radiotherapy. The 2016 UK MDT HNC guidelines recommended 

patients with N1 disease without extranodal extension (ENE) should be treated with single modality surgery.109 

The 2020 ASCO guidelines go further, advocating the possibility of surgical management alone for small-

volume unilateral neck disease, irrespective of ENE, and for small-volume bilateral neck disease with no clinical 

ENE.103 However, surgical treatment alone risks leaving putative primary sites unaddressed as, even if bilateral 

tonsillectomy and tongue base mucosectomy has been performed to remove the oropharyngeal 

lymphoepithelial tissue, this cannot hope to cover every potential epithelial site of origin for a HNSCCUP. 

Without the administration of radiation therapy or systemic anticancer therapy, neck dissection alone may risk 

primary emergence or development of clinically occult micrometastases outside of the resected nodal neck 

levels. Understanding and critiquing the contemporary management of patients treated for regionally metastatic 

head and neck SCC without an identified primary site is key to improving the experience and outcomes for 

these patients.  

In PART 2, The HNSCCUP National Audit 2021 will investigate the diagnostic pathway and oncological 

management of HNSCCUP in the UK. 

PART 2.3: Developing guidelines to influence patient care 

National guidelines are an effective tool to attempt to standardise care and improve patient outcomes. Various 

methods have been employed to generate national guideline recommendations.110–112 The management of 

HNSCCUP has been the subject of a number of these methods which have been used to produce the most 

widely referenced recommendations.88,98,102,103,109,113 However, the successful adoption of new guidance into 

standard practice is not just dependent on assimilation of the best available evidence, but also relies on buy-in 

from the clinicians delivering day-to-day patient care. Guidelines must be considerate of existing resource 

constraints, as well as being aspirational in their scope. Current strategies to generate guidelines may involve 

meetings behind ‘closed doors’ and/or rely on a handful of ‘experts’ not familiar with the full gamut of practice 

preferences and limitations across the healthcare system.98,109,111,112  



 

 

PART 2: Introduction 

J. C. Hardman Page 75 of 375 PhD thesis 2022 

The Delphi process is often used in scenarios where refining a group opinion is desired and has previously been 

successfully implemented in head and neck oncology.114–116 It relies on anonymised responses, to reduce bias 

from dominant individuals, and iterative feedback, to provide group pressure towards conformity.117 A Delphi 

exercise may be used to allow a wider range of stakeholders to review a set of draft recommendations before 

adoption, even if the recommendations have been generated using robust procedures and based on the best 

available evidence with little equipoise. This may have two benefits: firstly, it allows for a greater number of 

individuals to input into the process than may be able to attend a time-constrained event such as a consensus 

day, and secondly, it may help to consolidate more universal buy-in to the resultant output as more stakeholders 

have been included in production.  

Multidisciplinary team (MDT) meetings in healthcare are already set up to consider relevant evidence and 

deliver consensus opinions. They are mindful of patient wishes and requirements, and of their own local 

practice capabilities.118 As such, they are well placed to consider the impact of clinical recommendations on the 

healthcare they can deliver. Whilst individual MDTs may have particular biases towards more dominant 

specialties therein, an exercise that seeks to include all MDTs in a given field would be able to mitigate much 

of this local variation to maximise the suitability of any consensus guidelines agreed upon. 

Additionally, funding is not always available to support the development of clinical practice guidelines. This 

may be a particular issue for rarer conditions (such as HNSCCUP) that may struggle to attract similar funding 

compared to more common diseases that can attract more attention. Consequently, methodologies that can 

utilise voluntary effort and can delegate the workload to multiple stakeholders, may be desirable.  

And so to PART 2… 

PART 2 includes three linked projects to further our understanding of HNSCCUP management. Evidence 

from The MOSES Study and The HNSCCUP National Audit 2021 was presented at a National Consensus 

Day as part of The HNSCCUP Consensus Exercise, ultimately leading to production of the Final 

HNSCCUP MDT Consensus Guidelines. Appreciating the full impact of this body of work will be possible 

in years to come but the conduct of these multi-centre surgeon-led collaborative projects has already engaged 

a multitude of clinicians from a variety of backgrounds across the country.  
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2.1 The MOSES Study 

2.1.1 Full title 

Evaluation of the role of tongue base MucOsectomy and Step sErial Sectioning in the management of the 

unknown primary squamous cell cancer in the head and neck. 

2.1.2 Contributions 

The initial funding for this study had been secured prior to the author starting the Clinical Research Fellow 

post around which this Doctoral thesis is centred (Appendix 9). However, the study protocol was developed 

by the author alongside the primary and backup supervisors. As a result of this development, a further grant 

application was submitted (and successfully awarded) in order to recognise the increased scope of the study 

(Appendix 10).  

At the appointment of the author into post, there was no established HN surgical research infrastructure at 

The Royal Marsden NHS Foundation Trust. As such, all sponsor and site trial management responsibilities 

were initially undertaken by the author, including multi-centre study setup, recruitment, data collection and 

assimilation. Over time, the department has grown and these responsibilities have been taken over by 

appropriate research and development staff. However, the experience gave the author invaluable insight into 

the requirements of establishing and running multi-centre surgical trials.  

The author has further led on writing, reviewing and editing the text contained herein, which at time of writing, 

is being prepared submission for peer-review and publication. 

The author is grateful to the following individuals for their contributions towards the delivery of this study and 

its write-up:  

• The HN surgery research and development department at The Royal Marsden, with particular 

mention to Amy O’Reilly.  

• The various Principal Investigators outlined in Appendix 11 who have been integral in establishing 

the MOSES study at their centres and recruiting patients.  

• Vinidh Paleri and Kevin Harrington, who supervised the work from conceptualisation (VP), through 

to protocol development, and then to production and approval of the final report. 
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2.1.3 Abstract [265 words] 

Objectives 

In patients presenting with suspected head and neck squamous cell carcinoma of unknown primary 

(HNSCCUP), tonsillectomy and tongue base mucosectomy (TBM) are used to help identify clinico-

radiologically occult primary disease.  

This study aimed to establish the effectiveness of a step serial section (SSS) histopathological technique over 

conventional histology (CH) when analysing these diagnostic tissue specimens. 

Materials and Methods 

Adults with clinico-radiologically occult HNSCCUP undergoing TBM were recruited to the multi-centre 

MOSES study (ClinicalTrials.gov: NCT04151134). Tissues underwent CH at participating centres and then SSS 

at a central laboratory. 

Results 

Tissue from 58 eligible patients was analysed (median age 58, range 47-82; 17.2% female), with 20,480 sections 

cut in the laboratory and 4,096 sections examined by a pathologist (median 64 per patient, range 28-135). The 

most common diagnostic scenarios and their outcomes were: TBM following historic tonsillectomy (incidence 

36.2%; primary found in 57.1%, 95% CI 36.5-75.5); TBM after negative bilateral tonsillectomy (incidence 

25.9%; primary found in 42.9%, 95% CI 21.4-67.4); and TBM with bilateral tonsillectomy (incidence 24.1%; 

primary found in 46.7%, 95% CI 24.8-69.9). 

CH techniques at central review identified two undiagnosed primary tumours and revised the diagnosis of two 

cases, down staging the patients’ disease. SSS identified a single additional tumour: an ipsilateral synchronous 

tongue base tumour where a contralateral tumour had been identified on CH. Multifocal disease was seen in 

8.6%; all were HPV-related and in the tongue base.   

Conclusions 

In a prospectively identified multi-centre cohort of patients undergoing TBM for HNSCCUP, SSS added a 

considerable histopathological workload with minimal additional diagnostic benefit. A second opinion using 

conventional histological techniques may be more beneficial.  
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2.1.4 Aim 

This study aimed to establish the effectiveness of conventional techniques and step serial sectioning 

histopathological processing in analysing diagnostic oropharyngeal tissue samples in a prospectively identified 

multi-centre cohort undergoing tongue base mucosectomy for head and neck squamous cell carcinoma of 

unknown primary. 
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2.1.5 Methods 

2.1.5.1 Ethical considerations and regulatory approvals 

The study protocol was reviewed and approved by the study sponsor (The Royal Marsden NHS Foundation 

Trust), London - Riverside Research Ethics Committee (19/LO/1101) and the Health Research Authority 

(IRAS256047). The Study was registered at clinicaltrials.gov (NCT04151134). 

2.1.5.2 Study design and setting 

A prospective multi-centre non-interventional cohort study was conducted in UK secondary care head and 

neck departments. The primary endpoint was diagnosis of cancer on oropharyngeal tissue specimens on 

histopathological processing.  

2.1.5.3 Participant eligibility criteria 

Patients 16 years old and over, with cytologically or pathologically confirmed cervical metastatic SCC, 

undergoing TBM for identification of primary site, were included. Patients with a history of previous HNC or 

history of radiation to the head and neck region, or undergoing targeted biopsies, were excluded. 

2.1.5.4 Participant identification 

Patients were identified at the multidisciplinary team (MDT) meetings of participating centres at any time in 

their diagnostic pathway prior to undergoing TBM. 

2.1.5.5 Standard of care practice 

Inclusion in the study did not influence indications for surgery, or the technical aspects of the surgery itself. 

Choice of method of TBM remained with the participating centre. Following resection of the lingual tonsil 

tissue via TBM, routine histopathological processing was conducted locally, according to their usual practices 

and procedures, with anatomically orientated specimens fixed in 10% neutral buffered formalin and cut into 2-

3 mm parallel pieces and then processed to paraffin wax. Four micrometre sections were cut and stained with 

haematoxylin and eosin stain (H&E) and then examined by a pathologist for evidence of SCC. This 

conventional histopathological assessment was confirmed as the standard operating procedure at the 

participating sites and contributed to the MDT recommended management plan. 

2.1.5.6 Step serial sectioning histopathology 

The lingual tonsil obtained via TBM, along with any palatine tonsillar tissue removed as part of the patients’ 

diagnostic work up to identify a primary tumour, were subsequently transferred to the study sponsor for step 

serial sectioning (SSS).  

Five 4 µm serial sections were cut every 500 µm through the formalin fixed paraffin embedded (FFPE) blocks 

until the tissue was depleted.  At each ‘step’, section three was stained with H&E.  If an SCC was identified 

then serial sections two and four were submitted for HPV testing (p16 immunohistochemistry and high-risk 



 

 

 

PART 2: The MOSES Study 

J. C. Hardman Page 80 of 375 PhD thesis 2022 

HPV DNA in situ hybridisation (HR-HPV-ISH)). Serial sections one and five were retained for repeat tests, as 

required. Interval sections between the ‘steps’ were discarded. Figure 2-1 demonstrates the additional 

diagnostic advantage afforded by SSS.  

2.1.5.7 Data collection 

Data were recorded on patient demographics, medical and surgical history, relevant investigations, peri-

operative outcomes, conventional histology results, the initial planned definitive treatment and oncological 

status up to 12 months. Patients also completed questionnaires on pain and swallowing function using the MD 

Anderson Dysphagia Index (MDADI). The oncological and functional outcomes do not form the focus of this 

report.  

The first phase of the study opened to recruitment in November 2019. A second phase of the study will extend 

the recruitment from 60 to 100 patients with reporting of oncological and functional follow-up to 5 years, 

although these additional participants will not have SSS performed on their oropharyngeal tissues. 

2.1.5.8 Statistical analysis 

No a priori sample size calculation was conducted as recruitment was limited by funding to 60 patients’ 

specimens. Descriptive statistics are presented with 95% confidence intervals (CI) using the Wilson score, 

where appropriate. Sub-groups were defined by the timing of tonsillectomy with relation to TBM as this affects 

the probable pick-up rates. Loss of follow-up was not applicable as the endpoint was contemporaneous. 

Missing or ambiguous data were clarified with the participating sites and persistently missing data points were 

excluded from relevant analyses.  
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2.1.6 Results 

2.1.6.1 Centres and patients 

Between November 2019 and December 2021, 60 patients from 19 centres across the United Kingdom were 

recruited and underwent TBM (median 3 cases per centre; range 1 to 9). Two patients were subsequently 

withdrawn prior to their oropharyngeal tissue undergoing SSS (reclassification as salivary gland cancer and a 

patient withdrawal) but recruitment was paused to allow interim analysis, giving 58 complete cases. Following 

interim analysis, the Study Management Team agreed not to recruit further patients for step serial sectioning as 

part of the ongoing study. The median age for all included patients was 58 (range 47-82) and 17.2% were female 

(n=10).  

2.1.6.2 TBM technique and timing 

Techniques for TBM were: transoral robotic surgery (TORS) in 75.9% (n=44/58), transoral electrocautery 

(TOEC) in 19.0% (n=11/58), and transoral laser microsurgery (TLM) in 5.2% (n=3/58). Table 2-1 gives 

further breakdown by subgroup. 

TBM was most commonly performed following an historic tonsillectomy (36.2%, n=21/58). It was performed 

as a staged procedure after negative palatine tonsillectomy in 25.9% (n=15/58) and concurrently with 

tonsillectomy in 24.1% (n=14/58). Other combinations of timings of TBM surgery and completeness of 

palatine and lingual lymphoepithelial resection accounted for 13.8% (n=8/58; Table 2-2). 

2.1.6.3 Conventional histology  

At central review with conventional histology techniques (including original slides), two cases were ‘upgraded’ 

and two were ‘downgraded’. The upgraded cases had new ipsilateral tongue base primaries identified that had 

not been diagnosed by the participating site. The downgraded cases included a case where the diagnosis of 

squamous cell carcinoma was changed to inflammatory ulceration and necrotising sialometaplasia and another 

case where the tumour had been diagnosed as a single large tumour, but was two separate, smaller synchronous 

tumours. There was a single case of carcinoma in situ identified in the contralateral base of tongue 

lymphoepithelial tissue. 

2.1.6.4 Step serial sectioning histopathology 

A total of 20,480 sections were cut in the laboratory with 4,096 sections directly examined by the pathologist 

(median 64 per patient, range 28 to 135; Table 2-1). SSS identified a single additional synchronous tumour: an 

HPV-positive ipsilateral tongue base tumour in a patient who had had a contralateral tongue base primary 

identified on CH (Figure 2-2). The additional tumour was contained entirely within the tissue block 

(dimensions on the section 5.8 mm x 3.0 mm and estimated to measure 2.0 mm within the block). Review of 

the original sections from the participating site confirmed the tumour was not evident. 

Overall, 8.6% (95% CI 3.7 to 18.6, n=5/58) of TBM patients in this cohort had multifocal disease, all found 

bilaterally in the tongue base. Notably, 20% (95% CI 7.0 to 45.2, n=3/15) of those having tonsillectomy and 
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TBM in a single theatre episode had synchronous disease. All primary cancers identified on central laboratory 

testing were HPV-related SCCs. 

2.1.6.5 TBM identification rates 

The overall identification rate for TBM following SSS according to study protocol was 48.3% (95% CI 35.9 to 

60.8). By subgroup, the rates were: when performed following a negative bilateral tonsillectomy 42.9% (95% 

CI 21.4 to 67.4); when performed at the same time as bilateral tonsillectomy 46.7% (95% CI 24.8 to 69.9); and 

when performed in the context of an historic tonsillectomy 57.1% (95% CI 36.5 to 75.5). 
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Figure 2-1: Comparison of the fidelity of step serial sectioning with conventional histology 

for palatine tonsillar specimens in the MOSES Study. Conventional sections 

from 8 blocks stained with haematoxylin and eosin (A).  Step sections taken at 

500µm intervals through the block generates a further 33 sections for 

examination (B). 
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Figure 2-2: Right tongue base HPV-associated squamous cell carcinoma discovered by 

serial step sections in the MOSES Study. Haematoxylin and eosin (A), p16 

immunohistochemistry (B) and high-risk human papillomavirus DNA in situ 

hybridisation (C), black box highlights patch of positive staining 

(Magnification x2.5). 
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Table 2-1: Clinicopathological features for all patients and for the most common 

diagnostic surgical scenarios in the MOSES Study.   

TBM is tongue base mucosectomy.  

HPV-ISH is human papillomavirus in situ hybridisation.  

EBER-ISH is Epstein-Barr encoding region in situ hybridisation.  

CT is computed tomography,   

MRI is magnetic resonance imaging.  

PET-CT is 18F- Fluorodeoxyglucose- Positron emission tomography-

computerised tomography.  

†final histopathological status.  

^size given for largest focus of primary site disease in cases of multifocal 

disease.  

*closest of any margins in cases of multifocal disease.  

#taking account of final HPV status by p16 immunohistochemistry. 

  

All 
patients 
(N=58) 

Bilateral 
tonsillectomy  

and bilateral TBM 
(N=15) 

Bilateral 
tonsillectomy  

then bilateral TBM 
(N=14) 

Bilateral TBM  
(historic 

tonsillectomy) 
(N=21)  

Variable Classification n (%) n (%) n (%) n (%) p 

Age Data available 58 (100) 15 (100) 14 (100) 21 (100) 0.122 

 Median, years 58 53 57 61  

 Minimum, years 47 47 51 52  

 Maximum, years 82 70 78 82  

 Mean, years 59.7 55.8 59.5 63.3  

 Standard deviation, 
years 

8 6.5 8 8.4  

Sex Data available 58 (100) 15 (100) 14 (100) 21 (100) 0.378 

 Female 10 (17.2) 1 (6.7) 1 (7.1) 5 (23.8)  

 Male 48 (82.8) 14 (93.3) 13 (92.9) 16 (76.2)  

Smoking history Data available 58 (100) 15 (100) 14 (100) 21 (100) 0.87 

 Never smoker 22 (37.9) 7 (46.7) 5 (35.7) 7 (33.3)  

 Ex-smoker 28 (48.3) 7 (46.7) 7 (50) 10 (47.6)  

 Current smoker 8 (13.8) 1 (6.7) 2 (14.3) 4 (19)  

Alcohol history Data available 58 (100) 15 (100) 14 (100) 21 (100) 0.080 

 Never 5 (8.6) 1 (6.7) 3 (21.4) 1 (4.8)  

 Occasional 25 (43.1) 9 (60) 7 (50) 6 (28.6)  

 Moderate 20 (34.5) 2 (13.3) 4 (28.6) 10 (47.6)  

 Heavy 8 (13.8) 3 (20) 0 4 (19)  

p16 status† Data available 56 (96.6) 15 (100) 14 (100) 19 (90.5) 0.501 

 Negative 9 (16.1) 1 (6.7) 3 (21.4) 4 (21.1)  

 Positive 47 (83.9) 14 (93.3) 11 (78.6) 15 (78.9)  

HPV-ISH status† Data available 19 (32.8) 8 (53.3) 2 (14.3) 6 (28.6) 0.233 

 Negative 2 (10.5) 0 0 2 (33.3)  

 Positive 17 (89.5) 8 (100) 2 (100) 4 (66.7)  

EBER-ISH status† Data available 12 (20.7) 3 (20) 5 (35.7) 4 (19) 0.045 

 Negative 10 (83.3) 1 (33.3) 5 (100) 4 (100)  

 Positive 2 (16.7) 2 (66.7) 0 0  

CT neck Data available 31 (53.4) 5 (33.3) 10 (71.4) 12 (57.1) 0.126 

 Yes 31 (53.4) 5 (33.3) 10 (71.4) 12 (57.1)  

 No 0 0 0 0  
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MRI neck Data available 58 (100) 15 (100) 14 (100) 21 (100) 0.184 

 Yes 51 (87.9) 15 (100) 11 (78.6) 18 (85.7)  

 No 7 (12.1) 0 3 (21.4) 3 (14.3)  

PET-CT Data available 58 (100) 15 (100) 14 (100) 21 (100) 1 

 Yes 57 (98.3) 15 (100) 14 (100) 20 (95.2)  

 No 1 (1.7) 0 0 1 (4.8)  

Clinical nodal status 
(TNM8)# 

Data available 58 (98.3) 14 (93.3) 14 (100) 21 (100) 0.292 

 cN1 49 (84.5) 13 (86.7) 12 (85.7) 18 (85.7)  

 cN2 (HPV-positive) 1 (1.7) 1 (6.7) 0 0  

 cN2a 2 (3.4) 0 1 (7.1) 0  

 cN2b 5 (8.6) 1 (6.7) 1 (7.1) 3 (14.3)  

 cN3b 1 (1.7) 0 0 0  

TBM method Data available 58 (100) 15 (100) 14 (100) 21 (100) 0.628 

 TORS 44 (75.9) 10 (66.7) 10 (71.4) 16 (76.2)  

 TLM 3 (5.2) 2 (13.3) 1 (7.1) 0  

 TOEC 11 (19) 3 (20) 3 (21.4) 5 (23.8)  

Maximum tumour 
size^ 

Data available 33 (97.1) 10 (90.9) 6 (100) 13 (100) 0.562 

 Median, mm 8 7.25 10.75 8  

 Minimum, mm 2 2 4 2  

 Maximum, mm 26 26 18 17  

Tumour margin* Data available 33 (97.1) 11 (100) 6 (100) 12 (92.3) 0.252 

 Positive (<1mm) 18 (54.5) 7 (63.6) 2 (33.3) 7 (58.3)  

 Close (1-3mm) 9 (27.3) 2 (18.2) 2 (33.3) 5 (41.7)  

 Clear (>3mm) 6 (18.2) 2 (18.2) 2 (33.3) 0  

Step serial sectioning 
result 

Total sections 4096 1300 1175 1188 0.031 

 Median sections 64 90 92 52  

 Minimum sections 28 35 39 31  

 Maximum sections 135 135 128 107  

 Mean sections 70.6 86.7 83.9 56.6  

 Additional primary 1 (1.7) 1 (6.7) 0 0  

 No additional 
primary 

57 (98.3) 14 (93.3) 14 (100) 21 (100)  

Final pathology Data available 58 (100) 15 (100) 14 (100) 21 (100) <0.001 

 No foci 23 (39.7) 3 (20) 8 (57.1) 9 (42.9)  

 Single foci 30 (51.7) 9 (60.0) 5 (35.7) 11 (52.4)  

 Multiple foci 5 (8.6) 3 (20) 1 (7.1) 1 (4.8)  
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Table 2-2: Locations of primary tumours for all diagnostic surgical scenarios in the MOSES Study. TBM is tongue base mucosectomy. 

 
Diagnostic surgical 

scenario 
 

N (%) 

Location of primary disease Rates 

No foci 
n (%) 

Ipsilateral tonsil 
n (%) 

Ipsilateral tongue 
base, >1cm from 

midline 
n (%) 

Tongue base within 1 
cm of midline 

n (%) 

Bilateral synchronous 
tongue base 

n (%) 

Tongue base  
cancer 

% (95% CI) 

Any OP  
cancer 

% (95% CI) 

Bilateral tonsillectomy  
and bilateral TBM 

15 (25.9) 3 (20) 5 (33.3) 4 (27.7) 0 3 (20) 20.0 (7.0, 45.2) 80.0 (54.8, 93.0) 

Bilateral tonsillectomy  
then bilateral TBM 

14 (24.1) 8 (57.1) 0 5 (35.7) 0 1 (7.1) 7.1 (1.3, 31.5) 42.9 (21.4, 67.4) 

Bilateral TBM  
(historic tonsillectomy) 

21 (36.2) 9 (42.9) 0 3 (14.3) 8 (38.1) 1 (4.8) 42.9 (24.5, 63.5) 57.1 (36.5, 75.5) 

Ipsilateral tonsillectomy  
and bilateral TBM 

5 (8.6) 2 (40.0) 2 (40.0) 0 1 (20.0) 0 20.0 (3.6, 62.4) 60.0 (23.1, 88.2) 

Ipsilateral tonsillectomy 
and ipsilateral TBM 

1 (1.7) 0 0 0 1 (100) 0 100 (20.7, 100) 100 (20.7, 100) 

Ipsilateral tonsillectomy,  
then contralateral 

tonsillectomy and TBM 
2 (3.4) 1 (50.0) 0 1 (50.0) 0 0 0 (0, 65.8) 50.0 (9.5, 90.5) 

Overall 58 (100) 23 (39.7) 7 (12.1) 13 (22.4) 10 (17.2) 5 (8.6) 25.9 (16.3, 38.4) 60.3 (47.5, 71.9) 

 

. 
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2.2 The HNSCCUP National Audit 2021 

2.2.1 Full title 

Investigations and Survival Outcomes in Head and Neck Squamous Cell Carcinoma of Unknown Primary 

(HNSCCUP): a National Cohort Study. 

2.2.2 Contributions 

The author is Chair of INTEGRATE, the UK ENT Trainee Research Network. In this capacity he has 

overseen the development and delivery of this study, from conceptualisation through protocol development, 

data collection, assimilation, analysis, visualisation and interpretation. The author has further led on writing, 

reviewing and editing the text contained herein, which at time of writing, is being prepared for submission for 

peer-review and publication. 

The author is grateful to the following individuals for their contributions towards the delivery of this study and 

its write-up (full delineation of roles and affiliations available in Appendix 15):  

• The INTEGRATE Head and Neck sub-specialty committee of trainees, who have contributed at 

every step of the study: Andrew Williamson, Sian Dobbs, Shivun Khosla, Kristijonas Milinis, Chris 

Hogan, James Constable, Ben Tudor-Green and Kate Hulse. 

• ENT UK Head & Neck Society Council, who supported the project. Of note, Sanjai Sood, who 

endorsed a letter of support. 

• The ENT UK Foundation Research Grants Programme who awarded the project a grant (Appendix 

20). 

• Vinidh Paleri, who supervised the work from conceptualisation to production and approval of the 

final report in his role as Executive Oversight.  
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2.2.3 Abstract[430 words] 

Objectives 

Head and neck squamous cell carcinoma from an unknown primary (HNSCCUP) is a rare and challenging 

condition to investigate and treat. This study aimed to investigate the diagnostic pathways of suspected 

HNSCCUP patients managed in the UK and describe the influence of HPV and differing treatments on 

survival. 

Design 

A retrospective observational cohort study was conducted in UK ENT centres of adults who underwent 18F-

Fluorodeoxyglucose-PET-CT (PET-CT) within three months of diagnosis with metastatic cervical squamous 

cell carcinoma, over five years from 1 January 2015. Patients with no primary site on examination and no history 

of previous head and neck cancer were eligible. Survival outcomes are presented for patients who started 

treatment for HNSCCUP.  

Results 

Data were received from 57 centres for 965 patients; 68.5% with HPV-related disease. For patients referred 

without prior imaging, three cycles of investigations were observed with ultrasound, cross-sectional imaging 

(MRI or CT) and PET-CT, occurring at medians of 17, 29.5, and 46 days from referral. Of patients with no 

primary on PET-CT (50.1%, n=479/960), ipsilateral tonsillectomy had the highest diagnostic yield (18.7% 

cancers in 74.5% undergoing procedure, n=52/278/373), followed by tongue base mucosectomy (15.4% in 

21.7%, n=16/104/479) and contralateral tonsillectomy (0.9% in 62.9%, n=2/234/372). PET-CT with 

concurrent MRI was associated with higher primary site detection than concurrent CT (p=0.003). A minority 

of patients undergoing treatment with curative intent received their first-definitive-treatment within 62 days of 

referral (15.2%, n=77/505, median 92 days, IQR:71-117).  

482 patients started treatment for HNSCCUP (65.7% HPV-positive, n=282/429). HPV-negative disease was 

associated with increased age, smoking, alcohol consumption, and performance status (p<.0001). Five-year 

overall survival (OS) for HPV-positive patients was 85.0% (95% CI:78.4-92.3) and 43.5% (95% CI:32.9-57.5) 

for HPV-negative. HPV-negative status was associated with worse OS, disease-free (DFS), and disease-specific 

(DSS) survival (p<.0001). Unilateral HPV-positive disease treated with surgery alone exhibited worse 5-year 

DFS (24.9%, 95% CI:8.5-73.1) and local control (LC) (41.8%, 95% CI:21.5-81.4) compared to radiotherapy 

(DFS 82.3%, 95% CI:74.7-90.6; LC 98.8%, 95% CI:96.5-100) or combined modalities (DFS 94.3%, 95% 

CI:89.0-99.9; LC 98.6%, 95% CI:95.9-100)(p<.0001). LC was again worse in unilateral HPV-negative patients 

treated with surgery alone compared to radiotherapy or combined treatments (p=0.017). 
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Conclusions 

The majority of patients experienced a protracted diagnostic pathway and waited over three months for 

definitive treatment. Earlier PET-CT with concurrent MRI may expedite diagnosis. TBM may be more 

productive than contralateral tonsillectomy for primary site detection. HPV-positive HNSCCUP patients 

exhibited fewer comorbidities and improved survival. In HPV-positive and HPV-negative patients, 

radiotherapy alone or in combination with neck dissection was associated with improved disease control 

compared to single modality surgery. The impact of diagnostic surgery on primary site emergence and survival 

remains unestablished. 
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2.2.4 Aim 

This study aimed to investigate the diagnostic pathways of suspected HNSCCUP patients managed in the UK 

and to describe the influence of HPV and differing treatment regimens on survival.   
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2.2.5 Methods 

The protocol for this study was published in advance at https://entintegrate.co.uk. This study report has been 

prepared with reference to the STROBE checklist (STrengthening the Reporting of OBservational studies in 

Epidemiology).35 

2.2.5.1 Ethical considerations 

This project reported on routinely collected and anonymised data. The Health Resource Authority decision 

tool (available at: http://www.hra-decisiontools.org.uk/research/) classified it as a clinical audit. Therefore, 

patient consent and ethical approval was not required. 

2.2.5.2 Study design and setting 

A retrospective multi-centre audit was conducted as part of a National Consensus Initiative in HNSCCUP. All 

UK secondary care ENT departments were invited to participate via adverts from ENT UK and the 

Association of Otolaryngologists in Training (AOT). 

2.2.5.3 Participant eligibility criteria 

Consecutive patients managed by ENT departments undergoing PET-CT within three months of 

histopathologically diagnosed metastatic cervical squamous cell carcinoma (SCC) between 1 January 2015 and 

1 January 2020, with no apparent primary tumour site on initial outpatient examination (including clinic-based 

endoscopy), were included. Patients with a history of previous HNC, previous radiotherapy to the head and 

neck region, or in whom the PET-CT was not performed to investigate a clinically occult primary tumour site, 

were excluded. 

2.2.5.4 Participant identification 

Participating centres were advised to identify potentially eligible subjects by searching local informatics records 

(using appropriate SNOMED II/CT histopathology codes, provided in the study protocol) or searching head 

and neck MDT records. Patients’ clinical records were then screened by the local team and eligibility criteria 

applied.  

2.2.5.5 Data collection 

Study-relevant data were recorded onto a standardised electronic data tool, created using Excel software 

(Figure 2-3, Microsoft Corporation, Washington, USA). Restricted data fields and data validation were used 

to improve data completeness and homogeneity. Anonymised Data Tools were submitted to the project 

management team (INTEGRATE) and combined for pooled analysis. Following central data integrity checks, 

missing or ambiguous data were clarified with the local teams through multiple bespoke auto generated emails 

that read data from the master spreadsheet (Appendix 16). Persistently missing data points were nullified and 

excluded from relevant analyses. 

https://entintegrate.co.uk/
http://www.hra-decisiontools.org.uk/research/
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Patient risk factors were reported according to local clinical records including smoking (current/ex-

smoker/never smoker/unknown) and alcohol consumption status (none/light/heavy/unknown). 

Performance status was reported using the Eastern Cooperative Oncology Group (ECOG) performance status 

scale.119 HPV status was reported as per local procedures and records (positive/negative/not performed). 

A step-by-step guide was produced to support the clinicians in registering the project locally and to guide data 

collection (available at https://entintegrate.co.uk/hnsccup). A dedicated document surmising the Audit 

Standards from four relevant publications was also provided to aid local registration (Appendix 17). Sites were 

requested not to submit data until local data governance requirements had been satisfied. Certificates were 

produced as evidence of participation for all Consultant leads, Trainee site leads and local collaborators 

(Appendix 19). Collaborative authorship was also offered to all Consultant leads and Trainee site leads for any 

subsequent publications, as per the protocol (available at https://entintegrate.co.uk/hnsccup).  

2.2.5.6 Data analysis 

No a priori sample size calculation was performed. Categorical variables were compared using the Fisher’s exact 

test and continuous variables using the Wilcoxon test. Time-to-event outcomes [overall survival (OS), disease-

free survival (DFS), disease-specific survival (DSS) and local control (LC)] were estimated using the Kaplan-

Meier (KM) method, with subgroups compared using log-rank tests. Endpoints were as follows: death from 

any cause for OS; diagnosis of residual or recurrent regional or distant disease, or new primary site disease, or 

death from any cause for DFS; death from residual or recurrent disease, or death from new primary site disease 

for DSS; and diagnosis of new primary site disease for LC.  

Prognostic factors for time-to-event outcomes were assessed using Cox proportional hazards regression 

analysis. The proportional hazards assumption was assessed using Schoenfeld residuals and visual assessment 

of the KM curves. Time-varying coefficients were further assessed using a log(time) interaction, which was 

adopted if returning a statistically significant, or close to statistically significant, result. The multivariable model 

was constructed using a backward stepwise elimination process. The initial model was built with variables found 

to be statistically significant on univariable analysis. At each stage, the least statistically significant variable above 

the threshold was eliminated until only statistically significant variables remained. A P value threshold of less 

than .05 was used throughout to denote statistical significance. Analyses used the ‘survival’ and ‘survminer’ 

packages in R statistical software (R Foundation, Vienna, Austria). 

2.2.5.7 Interim reports 

Interim data were presented at the HNSCCUP National Consensus Day to allow rapid feedback of preliminary 

findings to the HNC community. Presentations were given to cover three stages following the patient journey, 

from presentation to post-treatment surveillance, and pre-recorded for delivery on the day (Appendix 18).  

https://entintegrate.co.uk/hnsccup
https://entintegrate.co.uk/hnsccup
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2.2.6 Results 

2.2.6.1 Centres and patients 

Data was received from 57 UK centres for 965 patients identified during the study period, of whom 78.5% 

(n=739) were referred via the urgent referral pathway for suspected HNC (Table 2-3). Median age was 59 years 

and 74.1% (n=702) of patients were male. The majority had an ECOG status of 0 (74.0%, n=692) and the 

predominant presenting nodal level was level II (79.3%, n=751).  

A primary site was not identified in 482 patients who commenced treatment as HNSCCUP with a median age 

of 60.5 years and 75.7% were male (Table 2-4). The median follow-up was 33.9 months for survivors (range 

= 0-74.3; IQR = 21.7-48.4) and 29.1 months for all patients (range = 0-77.7; IQR = 14.8-44.5). 

2.2.6.2 Investigations before diagnostic surgery 

Of patients on the urgent referral pathway, 60.6% (n=585) had no prior investigations at the point of initial 

consultation. Within this group, the median days from referral to the following secondary care pathway events 

were: FNE 13; FNAC 14; ultrasound neck 17; core biopsy 28; MRI neck 28; CT chest 29, CT neck 30; PET-

CT 46; examination under anaesthesia (EUA) 56; FDT 92 (Figure 2-4 and Figure 2-5). Comparison of these 

pathway events shows that 12 days elapsed between FNAC and the earliest cross-sectional imaging (MRI Neck) 

and 25 days elapsed between FNAC and PET-CT (median times, Figure 2-5). Of the patients on the urgent 

referral pathway without prior investigations who were then treated with curative intent, 15.2% (n=77/505) 

met the NHS 62-day target for FDT (median 92 days, IQR = 71-117). 

PET-CT 

All patients underwent PET-CT as a criterion for inclusion in this study. A ‘clear primary site’ was reported on 

PET-CT in 26.9% (n=258/960), ‘no clear primary site’ in 50.1% (n=478/960) and an ‘equivocal’ result in 23.2% 

(n=224/960). Following diagnostic biopsies, a primary tumour site was confirmed in 89.5% (n=230/257), 

24.6% (n=117/476) and 56.8% (n=126/222) of these PET-CT result classifications, respectively. The locations 

of the clinico-radiologically occult primary sites, that were ultimately identified following diagnostic biopsies, 

are presented in Table 2-5 with Figure 2-6 depicting the subset of oropharyngeal sites identified. 

Patients undergoing a ‘concurrent’ (within 10 days) MRI and PET-CT had a statistically higher chance of a 

histologically confirmed primary site being identified compared to those who underwent concurrent CT and 

PET-CT (62.5%, n=95/152 vs 40.5%, n=30/74; p=0.003). The mode of concurrent imaging was the only 

factor demonstrating a statistically significant difference on primary site identification on univariable analysis 

and so multivariable analysis was not required (Table 2-6).  

2.2.6.3 Diagnostic surgery for HNSCCUP with no clear primary on PET-CT 

Of patients with HNSCCUP with no clear primary site on PET-CT, 69.1% (n=331/479) underwent a single 

diagnostic theatre episode with 19.4% (n=93/479) undergoing more than one Table 2-4. Rates for diagnostic 
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yield and proportion undergoing the following oropharyngeal procedures were:  ipsilateral tonsillectomy 18.7% 

in 74.5% (n=52/278/373), contralateral tonsillectomy 0.9% in 62.9% (n=2/234/372) and TBM 15.4% in 

21.7% (n=16/104/479) (not including glossotonsillar sulcus or multifocal diagnoses). 

Full clearance of oropharyngeal lymphoid tissues (bilateral TBM with bilateral tonsillectomy, if tonsils present) 

was reported in 26.3% (n=19/72) with a history of previous tonsillectomy and 12.8% (n=45/351) without 

previous tonsillectomy. The majority of bilateral TBMs were performed concurrently with bilateral 

tonsillectomy (62.2%; n=28/45). 

Of the TBM group, the following techniques were employed: Transoral Robotic Surgery with diathermy 

(29.8%, n=31); Transoral Laser Microsurgery (8.7%, n=9); Transoral Endoscopic Electrocautery (25.0%, 

n=26); direct vision with diathermy (26.0%, n=27) and other combinations in 10.6% (n=11). The diagnostic 

yield of the relative techniques employed for TBM are displayed in Figure 2-10. 

Untargeted biopsies (no clinical or radiological suspicion of malignancy at biopsy site) were performed in 57.4% 

(n=201/418) of patients who underwent at least one diagnostic theatre episode. The following diagnostic yields 

were reported: tonsil 6.5% (n=2/31) (not otherwise undergoing tonsillectomy), tongue base 4.1% (n=6/146) 

(not otherwise undergoing TBM), hypopharynx 0% (n=0/43), nasopharynx 0% (n=0/94). 

2.2.6.4 Outcomes by HPV status 

Individual treatments for all HNSCCUP, with stratification by HPV status, are presented in Table 2-4 which 

shows significant differences between groups in patient characteristics and management strategies. HPV-

positive patients (65.7%, n=282/429) were more likely to undergo diagnostic oropharyngeal surgery but less 

likely to undergo neck dissection, with rates of radiation therapy also seen to be higher in this cohort. Marked 

differences were seen in both groups for OS, DFS and DSS with no significant difference in LC (Figure 2-7 

and Table 2-10), which was confirmed on multivariable regression analysis (Table 2-11). The 5-year OS for 

HPV-positive disease was 85.0% (95% CI 78.4 to 92.3) and 43.5% (95% CI 32.9 to 57.5) for HPV-negative 

disease. 

2.2.6.5 Outcomes from management of unilateral neck disease 

For subgroup comparisons, the HPV cohorts were restricted to patients with unilateral neck disease (cN1, 

cN2a and cN2b by TNM 7 and cN1 by TNM 8) who underwent treatment with curative intent, and then 

stratified into three groups as to whether they underwent ipsilateral neck dissection, ipsilateral neck radiotherapy 

or both (Table 2-8). Survival outcomes for these groups are presented in Figure 2-8 and Figure 2-9 and 

summarised in Table 2-10.  

For HPV-positive disease (Figure 2-8), little difference is seen between OS and DSS for the three treatment 

groups. For DFS and LC (primary emergence) there was a highly statistically significant difference in outcomes. 

Notably, the surgery only cohort fared worst for local control with 41.8% (95% CI 21.5 to 81.4) at 5 years, 

compared to 98.6% (95% CI 95.9 to 100) for both modalities and 98.8% (95% CI 96.5 to 100) for radiation 

therapy alone (p <.0001). Similarly, DFS was worse in patients managed by neck dissection alone, with 5-year 
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rates of 24.9% (95% CI 8.5 to 73.1) compared to 82.3% (95% CI 74.7 to 90.6) for radiotherapy monotherapy 

and 94.3% (95% CI 98 to 99.9) for combined modality treatment (p<.0001).   

For HPV-negative disease (Figure 2-9), overall numbers were lower but a similar trend was seen with 

statistically worse LC (primary emergence) in the surgery only cohort. Again, the surgery-only cohort fare worst 

but there is overlap in 95% confidence intervals between the groups (p = 0.017).  

The sites of primary emergence in these unilateral neck disease patients were: ipsilateral tongue base (n=6), 

midline tongue base (n=1), ipsilateral tonsil (n=2), cervical oesophagus (n=1), ipsilateral parotid (n=1), larynx 

(n=1), hypopharynx (n=1), oral cavity (n=1), not specified (n=4). 

2.2.6.5.1 Prognosticators of time-to-event outcomes 

Results from univariable analysis are shown in Table 2-12 and multivariable analysis in Table 2-11. Following 

multivariable analysis, HPV-related disease was associated with improved outcomes in OS, DFS and DSS; 

chemotherapy was associated with improved DFS; contralateral TBM was associated with poorer DFS; and 

ipsilateral neck radiation therapy was associated with improved LC.  

2.2.6.6 Outcomes from management of bilateral neck disease 

In HNSCCUP patients with known HPV status, only 17 HPV-positive and 10 HPV-negative patients were 

recorded as having bilateral neck metastases (cN2c by TNM 7) and were treated with curative intent. All these 

patients underwent radiation therapy with two HPV-positive and one HPV-negative patient also undergoing 

bilateral neck dissections. Further commentary on the oncological outcomes were not explored due to low 

numbers. 
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Figure 2-3: Screenshot of the Excel Data Tool used in the HNSCCUP National Audit. Dates of birth and of key events were used to generate durations 

which were then removed prior to submission to ensure anonymisation. 
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Figure 2-4: Density chart of days until key events in the overall pathway for patients referred on the suspected head and neck cancer pathway without 

prior investigations in the HNSCCUP National Audit. Dashed lines indicate median durations and percentages indicate the proportion of 

the cohort with relevant data. 
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Figure 2-5: Density chart of days until investigations before diagnostic surgery for patients referred on the suspected head and neck cancer pathway 

without prior investigations in the HNSCCUP National Audit. Dashed lines indicate median durations and percentages indicate the 

proportion of the cohort with relevant data.  
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Figure 2-6: Final histological oropharyngeal primary sites with ‘no clear primary’ on PET-CT in the HNSCCUP National Audit. (A) HPV-positive 

patients, and (B) HPV-negative patients. Figures in percentages. Please note, primary site identification rates will be influenced by incidence 

of diagnostic oropharyngeal surgery which is listed alongside full primary site data stratified by HPV in Table 2-7. 
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Figure 2-7: Kaplan-Meier survival estimates stratified by HPV status in the HNSCCUP 

National Audit.   

(A) overall survival; (B) disease-free survival; (C) disease-specific survival; 

(D) local control.  



 

 

PART 2: The HNSCCUP National Audit 2021 

J. C. Hardman Page 102 of 375 PhD thesis 2022 

 

Figure 2-8: Kaplan-Meier survival estimates for HPV-positive patients with unilateral 

neck disease undergoing treatment with curative intent stratified by 

treatment category in the HNSCCUP National Audit.   

(A) overall survival; (B) disease-free survival; (C) disease-specific survival; 

(D) local control.  

ND+ RT- is ipsilateral neck dissection without ipsilateral neck radiotherapy. 

ND+ RT+ is ipsilateral neck dissection and ipsilateral neck radiotherapy.  

ND- RT+ is ipsilateral neck radiotherapy without ipsilateral neck dissection. 
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Figure 2-9: Kaplan-Meier survival estimates for HPV-negative patients with unilateral 

neck disease undergoing treatment with curative intent in the HNSCCUP 

National Audit.   

(A) overall survival; (B) disease-free survival; (C) disease-specific survival; 

(D) local control.  

ND+ RT- is ipsilateral neck dissection without ipsilateral neck radiotherapy. 

ND+ RT+ is ipsilateral neck dissection and ipsilateral neck radiotherapy.  

ND- RT+ is ipsilateral neck radiotherapy without ipsilateral neck dissection. 
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Figure 2-10: Bar chart of relative identification rates from TBM in the HNSCCUP National 

Audit.  

Error bars represent 95% confidence intervals.   

TBM is tongue base mucosectomy. 
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Table 2-3: Clinico-pathological characteristics for all patients and for suspected 

HNSCCUP referrals without prior investigations in the HNSCCUP National 

Audit.   

HNSCCUP is head and neck squamous cell carcinoma of unknown primary, 

ECOG is Eastern Cooperative Oncology Group, GP is general practitioner, 

HNC is head and neck cancer, NBI is narrow band imaging.

  

All patients 
(n 965) 

Suspected HNSCCUP  
without prior  
investigations 

(n 585) 

Variable Classification n (%) n (%) 

Age Median, years 59 58 

Minimum, years 26 26 

Maximum, years 89 87 

Mean, years 59.7 59 

Standard deviation, years 9.8 9.7 

Sex Data available 571 (97.6) 98.1 (571) 

Female 245 (25.9) 25.9 (136) 

Male 702 (74.1) 74.1 (435) 

Smoking status Data available 883 (91.5) 91.5 (540) 

Never smoker 291 (33) 33 (174) 

Ex-smoker 314 (35.6) 35.6 (191) 

Current smoker 278 (31.5) 31.5 (175) 

Alcohol status Data available 781 (80.9) 80.9 (483) 

No alcohol 148 (19) 19 (79) 

Light alcohol 450 (57.6) 57.6 (295) 

Heavy alcohol 183 (23.4) 23.4 (109) 

ECOG performance status Data available 935 (96.9) 96.9 (575) 

0 692 (74) 74 (446) 

1 175 (18.7) 18.7 (103) 

2 56 (6) 6 (21) 

3 12 (1.3) 1.3 (5) 

Referral source Data available 942 (97.6) 97.6 (585) 

GP: suspected HNC pathway 739 (78.5) 78.5 (585) 

GP: other priority 71 (7.5) 7.5 (0) 

Other source 132 (14) 14 (0) 

Outpatient NBI Data available 783 (81.1) 81.1 (486) 

Yes 13 (1.7) 1.7 (8) 

No 770 (98.3) 98.3 (478) 

Principal nodal level at presentation Data available 947 (98.1) 98.1 (579) 

1 45 (4.8) 4.8 (28) 

2 751 (79.3) 79.3 (451) 

3 105 (11.1) 11.1 (74) 

4 21 (2.2) 2.2 (12) 

5 25 (2.6) 2.6 (14) 
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Table 2-4: Clinicopathological factors and treatments for all treated HNSCCUP patients 

and by HPV status intent in the HNSCCUP National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown 

primary, ECOG is Eastern Cooperative Oncology Group, PET-CT is 18F-

Fluorodeoxyglucose- Positron emission tomography- computerised 

tomography, TBM is tongue base mucosectomy, HPV is human 

papillomavirus, EBV is Epstein-Barr virus, NOS is not otherwise specified. 

  

Treated 
HNSCCUP 

(n=482) 

Treated HNSCCUP 
with HPV-positive 

disease 
(n=282) 

Treated HNSCCUP 
with HPV-negative 

disease 
(n=147)  

Variable Classification n (%) n (%) n (%) p 

Age Median, years 60.5 58 64 <0.001 

Minimum, years 26 26 34 
 

Maximum, years 88 86 88 
 

Mean, years 61.4 59.1 63.9 
 

Standard deviation, 
years 

9.9 9.4 9.3 
 

Sex Data available 465 (96.5) 274 (97.2) 143 (97.3) 0.861 

Female 113 (24.3) 66 (24.1) 34 (23.8) 
 

Male 352 (75.7) 208 (75.9) 109 (76.2) 
 

Smoking Data available 447 (92.7) 259 (91.8) 139 (94.6) <0.001 

Never smoker 132 (29.5) 99 (38.2) 24 (17.3) 
 

Ex-smoker 167 (37.4) 101 (39) 44 (31.7) 
 

Current smoker 148 (33.1) 59 (22.8) 71 (51.1) 
 

Alcohol Data available 401 (83.2) 225 (79.8) 130 (88.4) <0.001 

No alcohol 82 (20.4) 45 (20) 28 (21.5) 
 

Light alcohol 225 (56.1) 144 (64) 58 (44.6) 
 

Heavy alcohol 94 (23.4) 36 (16) 44 (33.8) 
 

ECOG performance status Data available 464 (96.3) 272 (96.5) 139 (94.6) <0.001 

0 318 (68.5) 212 (77.9) 71 (51.1) 
 

1 103 (22.2) 45 (16.5) 48 (34.5) 
 

2 35 (7.5) 13 (4.8) 16 (11.5) 
 

3 8 (1.7) 2 (0.7) 4 (2.9) 
 

Principal nodal level at 
presentation 

Data available 475 (98.5) 280 (99.3) 146 (99.3) 0.006 

1 33 (6.9) 11 (3.9) 17 (11.6) 
 

2 356 (74.9) 218 (77.9) 104 (71.2) 
 

3 56 (11.8) 32 (11.4) 18 (12.3) 
 

4 15 (3.2) 11 (3.9) 3 (2.1) 
 

5 15 (3.2) 8 (2.9) 4 (2.7) 
 

Did patient factors alter the 
investigations/ biopsies 

offered? 

Data available 459 (95.2) 269 (95.4) 139 (94.6) 0.001 

No 414 (90.2) 251 (93.3) 120 (86.3) 
 

Patient choice 13 (2.8) 6 (2.2) 5 (3.6) 
 

Patient fitness 28 (6.1) 11 (4.1) 11 (7.9) 
 

Patient choice & 
fitness 

4 (0.9) 1 (0.4) 3 (2.2) 
 

Primary site on PET-CT Data available 481 (99.8) 281 (99.6) 147 (100) <0.001 

No clear primary 
seen 

358 (74.4) 200 (71.2) 121 (82.3) 
 

Equivocal 96 (20) 65 (23.1) 19 (12.9) 
 

Clear primary seen 27 (5.6) 16 (5.7) 7 (4.8) 
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HPV status Data available 429 (89) 282 (100) 147 (100) - 

Positive 282 (65.7) 282 (100) 0 (0) 
 

Negative 147 (34.3) 0 (0) 147 (100) 
 

Not performed 40 () 0 () 0 () 
 

EBV status Data available 341 (70.7) 195 (69.1) 107 (72.8) 0.520 

Positive 5 (1.5) 5 (2.6) 0 (0) 
 

Negative 116 (34) 63 (32.3) 49 (45.8) 
 

Not performed 220 (64.5) 127 (65.1) 58 (54.2) 
 

Clinical N classification (as 
per TNM 7) 

Data available 450 (93.4) 263 (93.3) 138 (93.9) 0.002 

cN1 115 (25.6) 70 (26.6) 34 (24.6) 
 

cN2 (NOS) 2 (0.4) 2 (0.8) 0 (0) 
 

cN2a 96 (21.3) 63 (24) 23 (16.7) 
 

cN2b 175 (38.9) 101 (38.4) 54 (39.1) 
 

cN2c 32 (7.1) 17 (6.5) 13 (9.4) 
 

cN3 (NOS) 5 (1.1) 5 (1.9) 0 (0) 
 

cN3a 12 (2.7) 4 (1.5) 6 (4.3) 
 

cN3b 13 (2.9) 1 (0.4) 8 (5.8) 
 

M classification Data available 469 (97.3) 274 (97.2) 143 (97.3) <0.001 

M0 448 (95.5) 270 (98.5) 133 (93) 
 

M1 21 (4.5) 4 (1.5) 10 (7) 
 

Prior tonsillectomy Data available 429 (89) 254 (90.1) 126 (85.7) 0.035 

Yes 91 (21.2) 67 (26.4) 18 (14.3) 
 

No 338 (78.8) 187 (73.6) 108 (85.7) 
 

Ipsilateral tonsillectomy Data available 458 (95) 271 (96.1) 137 (93.2) 0.022 

Yes (including 
remnant) 

265 (72.2) 157 (77) 80 (67.2) 
 

No (excluding prior 
tonsillectomy) 

102 (27.8) 47 (23) 39 (32.8) 
 

Contralateral tonsillectomy Data available 454 (94.2) 267 (94.7) 137 (93.2) 0.440 

Yes (including 
remnant) 

225 (62) 130 (65) 72 (60.5) 
 

No (excluding prior 
tonsillectomy) 

138 (38) 70 (35) 47 (39.5) 
 

Ipsilateral TBM Data available 482 (100) 282 (100) 147 (100) 0.106 

Yes 86 (17.8) 61 (21.6) 23 (15.6) 
 

No 396 (82.2) 221 (78.4) 124 (84.4) 
 

Contralateral TBM Data available 482 (100) 282 (100) 147 (100) 0.125 

Yes 65 (13.5) 46 (16.3) 17 (11.6) 
 

No 417 (86.5) 236 (83.7) 130 (88.4) 
 

Did patient factors alter the 
treatment offered? 

Data available 461 (95.6) 269 (95.4) 140 (95.2) <0.001 

No 369 (80) 228 (84.8) 102 (72.9) 
 

Patient choice 35 (7.6) 23 (8.6) 9 (6.4) 
 

Patient fitness 51 (11.1) 16 (5.9) 25 (17.9) 
 

Patient choice & 
fitness 

6 (1.3) 2 (0.7) 4 (2.9) 
 

Ipsilateral neck dissection Data available 481 (99.8) 281 (99.6) 147 (100) 0.008 

Yes 247 (51.4) 135 (48) 85 (57.8) 
 

No 234 (48.6) 146 (52) 62 (42.2) 
 

Contralateral neck dissection Data available 482 (100) 282 (100) 147 (100) 0.332 

Yes 14 (2.9) 6 (2.1) 4 (2.7) 
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No 468 (97.1) 276 (97.9) 143 (97.3) 
 

Ipsilateral neck radiotherapy Data available 469 (97.3) 271 (96.1) 147 (100) 0.001 

Yes 377 (80.4) 226 (83.4) 113 (76.9) 
 

No 92 (19.6) 45 (16.6) 34 (23.1) 
 

Contralateral neck 
radiotherapy 

Data available 438 (90.9) 247 (87.6) 142 (96.6) 0.002 

Yes 137 (31.3) 93 (37.7) 37 (26.1) 
 

No 301 (68.7) 154 (62.3) 105 (73.9) 
 

Chemotherapy Data available 466 (96.7) 272 (96.5) 144 (98) <0.001 

Neoadjuvant 15 (3.2) 5 (1.8) 6 (4.2) 
 

Concurrent 225 (48.3) 154 (56.6) 55 (38.2) 
 

Neoadjuvant & 
concurrent 

9 (1.9) 5 (1.8) 3 (2.1) 
 

No 217 (46.6) 108 (39.7) 80 (55.6) 
 

Post-treatment PET-CT Data available 480 (99.6) 281 (99.6) 146 (99.3) 0.770 

Yes 249 (51.9) 164 (58.4) 69 (47.3) 
 

No 231 (48.1) 117 (41.6) 77 (52.7) 
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Table 2-5: Histopathological findings for all patients and for HNSCCUP with no clear 

primary on PET-CT in the HNSCCUP National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown 

primary, HPV is human papillomavirus, EBV is Epstein-Barr virus, NOS is 

not otherwise specified. 

  
All 

patients 
(n 965) 

HNSCCUP with 
no clear primary 

on 
PET-CT 
(n 479) 

Variable Classification n (%) n (%) 

HPV status Data available 936 (97) 466 (97.3) 

Positive 641 (68.5) 289 (62) 

Negative 236 (25.2) 144 (30.9) 

Not performed 59 (6.3) 33 (7.1) 

EBV status Data available 667 (69.1) 334 (69.7) 

Positive 12 (1.8) 5 (1.5) 

Negative 202 (30.3) 103 (30.8) 

Not performed 453 (67.9) 226 (67.7) 

Clinical N classification 
(TNM 7) 

Data available 798 (82.7) 401 (83.7) 

cN1 204 (25.6) 115 (28.7) 

cN2 (NOS) 1 (0.1) 0 (0) 

cN2a 159 (19.9) 84 (20.9) 

cN2b 330 (41.4) 153 (38.2) 

cN2c 69 (8.6) 27 (6.7) 

cN3 (NOS) 6 (0.8) 3 (0.7) 

cN3a 11 (1.4) 8 (2) 

cN3b 18 (2.3) 11 (2.7) 

Clinical M classification 
(TNM 7) 

Data available 929 (96.3) 464 (96.9) 

M0 886 (95.4) 447 (96.3) 

M1 43 (4.6) 17 (3.7) 

Histologically confirmed primary 
site 

Data available 954 (98.9) 473 (98.7) 

No primary site 482 (50.5) 359 (75.9) 

Ipsilateral tonsil 230 (24.1) 64 (13.5) 

Contralateral tonsil 2 (0.2) 2 (0.4) 

Ipsilateral glossotonsillar sulcus 17 (1.8) 5 (1.1) 

Contralateral glossotonsillar sulcus 0 (0) 0 (0) 

Ipsilateral tongue base 135 (14.2) 29 (6.1) 

Midline Tongue base, within 1 cm of midline 6 (0.6) 2 (0.4) 

Contralateral tongue base 4 (0.4) 2 (0.4) 

Soft Palate 1 (0.1) 0 (0) 

Vallecula 2 (0.2) 0 (0) 

Multiple foci 
(unilateral, all >1cm from midline) 

7 (0.7) 3 (0.6) 

Multiple foci 
(bilateral, contralateral or any foci within 1 cm of 

midline) 

6 (0.6) 1 (0.2) 

Oral cavity 6 (0.6) 1 (0.2) 

Nasopharynx 15 (1.6) 0 (0) 

Hypopharynx (NOS) 19 (2) 0 (0) 

Posterior pharyngeal wall 3 (0.3) 0 (0) 
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Post cricoid region 4 (0.4) 2 (0.4) 

Supraglottis 5 (0.5) 0 (0) 

Glottis 2 (0.2) 1 (0.2) 

Subglottis 1 (0.1) 0 (0) 

Cervical oesophagus 3 (0.3) 0 (0) 

Parotid 3 (0.3) 1 (0.2) 

Submandibular gland 1 (0.1) 1 (0.2) 
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Table 2-6: Univariable analysis of CT versus MRI performed concurrently with PET-CT 

(within 10 days) in the HNSCCUP National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown 

primary, NOS is not otherwise specified, HPV is human papillomavirus, ECOG 

is Eastern Cooperative Oncology Group, PET-CT is 18F-Fluorodeoxyglucose- 

Positron emission tomography- computerised tomography. 

  
Concurrent PET-CT and CT 

only 
(n 74) 

Concurrent PET-CT and MRI 
only 

(n 152) 

 

Variable Classification n (%) n (%) p 

Age Median, years 57.5 59 0.395 

Minimum, 
years 

35 40 
 

Maximum, 
years 

89 86 
 

Mean, years 58.7 59.6 
 

StDev, years 10.6 9.3 
 

Sex Data available 74 (100) 152 (100) 0.247 

Female 14 (18.9) 41 (27) 
 

Male 60 (81.1) 111 (73) 
 

Smoking Data available 70 (94.6) 132 (86.8) 0.167 

Never smoker 20 (28.6) 45 (34.1) 
 

Ex-smoker 24 (34.3) 55 (41.7) 
 

Current smoker 26 (37.1) 32 (24.2) 
 

Alcohol Data available 58 (78.4) 114 (75) 0.117 

No alcohol 15 (25.9) 18 (15.8) 
 

Light alcohol 27 (46.6) 71 (62.3) 
 

Heavy alcohol 16 (27.6) 25 (21.9) 
 

ECOG performance status Data available 69 (93.2) 148 (97.4) 0.362 

0 56 (81.2) 108 (73) 
 

1 8 (11.6) 30 (20.3) 
 

2 4 (5.8) 9 (6.1) 
 

3 1 (1.4) 1 (0.7) 
 

4 0 (0) 0 (0) 
 

Principal nodal level at presentation Data available 71 (95.9) 148 (97.4) 0.833 

1 2 (2.8) 6 (4.1) 
 

2 59 (83.1) 113 (76.4) 
 

3 8 (11.3) 21 (14.2) 
 

4 0 (0) 3 (2) 
 

5 2 (2.8) 5 (3.4) 
 

HPV status Data available 71 (95.9) 139 (91.4) 0.743 

Positive 51 (71.8) 103 (74.1) 
 

Negative 20 (28.2) 36 (25.9) 
 

Histologically confirmed primary 
site 

Data available 74 (100) 152 (100) 0.003 

Yes 30 (40.5) 95 (62.5) 
 

No 44 (59.5) 57 (37.5) 
 

Prior tonsillectomy Data available 69 (93.2) 139 (91.4) 1 

Yes 12 (17.4) 23 (16.5) 
 

No 57 (82.6) 116 (83.5) 
 

Data available 70 (94.6) 144 (94.7) 0.816 
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Clinical N classification (as per 
TNM 7) 

cNx 0 (0) 0 (0) 
 

cN0 0 (0) 0 (0) 
 

cN1 14 (20) 22 (15.3) 
 

cN2 (NOS) 0 (0) 1 (0.7) 
 

cN2a 15 (21.4) 33 (22.9) 
 

cN2b 32 (45.7) 67 (46.5) 
 

cN2c 7 (10) 15 (10.4) 
 

cN3 (NOS) 1 (1.4) 0 (0) 
 

cN3a 0 (0) 2 (1.4) 
 

cN3b 1 (1.4) 4 (2.8) 
 

M classification Data available 72 (97.3) 146 (96.1) 1 

M0 70 (97.2) 142 (97.3) 
 

M1 2 (2.8) 4 (2.7) 
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Table 2-7:  Diagnostic surgeries for all patients and for HNSCCUP with no clear primary 

on PET-CT in the HNSCCUP National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown 

primary. NOS is not otherwise specified, UADT is Upper Aero-Digestive Tract, 

TBM is tongue base mucosectomy.  

^of those undergoing at least one diagnostic theatre episode.  

*targeted based on any radiological or clinical suspicion at time of surgery. 

  

All patients 
(n 965) 

No clear  
primary site  
on PET-CT 

(n 479) 

Variable Classification n (%) n (%) 

Total diagnostic theatre episodes Data available 909 (94.2) 455 (95) 

0 80 (8.8) 31 (6.8) 

1 652 (71.7) 331 (72.7) 

2 164 (18) 88 (19.3) 

3 or more 13 (1.4) 5 (1.1) 

Prior tonsillectomy Data available 873 (90.5) 433 (90.4) 

Yes 138 (15.8) 82 (18.9) 

No 735 (84.2) 351 (81.1) 

Ipsilateral tonsillectomy Data available 914 (94.7) 455 (95) 

Yes (including remnant) 512 (66) 278 (74.5) 

No (excluding  prior tonsillectomy) 264 (34) 95 (25.5) 

Contralateral tonsillectomy Data available 907 (94) 454 (94.8) 

Yes (including remnant) 396 (51.5) 234 (62.9) 

No (excluding  prior tonsillectomy) 373 (48.5) 138 (37.1) 

Ipsilateral TBM Data available 965 (100) 479 (100) 

Yes 156 (16.2) 104 (21.7) 

No 809 (83.8) 375 (78.3) 

Contralateral TBM Data available 965 (100) 479 (100) 

Yes 108 (11.2) 82 (17.1) 

No 857 (88.8) 397 (82.9) 

Any untargeted UADT biopsy^ Data available 820 (92.7) 418 (93.3) 

Yes 296 (36.1) 201 (48.1) 

No 524 (63.9) 217 (51.9) 

Forceps biopsies of 
Nasopharynx^ 

Data available 789 (89.2) 401 (89.5) 

Nil 612 (77.6) 284 (70.8) 

Targeted 59 (7.5) 23 (5.7) 

Untargeted 118 (15) 94 (23.4) 

Forceps biopsies of 
Tonsils^ 

Data available 797 (90.1) 408 (91.1) 

Nil 501 (62.9) 261 (64) 

Targeted 182 (22.8) 58 (14.2) 

Untargeted 114 (14.3) 89 (21.8) 

Forceps biopsies of 
Tongue base^ 

Data available 787 (88.9) 395 (88.2) 

Nil 284 (36.1) 133 (33.7) 

Targeted 260 (33) 86 (21.8) 

Untargeted 243 (30.9) 176 (44.6) 

Forceps biopsies of 
Hypopharynx^ 

Data available 795 (89.8) 410 (91.5) 

Nil 684 (86) 348 (84.9) 

Targeted 50 (6.3) 19 (4.6) 
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Untargeted 61 (7.7) 43 (10.5) 

Forceps biopsies of 
Other sites^ 

Data available 690 (78) 354 (79) 

No 599 (86.8) 306 (86.4) 

Yes 91 (13.2) 48 (13.6) 

Intraoperative 
Frozen biopsy^ 

Data available 703 (79.4) 360 (80.4) 

Yes 23 (3.3) 8 (2.2) 

No 680 (96.7) 352 (97.8) 

Intraoperative 
Narrow band imaging^ 

Data available 646 (73) 325 (72.5) 

Yes 21 (3.3) 11 (3.4) 

No 625 (96.7) 314 (96.6) 

Intraoperative 
Ultrasound^ 

Data available 690 (78) 350 (78.1) 

Yes 4 (0.6) 1 (0.3) 

No 686 (99.4) 349 (99.7) 
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Table 2-8: Comparison of patient and treatment factors between HNSCCUP with unilateral nodal disease treated with curative intent, stratified by treatment 

groups intent in the HNSCCUP National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown primary, ECOG is Eastern Cooperative Oncology Group, TBM is tongue 

base mucosectomy, HPV is human papillomavirus, NOS is not otherwise specified. 

  
HPV-positive 

HNSCCUP with 
unilateral neck 

disease treated with 
ipsilateral neck 

dissection but with 
no ipsilateral 
radiotherapy 

(n=31) 

HPV-positive 
HNSCCUP with 
unilateral neck 

disease treated with 
ipsilateral neck 

dissection and with 
ipsilateral 

radiotherapy 
(n=79) 

HPV-positive 
HNSCCUP with 
unilateral neck 

disease treated with 
no ipsilateral neck 
dissection but with 

ipsilateral 
radiotherapy 

(n=99) 

 
HPV-negative 

HNSCCUP with 
unilateral neck 

disease treated with 
ipsilateral neck 
dissection but 
no ipsilateral 
radiotherapy 

(n=18) 

HPV-negative 
HNSCCUP with 
unilateral neck 

disease treated with 
ipsilateral neck 
dissection and 

ipsilateral 
radiotherapy 

(n=43) 

HPV-negative 
HNSCCUP with 
unilateral neck 

disease treated with 
no ipsilateral neck 
dissection but with 

ipsilateral 
radiotherapy 

(n=28) 

 

Variable Classification n (%) n (%) n (%) p n (%) n (%) n (%) p 

Age Median, years 61.5 58 57 0.265 67.5 63 61.5 0.632 

Minimum, years 32 31 26 
 

50 46 34 
 

Maximum, years 86 79 77 
 

81 88 75 
 

Mean, years 60.5 58.4 57.3 
 

66.5 62.9 60.7 
 

Standard deviation, 
years 

10.9 9.6 8.3 
 

8.7 9 8.5 
 

Sex Data available 31 (100) 76 (96.2) 94 (94.9) 0.062 18 (100) 42 (97.7) 28 (100) 0.450 

Female 8 (25.8) 13 (17.1) 31 (33) 
 

3 (16.7) 7 (16.7) 8 (28.6) 
 

Male 23 (74.2) 63 (82.9) 63 (67) 
 

15 (83.3) 35 (83.3) 20 (71.4) 
 

Smoking Data available 31 (100) 67 (84.8) 92 (92.9) 0.525 16 (88.9) 43 (100) 27 (96.4) 0.993 

Never smoker 13 (41.9) 25 (37.3) 41 (44.6) 
 

3 (18.8) 8 (18.6) 5 (18.5) 
 

Ex-smoker 10 (32.3) 28 (41.8) 38 (41.3) 
 

4 (25) 13 (30.2) 7 (25.9) 
 

Current smoker 8 (25.8) 14 (20.9) 13 (14.1) 
 

9 (56.3) 22 (51.2) 15 (55.6) 
 

Alcohol Data available 26 (83.9) 59 (74.7) 78 (78.8) 0.090 16 (88.9) 42 (97.7) 24 (85.7) 0.446 

No alcohol 7 (26.9) 11 (18.6) 12 (15.4) 
 

5 (31.3) 7 (16.7) 5 (20.8) 
 

Light alcohol 12 (46.2) 37 (62.7) 58 (74.4) 
 

4 (25) 21 (50) 12 (50) 
 

Heavy alcohol 7 (26.9) 11 (18.6) 8 (10.3) 
 

7 (43.8) 14 (33.3) 7 (29.2) 
 

ECOG performance status Data available 30 (96.8) 75 (94.9) 94 (94.9) 0.450 17 (94.4) 42 (97.7) 26 (92.9) 0.495 

0 25 (83.3) 61 (81.3) 79 (84) 
 

8 (47.1) 27 (64.3) 14 (53.8) 
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1 4 (13.3) 11 (14.7) 14 (14.9) 
 

8 (47.1) 10 (23.8) 11 (42.3) 
 

2 0 (0) 3 (4) 1 (1.1) 
 

1 (5.9) 4 (9.5) 1 (3.8) 
 

3 1 (3.3) 0 (0) 0 (0) 
 

0 (0) 1 (2.4) 0 (0) 
 

Principal nodal level at 
presentation 

Data available 31 (100) 78 (98.7) 99 (100) 0.364 18 (100) 43 (100) 28 (100) 0.132 

1 3 (9.7) 2 (2.6) 3 (3) 
 

5 (27.8) 3 (7) 4 (14.3) 
 

2 22 (71) 68 (87.2) 76 (76.8) 
 

11 (61.1) 35 (81.4) 16 (57.1) 
 

3 4 (12.9) 6 (7.7) 11 (11.1) 
 

2 (11.1) 4 (9.3) 6 (21.4) 
 

4 1 (3.2) 1 (1.3) 6 (6.1) 
 

0 (0) 0 (0) 0 (0) 
 

5 1 (3.2) 1 (1.3) 3 (3) 
 

0 (0) 1 (2.3) 2 (7.1) 
 

Clinical N classification 
(as per TNM 7) 

Data available 31 (100) 78 (98.7) 99 (100) 0.001 18 (100) 40 (93) 28 (100) <0.001 

cN1 15 (48.4) 13 (16.7) 34 (34.3) 
 

14 (77.8) 12 (30) 4 (14.3) 
 

cN2a 10 (32.3) 26 (33.3) 20 (20.2) 
 

3 (16.7) 9 (22.5) 6 (21.4) 
 

cN2b 6 (19.4) 39 (50) 45 (45.5) 
 

1 (5.6) 19 (47.5) 18 (64.3) 
 

Prior tonsillectomy Data available 29 (93.5) 71 (89.9) 90 (90.9) 0.679 15 (83.3) 36 (83.7) 27 (96.4) 0.796 

Yes 7 (24.1) 20 (28.2) 29 (32.2) 
 

2 (13.3) 6 (16.7) 6 (22.2) 
 

No 22 (75.9) 51 (71.8) 61 (67.8) 
 

13 (86.7) 30 (83.3) 21 (77.8) 
 

Ipsilateral tonsillectomy Data available 31 (100) 76 (96.2) 96 (97) 0.421 17 (94.4) 40 (93) 27 (96.4) 0.020 

Yes (including 
remnant) 

19 (76) 48 (85.7) 51 (76.1) 
 

10 (66.7) 31 (91.2) 11 (52.4) 
 

No (excluding prior 
tonsillectomy) 

6 (24) 8 (14.3) 16 (23.9) 
 

5 (33.3) 3 (8.8) 10 (47.6) 
 

Contralateral tonsillectomy Data available 31 (100) 74 (93.7) 94 (94.9) 0.847 17 (94.4) 40 (93) 27 (96.4) 0.011 

Yes (including 
remnant) 

13 (52) 38 (70.4) 46 (70.8) 
 

9 (60) 28 (82.4) 8 (38.1) 
 

No (excluding prior 
tonsillectomy) 

12 (48) 16 (29.6) 19 (29.2) 
 

6 (40) 6 (17.6) 13 (61.9) 
 

Ipsilateral TBM Data available 31 (100) 79 (100) 99 (100) 0.014 18 (100) 43 (100) 28 (100) 0.388 

Yes 11 (35.5) 20 (25.3) 13 (13.1) 
 

6 (33.3) 8 (18.6) 5 (17.9) 
 

No 20 (64.5) 59 (74.7) 86 (86.9) 
 

12 (66.7) 35 (81.4) 23 (82.1) 
 

Contralateral TBM Data available 31 (100) 79 (100) 99 (100) 0.048 18 (100) 43 (100) 28 (100) 0.304 

Yes 8 (25.8) 13 (16.5) 9 (9.1) 
 

5 (27.8) 6 (14) 3 (10.7) 
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No 23 (74.2) 66 (83.5) 90 (90.9) 
 

13 (72.2) 37 (86) 25 (89.3) 
 

Did patient factors alter 
the treatment offered? 

Data available 31 (100) 75 (94.9) 96 (97) 0.409 16 (88.9) 39 (90.7) 27 (96.4) 0.879 

No 29 (93.5) 73 (97.3) 89 (92.7) 
 

15 (93.8) 36 (92.3) 24 (88.9) 
 

Patient choice 2 (6.5) 2 (2.7) 3 (3.1) 
 

1 (6.3) 0 (0) 1 (3.7) 
 

Patient fitness 0 (0) 0 (0) 4 (4.2) 
 

0 (0) 3 (7.7) 2 (7.4) 
 

Patient choice & 
fitness 

0 (0) 0 (0) 0 (0) 
 

0 (0) 0 (0) 0 (0) 
 

Contralateral neck 
dissection 

Data available 31 (100) 79 (100) 99 (100) 1 18 (100) 43 (100) 28 (100) 0.300 

Yes 0 (0) 1 (1.3) 1 (1) 
 

0 (0) 3 (7) 0 (0) 
 

No 31 (100) 78 (98.7) 98 (99) 
 

18 (100) 40 (93) 28 (100) 
 

Contralateral neck 
radiotherapy 

Data available 26 (83.9) 72 (91.1) 86 (86.9) <0.001 18 (100) 42 (97.7) 26 (92.9) 0.004 

Yes 0 (0) 27 (37.5) 39 (45.3) 
 

0 (0) 10 (23.8) 11 (42.3) 
 

No 26 (100) 45 (62.5) 47 (54.7) 
 

18 (100) 32 (76.2) 15 (57.7) 
 

Chemotherapy Data available 27 (87.1) 78 (98.7) 96 (97) <0.001 18 (100) 42 (97.7) 28 (100) <0.001 

Neoadjuvant 0 (0) 1 (1.3) 3 (3.1) 
 

0 (0) 2 (4.8) 1 (3.6) 
 

Concurrent 0 (0) 41 (52.6) 82 (85.4) 
 

1 (5.6) 18 (42.9) 18 (64.3) 
 

Neoadjuvant & 
concurrent 

0 (0) 0 (0) 1 (1) 
 

0 (0) 0 (0) 2 (7.1) 
 

No 27 (100) 36 (46.2) 10 (10.4) 
 

17 (94.4) 22 (52.4) 7 (25) 
 

  



 

 

P
A

R
T

 2
: T

h
e H

N
S

C
C

U
P

 N
a

tio
n

a
l A

u
d

it 2
0

2
1 

J
. C

. H
a

rd
m

a
n

 
P

a
g

e 118
 o

f 3
7

5
 

P
h

D
 th

esis 2
0

2
2

 

Table 2-9: Diagnostic surgeries for all patients and for HNSCCUP with no clear primary on PET-CT in the HNSCCUP National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown primary, HPV is human papillomavirus, ECOG is Eastern Cooperative 

Oncology Group, NOS is not otherwise specified, UADT is Upper Aero-Digestive Tract, TBM is tongue base mucosectomy.  

^of those undergoing at least one diagnostic theatre episode.  

*targeted based on any radiological or clinical suspicion at time of surgery 

  

No clear primary site  
on PET-CT 

  

HPV-positive 
(n=289) 

HPV-negative 
(n=144) 

Variable Classification n (%) n (%) 

Age Median, years 57 64 

 Minimum, years 26 41 

 Maximum, years 86 89 

 Mean, years 58.1 64.8 

 StDev, years 9.4 9.5 

Sex Data available 284 (98.3) 140 (97.2) 

 Female 74 (26.1) 33 (23.6) 

 Male 210 (73.9) 107 (76.4) 

Smoking Data available 267 (92.4) 136 (94.4) 

 Never smoker 93 (34.8) 26 (19.1) 

 Ex-smoker 102 (38.2) 45 (33.1) 

 Current smoker 72 (27) 65 (47.8) 

Alcohol Data available 228 (78.9) 125 (86.8) 

 No alcohol 42 (18.4) 29 (23.2) 

 Light alcohol 145 (63.6) 58 (46.4) 

 Heavy alcohol 41 (18) 38 (30.4) 

ECOG performance status Data available 280 (96.9) 136 (94.4) 

 0 220 (78.6) 79 (58.1) 

 1 45 (16.1) 38 (27.9) 

 2 13 (4.6) 16 (11.8) 

 3 2 (0.7) 3 (2.2) 
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Clinical N classification 
(TNM 7) 

Data available 239 (82.7) 122 (84.7) 

 cN1 71 (29.7) 35 (28.7) 

 cN2a 53 (22.2) 21 (17.2) 

 cN2b 91 (38.1) 44 (36.1) 

 cN2c 17 (7.1) 9 (7.4) 

 cN3 NOS 3 (1.3) 0 

 cN3a 1 (0.4) 6 (4.9) 

 cN3b 3 (1.3) 7 (5.7) 

M classification Data available 278 (96.2) 141 (97.9) 

 M0 274 (98.6) 133 (94.3) 

 M1 4 (1.4) 8 (5.7) 

Total diagnostic trips to theatre Data available 277 (95.8) 134 (93.1) 

 0 8 (2.9) 18 (13.4) 

 1 208 (75.1) 91 (67.9) 

 2 57 (20.6) 24 (17.9) 

 3 or more 4 (1.4) 1 (0.7) 

Prior tonsillectomy Data available 269 (93.1) 121 (84) 

 Yes 59 (21.9) 18 (14.9) 

 No 210 (78.1) 103 (85.1) 

Ipsilateral tonsillectomy Data available 280 (96.9) 132 (91.7) 

 Yes (including remnant) 178 (80.5) 75 (65.8) 

 No (excluding prior tonsillectomy) 43 (19.5) 39 (34.2) 

Contralateral tonsillectomy Data available 279 (96.5) 132 (91.7) 

 Yes (inc. remnant) 152 (69.1) 62 (54.4) 

 No (exc. prior tonsillectomy) 68 (30.9) 52 (45.6) 

Ipsilateral TBM Data available 289 (100) 144 (100) 

 Yes 75 (26) 26 (18.1) 

 No 214 (74) 118 (81.9) 

Contralateral TBM Data available 289 (100) 144 (100) 
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 Yes 62 (21.5) 18 (12.5) 

 No 227 (78.5) 126 (87.5) 

Any untargeted biopsy^ Data available 265 (94.3) 116 (92.1) 

 Yes 116 (43.8) 63 (54.3) 

 No 149 (56.2) 53 (45.7) 

Forceps biopsies of 
Nasopharynx^ 

Data available 253 (90) 113 (89.7) 

 No 183 (72.3) 78 (69) 

 Targeted* 19 (7.5) 4 (3.5) 

 Untargeted/ random 51 (20.2) 31 (27.4) 

Forceps biopsies of 
Tonsils^ 

Data available 258 (91.8) 113 (89.7) 

 No 172 (66.7) 72 (63.7) 

 Targeted* 39 (15.1) 11 (9.7) 

 Untargeted/ random 47 (18.2) 30 (26.5) 

Forceps biopsies of 
Tongue base^ 

Data available 251 (89.3) 109 (86.5) 

 No 89 (35.5) 34 (31.2) 

 Targeted* 60 (23.9) 19 (17.4) 

 Untargeted/ random 102 (40.6) 56 (51.4) 

Forceps biopsies of 
Hypopharynx^ 

Data available 261 (92.9) 114 (90.5) 

 No 222 (85.1) 100 (87.7) 

 Targeted* 14 (5.4) 2 (1.8) 

 Untargeted/ random 25 (9.6) 12 (10.5) 

Forceps biopsies of 
Other sites^ 

Data available 217 (77.2) 100 (79.4) 

 No 194 (89.4) 85 (85) 

 Yes 23 (10.6) 15 (15) 

Intraoperative 
Frozen biopsy^ 

Data available 231 (82.2) 97 (77) 

 Yes 2 (0.9) 2 (2.1) 
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 No 229 (99.1) 95 (97.9) 

Intraoperative 
Narrow band imaging^ 

Data available 205 (73) 93 (73.8) 

 Yes 8 (3.9) 3 (3.2) 

 No 197 (96.1) 90 (96.8) 

Intraoperative 
Ultrasound^ 

Data available 223 (79.4) 98 (77.8) 

 Yes 1 (0.4) 0 

 No 222 (99.6) 98 (100) 

Histologically confirmed primary site Data available 288 (99.7) 141 (97.9) 

 NOT identified (true unknown primary) 201 (79.4) 121 (107.1) 

 Ipsilateral tonsil 52 (20.6) 8 (7.1) 

 Contralateral tonsil 2 (0.8) 0 

 Ipsilateral glossotonsillar sulcus 5 (2) 0 

 Contralateral glossotonsillar sulcus 0 0 

 Ipsilateral tongue base 21 (8.3) 7 (6.2) 

 Midline Tongue base, within 1 cm of 
midline 

2 (0.8) 0 

 Contralateral tongue base 1 (0.4) 1 (0.9) 

 Multiple foci 
(unilateral, all >1cm from midline) 

3 (1.2) 0 

 
Multiple foci 

(bilateral, contralateral or any foci 
within 1 cm of midline) 

1 (0.4) 0 

 Oral cavity 0 1 (0.9) 

 Post cricoid region 0 1 (0.9) 

 Parotid 0 1 (0.9) 

 Submandibular gland SCC 0 1 (0.9) 
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Table 2-10: Oncological outcomes for all patients and by subgroups intent in the HNSCCUP National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown primary, HPV is human papillomavirus, CI is confidence interval, OS is 

overall survival, DFS is disease-free survival, DSS is disease-specific survival, LC is local control. 

Oncological 
status 

All treated 
HNSCCUP  
% (95% CI) 

HPV-positive 
treated 

HNSCCUP  
% (95% CI) 

HPV-negative 
treated 

HNSCCUP  
% (95% CI) 

HPV-positive 
HNSCCUP treated 

with neck 
dissection and 

without 
radiotherapy  
% (95% CI) 

HPV-positive 
HNSCCUP treated 

with neck 
dissection and 

with radiotherapy  
% (95% CI) 

HPV-positive 
HNSCCUP treated 

without neck 
dissection and 

with radiotherapy 
% (95% CI) 

HPV-negative 
HNSCCUP treated 

with neck 
dissection and 

without 
radiotherapy  
% (95% CI) 

HPV-negative 
HNSCCUP treated 

with neck 
dissection and 

with radiotherapy  
% (95% CI) 

HPV-negative 
HNSCCUP treated 

without neck 
dissection and 

with radiotherapy  
% (95% CI) 

At 2 years          

     OS 81.0 (77.4, 84.7) 90.6 (87.1, 94.3) 69.3 (61.9, 77.5) 96.8 (90.8, 100) 100 (100, 100) 92.6 (87.1, 98.5) 93.8 (82.6, 100) 77.2 (65.1, 91.6) 74.2 (59.4, 92.7) 

     DFS 69.9 (65.8, 74.3) 81.3 (76.7, 86.2) 54.8 (47.1, 63.8) 69.0 (54.0, 88.1) 97.3 (93.8, 100) 83.7 (76.4, 91.7) 75.0 (56.5, 99.5) 68.2 (55.3, 84.2) 62.9 (46.9, 84.3) 

     DSS 84.9 (81.6, 88.3) 92.8 (89.7, 96.1) 74.4 (67.3, 82.3) 100 (100, 100) 100 (100, 100) 94.8 (90.0, 99.9) 93.8 (82.6, 100) 86.4 (75.8, 98.4) 76.9 (62.3, 95.0) 

     LC 95.9 (93.9, 98.0) 96.8 (94.6, 99.2) 95.0 (91.0, 99.1) 81.5 (68.0, 97.6) 98.6 (95.9, 100) 98.8 (96.5, 100) 87.1 (71.8, 100) 96.6 (90.1, 100) 100 (100, 100) 

At 5 years          

     OS 66.4 (60.2, 73.4) 85.0 (78.4, 92.3) 43.5 (32.9, 57.5) 96.8 (90.8, 100) 96.9 (92.8, 100) 89.5 (82.8, 96.8) 66.8 (43.9, 100) 46.3 (29.6, 72.7) 57.9 (40.2, 83.2) 

     DFS 54.2 (47.6, 61.7) 70.5 (62.0, 80.2) 33.7 (24.2, 46.9) 24.9 (8.5, 73.1) 94.3 (89.0, 99.9) 82.3 (74.7, 90.6) - 44.4 (28.3, 69.9) 40.4 (23.7, 68.9) 

     DSS 78.5 (73.4, 83.9) 91.7 (88.2, 95.3) 55.8 (43.6, 71.3) 100 (100, 100) 100 (100, 100) 93.1 (87.3, 99.2) 93.8 (82.6, 100) 71.1 (54.1, 93.5) 64.6 (46.7, 89.4) 

     LC 90.2 (85.4, 95.2) 90.4 (84.2, 97.2) 89.7 (82.9, 97.1) 41.8 (21.5, 81.4) 98.6 (95.9, 100) 98.8 (96.5, 100) - 96.6 (90.1, 100) 93.3 (81.5, 100) 
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Table 2-11: Results from multivariable Cox regression analysis for HNSCCUP with unilateral nodal disease treated with curative intent in the HNSCCUP 

National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown primary, HPV is human papillomavirus, HR is hazard ratio, CI is 

confidence interval, OS is overall survival, DFS is disease-free survival, DSS is disease-specific survival, LC is local control. 

   OS DFS DSS LC 

Prognostic factor Reference Comparator HR (95% CIs) p HR (95% CIs) p HR (95% CIs) p HR (95% CIs) p 

HPV status Negative Positive 0.132 (0.066, 0.265) <0.001 0.308 (0.190, 0.498) <0.001 0.104 (0.039, 0.283) <0.001 - - 

Contralateral TBM No Yes - - 2.149 (1.199, 3.853) 0.010 - - - - 

Chemotherapy No Yes - - 0.607 (0.373, 0.988) 0.045 - - - - 

Ipsilateral neck radiotherapy No Yes - - - - - - 0.049 (0.016, 0.151) <0.001 
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Table 2-12: Results from univariable Cox regression analysis for HNSCCUP with unilateral nodal disease treated with curative intent in the HNSCCUP 

National Audit.   

HNSCCUP is head and neck squamous cell carcinoma from an unknown primary, HPV is human papillomavirus, HR is hazard ratio, CI is 

confidence interval, OS is overall survival, DFS is disease-free survival, DSS is disease-specific survival, LC is local control, ECOG is Eastern 

Cooperative Oncology Group, FDT is first definitive treatment. 

   OS DFS DSS LC 

Prognostic factor Reference Comparator 
Schoenfeld 

residuals test 

Univariable Cox 

Schoenfeld 
residuals test 

Univariable Cox 

Schoenfeld 
residuals test 

Univariable Cox 

Schoenfeld 
residuals test 

Univariable Cox 

HR (95% 
CIs) p 

HR (95% 
CIs) p 

HR (95% 
CIs) p 

HR (95% 
CIs) p 

HPV status Negative Positive 0.516 
0.132 (0.066, 

0.265) 
<0.001 0.325 

0.287 (0.181, 
0.455) 

<0.001 0.346 
0.104 (0.039, 

0.283) 
<0.001 0.819 

0.627 (0.234, 
1.68) 

0.353 

Age (median 59 years) < median ≥ median 0.186 
1.05 (1.02, 

1.08) 
0.001 0.061 

1.49 (0.938, 
2.35) 

0.092 0.300 
1.48 (0.641, 

3.43) 
0.357 0.510 

0.975 (0.385, 
2.47) 

0.958 

Sex Female Male 0.830 
1.63 (0.728, 

3.63) 
0.236 0.424 

1.04 (0.587, 
1.84) 

0.891 0.737 
1.83 (0.541, 

6.19) 
0.331 0.420 

0.891 (0.291, 
2.73) 

0.839 

Smoking 
Non/ Ex-

smoker 
Current 
smoker 

0.737 
1.94 (0.991, 

3.81) 
0.053 0.094 

1.87 (1.08, 
3.22) 

0.025 0.074 
1.24 (0.504, 

3.03) 
0.643 0.884 

4.7 (1.07, 
20.6) 

0.040 

Alcohol 
Nil/ Light 

alcohol 
Heavy 
alcohol 

0.189 
0.503 (0.275, 

0.919) 
0.026 0.106 

0.538 (0.324, 
0.893) 

0.017 0.874 
0.367 (0.159, 

0.85) 
0.019 0.326 

0.277 (0.097, 
0.791) 

0.017 

ECOG performance 
status 

0 1/ 2/ 3 0.398 
0.25 (0.14, 

0.444) 
<0.001 0.929 

0.551 (0.337, 
0.9) 

0.017 0.395 
0.34 (0.144, 

0.8) 
0.014 0.168 

0.664 (0.231, 
1.91) 

0.448 

Principal nodal level 2 1/ 3/ 4/ 5 0.341 
1.88 (1.04, 

3.39) 
0.036 0.935 

1.49 (0.896, 
2.48) 

0.124 0.224 
2.46 (1.05, 

5.78) 
0.038 0.950 

0.795 (0.229, 
2.75) 

0.717 

Clinical nodal stage cN1 cN2a/ cN2b 0.890 
1.34 (0.697, 

2.56) 
0.383 0.508 

0.885 (0.543, 
1.44) 

0.623 0.899 
0.952 (0.388, 

2.34) 
0.915 0.995 

0.68 (0.263, 
1.75) 

0.425 

Prior tonsillectomy No Yes 0.971 
0.537 (0.24, 

1.2) 
0.130 0.913 

0.616 (0.33, 
1.15) 

0.128 0.547 
0.683 (0.23, 

2.03) 
0.492 0.801 

0.901 (0.294, 
2.77) 

0.856 

Ipsilateral 
tonsillectomy 

No Yes 0.482 
1.32 (0.737, 

2.35) 
0.353 0.928 

1.32 (0.823, 
2.13) 

0.248 0.515 
1.67 (0.679, 

4.08) 
0.265 0.606 

1.22 (0.474, 
3.15) 

0.679 

Contralateral 
tonsillectomy 

No Yes 0.828 
1.48 (0.842, 

2.61) 
0.173 0.509 

1.31 (0.829, 
2.08) 

0.247 0.728 
1.66 (0.71, 

3.89) 
0.242 0.044 0 (0, 6.635) 0.083 

Ipsilateral TBM No Yes 0.418 
1.16 (0.563, 

2.4) 
0.684 0.091 

1.6 (0.942, 
2.7) 

0.082 0.236 
1.71 (0.669, 

4.39) 
0.261 0.066 

3.66 (1.38, 
9.72) 

0.009 

Contralateral TBM No Yes 0.639 
1.69 (0.792, 

3.62) 
0.174 0.304 

2.02 (1.14, 
3.58) 

0.016 0.338 
2.3 (0.846, 

6.25) 
0.103 0.238 

2.74 (0.886, 
8.48) 

0.080 
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Ipsilateral neck 
dissection 

No Yes 0.242 
0.794 (0.452, 

1.4) 
0.424 0.054 

0.989 (0.62, 
1.58) 

0.964 0.901 
0.481 (0.206, 

1.13) 
0.092 0.747 

5.52 (1.27, 
24) 

0.023 

Contralateral neck 
dissection 

No Yes 0.363 
1.59 (0.385, 

6.54) 
0.523 0.956 

1.1 (0.153, 
7.91) 

0.926 0.193 
3.58 (0.482, 

26.7) 
0.213 1.000 0 (0, Inf) 0.998 

Ipsilateral neck 
radiotherapy 

No Yes 0.767 
1.15 (0.516, 

2.57) 
0.730 0.039 

0.990 (0.174, 
5.631) 

0.991 0.099 
3.95 (0.531, 

29.4) 
0.180 0.541 

0.049 (0.016, 
0.151) 

<0.001 

Contralateral neck 
radiotherapy 

No Yes 0.333 
1.27 (0.693, 

2.33) 
0.438 0.104 

0.753 (0.439, 
1.29) 

0.302 0.772 
1.66 (0.701, 

3.95) 
0.248 0.822 

0.145 (0.019, 
1.1) 

0.062 

Chemotherapy No Yes 0.333 
0.458 (0.255, 

0.825) 
0.009 0.079 

0.468 (0.291, 
0.753) 

0.002 0.929 
0.79 (0.335, 

1.86) 
0.589 0.599 

0.145 (0.042, 
0.505) 

0.002 

Time to FDT (median 
94 days) 

< median ≥ median 0.907 
1.4 (0.778, 

2.52) 
0.262 0.381 

1.09 (0.681, 
1.74) 

0.722 0.511 
1.59 (0.657, 

3.83) 
0.306 0.886 

0.576 (0.222, 
1.49) 

0.256 
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2.3 The HNSCCUP Consensus Exercise 

2.3.1 Full title 

Development of National Multidisciplinary Recommendations for the Management of Head and Neck 

Squamous Cell Carcinoma of Unknown Primary (HNSCCUP) using a Multi-Stage Meta-Consensus Initiative. 

2.3.2 Contributions 

Alongside the primary supervisor, Vinidh Paleri, the author co-led all stages of this initiative, from 

conceptualisation to delivery. Further, the author led on writing, reviewing and editing the text contained herein, 

which has been published in BMC Medical Research Methodology.5  

The author is grateful to the following individuals for their contributions towards the delivery of this study and 

its write-up (full delineation of roles and affiliations available in Appendix 24):  

• Tom Roques and Kevin Harrington, for their invaluable input from early in the process to ensure the 

oncologists perspective was adequately incorporated.  

• Frank Stafford, for his help in organising the Consensus Day and in particular arranging the SAGE 

venue in Gateshead.  

• Sanjai Sood, as president of the ENT UK Head & Neck Society, and the other members of the 

Council, for their support and endorsement of the initiative. 

• Oracle Cancer Trust, who supported the National Consensus Day with a Grant of £5k. 

• The 39 health care professionals who contributed content to the National Consensus Day. 

• The 58 ENT Consultants who acted as representatives for their local HN MDTs and responded to 

the Delphi exercise.  
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2.3.3 Abstract[350 words] 

Background 

Methods for developing national recommendations vary widely. The successful adoption of new guidance into 

routine practice is dependent on buy-in from the clinicians delivering day-to-day patient care and must be 

considerate of existing resource constraints, as well as being aspirational in its scope. This initiative aimed to 

produce guidelines for the management of head and neck squamous cell carcinoma of unknown primary 

(HNSCCUP) using a novel methodology to maximise the likelihood of national adoption. 

Methods 

A voluntary steering committee oversaw three phases of development: 1) clarification of topic areas, data 

collection and assimilation, including systematic reviews and a National Audit of Practice; 2) a National 

Consensus Day, presenting data from the above to generate candidate consensus statements for indicative 

voting by attendees; and 3) a National Delphi Exercise seeking agreement on the candidate consensus 

statements, including representatives from all 58 UK Head and Neck Multidisciplinary Teams (MDT). 

Methodology was published online in advance of the Consensus Day and Delphi exercise. 

Results 

Four topic areas were identified to frame guideline development. The National Consensus Day was attended 

by 227 participants (54 in-person and 173 virtual). Results from seven new systematic reviews were presented, 

alongside seven expert stakeholder presentations and interim data from the National Audit and from relevant 

ongoing Clinical Trials. This resulted in the generation of 35 statements for indicative voting by attendees 

which, following steering committee ratification, led to 30 statements entering the National Delphi exercise. 

After three rounds (with a further statement added after round one), 27 statements had reached ‘strong 

agreement’ (n=25, 2, 0 for each round, respectively), a single statement achieved ‘agreement’ only (round three), 

and ‘no agreement’ could be reached for three statements (response rate 98% for each round). Subsequently, 

28 statements were adopted into the National MDT Guidelines for HNSCCUP.  

Conclusions 

The described methodology demonstrated an effective multi-phase strategy for the development of national 

practice recommendations. It may serve as a cost-effective model for future guideline development for 

controversial or rare conditions where there is a paucity of available evidence or where there is significant 

variability in management practices across a healthcare service. 
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2.3.4 Aim 

This initiative aimed to produce National Guidelines for the management of HNSCCUP using a novel multi-

phase meta-consensus methodology.   
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2.3.5 Methods 

The ENT UK Head and Neck Society Council and the author formed the Steering Committee to oversee the 

initiative (first-line authors in the subsequent publication).5 The author and primary supervisor (who was also 

a Steering Committee Member as part of the Head and Neck Society Council) adopted central leadership roles 

to maintain project momentum. The development of recommendations was divided into three phases: 1) 

clarification of topics and data assimilation; 2) a National Consensus Day; and 3) a National Delphi Exercise. 

An outline of the methodology was published online and shared with participants in advance of phase two, at 

https://bit.ly/HNSCCUPconsensusprocess.  

2.3.5.1 Phase 1: Clarification of topics and data assimilation 

2.3.5.1.1 Identification of topics to be investigated through systematic reviews 

Topics felt to be amenable to systematic review of the published literature were selected and the specific 

research question agreed by the steering committee (Appendix 21). Consultants who were identified as national 

experts in their specialty, with appropriate experience of critical appraisal, were approached to supervise senior 

trainees and clinical fellows delivering these reviews. The agreed minimum output was a presentation of the 

results during the National Consensus Day, though write-up for publication was also encouraged, and 

submitted manuscripts will undergo peer review for consideration of inclusion in a dedicated HNSCCUP in 

Clinical Otolaryngology.  

2.3.5.1.2 Identification of topics to be presented by expert stakeholders 

For topics not felt amenable to systematic review, expert stakeholders were approached to assimilate the 

literature with an agreed output of a presentation for the National Consensus Day.  

2.3.5.1.3 Identification of data to be collated from National Audit of Practice 

To learn from the contemporary management of HNSCCUP patients in the UK, a National Audit was 

conducted in collaboration with INTEGRATE (The UK ENT Trainee Research Network). The full 

methodology is outlined in The HNSCCUP National Audit 2021. In brief, all UK centres managing 

HNSCCUP patients were invited to participate via mailouts from ENT UK, the Association of 

Otolaryngologists in Training (AOT) and the INTEGRATE network. Patients undergoing PET-CT for the 

identification of a primary site cancer, having presented with cervical metastases without a clinically evident 

primary site between 2015 and 2020, were eligible for inclusion. Pathway data were collected to understand the 

patient’s diagnostic journey and outcome data were collated with a median follow up of 30 months for 

survivors. Methodology was agreed by the HNSCCUP Consensus Steering Committee. 

2.3.5.1.4 Interim reports from ongoing clinical trials 

The Chief Investigators of ongoing clinical trials relevant to the management of HNSCCUP were approached 

to outline the research design and outputs, and to see if they were able to present any interim results relevant 

to the recommendations being considered.   

https://bit.ly/HNSCCUPconsensusprocess
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2.3.5.2 Phase 2: National Multidisciplinary Consensus event to generate draft statements 

2.3.5.2.1 Draft statements generated by section chairs in advance of event 

In advance of the Consensus Day, all presentations of evidence outlined in phase one were shared with chairs 

for each of four sessions, focused around key steps in the management pathway: 1) investigations for clinically 

suspected HNSCCUP; 2) diagnostic surgery to try and identify the primary site; 3) surgical treatments; and 4) 

non-surgical treatments. Chairs reviewed the evidence and generated draft consensus statements using NICE 

guidance for recommendations language.111 The evidence and draft statements were subsequently shared with 

delegated breakout group leads who would be leading discussions on the consensus day, to incorporate any 

feedback prior to further dissemination/development.  

2.3.5.2.2 Presentations of evidence to event attendees 

The consensus day was a hybrid event, accepting both virtual and in-person attendees, structured around four 

sessions which reflected the patients’ diagnostic and treatment pathways (Consensus Day Programme in 

Appendix 21). All presentations were pre-recorded to facilitate the generation of draft consensus statements, 

as above.  

2.3.5.2.3 Breakout group discussions to amend statements 

At the end of each of the four sessions, both virtual and in-person attendees were split into equal-sized breakout 

groups. Each breakout group was chaired by a pre-identified attendee who had advanced access to the evidence 

used to generate the draft statements ahead of the day. Individual breakout groups were allocated unique pre-

drafted statements to discuss and revise as appropriate, including generating new statements or removing 

statements entirely. If time allowed, groups were able to discuss statements allocated to other groups too. 

Statements were edited by the breakout group lead live on an online Google Document. Once the breakout 

groups were brought back together, the session chair invited the group leads to summarise their discussions 

and any revisions made to the statements. This was then opened up to all attendees for input. Edits were again 

made live on the Google Document while discussions proceeded.  

2.3.5.2.4 Indicative voting on draft statements 

At the end of each session, the draft consensus statements were transferred to an online voting system (sli.do) 

which was accessible via a weblink and/or QR code. Attendees were invited to indicate their support 

(agree/disagree) for each statement. Voting remained open for a minimum of 90 minutes. The raw results of 

the indicative vote were disseminated to attendees alongside feedback requests the day after the meeting. 
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2.3.5.3 Phase 3: Delphi exercise leading to national adoption of recommendations 

2.3.5.3.1 Ratification of draft statements for clarity and consistency of wording by steering 

committee 

The steering committee reviewed all draft statements from the consensus day to ensure consistency of style, 

and phrasing. Finalised statements for the Delphi process were piloted amongst the steering committee for 

readability and suitability to upload to the Google Forms platform.  

2.3.5.3.2 Three rounds of online Delphi voting with consensus view from all national MDTs 

Following ratification by the Steering Committee, representatives from each UK HN MDT were invited to 

participate in an online modified Delphi process, hosted on Google Forms, recording their support for each 

statement with a binary agree/disagree response.  

Schedule 

The following schedule was employed: 

• 10 days for MDT responses, to ensure time for discussion at a weekly MDT meeting. 

• Four days for chasing final responses, analysis and preparation of statements for the next round. 

Thresholds 

Up to three rounds of the Delphi process were planned, with thresholds as follows:  

• ≥80% strong agreement (≤20% strong disagreement) 

• ≥67% agreement (≤33% disagreement) (applied only after the third round) 

Achieving consensus 

The following strategies to achieve consensus were set out a priori: 

Statements reaching the ‘strong agreement’ threshold at any stage will be removed from further rounds.  

• After round one, statements using the term ‘offer’ which do not achieve ‘strong agreement’ will be 

duplicated with the term ‘consider’ in place of ‘offer’ for subsequent rounds. Both the ‘offer’ and 

‘consider’ statements will be presented in parallel for subsequent rounds. 

• After round three, if both the ‘offer’ and ‘consider’ statements achieve the same level of agreement, 

then the ‘offer’ statement will be adopted in preference.  

• After round three, if the ‘consider’ statement achieves ‘strong agreement’ and the ‘offer’ statement  

achieves ‘agreement’, then the ‘consider’ statement will be adopted. 

• Action terms like ‘Perform/refer/include’ will be considered to have the same impact as ‘offer’ 

terms/statements as above 

Comments were invited at each round. The Steering Committee considered any feedback given by participants 

for incorporation into subsequent rounds. The Steering Committee was the final arbitrator of amendments 

between rounds and the ultimate production of the consensus statements.  
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2.3.5.3.3 Final ratification of adopted statements by stakeholder organisations 

The finalised consensus statements were distributed to the representatives of all UK HN MDTs for 

endorsement. Accepted statements were incorporated into the 6th edition of the ‘United Kingdom National 

Multidisciplinary Guidelines for Head and Neck Cancer’. This document was endorsed by all UK HN MDT 

stakeholder organisations and is due publication imminently at time of submission of this thesis.   

2.3.5.4 Deviations from a priori methodology 

Pre-recorded presentations were late to arrive from some speakers which limited the time that some session 

chairs and delegated breakout group leads had to generate the draft consensus statements ahead of the 

consensus event. As such, the intention to share draft statements with consensus day attendees was necessarily 

abandoned.  

During the first session discussions on the Consensus Day, virtual participants were limited to having their 

comments/questions fielded through the written chat portal due to technical difficulties with the audio link.  

Where ‘offer’ and ‘consider’ statements were presented in parallel, if the respondent indicated support for ‘offer’ 

but not ‘consider’ they were reminded that the statements would be analysed separately.  
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2.3.6 Results 

At the outset of the exercise, the Steering Committee used its national networks to compile a comprehensive 

list of 58 HN MDTs throughout the UK. Additionally, an ENT UK contact was identified who sat on each of 

these MDTs and who agreed to act as the MDT representative for the forthcoming Consensus Process. This 

work will be built on by a subsequent BAHNO initiative to map HN MDT services across the UK.  

2.3.6.1 Consensus Day 

The National Consensus Day was attended by 227 participants (54 in-person and 173 virtual). Within the four 

sessions, there were 20 pre-recorded presentations delivered by 39 health professionals: seven novel systematic 

reviews; seven expert stakeholder viewpoints, three focused summaries of interim data from the National Audit; 

and three presentations from ongoing Clinical Trials (MOSES NCT04151134 and FIND NCT03281499). After 

each of the four sessions, attendees were divided into five breakout groups (two in-person, three virtual) to 

scrutinise the statements that had been pre-drafted, having been presented with the best available evidence. 

Following subsequent discussions amongst all attendees (virtual and in-person) led by the session chairs, 29 

statements were agreed upon for indicative voting. The response rate for each statement varied between 61 and 

115 indicative votes (median n=91), with agreement ranging between 62.3% and 98.1% (median 90.2%)(Figure 

2-11, Table 2-14,Table 2-15 and Table 2-16).  

The Consensus Day received income from ticket sales (both virtual and in-person) and from exhibitor fees. 

Costs were related to venue hire, catering, information technology resources (the Zoom online platform and 

sli.do voting subscription) and event coordinator time. There was a net profit from the day which was 

distributed to ENT UK and the Head and Neck Society. 

Delphi Exercise 

Following the Consensus Day, ratification by the steering committee led to clarifications of the wording for 12 

statements, the addition of a single statement (to accommodate HPV-positive as well as HPV-negative disease) 

and the removal of six statements due to duplicated content.  

2.3.6.1.1 Responses 

Results from the three rounds of Delphi are presented in Figure 2-11. The overall response rate was 98% 

(n=57/58) for each of the three rounds. A response to every statement was required in order to submit the 

Delphi form. However, for nine instances (0.4% of 2,280 total responses), requests were made to abstain from 

the vote for that statement as a consensus from within that MDT could not be reached.  

2.3.6.1.2 Changes between rounds and adoption 

A single statement was added after round one for round two, incorporating ‘consider’ phrasing as per the a 

priori methodology. No further statements were added for round three. Strong agreement was reached for 27 

statements (n=25 in round one, two in round two and none in round three, and a single statement only reached 

agreement at the end of round three. No agreement could be reached for 3 statements and none reached 

thresholds for any level of disagreement. Consequently, following the 3-round Delphi process, 28 statements 
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were re-distributed to the representatives of UK HN MDTs for endorsement and were subsequently 

incorporated into the 6th edition of the ‘United Kingdom National Multidisciplinary Guidelines for Head and 

Neck Cancer’ (Figure 2-11 Table 2-14, Table 2-15 and Table 2-16 and the Final HNSCCUP MDT 

Consensus Guidelines). 
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Figure 2-11: Graphical summary of outcomes from the multi-stage meta-consensus exercise for HNSCCUP recommendation development. 

  

Number of statements

Stage 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Pre-drafted statements

     Consensus day discussions

Indicative votes

     Post-processing

Round 1

     Result and post-processing

Round 2

     Result and post-processing

Round 3

     Result and post-processing

OVERALL adoption

Key Adoption outcome

Statement undergoing assessed Strong agreement

Statement removed Agreement

Statement not removed Disagreement

Statement added Strong disagreement
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Table 2-13: Section 1: Investigations before diagnostic surgery for clinically suspected HNSCCUP. 

 
No. 

 
Statement 

Indicative 
vote 

Round  
1 

Round  
2 

Round  
3 

 
Outcome 

1a 
Offer all patients with clinically suspected HNSCCUP ultrasound guided sampling as a first-line investigation to diagnose cervical metastasis of SCC, 

which must include p16 and/or HPV subtyping and ancillary tests 
 [98.1%]a [96.5%] - - 

Strong 
agreement 

1b Do not offer open biopsy to patients with a neck lump as a first line investigation to diagnose cervical metastasis   [98.1%]b [98.2%] - - 
Strong 

agreement 

1c Offer all patients with clinical suspicion of HNSCCUP a concurrent MRI and PET-CT as first-line cross-sectional imaging investigations  [77.1%]b [82.5%] - - 
Strong 

agreement 

1d 
Consider image enhancement technology (including narrow band imaging) as an adjunct to white light endoscopy in the examination of all patients with 

clinically suspected HNSCCUP 
 [96.2%]a [89.5%] - - 

Strong 
agreement 

1e Refer all patients with clinically suspected pathologically confirmed HNSCCUP to a core member of head and neck MDT for further investigations  [93.4%]a [98.2%] - - 
Strong 

agreement 

a n=106, b n=105 
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Table 2-14: Section 2: Diagnostic surgery for clinically suspected pathologically confirmed HNSCCUP. 

 
No. 

 
Statement 

Indicative 
vote 

Round  
1 

Round  
2 

Round  
3 

 
Outcome 

2a Perform all radiological investigations aiming to identify the primary site prior to discussion at head and neck MDT and diagnostic surgery  [93.0%]a [94.7%] - - Strong agreement 

2b Offer nasopharyngeal biopsies when the cervical node sampling reveals Epstein-Barr virus positive metastasis   [93.0%]b [98.2%] - - Strong agreement 

2c 
Do not offer biopsies of clinically and radiologically normal upper aerodigestive tract mucosa. This excludes tonsillectomy or tongue base 

mucosectomy 
 [93.0%]b [91.2%] - - Strong agreement 

2d Offer ipsilateral tonsillectomy (rather than incisional biopsy) to all patients  [80.0%]a [89.5%] - - Strong agreement 

2e Consider contralateral tonsillectomy (rather than incisional biopsy) in all patients   [94.7%]b [100%] - - Strong agreement 

2fi Offer ipsilateral tongue base mucosectomy to all patients   [73.5%]c [71.9%] [59.6%] [61.4%] No agreement 

2fii Consider ipsilateral tongue base mucosectomy in all patients - - [89.5%] - 
Strong 

agreement 

2g Consider contralateral tongue base mucosectomy for all patients   [87.6%]c [78.9%] [80.7%] - 
Strong 

agreement 

2h 
The term ‘Ipsilateral oropharyngeal MALTectomy’ is appropriate to represent the removal of the palatine tonsil and the lingual tonsil on the 

affected side 
 [68.8%]d [59.6%] [47.4%] [49.1%] No agreement 

2i Perform tongue base mucosectomy using one of the following transoral techniques, when indicated: endoscopic, microscopic or robot-assisted  [97.4%]b [96.5%] - - Strong agreement 

a n=115, b n=114, c n=113, d n=109 
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Table 2-15: Section 3: Surgical management of patients diagnosed as HNSCCUP. 

Unless otherwise specified, the HNSCCUP patients referred to in this session are assumed to have undergone an adequate diagnostic work-up, as per their MDT, and are due to 

commence treatment as a true HNSCCUP. 

 
No. 

 
Statement 

Indicative 
vote 

Round  
1 

Round  
2 

Round  
3 

 
Outcome 

3ai 
Consider ipsilateral tonsillectomy and tongue base mucosectomy (ipsilateral oropharyngeal MALTectomy) and ipsilateral neck dissection in HPV positive 

HNSCCUP with a single node less than 3cm and with no radiological evidence of extranodal extension 
 [84.1%]d [87.7%] - - 

Strong 
agreement 

3aii 
Consider ipsilateral tonsillectomy and tongue base mucosectomy (ipsilateral oropharyngeal MALTectomy) and ipsilateral neck dissection in HPV negative 

HNSCCUP with a single node less than 3cm and with no radiological evidence of extranodal extension 
- [68.4%] [75.4%] [77.2%] Agreement 

3b 
Consider adding regular cross-sectional imaging to regular clinical examination for post-treatment surveillance of patients treated with surgery as a single 

modality, following bilateral oropharyngeal MALTectomy and pN1 disease with no extranodal extension 
 [84.8%]a [84.2%] - - 

Strong 
agreement 

3c 
Consider neck dissection prior to treatment in HPV negative HNSCCUP undergoing radical radiotherapy with advanced disease unsuitable for 

concomitant chemotherapy 
 [84.3%]c [93.0%] - - 

Strong 
agreement 

3d Consider neck dissection prior to radiotherapy +/- chemotherapy in HPV -ve HNSCCUP patients with N3 neck disease   [87.9%]b [89.5%] - - 
Strong 

agreement 

3e 
Consider contralateral staging neck dissection where there is no clinical or radiological evidence of disease to allow omission of contralateral neck 

radiotherapy 
 [62.3%]e [38.6%] [35.1%] [38.6%] No agreement 

a n=92, b n=91, c n=89, d n=88, e n=61 
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Table 2-16: Section 4: Non-surgical management of patients diagnosed as HNSCCUP. 

Unless otherwise specified, the HNSCCUP patients referred to in this session are assumed to have undergone an adequate diagnostic work-up, as per their MDT, and are due to 

commence treatment as a true HNSCCUP. 

 
No. 

 
Statement 

Indicative 
vote 

Round  
1 

Round  
2 

Round  
3 

 
Outcome 

4a 
Consider omitting adjuvant radiotherapy after an ipsilateral neck dissection where there is a solitary involved node less than or equal to 3cm with no 

extranodal extension. 
 [90.2%]b [100%] - - 

Strong 
agreement 

4b 
Offer adjuvant radiotherapy +/- chemotherapy to the ipsilateral neck after an ipsilateral neck dissection where there is one node greater than 3cm, or 

there is more than one node involved, or where there is extranodal extension 
 [95.1%]b [94.7%] - - 

Strong 
agreement 

4c 
Consider adjuvant radiotherapy +/- chemotherapy to bilateral neck after an ipsilateral neck dissection where there is more than one node involved or 

where there is extranodal extension 
 [90.2%]b [85.7%]c - - 

Strong 
agreement 

4d 
Consider radiotherapy +/- chemotherapy to the bilateral neck if there are multiple involved ipsilateral nodes or there is radiologically obvious extranodal 

extension 
 [93.4%]b [87.5%]c - - 

Strong 
agreement 

4e Consider including the ipsilateral oropharynx in the treated volume when giving radiotherapy to the neck for unilateral HPV positive HNSCCUP  [83.9%]a [94.6%]c - - 
Strong 

agreement 

4f 
Consider including possible mucosal primary sites when giving radiotherapy to the neck for unilateral HPV negative HNSCCUP. Decide possible sites 

based on pattern of nodal involvement and other clinicopathological features (e.g. smoking) 
 [87.1%]a [89.3%]c - - 

Strong 
agreement 

4g 
Offer 50Gy in 2Gy fractions or equivalent* as the radiotherapy dose for possible mucosal primary sites when they are intentionally included in the target 

volume 
*e.g. 54Gy in 30 fractions or 56Gy in 35 fractions 

 [95.1%]b [91.1%]c - - 
Strong 

agreement 

4h 
Offer concomitant cisplatin chemotherapy with primary radiotherapy if there are multiple involved nodes or obvious extranodal extension and the patient 

is suitable to receive cisplatin 
 [96.7%]b [96.4%]c - - 

Strong 
agreement 

4i 
Offer concomitant cisplatin chemotherapy with adjuvant radiotherapy if there is pathological extranodal extension and the patient is suitable to receive 

cisplatin 
 [96.7%]b [100%]c - - 

Strong 
agreement 

4j 
Include the ipsilateral retropharyngeal and retrostyloid nodes in the elective target volume when giving radiotherapy to the ipsilateral neck where level II is 

involved 
 [93.4%]b [94.5%]d - - 

Strong 
agreement 

a n=62, b n=61, c n=56, d n=55 
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PART 2 Discussion 

Summary of findings 

These three linked projects have significantly advanced our understanding and application of the care of 

HNSCCUP.  

The MOSES Study prospectively analysed 58 patients with clinically and radiologically occult primary disease 

undergoing TBM for investigation of both HPV-positive and HPV-negative HNSCCUP. TBM was performed 

using a variety of transoral surgical techniques, reflecting contemporary national practice. TBM was most 

commonly performed following an historic tonsillectomy (36%), as a staged procedure after negative palatine 

tonsillectomy (26%) and then concurrently with tonsillectomy (24%). 

All resected oropharyngeal tissues underwent CH at their local centre followed by SSS, according to The 

MOSES Study protocol, with a median of 320 sections being cut and 64 sections analysed per patient. Only a 

single additional 5.8 mm ipsilateral tongue base tumour was identified using SSS, in addition to a contralateral 

tongue base tumour in the same patient. Review by a second pathologist led to the identification of two 

additional cancers and ‘downgrading’ of two cancers (one felt to be inflammatory change and one found to be 

two separate lesions, not a single entity). Multifocal disease was seen in 8.6%, all HPV-related and all in the 

tongue base. The overall TBM identification rate in The MOSES Study was 48.3% though this varied, as 

expected, related to the timing of removal of the palatine tonsils.  

In The HNSCCUP National Audit 2021, evidence is presented from a nationwide multi-centre study of 

clinical practice of a protracted and variable diagnostic pathway for suspected HNSCCUP patients managed in 

the UK. Only a minority of patients undergoing treatment with curative intent received their first definitive 

treatment within the FDT 62-day target (15.2%, median of 92 days) (Figure 2-4). A significant contributing 

factor to this appears to be a relative delay until PET-CT, which for most patients takes place over two weeks 

after cross-sectional imaging of the neck and four weeks after ultrasound evaluation (Figure 2-5). TBM is 

infrequently employed with only around a fifth of patients with ‘no clear primary’ on PET-CT undergoing at 

least a unilateral TBM (21.7%) but, despite this, the identification rate was higher than for contralateral 

tonsillectomy (15.4% vs 0.9%,  see also Figure 2-6). 

The HNSCCUP National Audit 2021 identified a large cohort of 482 patients who received contemporary 

treatment for HNSCCUP, where knowledge of HPV status and extended work-up, including PET-CT and 

TBM, are aiding the identification of an increasing number of primary sites. Notable differences in outcomes 

are reported, with 5-year OS for HPV-positive patients of 85.0% compared to 43.5% for HPV-negative patients 

(Figure 2-7A and Table 2-10). Further, single modality surgery for unilateral neck disease was associated with 

statistically significantly worse outcomes in both HPV-positive and negative patients for local control (Figure 

2-8D and Figure 2-9D).  
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TBM identification rates in The MOSES Study 

There are no published randomised clinical trials investigating the benefits of tongue base mucosectomy and 

so observational data alone must be relied upon. MOSES hypothesised that conventional histopathological 

techniques may miss very small oropharyngeal tumours and sought to establish the true incidence of clinico-

radiologically occult tumours in this population. Recently, Al-Lami et al. have published their systematic review 

of histopathological detection of a primary tumour in HNSCCUP, which included over 700 patients.120 The 

focus was on comparing the effectiveness of different transoral surgical techniques. Of note, the timing of 

palatine tonsillectomy was not considered. Whether conducted concurrently, as a staged procedure or not at 

all, this will have a significant impact on the apparent incidence of primary disease in the lingual tonsil. In The 

MOSES Study, with a prospectively recruited cohort, this can be accounted for and has shown that the TBM 

identification rates vary, as expected, with the highest rate seen in the absence of any palatine tonsil tissue due 

to historic tonsillectomy (57.1%).  

Farooq et al. conducted a very similar systematic review with searches performed only two years previously.57 

They identified that 17 studies had reported TBM results related to their timing with palatine tonsillectomy, 

though unfortunately they did not use this to stratify their pooled analysis. Inclusion criteria differed slightly 

between these two systematic reviews and the present study, but overall tongue base primary pick-up rates were 

shown to be fairly similar at 45%, 53% and 48%, respectively. 

Incomplete diagnostic oropharyngeal surgery MOSES 

A number of patients underwent some level of TBM to be included in The MOSES Study but did not have 

full clearance of the putative oropharyngeal lymphoepithelial tissue (bilateral tonsillectomy and bilateral TBM). 

Interpreting incidence rates within the oropharynx should take account of the extent of surgery, not least due 

to the presence of multifocal disease. Farooq et al. reported only 0.9% (n=4/432) of cases with multifocal 

disease (one bilateral tongue base, three bilateral palatine tonsils). The MOSES Study cohort saw a markedly 

higher rate of 8.6%, all as synchronous tumours within the tongue base, more in keeping with other studies 

around 5 to 10%.74,93  

Contralateral disease was also more common in The MOSES Study cohort than previously reported, though 

this was entirely confined to the tongue base and was only seen with multifocal disease (i.e., a rate of 8.6%). 

Notably, no contralateral palatine tonsil tumours were identified either as single entities or as part of multifocal 

disease. Farooq et al. identified a contralateral tonsil primary rate of only 0.9% (n=4/432, three in patients with 

bilateral tonsil primaries). Further (as explored later), The HNSCCUP National Audit 2021 corroborated 

these findings with higher rates of contralateral tongue base primaries than contralateral tonsil, despite 

significantly more palatine tonsillectomy surgery being performed.121 

Regardless of low pick-up rates, full clearance of the oropharyngeal lymphoepithelial tissue would inevitably 

increase primary site identification rates. However, this must be weighed against the inherent morbidity 

associated with the procedure: most notably, pain and bleeding risk in the short-term and pharyngeal stenosis 

in the longer-term.91,122,123 The psychological impact of persistent unknown primary disease is also not to be 

overlooked. Patients have reported frustration from not knowing the original site of disease, anxiety from not 
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being able to have focused treatment and even denial of the cancer diagnosis when unable to relate to its 

origin124 
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The rates of pharyngeal stenosis are not well established, though the extension of The MOSES Study will be 

able to report on this from a prospectively recruited cohort in due course. What has not been satisfactorily 

demonstrated is a longer-term functional or oncological benefit from either identifying or not identifying these 

clinically and radiologically occult primary sites. Subsequent treatment has been shown to vary considerably for 

HNSCCUP patients (see The HNSCCUP National Audit 2021) with no randomised trials to reference. Many 

of these patients will receive radiation therapy to at least some part of the upper aerodigestive tract mucosa and 

so diagnostic surgery, which may well leave residual disease (54.5% had a margin of <1 mm in this study) could 

be seen as superfluous. The 8th edition of the AJCC Cancer Staging Manual considers p16 positive and negative 

cervical metastases without an identified primary tumour separately, as Tx and T0 disease, respectively.125 

However, the required diagnostic workup to reach this categorisation is not stipulated and can vary considerably 

between patients and centres.93 Due to its high prevalence in oropharyngeal disease, HPV-associated 

HNSCCUP is presumed to have originated in either the palatine or lingual tonsil.61,93,104 With the high rates of 

clinico-radiologically occult tongue base primaries seen, should TBM take precedence as a minimum 

requirement for diagnostic work-up over and above a contralateral tonsillectomy? Data presented here would 

suggest so. 

Of the 50.1% of patients with ‘no clear primary’ on PET-CT identified in The HNSCCUP National Audit 

2021, only 74.5% underwent an ipsilateral tonsillectomy and 62.9% a contralateral tonsillectomy as part of their 

diagnostic work-up (when taking into account prior tonsillectomy unrelated to investigation of the unknown 

primary). TBM rates in the study were much lower, with 21.7% undergoing at least unilateral clearance and only 

15.1% in The HNSCCUP National Audit 2021 underwent full clearance of putative oropharyngeal mucosa-

related lymphoid tissue. When considering which oropharyngeal tissue to sample, The HNSCCUP National 

Audit 2021 strongly suggests the yield from TBM exceeds that from contralateral tonsillectomy, with 7.0% of 

primaries identified in the tongue base compared with 0.4% in the contralateral tonsil, despite the relative 

imbalance in the rates of surgery performed. A large recently published cohort study of known ipsilateral 

tonsillar HPV related SCC noted a low occult synchronous primary incidence of only 2.7% in the contralateral 

tonsil.126 It is likely that the currently widespread practice of incomplete oropharyngeal sampling (most 

commonly omission of TBM) may be contributing to an underestimation of the true synchronous primary rate. 

Furthermore, where a single tumour is identified but reported as ‘completely excised’ on histopathological 

processing, it may provide false reassurance that the putative mucosal sites have been adequately managed, even 

if tongue base or palatine tonsil tissue remains. 

Staging of TBM separately from tonsillectomy remains problematic. Whilst current guidelines recommend a 

combination of ipsilateral +/- contralateral palatine tonsillectomy and TBM, the optimal sequence of these 

procedures has not been determined.88,103,109 As the majority of occult tumours were found in the ipsilateral 

oropharynx in both The MOSES Study and The HNSCCUP National Audit 2021, a single stage negative 

EUA that confirms no macroscopic evidence of disease, immediately followed by an ipsilateral tonsillectomy 

and TBM may be justified, particularly when a second general anaesthetic is undesirable, including those unlikely 

to undergo primary surgical treatment. The potential for missed synchronous tumours should also not be 

ignored and considered along with diagnostic surgery-related morbidity, and the potential benefit of identifying 
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a primary site, allowing for more focussed treatment.126,127 Patients and clinicians should discuss the benefits 

and risks of each of these diagnostic procedures as well as the relative merits of staged versus concurrent 

diagnostic approaches.  

The role of diagnostic surgery is to identify an occult primary site, which has been suggested to potentially 

reduce the size of the irradiated volume, any morbidity associated with this, and improve survival.91,128 It is 

logical to extrapolate that interventions at the putative primary sites will likely have a marked impact on LC. 

This includes removal of the oropharyngeal lymphoepithelial tissue through diagnostic tonsillectomy and TBM. 

However, multivariable analysis did not show these surgeries to be significantly associated with LC (Table 2-11) 

with only ipsilateral neck radiotherapy (of the variables investigated) remaining statistically significant. Sites of 

primary emergence in The HNSCCUP National Audit 2021 included the cervical oesophagus, larynx and 

hypopharynx, with mucosal disease manifesting almost exclusively in patients who did not undergo any 

radiation therapy and were treated with surgery alone. (It is acknowledged that these sites may represent 

unrelated second primary tumours. Unfortunately, given the study design, we do not have the individual 

pathology available to confidently attribute these subsequent cancers to the primary focus of the original 

disease.) Clearly, focused surgery to remove the palatine and lingual tonsils will have had an impact on LC at 

these sites, but the idea of managing the risk of primary site emergence with these diagnostic surgeries alone 

must be questioned. To date, research on diagnostic oropharyngeal surgery has focused on the primary site 

identification rate. The longer-term impacts of these surgeries on oncological and functional outcomes from a 

prospectively identified or randomised cohort have not yet been reported but are needed to fully appreciate any 

overall benefit they may confer. The MOSES Study extension will go some way to address these concerns, 

outside of the scope of this thesis.  

Expediting the radiological investigative pathway 

In The HNSCCUP National Audit 2021, Figure 2-5 suggests a pattern of three temporally distinct 

investigation cycles: (ultrasound-guided) biopsy, cross-sectional imaging (i.e., MRI and/or CT), and PET-CT. 

By rationalising this to two investigation cycles, with PET-CT and concurrent cross-sectional imaging being 

performed concurrently after confirmation of clinical-HNSCCUP on US-guided nodal biopsy, the observed 

median of 92 days to FDT could be reduced by approximately 17 days. Historically, justification for obtaining 

PET-CT prior to cross-sectional imaging has been questioned from a purely diagnostic perspective. However, 

with evidence demonstrating that PET-CT alters treatment decisions in up to 20% of patients, a previously 

scarce resource is now an integral part of the patient journey.129,130 In The HNSCCUP National Audit 2021, 

26.9% of patients undergoing PET-CT had a ‘clear primary site’ identified, with 89.2% subsequently having a 

primary tumour site confirmed. A further 23.2% reported equivocal PET-CT findings with 56.8% then having 

primary sites identified. It is clear then that a significant number of patients have benefitted from the relatively 

high diagnostic yield observed, supporting the early use of PET-CT in these patients. 

Data from The HNSCCUP National Audit 2021 suggests that patients undergoing concurrent MRI and 

PET-CT were statistically more likely to have a primary site diagnosed following biopsies compared to those 

undergoing concurrent CT and PET-CT alone. Contemporary literature suggests the sensitivity of MRI as a 

sole modality may now reach around 90% in these patients.131,132 If MRI were performed concurrently with 
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PET-CT, three distinct complementary imaging modalities would be available, allowing synchronous 

interpretation and maximising the opportunity for primary site identification prior to diagnostic surgeries. 

However, it is acknowledged that local expertise and resource constraints may be barriers to the implementation 

of a concurrent complementary imaging strategy. 

The role of HPV in HNSCCUP 

The incidence of HNC has increased in recent years, as has the recognition of the role that HPV infection plays 

in the disease process.61,89 Patients with HPV-related disease tend to have different demographic and 

clinicopathological characteristics with improved survival.133 This has prompted numerous studies to look at 

de-escalating treatment regimens for HPV-related disease.133–136 The disease profile for HNSCCUP has seen 

similar changes over time,93 meaning historic studies (and so also single institution studies accruing patients 

over many years) will include fewer patients with HPV related disease and may not stratify patients by HPV 

status. As a result, they may not be reflective of contemporary management and outcomes.  

In The HNSCCUP National Audit 2021 all patients completed their treatment within the last seven years 

and 89% of patients had a known HPV status. HPV-positive disease was seen in the majority (66%) of cases, 

confirming findings from other contemporary studies.87,93,137 An HPV-positive status was shown to be 

statistically significantly associated with OS, DFS and DSS. Diagnostic practices, management strategies and 

patient characteristics were shown to be different between the respective HPV groups also, with HPV-negative 

patients more likely to be heavy smokers and alcohol consumers with poorer performance status (Table 2-4). 

The role of radiotherapy in HNSCCUP 

To allow for meaningful comparisons, patients in The HNSCCUP National Audit 2021 with unilateral neck 

disease undergoing treatment with curative intent were stratified according to their HPV status and by the 

definitive management delivered to their ipsilateral neck. Omission of ipsilateral neck irradiation was seen to 

be associated with worse outcomes: HPV-negative patients had significantly worse LC (Figure 2-9D); HPV-

positive patients also experienced significantly more primary site failures which was reflected in LC and DFS 

(Figure 2-8B and Figure 2-8D).  

Intentionally in The HNSCCUP National Audit 2021, data were not collected on the reported radiation dose 

delivered to the oropharyngeal mucosal tissue as it was felt accurate reporting would require the review of 

radiotherapy planning data, which this multi-institution study was not resourced for. Differences were seen 

between treatment groups for a number of diagnostic and management strategies, but ipsilateral neck radiation 

therapy was the only factor to remain significant on multivariable analysis (HR = 0.0491, 95% CI 0.016 to 

0.151, p <.001). This is the first study to demonstrate a clear disbenefit to single modality surgery alone in 

HNSCCUP. It is reasonable to assume that the surgery alone group had earlier stage, low volume disease. Given 

the significant differences in outcome for this treatment group, it seems prudent that surgery alone be offered 

only to patients who are able and willing to comply with a rigorous follow up schedule, supplemented by regular 

imaging. As a result, it is hypothesised that UADT irradiation, whether included intentionally in the target 

volume or not, impacts on primary emergence, and MDTs should take especial consideration when omitting 

radiation therapy for treatment of unilateral HNSCCUP. The rapid implementation of prospective studies to 
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explore this issue further is also recommended. INTEGRATE will be working with NOTCH, the UK Clinical 

Oncology trainee research network, to set up such a study in 2023 which has been approved by the NOTCH 

executive committee.    
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Moving towards consensus 

Interim analysis from both The MOSES Study and The HNSCCUP National Audit 2021 contributed to 

The HNSCCUP Consensus Exercise. This was a novel initiative which pioneered a multi-stage meta-

consensus methodology, building on presentations of the best available evidence, and culminated in the 

generation of multidisciplinary recommendations for the management of a controversial disease. The 

Consensus Day itself involved 61 health professionals who facilitated the delivery of the evidence-based 

presentations and breakout discussions, with 227 attendees helping to generate 35 draft statements, prior to a 

Delphi exercise directly involving 58 MDT contacts, with many other members of head and neck MDTs also 

consulted. The HNSCCUP Consensus Exercise was delivered by a voluntary steering committee and, 

though not intended, generated a net profit for the parent organisations.  

Following the Consensus Day, 83% of statements achieved ‘strong agreement’ after the first round of the 

modified Delphi process. Ultimately, only three out of the 31 statements considered did not reach consensus 

according to our prespecified thresholds. It is likely the inclusive methodology employed by the Consensus 

Day, encouraging input from myriad UK health professionals, ensured that, by the time of the subsequent 

Delphi consultation exercise, there was already widespread support for the statements generated during the 

opening round. Support may have been further garnered by the widespread participation in The HNSCCUP 

National Audit 2021, which saw data submitted from 57 centres representing 38 of 58 UK HN MDTs.  



 

 

 

P
A

R
T

 2
: D

iscu
ssio

n
  

J
. C

. H
a

rd
m

a
n

 
P

a
g

e 14
8

 o
f 3

7
5

 
P

h
D

 th
esis 2

0
2

2
 

Table 2-17: Summary of commonly used guidelines in the management of HNSCCUP and their methodology. 

Publishing/ 
endorsing 

organisation(
s) 

Organisati
on(s) 

abbreviatio
n/ 

acronym 

Year 
publishe

d/ 
updated 

Publishing 
country 

Journal Title 
Publication 

dedicated solely 
to HNSCCUP 

Number of 
recommendatio

ns/ 
statements 

dedicated to 
HNSCCUP 

Methodology 
Patient/ public 

inclusion 

United 
Kingdom 
National 

Multidisciplina
ry Guidelines 
for Head and 

Neck 
Cancer** 

UK MDT 
Anticipate

d 2022 
UK 

Journal of 
Laryngology and 

Otology 

Management of head 
and neck squamous cell 
carcinoma of unknown 
primary (HNSCCUP): 

United Kingdom 
National 

Multidisciplinary 
Guidelines  

Yes 28 

A National Consensus Day including 227 multidisciplinary 
attendees generated draft statements based on systematic reviews 

and expert presentations. 
A priori methodology published. 

Consultation included a National Delphi Exercise to gauge 
consensus for inclusion of recommendation. 

Peer reviewed. 

Patient experience 
presentation 
delivered at 

National Consensus 
Day prior to 

generation of draft 
consensus 
statements. 

British 
Association of 

Head and 
Neck 

Oncologists 
standards 

BAHNO 2021 UK 
Journal of Oral 
Pathology and 

Medicine 

British Association of 
Head and Neck 

Oncologists (BAHNO) 
standards 2020 

No 5 

20 multidisciplinary authors took reference from national 
published guidance to inform the recommendations. 

No a priori methodology published. 
No wider consultation following development was declared. 

Peer reviewed. 

Nil 

National 
Comprehensiv

e Cancer 
Network 

NCCN 2021 USA - 
Head and Neck Cancer 

Guidelines (Version 
1.2022) 

No 
4 flowchart and 

roughly 9 
statements 

Developed by a multidisciplinary panel of 36 experts and 2 
support staff. 

A priori methodology published. 
No wider consultation following development was declared.  

No Peer review prior to publication. 

Inclusion of a 
patient advocate on 

the panel is 
encouraged but 

their involvement is 
not explicitly 

declared. 

American 
Society of 
Clinical 

Oncology 

ASCO 2020 USA 
Journal of 
Clinical 

Oncology 

Diagnosis and 
Management of 
Squamous Cell 
Carcinoma of 

Unknown Primary in 
the Head and 

Neck: ASCO Guideline 

Yes 33 

15 multidisciplinary authors formed an Expert Panel who 
assessed 100 relevant articles from systematic reviews.  

A priori methodology published. 
Consultation included an open public comment period of two 

weeks. 
Peer reviewed. 

Draft 
recommendations 

were open to public 
comment on signing 

a confidentiality 
agreement. 
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European 
Head and 

Neck Society,  
European 
Society for 

Medical 
Oncology, and  

European 
SocieTy for 

Radiotherapy 
and Oncology 

EHNS/ 
ESMO/ 
ESTRO 

2020 Europe 
Annals of 
Oncology 

Squamous cell 
carcinoma of the oral 

cavity, larynx, 
oropharynx and 

hypopharynx: EHNS-
ESMO-ESTRO 
Clinical Practice 
Guidelines for 

diagnosis, treatment 
and follow-up 

No 
Roughly 250 

words of prose 

20 multidisciplinary authors assessed evidence and wrote 
guidelines. 

A priori methodology published. 
No wider consultation following development declared. 

Peer reviewed. 

Nil 

National 
Institute for 
Health and 

Care 
Excellence 

NICE 2018 UK - 

Cancer of the upper 
aerodigestive tract: 

assessment and 
management in people 

aged 16 and over 

No 8 

A multidisciplinary advisory group forms a writing committee to 
generate draft statements based on ‘evidence reviews’. 

A priori methodology published. 
Consultation included release of draft guidelines for input from 

registered stakeholders. 
Peer reviewed ‘may occasionally be considered’ but not explicitly 

declared. 

Included in the 
guideline generating 

committee. 

United 
Kingdom 
National 

Multidisciplina
ry Guidelines 
for Head and 
Neck Cancer* 

UK MDT 2016 UK 
Journal of 

Laryngology and 
Otology 

Investigation and 
management of the 

unknown primary with 
metastatic neck disease: 

United Kingdom 
National 

Multidisciplinary 
Guidelines  

Yes 10 

Five multidisciplinary experts HNC. 
No a priori methodology published. 

No wider consultation following development was declared. 
Peer reviewed. 

Nil 

*guidelines endorsed: by the British Association of Otorhinolaryngology-Head & Neck Surgery (ENT UK); the British Association of Oral and Maxillofacial Surgeons (BAOMS); 

the British Association of Plastic, Reconstructive and Aesthetic Surgeons (BAPRAS); British Association of Head and Neck Oncologists (BAHNO); The Royal College of Pathologists 

(RCPath); The Royal College of Radiologists (RCR); and the British Association of Endocrine and Thyroid Surgeons (BAETS). 

**endorsing organisations to be confirmed prior to publication. 
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Alternative guidelines of management of HNSCCUP 

There are a number of alternative guidelines available for management of HNSCCUP which are summarised 

in Table 2-17.88,98,102,103,109,113 However, the bespoke methodology employed herein was developed and 

implemented as it was felt more appropriate due to a relative paucity of available evidence and to maximise the 

potential for adherence to the resultant output. It is accepted that adherence to the newly generated guidelines 

will be hard to measure and is beyond the scope of this thesis. 

The previous iteration of the United Kingdom National Multidisciplinary Guidelines for Head and Neck Cancer 

(published in 2016) were drafted by five multidisciplinary experts in HNC, with backgrounds in speech and 

language therapy, oncology and ENT surgery. They were then reviewed and adopted by representatives from 

a variety of multidisciplinary stakeholder organisations.109,138 These guidelines considered the contemporary 

evidence but did not declare any systematic methodology for identification or appraisal. Further, with a limited 

number of professionals involved in their generation, without further consultation, the guidelines risk being 

unacceptable to many centres across the UK where practice may be constrained by available resources and 

services.  

National Institute for Health and Care Excellence (NICE) Guidance 36, for Cancer of the upper aerodigestive 

tract (2018), underwent NICE’s standard rigorous process for guidance development.98,111 It goes further to 

specify how the evidence was appraised: identifying a topic, agreeing its scope amongst stakeholder organisation 

and then agreeing review questions. The literature was then searched to produce ‘evidence reviews’ which were 

then ‘considered by a committee made-up of practitioners, professionals, care providers, commissioners, 

service users and family members or carers’. Draft guidelines were produced by the committee and sent to 

stakeholders for comment before being revised and sent to the senior ‘Guidance Executive’ before publication. 

Whilst this also goes further in attempting to engage more widespread opinions, response rates from the 

consultation process tend to be low. Additionally, the ‘consider’ phraseology adopted by NICE (and replicated  

in The HNSCCUP Consensus Exercise) has drawn criticism for being too broad in scope, covering 

recommendations that may lack sufficient evidence to reach an ‘offer’ threshold, but also those where the 

intervention may be thought of as optional or as only occasionally appropriate.  

Guidelines from the European Head and Neck Society (EHNS), European Society for Medical Oncology 

(ESMO), and European SocieTy for Radiotherapy and Oncology (ESTRO)113 and from the National 

Comprehensive Cancer Network (NCCN) have similar development methodology to the NICE 

recommendations in that they cover all of head and neck cancer (not just HNSCCUP specifically) and rely on 

a limited multidisciplinary panel of experts in their initial stages.88,139 

The American Society of Clinical Oncology (ASCO) published 33 recommendations in 2020.103  Guidelines 

were generated by an expert multidisciplinary panel who had reviewed systematic reviews, including 100 articles, 

and then rated the certainty of the evidence and the strength of the recommendation using GRADE (Grading 

of Recommendations Assessment Development and Evaluation) methodology.110 Importantly, they go further 

in seeking widespread consensus by releasing the draft recommendations for open comment from the public. 

This process allows any individual to give input, but responses are not required or expected and any feedback 
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must be approved by a Clinical Practice Guideline Committee before adoption. Their effort to be inclusive of 

lay members, including patients, are to be commended, though it is acknowledged that vocal minorities may be 

over-represented without a comprehensive countrywide framework for seeking and processing feedback in 

place.  

An area for potential improvement in all the methodologies explored here, is the engagement of a greater 

number of stakeholders giving more representation. Particularly, seeking more input from the multidisciplinary 

team (MDT) members who are actually delivering the care day-to-day in the majority of UK centres, not just a 

selection of ‘experts’ who may not have an informed picture of the limitations of delivering care outside of 

tertiary referral centres. The methodology employed in The HNSCCUP Consensus Exercise aimed to 

address these potential deficiencies through the Consensus Day and Delphi Process. Without this 

comprehensive engagement, recommendations for this challenging and controversial condition risk being 

admirably aspirational, but adoption may be limited if they do not garner sufficient buy-in from individual units, 

and they may be unachievable, depending on local service arrangements. Buy-in is essential if guidelines are to 

be adopted and, ultimately, to achieve their aim of influencing clinical practice. 

Influence of The MOSES Study and The HNSCCUP National Audit 2021 

on the Final HNSCCUP MDT Consensus Guidelines 

The MOSES Study contributed directly to the drafting of statements 2c, 2d, 2e, 2f, 2g and 2i regarding the 

extent and timing of oropharyngeal diagnostic surgery (Table 2-14).  

The HNSCCUP National Audit 2021 heavily influenced statement 1c, regarding concurrent PET-CT and 

MRI to expedite the diagnostic pathway (Figure 2-11). It also influenced statement 2i where the diagnostic 

yield from direct vision diathermy TBM was found to possibly be lower than for other methods (Figure 2-10, 

Table 2-14). The concern regarding the risk of omitting radiotherapy and offering only single modality surgery 

led to more cautious statements being generated than found in the 2016 guidelines. For example, Statements 

4a suggests only ‘considering’ omitting adjuvant therapy and statement 4e suggests including ipsilateral 

oropharyngeal primary sites in the irradiated volume in HPV-positive disease, even when a primary site is not 

identified (Table 2-16). Further, statement 3b suggests the inclusion of regular cross-sectional imaging for 

surveillance if single modality surgery is offered (Table 2-15). 
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Limitations of work contributing to the National Consensus for 

HNSCCUP Care 

The MOSES Study reports the largest prospectively identified cohort of HNSCCUP undergoing TBM but is 

not without its limitations. Firstly, stratification of patients by timing of palatine tonsillectomy delivered 

relatively small subgroups for analysis. However, SSS was the focus of this initial phase of The MOSES Study 

and it is felt this question was answered adequately. Secondly, a variety of surgical techniques were used to 

obtain the tissue (TORS/TLM/TOEC) and surgery did not mandate a standard operating procedure across all 

centres. Whilst homogenisation for quality assurance may seem desirable, the study intentionally set out to 

report on the contemporary clinical practice in a pragmatic national setting, to ensure results were as 

generalisable as possible to day-to-day care.  

In The HNSCCUP National Audit 2021, the method of identifying HNSCCUP patients (those undergoing 

PET-CT midway through their diagnostic journey) limits the ability to comment on the early pathway as many 

clinical-HNSCCUP patients will have had their primary sites identified before this investigation took place. 

However, PET-CT was chosen as a pragmatic screening tool to provide a manageable number of records for 

review to determine if the patient’s initial presentation included a negative clinical examination. It also allowed 

for appropriate analysis of diagnostic surgeries which most commonly take place after PET-CT has been 

performed. Additionally, having a PET-CT was an essential inclusion criterion, excluding those who did not 

have this investigation and potentially biassing results to include only patients from better resourced units. 

Given the retrospective nature of The HNSCCUP National Audit 2021, where patient care was split between 

more than one hospital or department, clinical data could not always be sourced. However, multiple rounds of 

data cleaning and clarifications were conducted, resulting in the high levels of data completeness reported, 

reducing the potential for misreporting and minimising the chance of including duplicate records. Additionally, 

in the analysis, treatments were not stratified by chemotherapy as this would have reduced the number in each 

group available for analysis even further. 

For The HNSCCUP Consensus Exercise, firstly, attendance at the Consensus Day was self-selected, giving 

the potential for disproportionate representation from one or more stakeholder groups. Secondly, during the 

Delphi exercise, the contact was asked to record the consensus view of their MDT. However, the level of true 

consultation cannot be gauged or recorded using this methodology, and so responses may have been biased 

towards the specialty viewpoint of the contact (ENT in this instance). Thirdly, organisation of the hybrid 

consensus event was relatively labour intensive, particularly corralling the contributors to deliver their 

contributions on time. This work fell largely to the author and the primary supervisor and was essential to 

ensure successful delivery. Finally, the degree of patient consultation was limited. However, patient views were 

considered at multiple points: a ‘patient experience’ interview was delivered as the opening presentation at the 

Consensus Day to provide qualitative data; and data presented from The HNSCCUP National Audit 2021 

were presented to better consider the timeline for interventions in the patients’ diagnostic pathway from all 

across the UK.   
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Conclusions for the National Consensus for HNSCCUP Care 

A great deal has been learnt through these three linked projects that has furthered our understanding of the 

management of HNSCCUP and will influence care for these challenging patients over the coming years.  

The HNSCCUP National Audit 2021 evaluated the diagnostic pathways of patients with suspected 

HNSCCUP and showed the condition to be a challenging clinical entity with variable management. The 

majority of suspected HNSCCUP patients experienced a protracted diagnostic pathway and waited over 3 

months to start definitive treatment. This has led to the proposal that standard practice to arrange earlier PET-

CT with concurrent MRI may improve primary site detection rates and expedite diagnosis.  

For the clinico-radiologically occult HNSCCUP, The HNSCCUP National Audit 2021 showed TBM was 

not widely adopted. When TBM was employed, it provided a higher diagnostic yield compared with 

contralateral tonsillectomy, concurring with The MOSES Study. The audit suggested concurrent ipsilateral 

tonsillectomy and TBM could improve primary site detection rates and reduce the number of diagnostic theatre 

episodes. Once oropharyngeal specimens have been obtained, The MOSES Study showed that, in a 

prospectively identified multi-centre cohort of patients undergoing TBM, step serial sectioning added a 

considerable histopathological workload with minimal additional diagnostic benefit when processing lingual 

and palatine tonsillar tissue. It is suggested that a second opinion using conventional histological techniques for 

HNSCCUP diagnostic specimens may be more beneficial than SSS. Overall, for optimal care, patients should 

be engaged early in the decision-making process regarding the extent and timing of diagnostic surgery to balance 

the benefits of finding a primary site in the shortest time with the morbidity associated with the procedures. 

The HNSCCUP National Audit 2021 also showed that contemporary management of HNSCCUP shows 

notable differences in the management and outcomes related to HPV status. Unilateral neck disease was shown 

to be treated variably and, when managed with surgery alone, was associated with poorer local control and 

disease-free survival, possibly due to the omission of radiation to putative primary sites. The impact and extent 

of diagnostic oropharyngeal surgery on primary site emergence remains unestablished and is particularly of 

interest considering the prevalence of multifocal oropharyngeal disease found in The MOSES Study.  

The HNSCCUP Consensus Exercise described the methodology to implement an effective and inclusive 

multi-phase strategy for the development of national practice recommendations for the management of 

HNSCCUP. The initiative achieved widespread engagement, including a well-attended Multidisciplinary 

National Consensus Day and a Delphi process including representation from all 58 UK Head and Neck MDTs. 

The exercise may serve as a model for future guideline development for controversial or rare conditions where 

there is a paucity of available evidence or where there is significant variability in management practices across 

a health service, and where widespread buy-in for the resultant output is desirable. The Final HNSCCUP 

MDT Consensus Guidelines generated have been adopted into the 6th edition of the ‘United Kingdom 

National Multidisciplinary Guidelines for Head and Neck Cancer’ and will be published imminently at time of 

thesis submission.  
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2.3.7 Final HNSCCUP MDT Consensus Guidelines 

Presented below are the final guidelines, as submitted for peer-review and endorsement in the 6th edition of the 

‘United Kingdom National Multidisciplinary Guidelines for Head and Neck Cancer’, Chapter 27: Management 

of head and neck squamous cell carcinoma of unknown primary (HNSCCUP). 

2.3.7.1 Introduction 

Producing and interpreting guidelines for the management of head and neck squamous cell carcinoma of 

unknown primary (HNSCCUP) is inherently challenging. Firstly, there is a paucity of robust contemporary 

evidence on the topic. Many historic studies predate our understanding of the role of human papillomavirus 

(HPV) in head and neck cancer (HNC)59 and, with the incidence of HPV-related disease rising,140 management 

recommendations must necessarily be updated to be most effective at improving patient care. Secondly, the 

understanding and definition of what is considered an ‘unknown primary’ evolves during the diagnostic 

pathway. During this process, clinical examination, imaging investigations and surgical biopsies all may identify 

a primary disease. As a result, direct inter-study comparisons or meta-analysis are complicated by incongruent 

cohort definitions and eligibility criteria. Thirdly, true unknown primary disease is not common, and so 

establishing both a substantial evidence base and reasonable clinical experience regarding its management can 

be challenging, particularly in single-centre settings.  

Despite these limitations, many organisations have produced guidelines covering the management of 

HNSCCUP, using a variety of methodologies.98,102,103,109,141 The present guidelines were produced following a 

multi-stage meta-consensus initiative that was developed specifically for this work. This incorporated a National 

Audit of Practice, a National Consensus Day and a National Delphi Exercise. Through this process, novel data 

were generated, the most up to date published and unpublished studies were considered, draft statements were 

generated before being scrutinised by representatives from all UK head and neck Multi-Disciplinary Teams 

(MDT’s) to produce these final recommendations. The full outline of this methodology has been published 

separately.5  

These guidelines follow the patient journey from presentation to post-treatment surveillance with unknown 

primary disease. Recommendations are included as statements at the beginning of each section, followed by 

further guidance and commentary to add context. NICE phraseology has been used when generating the 

statements to reflect the strength of evidence and level of certainty in the benefit of the intervention for each 

recommendation presented.111 The terms ’offer’, ‘perform’, ‘refer’ and ‘include’ reflect confidence in a  strong 

patient benefit. Where the evidence offers less certainty in a clear benefit, the term ‘consider’ is used. 

These guidelines do not describe the management of non-SCC disease of unknown primary origin. 
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Figure 2-12: Illustration of the patient pathway for HNSCCUP guidelines, related to 

proposed minimum required interventions and patient labels for these groups 
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2.3.7.2 Investigations before diagnostic surgery 

2.3.7.2.1 Recommendations 

• Offer all patients with clinically suspected HNSCCUP ultrasound guided sampling as a first-line 

investigation to diagnose cervical metastasis of SCC, which must include p16 and/or HPV subtyping 

and ancillary tests 

• Do not offer open biopsy to patients with a neck lump as a first-line investigation to diagnose cervical 

metastasis 

• Offer all patients with clinical suspicion of HNSCCUP a concurrent MRI and PET-CT as first-line 

cross-sectional imaging investigations 

• Consider image enhancement technology (including narrow-band imaging) as an adjunct to white-

light endoscopy in the examination of all patients with clinically suspected HNSCCUP 

• Refer all patients with clinically suspected pathologically confirmed HNSCCUP to a core member of 

the head and neck MDT for further investigations 

All patients presenting with a neck mass will need a comprehensive history and clinical examination, including 

flexible nasendoscopy (FNE). Alongside FNE, there is good evidence that virtual chromoendoscopy (e.g. 

narrow band imaging (NBI)) can aid recognition of otherwise occult mucosal lesions, though it is acknowledged 

that not all UK centres have access to this technology.76  

All patients will require cytological or cytopathological confirmation of cancer. HPV subtyping is important for 

the effective management of all clinically suspected HNSCCUP patients and so, if this is not available on fine 

needle aspiration cytology (FNAC) then core biopsy should be performed. This is particularly important in 

patients in whom no primary site is identified by the end of the diagnostic pathway and who do not undergo 

neck dissection, as they will have no other tissue on which to perform HPV and EBV analysis. Ultrasound 

guidance increases the diagnostic accuracy of the biopsy.142 Open biopsy is not felt to be an appropriate 

alternative to US guided core biopsy.  

Patients presenting with clinically suspected HNSCCUP often experience long diagnostic pathways before 

starting definitive treatment with a significant amount of time on the pathway awaiting imaging investigations, 

and PET-CT in particular.121 Current NICE guidance is to consider a PET-CT for patients with confirmed 

metastatic disease in whom no primary is evident on clinical examination.98 Immediately following cyto or 

cytopathological confirmation of metastatic disease, requesting concurrent MRI and PET-CT as first-line cross-

sectional imaging would allow synchronous interpretation, cover staging of the chest and expedite progression 

to diagnostic surgery in search of a primary site. 

Timely referral to a head and neck MDT was deemed essential to ensure appropriate oversight of the diagnostic 

pathway, as well as subsequent treatment.143   
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2.3.7.3 Diagnostic surgery 

2.3.7.3.1 Recommendations 

• Perform all radiological investigations aiming to identify the primary site prior to discussion at head 

and neck MDT and diagnostic surgery 

• Offer nasopharyngeal biopsies when the cervical node sampling reveals Epstein-Barr virus positive 

metastasis  

• Do not offer biopsies of clinically and radiologically normal upper aerodigestive tract mucosa. This 

excludes tonsillectomy or tongue base mucosectomy 

• Offer ipsilateral tonsillectomy (rather than incisional biopsy) in all patients 

• Consider contralateral tonsillectomy (rather than incisional biopsy) in all patients  

• Consider ipsilateral tongue base mucosectomy in all patients 

• Consider contralateral tongue base mucosectomy in all patients  

• Perform tongue base mucosectomy using one of the following transoral techniques, when indicated: 

endoscopic, microscopic or robot-assisted 

Strategies for obtaining oropharyngeal biopsies remain contentious. In 2016 NICE guidance included offering 

surgery to identify the unknown primary. However, as with all surgery, these procedures are associated with 

their own morbidities and complications and so, if offered to the patient, each element should be clinically 

justifiable and the patient fully informed of the risks and benefits.92,144  

Ipsilateral tonsillectomy is widely accepted as being diagnostically beneficial. However, the pick-up rate of 

primary disease from a contralateral tonsillectomy is lower.82,121 Consequently, the marginal benefit from 

removing the contralateral tonsil for diagnostic purposes, as well as the advantage of a symmetrical oropharynx 

being easier to monitor for future disease, must be weighed against the additional morbidity from the 

procedure.145  

Removal of the lingual tonsillar tissue (also known as tongue base mucosectomy (TBM)) as a diagnostic 

procedure in search of a primary tumour has become more prevalent. This is, in part, due to the advent of 

robotic technology, albeit that other transoral techniques are available and have proved efficacious. TBM has 

been reported to increase the identification of the primary tumour.57 There remains debate about the extent of 

TBM (whether it should be unilateral or bilateral) as well as the timing of the procedure (whether it should be 

performed at the same time as palatine tonsillectomy or only following negative histology from palatine 

tonsillectomy), both of which will affect its apparent pick-up rate. Practice regarding the extent of 

oropharyngeal clearance is influenced by concerns of pharyngeal stenosis, though a rate of symptomatic 

narrowing has not been established in any large-scale cohorts.   
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2.3.7.4 Surgical management 

Unless otherwise specified, patients with HNSCCUP referred to in this section are assumed to have undergone 

an adequate diagnostic work-up, as per their MDT, and are due to commence treatment as HNSCCUP. 

2.3.7.4.1 Recommendations 

• Consider ipsilateral tonsillectomy and tongue base mucosectomy and ipsilateral neck dissection in 

both HPV-negative and HPV-positive HNSCCUP with a single involved node 3 cm or less with no 

radiological extranodal extension 

• Consider neck dissection prior to treatment in HPV-negative HNSCCUP undergoing radical 

radiotherapy with advanced disease unsuitable for concomitant chemotherapy 

• Consider neck dissection prior to radiotherapy +/- chemotherapy in HPV-negative HNSCCUP 

patients with N3 neck disease 

Single modality surgery for patients undergoing ipsilateral surgery to the oropharynx and the neck with a single 

involved node 3 cm or less with no radiological extranodal extension may be considered to be appropriate 

treatment. Clearance of the contralateral tonsil and/or tongue base may also help reassure the MDT that the 

putative primary sites have been adequately addressed to manage the risk of primary emergence.  

Concomitant chemotherapy has been shown to have a significant benefit HPV-negative disease, which is more 

commonly associated with an aggressive course.146 If concomitant chemotherapy is not felt to be suitable then 

upfront surgery should be considered in these patients to ensure dual modality therapy is delivered. 

In HPV-negative HNSCCUP patients with N3 disease, upfront neck dissection should be considered before 

radiation therapy regardless of their suitability for chemotherapy, owing to their poorer survival outcomes.146 

Some MDTs currently advocate a limited ‘staging’ neck dissection of the clinically negative contralateral neck, 

with the intention being to show the contralateral neck is histologically disease-free and so to spare this volume 

from subsequent radiotherapy. However, there is currently a lack of evidence in the literature to support this 

strategy and so it is not recommended (or opposed) by these guidelines.   
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2.3.7.5 Non-surgical management 

Unless otherwise specified, patients referred with HNSCCUP to in this section are assumed to have undergone 

an adequate diagnostic work-up, as per their MDT, and are due to commence treatment as HNSCCUP. 

2.3.7.5.1 Recommendations 

• Consider omitting adjuvant radiotherapy after an ipsilateral neck dissection where there is a single 

involved node 3 cm or less with no extranodal extension 

• Offer adjuvant radiotherapy +/- chemotherapy to the ipsilateral neck after an ipsilateral neck 

dissection where there is a single involved node greater than 3 cm, or there are multiple involved 

nodes, or there is extranodal extension 

• Consider adjuvant radiotherapy +/- chemotherapy to bilateral neck after an ipsilateral neck dissection 

where there are multiple involved nodes or there is pathological extranodal extension 

• Consider radiotherapy +/- chemotherapy to the bilateral neck if there are multiple involved ipsilateral 

nodes or there is radiological extranodal extension 

• Consider including the ipsilateral oropharynx in the treated volume when giving radiotherapy to the 

neck for unilateral HPV-positive HNSCCUP 

• Consider including possible mucosal primary sites when giving radiotherapy to the neck for unilateral 

HPV-negative HNSCCUP. Decide possible sites based on pattern of nodal involvement and other 

clinicopathological features (e.g. smoking) 

• Offer 50 Gy in 2 Gy fractions or equivalent* as the radiotherapy dose for possible mucosal primary 

sites when they are intentionally included in the target volume.  

*e.g. 54 Gy in 30 fractions or 56 Gy in 35 fractions 

• Offer concomitant cisplatin chemotherapy with adjuvant radiotherapy if there is pathological 

extranodal extension and the patient is suitable to receive cisplatin 

• Offer concomitant cisplatin chemotherapy with primary radiotherapy if there are multiple involved 

nodes or radiological extranodal extension and the patient is deemed fit to receive cisplatin 

• Include the ipsilateral retropharyngeal and retrostyloid nodes in the elective target volume when giving 

radiotherapy to the ipsilateral neck where level II is involved 

Adjuvant radiation therapy to the ipsilateral neck in more advanced HNSCCUP disease is essential.147 

Contralateral radiation should be considered in the case of ENE or where multiple nodes are involved. For the 

majority of HSNCCUP who present with level II involvement, retropharyngeal and retrostyloid nodes should 

be included in the elective target volume. 

There is insufficient evidence to support or oppose ipsilateral radiation to the oropharynx in all unilateral HPV-

positive HNSCCUPs, or indeed to any putative mucosal sites in HPV-negative disease. Where radiation therapy 

is given for HPV-negative HNSCCUP disease, the mucosal sites should be chosen based on the pattern of 

nodal involvement and any other relevant clinicopathological features. In all cases where radiation therapy is 

given to mucosal target volumes, these guidelines advocate the use of a prophylactic dose, not as high as used 

in adjuvant or radical dosing regimens, though it is accepted this is based on consensus opinion rather than any 
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high level evidence. Omission of radiation to putative mucosal sites may be considered under MDT supervision 

but assumes an adequate diagnostic work-up and appropriate clinico-radiological surveillance. 
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2.3.7.6 Post-treatment surveillance 

2.3.7.6.1 Recommendations 

• Consider adding regular cross-sectional imaging to regular clinical examination for post-treatment 

surveillance of patients treated with surgery as a single modality, following bilateral tonsillectomy and 

tongue base mucosectomy and pN1 disease with no extranodal extension. 

• Follow up is discussed in a separate chapter but, due to the nature of unknown primary disease, cross-

sectional imaging is recommended, in particular, for those who have received single modality surgical 

treatment. 

National Audit data has suggested that loco-regional control rates may be lower in patients treated by surgery 

alone.148 As such, this group has been highlighted for regular imaging surveillance, for primary emergence, in 

addition to regular clinical review. It is possible that the addition of radiation directed at the neck may give 

enough dose to putative mucosal sites to treat any occult primary disease that is not clinically, radiologically or 

histologically evident by the time some patients commence definitive treatment for their HNSCCUP.  
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2.3.7.7 Limitations of these HNSCCUP MDT consensus guidelines 

A complete outline of the methodology used to develop these guidelines is published elsewhere which outlines 

the initiative used to generate these consensus recommendations [note to the reader, please see The 

HNSCCUP Consensus Exercise].5 The following limitations are highlighted here as particularly relevant to 

the process. Firstly, attendance at the Consensus Day was self-selecting, giving the potential for 

disproportionate representation individual stakeholder groups during the generation of the draft consensus 

statements. Secondly, during the Delphi exercise, the MDT contact was asked to record the consensus view of 

their team. However, the true level of consultation with each MDT was not recorded and may have varied. 

Responses may, therefore, have been biased towards those who engaged in the process locally, and specifically 

towards ENT team members who were the contact specialty for this exercise. Finally, our Delphi exercise used 

a binary response to register support either for or against each statement under consideration. As such, there 

may have been an under-representation of clinical oncology input. This methodology is unable to present the 

strength of opinion from individual units and could be seen to misrepresent the views of a minority of 

respondents who may have had strong opposition to the statement as presented, compared to a majority who 

felt only weakly in favour. 
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PART 3 TORS FOR RECURRENT HNC 

Precis of studies contributing to PART 3 

• The RECUT Review assessed the current literature for TORS in the management of the recurrence 

HNC. 

• The RECUT Study assessed the use of TORS in the management of the recurrence HNC in a 

retrospective observational cohort study across 16 international centres. 

Introduction to PART 3 

Recurrent head and neck cancer 

Head and neck cancer (HNC) is the sixth most common type of cancer in the world and is increasing in 

incidence.149,150 Squamous cell carcinomas (SCC) account for the majority of these tumours, with an increasing 

number associated with the human papillomavirus (HPV) and a more favourable oncological outcome.59,151,152 

These HPV-related cancers tend to affect younger patients with fewer comorbidities.153 As such, there is an 

increasingly large group of cancer survivors living for many years after their primary treatment.  

Despite optimal management, a significant number of patients treated for HNC will experience further 

disease.154,155 HNC patients are over 11 times more likely to experience a second head and neck primary cancer 

than the general population over 20 years of follow-up (standardized incidence ratio 11.2, 95% CI [10.6–

11.8]).156 In addition to second primaries, patients may suffer from residual disease after treatment for their 

initial primary, identified within a 12 month period, or recurrent disease identified at the same site within five 

years.157 

Commonly, in such cases, radiotherapy will have formed part of the treatment regimen at either the primary 

site, and/or to the neck, in either a radical or adjuvant capacity. Radiotherapy is known to cause detrimental 

changes in irradiated tissues, reducing healing potential and complicating potential surgery with trismus and 

altered tissue planes.158 For such patients with new or recurrent tumours arising within a previously irradiated 

volume, curative-intent treatment may be offered, commonly involving either re-irradiation or surgical excision. 

Both approaches are associated with morbidity for the patient. When surgical excision is considered, the 

standard-of-care is open resection, traditionally involving either transmandibular or transcervical routes, 

necessary to access the tumour site.158–162 The surgery may require free-flap reconstruction, though not 

necessarily to repair the deficit left from resection of the tumour itself as, in some instances, it may be necessary 

to repair the irradiated tissues that have been disrupted for access alone.141,163,164  

Minimally invasive surgical techniques, such as transoral laser microsurgery (TLM) and transoral robotic surgery 

(TORS), have emerged in recent decades, seeking to lessen the disruption caused to normal anatomy during 
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tumour resection, seeking to optimise functional outcomes without compromising oncological results.165 TORS 

confers significant advantages to the surgeon and to the patient.166–168 For the surgeon, the endoscopic view is 

three-dimensional and binocular, giving a close objective lens and excellent depth perception. Further, the 

instruments have wrists which sit within the body cavity, allowing manipulation of the tissues beyond the direct 

line of sight through the mouth. For the patient, the reduced volume of disrupted tissue and avoidance of 

mandibulotomy has the potential to reduce functional impairment in the early stages, speed recovery and 

facilitate better long-term functional outcomes, in addition to reducing complications from delayed healing, 

including fistula formation, wound dehiscence and osteoradionecrosis.  

Concurrent with the emergence of these minimally invasive techniques like TORS, the required minimum 

surgical margin has come under increased scrutiny, with a similar ethos of maximising the preservation of 

normal tissues. In salvage cases, the fibrosis related to prior irradiation can collapse the anatomy, bringing 

tumours into closer proximity to vital structures, thereby limiting the potential resection margin that can be 

achieved, regardless of the surgical modality used.169 

The interest in moving away from the traditional 5mm target minimum margin is reflected in the lower values 

used in contemporary trials employing minimally invasive techniques.134,170 Such trials are not investigating the 

oncological impact of the reported minimum resection margins following TORS, but rather, they adopt lower 

margin values as a randomisation criterion for adjuvant treatment regimes. It is important to emphasise that all 

such studies are in the primary disease setting.  The optimal minimum margin for tumours arising in previously 

irradiated fields, either as recurrences or de novo disease, has not yet been addressed. 

And so to PART 3… 

TORS for recurrent HNC is an emerging technique. As such, individual centres only have a limited experience 

of operating on such patients. This is reflected in the published literature as well as, fundamentally, the 

experience of individual centres. PART 3 therefore conducts a comprehensive systematic review and meta-

analysis of the literature to understand the current body of knowledge (3.1). It goes on to conduct a multi-

centre cohort study analysing the individual patient data contributed by 16 high volume international units (3.2).  
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3.1 The RECUT Review 

3.1.1 Full title 

transoral Robotic surgery for rECurrent tumours of the Upper aerodigestive Tract (RECUT): 

Systematic review and meta-analysis 

3.1.2 Contributions 

Under supervision, the author led this review from conceptualisation, through protocol development, data 

collection, assimilation, analysis, visualisation and interpretation. Further, the author led on writing, reviewing 

and editing the text contained herein, which has been published in the journal Head & Neck.7 

The author is grateful to the following individuals for their contributions towards the delivery of this study and 

its write-up (full delineation of roles and affiliations available in Appendix 25): 

• Zi Wei Liu, who acted as second reviewer for identification of relevant studies and extraction of data, 

and who also reviewed and edited the manuscript, which benefitted from her insight as a senior head 

and neck surgical trainee. 

• Yi Wen Hon, Knowledge Resources Manager at the David Adams Library, Royal Marsden NHS 

Foundation Trust, who assisted in the construct and conduct of the literature searches. 

• Grainne Brady and Justin Roe, who reviewed and edited the manuscript, which benefitted from their 

insights as senior Speech and Language Therapists. 

• Cyrus Kerawala, Francesco Riva, Peter Clarke and Dae Kim, who reviewed and edited the manuscript, 

which benefitted from their insights as senior head and neck surgeons. 

• Shreerang Bhide and Christopher Nutting, who reviewed and edited the manuscript, which benefitted 

from their insights as senior head and neck oncologists. 

• Vinidh Paleri and Kevin Harrington, who supervised the work from conceptualisation to production 

and approval of the final report.  
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3.1.3 Abstract[150 words] 

Background 

Transoral robotic surgery (TORS) for recurrent head and neck cancer (HNC) is an emerging but relatively 

infrequent procedure. 

Methods 

Systematic review and meta-analysis of studies reporting survival data and functional outcomes for patients 

undergoing TORS for previously treated HNCs. 

Results 

878 records were identified, of which eight were eligible for inclusion, covering 161 cases (range 1-64). The 

pooled rates were as follows: 2-year overall survival 73.8% (4 studies, range 70.6 to 75.0, 95% confidence 

intervals (CI) 65.4 to 81.5, [I2 0.0%, p=1.0]); 2-year disease-free survival 74.8% (4 studies, range 56.2 to 92.0, 

95% CI 63.3 to 84.8, [I2 36.9%, p=0.2]); post-operative haemorrhage 9.3% (4 studies, range 3.3 to 13.3, 95% 

CI 4.7 to 15.1, [I2 0.0%, p=0.5]). 

Conclusions 

Functional and oncological outcomes are favourable, although the follow-up is limited in the literature. Larger 

cohorts with longer follow up are needed for definitive conclusions to be drawn. 
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3.1.4 Aim 

The RECUT Review aims to collate and assess the contemporary evidence from international centres 

performing TORS for head and neck tumours occurring in irradiated volumes.  
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3.1.5 Methods 

3.1.5.1 Protocol and registration 

This systematic review was conducted in accordance with PRISMA statement.171 The protocol for this review 

was preregistered with PROSPERO (CRD42019127609). The following clarifications and deviations were 

made from the registered protocol: Studies reporting solely on nasopharyngeal carcinoma were excluded; 

survival data must have been specific for the recurrent cohort, not combined with primary surgery patients; a 

minimum requirement of one year follow-up for survival data was mandated; with cumulative reports, only the 

most recent publication was included; for the pooled analysis, only publications with cohorts of greater than 10 

patients were included; and, finally, a second reviewer was used, as outlined below. 

3.1.5.2 Eligibility criteria 

Study characteristics 

Types of study to be included 

• All types of observational and experimental study designs will be eligible for inclusion. 

Setting 

• All countries and health systems will be considered. 

Time frame 

• TORS is a fairly recently developed procedure and so no limitations on date of surgery will be placed.  

Report characteristics  

• Any report date. 

• All years of publication or presentation will be considered. 

• English language.  

• Any publication status, including grey literature. 

Participants 

Inclusion criteria 

• Patients with previously treated head and neck cancer. 

• Aged over 18. 

• Both sexes. 

Undergoing TORS as part of their management for recurrent disease with a therapeutic or palliative intention, 

ie not diagnostic surgery.  
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Exclusion criteria 

• Studies reporting purely on thyroid and nasopharyngeal cancers.  

Intervention 

• TORS. 

Comparator 

• No comparator was chosen. 

Outcome measures 

Primary outcome 

• Overall survival (OS) at two years.  

Secondary outcomes 

• Disease-free survival (DFS) and disease-specific survival (DSS) at two years. 

• Rates of positive and close surgical resection margins, as reported. 

• Complications of surgery: fistula and haemorrhage rate. 

• Functional outcomes, including perioperative and longer-term tracheostomy and gastrostomy usage.  

3.1.5.3 Information sources 

Sources to be searched: Databases MEDLINE, PubMed, Cochrane Controlled Register of Trials (CENTRAL). 

References of articles from any previous reviews of chosen papers and backward citation check. 

3.1.5.4 Search strategy 

Searches were limited to English language entries and were last conducted on 19 September 2019. Search terms 

for the MEDLINE database are included in Table 3-1. Briefly, terms related to robotics, head and neck 

anatomic subsites and recurrence. 

3.1.5.5 Data extraction 

Selection of studies 

The titles and abstracts of all studies were screened independently by two authors (the author and Zi Wei Liu). 

Where necessary, the full texts of articles were obtained. Where there was disagreement for inclusion, these 

discrepancies were resolved by the senior author (the primary supervisor, Vinidh Paleri). Where abstracts and 

titles were identified in English language, but the main report was in a foreign language, the main report was 

translated, and eligibility criteria applied.  



 

 

PART 3: The RECUT Review 

 

J. C. Hardman Page 170 of 375 PhD thesis 2022 

Data Extraction and Management 

Two reviewers (the author and Zi Wei Liu) independently used a pre-piloted data extraction proforma to extract 

data from the included studies. Raw numbers and percentages were recorded where relevant. Data were entered 

onto a Microsoft Excel spreadsheet and final approval was ratified by consensus of the first two authors, with 

discrepancies resolved by the senior author (Vinidh Paleri).172 Data were reported as presented in the articles. 

The corresponding authors were contacted on three occasions,166,173,174 to clarify ambiguous or incomplete 

survival data,  receiving a reply from two.166,174  

Data items 

The data items were chosen to reflect the primary and secondary outcome measures and are detailed in the 

results tables below.  

3.1.5.6 Data Synthesis 

Summary of findings tables are used to present results from the studies. For meta-analyses, only studies with 

over 10 patients were included. Owing to low numbers and anticipated heterogeneity in the data, sub-group 

analysis was not felt to be appropriate. A random-effects meta-analysis of the pooled proportions was 

performed using metaprop.175 Forest plots were generated using the Freeman-Tukey Double Arcsine 

Transformation to stabilize the variances, the Wilson method was used for 95% confidence intervals.176,177 

Heterogeneity was assessed using the I2 statistic with p values <0.05 considered statistically significant. Statistical 

analyses were conducted using Stata Release 13, StataCorp LLC, College Station, Texas USA.  

3.1.5.7 Risk of bias 

Individual studies 

A study-level risk of bias assessment was performed for all included studies. The Cochrane Risk of Bias tool 

and/or the MINORS tool was used for randomised controlled trials and observational studies, as 

appropriate.178 If any other study types had been encountered, then the appropriate bias assessment tool would 

have been used. Risk of bias of the cumulative evidence also is also commented on.  
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3.1.6 Results 

3.1.6.1 Study selection 

A total of 878 potentially relevant records were identified, reducing to 588 once duplicates had been removed. 

Figure 3-1 displays the results of the review process in a PRISMA flowchart. On detailed review of full text 

articles, many records were ineligible as: they were review articles; they did not report any TORS salvage cases, 

the salvage cases were indistinguishable from the primary cases/combined cohort, there were insufficient 

survival data, the reports were limited conference abstracts, the studies related to nasopharyngeal carcinoma 

only; or the reports were superseded by more contemporary publications from the relevant institutions. A total 

of eight studies met the eligibility criteria and have been presented in the results.166,173,174,179–183 

3.1.6.2 Study characteristics 

Table 3-3 summarises the characteristics of the studies included in this systematic review. The studies were 

published between 2013 and 2018 and originate from centres in the USA,179,181 Europe,166,174,180,183 India173 and 

Australia.182 Two of the studies were multi-institutional.174,181 All of the studies identified their patients based 

on the intervention and reported on the subsequent outcomes and, as such, were considered observational 

cohort studies. A single study compared outcomes to matched open surgery patients181 and another study 

compared ‘salvage’ patients to primary surgery patients.174 The remaining studies made no comparisons. The 

eight reports were published in seven different journals from publishing houses across the world.  

The eight studies included 161 cases in total, ranging from a single eligible case to a cohort of 64 patients. In 

three studies, the final number of cases eligible for inclusion in this review was small (one182, two180 and four179 

cases). All these studies satisfied the predetermined eligibility criteria, presenting valid outcome data which were 

discernible for the included cases. In one study, the author provided updated data for the oropharyngeal SCC 

cohort covering 17 of the 21 TORS patients that were included in the original publication.166 

In six of the eight studies, the previous treatment was clearly reported, with the majority of patients having 

previously undergone radiotherapy or chemoradiotherapy to the head and neck (Table 3-3) (six of eight studies; 

radiotherapy 98.3%, n=117/119; chemoradiotherapy 63.9%, n=76/119). No studies reported the use of 

bioradiotherapy. The most common subsite for the TORS intervention was the oropharynx, with surgeries also 

covering the hypopharynx, supraglottis, glottis and nasopharynx. There was a male preponderance and the 

mean ages were around 60 years. Nearly all cases were SCC, but HPV rates were inconsistently reported. Most 

cases were early stage disease, rT0-T2 and rN0-N2b (Table 3-3). 

The timing of treatment for the cancers in the included studies was not consistently reported. Studies often 

contained cases presenting at a variety of timepoints, including residual disease (within 12 months of prior 

treatment)166,174, recurrent disease (within five years of prior treatment)166,174 and some including cases of new 

primaries either at a new subsite (any time after initial treatment)166,174,180,183 or at a new subsite (within five years 

of initial treatment)166,174,183.  

Five of the eight studies included more than 10 subjects and so were eligible for inclusion in the meta-analysis.  
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3.1.6.3 Risk of bias within studies 

MINORS scores are presented alongside study characteristics in Table 3-3, with full scores displayed in Table 

3-2. The mean MINORS score was 12 (range 8-14) out of a maximum score of 16. In general, studies were 

good at prospectively identifying their aims and the data to be collected, at specifying and assessing the study 

end points, and following up consecutively identified patients. However, no prior consideration was given to 

the cohort size and minimum follow-up was inconsistently reported, or not adequate, impacting on the 

reliability of the survival data presented.  

3.1.6.4 Risk of bias across studies 

Publication bias may be suggested in the studies identified by this review by the higher survival rates seen in 

studies reporting on fewer patients. The survival data reported therein did not include any statistical analysis 

and so publication of only statistically relevant studies could not be assessed. In the majority of cases, it was 

not possible to identify any selective reporting within the studies, and the majority of studies implied that 

consecutive cases were included (seven of eight studies; see MINORS scores, Table 3-2).  

3.1.6.5 Survival 

Survival data at two-years were available in seven of the eight studies (Table 3-4), having contacted two authors 

to obtain further data.166 Survival estimations were presented in Kaplan Meier charts in two studies.174,183  

The pooled survival rates were as follows: 2-year overall survival 73.8% (four studies, range 70.6 to 75.0, 95% 

CI 65.4 to 81.5, [I2 0.0%, p=1.0]) (Figure 3-2); 2-year disease-free survival 74.8% (four studies, range 56.2 to 

92.0, 95% CI 63.3 to 84.8, [I2 36.9%, p=0.2]) (Figure 3-3); 2-year disease-specific survival 83.7% (four studies, 

range 74.0 to 92.0, 95% CI 71.3 to 93.4, [I2 54.2%, p=0.1]) (Figure 3-4).  

3.1.6.6 Margins 

All but one study reported on rates of positive resection margins, with five studies also reporting rates of close 

resection margins (Table 3-4). In a single study, the margin data could not be distinguished between primary 

and secondary cancers, and so they were not included.183  

The pooled positive margin rate was 18.2% (four studies, range 6.7 to 33.3, 95% CI 8.4 to 30.4, [I2 60.1%, 

p=0.1]) (Figure 3-6). The pooled close margin rate (not including positive margins) was 25.7% (three studies, 

range 6.7 to 52.9, 95% CI 4.9 to 54.2, [I2 84.3%, p=<0.01]) (Figure 3-7). 

The criteria used for a ‘close’ margin cut off was reported by four studies, ranging between two and five 

millimetres. A single study reported criteria for considering a margin as ‘positive’ (Table 3-4). 

3.1.6.7 Functional outcomes 

Functional outcomes are summarised in Table 3-5. The pooled peri-operative gastrostomy rate was 25.0% 

(three studies, range 16.7 to 35.9, 95% CI 13.7 to 38.2, [I2 56.9%, p=0.1]) (Figure 3-8). The pooled peri-

operative tracheostomy rate was 22.3% (three studies, range 21.9 to 23.5, 95% CI 14.7 to 30.8, [I2 0.0%, p=1.0]) 

(Figure 3-9). 
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Definitions of what constituted ‘long-term’ outcomes are reported in Table 3-5. Only a single study declared 

the time point at which this assessment was made in the published report,181 with another study providing 

clarification via communication.166 The pooled long-term gastrostomy rate was 5.0% (four studies, range 0.0 to 

20.0, 95% CI 0.1 to 13.9, [I2 63.7%, p=0.04]) (Figure 3-10). The pooled long-term tracheostomy rate was 1.9% 

(three studies, range 0.0 to 10.0, 95% CI 0.0 to 10.6, [I2 54.3%, p=0.1]) (Figure 3-11). 

3.1.6.8 Complications 

Data on complications are reported in Table 3-5. The pooled post-operative haemorrhage rate was 9.3% (four 

studies, range 3.3 to 13.3, 95% CI 4.7 to 15.1, [I2 0.0%, p=0.5]) (Figure 3-5). 

Not all studies reported rates of concurrent neck dissection, but rates are reported in Table 3-5 as they are 

relevant to pharyngocutaneous fistula formation. Similarly, free flap reconstruction may be utilised 

prophylactically to address potential fistula formation and so these data are reported in Table 3-5.  

The pooled post-operative fistula rate was 0.6% (four studies, range 0.0 to 3.3, 95% CI 0.0 to 3.3, [I2 3.1%, 

p=0.4]) (Figure 3-12). The pooled free flap rate was 1.6% (four studies, range 0.0 to 23.5, 95% CI 0.0 to 10.4, 

[I2 75.8%, p=0.01]) (Figure 3-13).  
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Figure 3-1:  PRISMA flowchart for The RECUT Review, with results of the searches, 

screening and application of eligibility criteria.   

PRISMA is Preferred Reporting Items for Systematic Reviews and Meta-

Analyses.  
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Figure 3-2: Pooled 2-year overall survival rate in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size. 

 

Figure 3-3: Pooled 2-year disease-free survival in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size. 

 

Figure 3-4: Pooled 2-year disease-specific survival in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size. 
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Figure 3-5: Pooled post-operative haemorrhage rate in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size.  

 

Figure 3-6: Pooled positive margin rate in The RECUT Review (for studies reporting this 

outcome and with more than 10 subjects). ES = effect size. 

 

Figure 3-7: Pooled close margin rate in The RECUT Review (for studies reporting this 

outcome and with more than 10 subjects). ES = effect size  
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Figure 3-8: Pooled peri-operative gastrostomy rate in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size. 

 

Figure 3-9: Pooled peri-operative tracheostomy rate in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size. 

 

 

Figure 3-10: Pooled long-term gastrostomy rate in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size. 
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Figure 3-11: Pooled long-term tracheostomy rate in The RECUT Review (for studies 

reporting this outcome and with more than 10 subjects). ES = effect size. 

 

Figure 3-12: Pooled fistula rate in The RECUT Review (for studies reporting this outcome 

and with more than 10 subjects). ES = effect size. 

 

Figure 3-13: Pooled free flap rate in The RECUT Review (for studies reporting this outcome 

and with more than 10 subjects). ES = effect size. 
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Table 3-1: Example search strategy for The RECUT Review from Ovid MEDLINE®. Including Epub Ahead of Print, In-Process & Other Non-Indexed 

Citations, Daily and Versions® <1946 to September 19, 2019> 

Search Entry 

1 Robotic Surgical Procedures/ (5244) 
2 (TORS or robot*).ab,ti. (36657) 
3 (transoral or “trans oral” or pharyn* or oropharyn* or hypopharyn* or 

nasopharyn* or glott* or subglott* or supraglott* or larynx* or laryng* 
or “upper aerodigestive tract” or “H&N” or head or “head and neck” 

or “head & neck”).ab,ti. (458794) 
4 exp “Head and Neck Neoplasms”/ (293542) 
5 1 or 2 (37067) 
6 3 or 4 (663940) 
7 (recurren* or salvage).ab,ti. (532127) 
8 5 and 6 and 7 (322) 

 

Table 3-2: MINORS scores for studies included in The RECUT Review. Items are scored 0 (not reported), 1 (reported but inadequate) or 2 (reported and 

adequate). The global ideal score for non-comparative studies is 16. 

Study 
Clearly 

Stated Aim 

Inclusion of 
Consecutive 

Patients 

Prospective 
Data Collection 

Appropriate 
Endpoints 

Unbiased 
Assessment of 

Endpoint 

Follow-up 
Appropriate 

Length 

Loss to Follow-
Up less than 5% 

Prospective 
Calculation of 

Study Size 

(Total max 
16) 

Blanco 2013 2 2 0 2 2 0 0 0 8 

Hans 2013 2 0 2 1 2 2 2 0 11 

White 2013 2 2 2 2 2 0 0 0 10 

Dabas 2015 2 2 2 2 2 1 2 0 13 

Krishnan 
2017 

2 2 2 2 2 2 2 0 14 

Meulemans 
2017 

2 2 2 2 2 1 2 0 13 

Morisod 2017 2 2 2 2 2 1 2 0 13 

Paleri 2018 2 2 2 2 2 1 2 0 13 
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Table 3-3: Characteristic for Studies included in The RECUT Review.  
a no separate data for second primary cohort  
b author contacted for clarification  
c no separate data for salvage cohort  
d authors report “biopsy proven residual/recurrent disease had no evidence of malignancy on final histopathology report”   
e author provided updated data for the 17 of the 26 patients who underwent TORS for confirmed SCC of the oropharynx

Study Country Centre(s) Summary n 
Previous 

radiotherapy? 

Mean 
age /yrs 
[range] 

Sex 
proportion  

[M:F] 

Interval 
between 

initial 
treatment 

and surgery 

Sub-sites 
T 

classification  
after surgery 

N 
classification  
after surgery 

Histology 
HPV 
+ve 
rate 

MINORS  
score 

Blanco 
2013 

USA 
Johns Hopkins, Baltimore, 

Maryland 
Early experience of 

TORS 
4 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported 

Oropharynx 
and/or larynx 

Not 
reported 

Not 
reported 

SCC 
Not 

reported 
8 

Hans 
2013 

France 
Hôpital Européen Georges-

Pompidou, Paris 

TORS with free flap for 
recurrent 

hypopharyngeal SCC 
2 

100% 
(1 RT 

1 CRT) 

66.6  
[59-74] 

1:1 5 and 13 years 
Hypopharynx 

(n=2) 
T3 (n=2) N0 (n=2) SCC 

Not 
reported 

11 

White 
2013 

USA 

University of Alabama, 
Birmingham; M.D. Anderson 

Cancer Center, Houston, 
Texas; Mayo Clinic, 

Rochester, Minnesota; Henry 
Ford Hospital, Detroit, 

Michigan 

TORS for recurrent 
oropharyngeal SCC, 
comparing to open 

surgery 

64 
100% 
(25 RT 

37 CRT) 

61  
[not 

reported] 
48:16 

Not 
reported 

Oropharynx 
(n=64) 

T1 (n=25) 
T2 (n=34) 
T3 (n=2) 
T4 (n=3) 

N0 (n=37) 
N1 (n=7) 

N2b (n=17) 
N2c (n=2) 
N3 (n=1) 

SCC 
Not 

reported 
10 

Dabas 
2015 

India 
Rajiv Gandhi Cancer Institute 

& Research Centre, Delhi 
TORS for recurrent or 

residual H&N SCC 
30 

100% 
(8 RT 

22 CRT) 

56.8  
[31-86] 

29:1 Not reported 

Oropharynx 
(n=26) 

Larynx (n=3) 
Hypopharynx 

(n=1) 

T0 (n=2)d  
T1 (n=10) 
T2 (n=14) 
T4 (n=4) 

NX (n=20) 
N0 (n=3) 
N1 (n=1) 
N2b (n=5) 
N2c (n=1) 

SCC 
Not 

reported 
13 

Krishnan 
2017 

Australia 
Royal Adelaide Hospital, 

Adelaide 

TORS total 
laryngectomies, 5 cases 
with single incidence of 

recurrent cancer 

1 
100% 
(1 RT) 

80 1:0 Not reported Glottis (n=1) T2 (n=1) N0 (n=1) SCC 
Not 

reported 
14 

Meulemans 
2017 

Belgium 

University Hospitals of 
Leuven; General Hospital AZ 
Sint-Lucas, Ghent; General 

Hospital AZ Sint-Jan, Bruges 

TORS for primary and 
salvage oropharyngeal, 

supraglottic and 
hypopharyngeal cancers 

30 
Not 

reported 
c c 

Not specified 
“10 local 

recurrence 
20 second 
primaries” 

Oropharynx 
(n=17) 

Hypopharynx 
(n=6) 

Supraglottis 
(n=6) 

Glottis (n=1) 

T1 (n=18) 
T2 (n=12) 

N0 (n=25) 
N1 (n=3) 
N2 (n=2) 

SCC (n=29) 
mucinous 
cystadeno-
carcinoma 

(n=1) b 

0.0% 
(0/9) 

13 

Morisod 
2017 

Switzer-
land 

Lausanne University Hospital 

TORS for 
oropharyngeal SCC, 
looking to minimise 

adjuvant therapy. 13/29 
were ‘second primaries’ 

13 
46.2% 
(6 RT) 

a a 

Not specified 
“13 second 
primaries” 

a a a SCC a 13 
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Paleri 
2018 

UK 
Freeman Hospital, Newcastle 

upon Tyne 
TORS for recurrent 
oropharyngeal SCC 

17 e 
100% 
(2 RT 

15 CRT) 

59.7  
[51-85] 

16:1 
Median 24.5 

months  
[3-96] 

Oropharynx 
(n=17) 

T1 (n=3) 
T2 (n=13) 
T3 (n=1) 

N0 (n=13) 
N1 (n=2) 
N2b (n=2) 

SCC 
60.0% 
(11/17) 

13 
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Table 3-4: Survival data and surgical margins for studies included in The RECUT Review. a derived from Kaplan Meier, b as reported, c author provided 

updated data for the 17 of the 26 patients who underwent TORS for confirmed SCC of the oropharynx, d 4 returned to theatre for re-resection and 

subsequently achieved negative margins, e no separate data for second primary cohort. OS overall survival, DFS disease-free survival, DSS 

disease-specific survival. 

Study n 
Follow-up  

[Mean and range] 
/months 

2-yr survival data Other reported survival data 
Positive margins 

% (n) 

Close 
margins  

% (n) 

Margin cut-offs 
-Close 

-Positive 

Blanco 
2013 

4 
Not 

reported 

OS 100% 
DFS 25% 
DSS 100% 

- 
Not 

reported 
Not 

reported 
- 
- 

Hans 
2013 

2 27 [24-30] 
OS 100% 

DFS 100% 
DSS 100% 

- 
0%  

(0/2) 
0%  

(0/2) 
- 
- 

White 
2013 

64 Not reported 
OS 74% 
DFS 74% 
DSS 74% 

- 
15.6%  

(10/64) d 
Not 

reported 
- 
- 

Dabas 
2015 

30 
Median 19 

[range 7 -122]b 
Not 

reported 

OS 86%  
DFS 56.7% 

(at median of 19 [7-122] months) 

6.7%  
(2/30) 

6.7%  
(2/30) 

2mm 
- 

Krishnan 
2017 

1 54 [-] 
OS 100% 

DFS 100% 
DSS 100% 

DFS 100% at 54 months 
0%  

(0/1) 
Not 

reported 
- 
- 

Meulemans 
2017 

30 16.9 [0-38]a 
OS 73.5% 
DFS 75.8% 
DSS 93.3% 

- 
33%  

(10/30) 
26.7% 
(8/30) 

5mm 
- 

Morisod 
2017 

13 20.8 [8-35]a 
OS 75% 
DFS 92% 
DSS 92% 

- e e 
3mm 
1mm 

Paleri 
2018 

17c 28 [3-68] 
OS 70.6% 
DFS 56.3% 

DSS 75.0% c 
- 

23.5%  
(4/17) 

52.9% 
(9/17) 

3mm 
- 
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Table 3-5: Functional outcomes and complications for studies included in The RECUT Review. a minimum of neck surgery for vessel ligation in all cases, b all 

inserted for the procedure, c laryngectomy, d no separate data for second primary cohort, e unclear if any returned to theatre, f no time point given 

for assessment, g no usage beyond peri-operative period, h assessed at 1 year, i author provided updated data for the 17 of the 26 patients who 

underwent TORS for confirmed SCC of the oropharynx 

Study n 
Concurrent neck 

surgery 

Peri-operative 
gastrostomies 

% (n) 

Peri-operative 
tracheostomies 

% (n) 

Long-term 
gastrostomies 

% (n) 

Long-term 
tracheostomies 

% (n) 

Free 
flap 
rate 

Fistula 
rate 

Return to theatre with 
haemorrhage 

rate 

Additional long-term functional 
results 

Blanco 
2013 

4 - 
Not 

reported 
Not 

reported 
25.0% 
(1/4) f 

0.0% 
(0/4) g 

0.0% 
(0/4) 

0.0% 
(0/4) 

0.0% 
(0/4) 

- 

Hans 
2013 

2 
100% 
(2/2) 

50% 
(1/2) 

50% 
(1/2) 

0.0% 
(0/2) g 

0.0% 
(0/2) g 

100% 
(2/2) 

0.0% 
(0/2) 

0.0% 
(0/2) 

- 

White 
2013 

64 - 
35.9% 
(23/64) 

21.9% 
(14/64) 

3.1% 
(2/64) h 

Not 
reported 

0.0% 
(0/64) 

0.0% 
(0/64) 

10.9% 
(7/64)e 

- 

Dabas 
2015 

30 
33.3% 

(10/30) 
16.7% 
(5/30)b 

Not 
reported 

3.3% 
(1/30) f 

10.0% 
(3/30) f 

0.0% 
(0/30) 

3.3% 
(1/30) 

13.3% 
(4/30) 

- 

Krishnan 
2017 

1 
100% 
(1/1) 

100.0% 
(1/1) 

NAc 
100.0% 
(1/1) f 

NAc 
0.0% 
(0/1) 

100% 
(1/1) 

0.0% 
(0/1) 

‘Soft diet with enteral 
supplementation’; ‘Failed 

electrolarynx, poor voice outcomes 
following secondary TEP’ 

Meulemans 
2017 

30 - 
20.0% 
(6/30) 

23.3% 
(7/30) 

20.0% 
(6/30) f 

0.0% 
(0/30) g 

0.0% 
(0/30) 

3.3% 
(1/30) 

3.3% 
(1/30) 

- 

Morisod 
2017 

13 
100% 

(13/13) 
Not 

reported 
Not 

reported 
Not 

reported 
Not 

reported 
d d d d 

Paleri 
2018 

17 
100% 

(17/17)a 
Not 

reported 
58.8% 

(10/17) i 
0.0% 

(0/17) i 
0.0% 

(0/17) g i 
23.5% 
(4/17) i 

0.0% 
(0/17) i 

11.8% 
(2/17) i 

Normalcy of diet scores recorded 
pre-op and at 3 and 6 months. 
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3.2 The RECUT Study 

3.2.1 Full title 

transoral Robotic surgery for rECurrent tumours of the Upper aerodigestive Tract (RECUT):  

an international multi-centre cohort study 

3.2.2 Contributions 

Under supervision, the author led this study from conceptualisation, through protocol development, data 

collection, assimilation, analysis, visualisation and interpretation. Further, the author led on writing, reviewing 

and editing the text contained herein, which has been published in the Journal of the National Cancer Institute.7 

The author is grateful to the following individuals for their contributions towards the delivery of this study and 

its write-up (full delineation of roles and affiliations available in Appendix 26):  

• Arun Balaji, Helen Starmer, Sarah Stephens, Grainne Brady and Justin Roe, who reviewed and edited 

the manuscript, which benefitted from their insights as senior Speech and Language Therapists. 

• Chris Holsinger, Surender K. Dabas, John R. de Almeida, Umamaheswar Duvvuri, Tamer A. 

Ghanem, Philippe Gorphe, Neil D. Gross, David Hamilton, Scott Magnuson, Brett A. Miles, Eric J. 

Moore, Gouri Pantvaidya, Niclas Rubek, Christian Simon, Vincent Vander Poorten, who, in their 

roles as Principal Investigators at their institutions, facilitated local registration of the study and the 

contribution of anonymised patient data, as per the study protocol. Further, these individuals reviewed 

and edited the manuscript, which benefitted from their insights as senior head and neck surgeons. 

• Avinash Beharry, Alec T. Bonifer, Gregoire D’Andréa, Peter Floros, Chareeni Kurukulasuriya, Mikkel 

Hjordt Holm Larsen, Daniel J. Lin, Jeroen Meulemans, Scott Roof, Anand Subash, Michael C. Topf, 

Kathryn M. Van Abel, Evan S. Walgama, who, in their roles as Co-Investigators, facilitated local 

registration of the study and the contribution of anonymised patient data, as per the study protocol. 

Further, these individuals reviewed and edited the manuscript, which benefitted from their 

experiences in head and neck surgery. 

• Emily Greenlay and Laura Potts, who supervised the statistical analysis in their roles as senior 
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3.2.3 Abstract [250 words] 

Background 

Transoral robotic surgery (TORS) is an emerging minimally-invasive surgical treatment for residual, recurrent 

and new primary head and neck cancers (HNC) in previously irradiated fields, with limited evidence for its 

oncological effectiveness. 

Methods 

A retrospective observational cohort study of consecutive cases performed in 16 high-volume international 

centres before August 2018 was conducted. Overall (OS), disease-free (DFS), disease-specific survivals (DSS) 

and local control (LC) were calculated using Kaplan-Meier estimates, with subgroups compared using log-rank 

tests and Cox proportional hazards modelling for multivariable analysis. Maximally-selected rank statistics 

determined the cut-point for closest surgical resection margin based on LC. 

Results 

Data for 278 eligible cases were analysed, with median follow-up of 38.5 months. Two-year and five-year 

outcomes were 69.0% and 62.2% for LC, 71.8% and 49.8% for OS, 47.2% and 35.7% for DFS, and 78.7% and 

59.1% for DSS. The most discriminating margin cut-point was 1.0 mm; the 2-year LC was 80.9% above and 

54.2%  below or equal to 1.0 mm. Increasing age, current smoking, primary tumour classification and narrow 

surgical margins (≤1.0 mm) were significantly associated with lower OS. Haemorrhage with return to theatre 

was seen in 8.1% (n=22/272) and 30-day mortality was 1.8% (n=5/272). At one-year, 10.8% (n=21/195) used 

tracheostomies, 33.8% (n=66/195) used gastrostomies and 66.3% (n=53/80) had maintained or improved 

normalcy of diet scores. 

Conclusions 

Data from international centres show TORS to treat HNCs in previously irradiated fields yields favourable 

outcomes for LC and survival. Where feasible, TORS should be considered the preferred surgical treatment in 

the salvage setting.  
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3.2.4 Aim 

The RECUT Study aims to report the oncological and functional outcomes in patients undergoing TORS for 

the treatment of residual, recurrent and new primary HNC in previously irradiated fields. It also aims to explore 

the importance of surgical resection margins in this cohort. 
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3.2.5 Methods 

3.2.5.1 Ethical considerations and regulatory approvals 

The protocol was reviewed and approved by the study sponsor (The Royal Marsden NHS Foundation Trust), 

East of England - Cambridge Central Research Ethics Committee (19/EE/0307) and the Health Research 

Authority (IRAS268830). Additional approvals were obtained locally as required. The Study was registered at 

clinicaltrials.gov (NCT04673929). This study report has been prepared with reference to the STROBE checklist 

for cohort studies (STrengthening the Reporting of OBservational studies in Epidemiology). 

3.2.5.2 Study design and setting 

A retrospective observational cohort study was undertaken in 16 international tertiary referral units across 

North America, Europe and Asia. Centres with a high volume practice and known to use TORS in the 

management of HNC were invited to participate.  

3.2.5.3 Participants 

Eligible patients were aged over 18, with a history of previous HNC treated with (chemo)radiotherapy, who 

subsequently experienced a residual, recurrent or new primary HNC which was treated using TORS. 

Patients were not eligible if the TORS was performed only for diagnostic purposes, or to treat nasopharyngeal 

or thyroid cancers.  

Practices for identifying patients varied by contributing centre but it was stipulated that consecutive eligible 

patients must be submitted to limit selection bias. All subjects had their TORS performed prior to 1 August 

2018, with data submission only accepted after 1 August 2020, to allow an appropriate period for the primary 

outcome event. 

3.2.5.4 Data collection 

Data were collected by participating sites onto a standardised electronic case report form, created using Excel 

software (Microsoft Corporation, Washington, USA). Restricted data fields and data validation were used to 

improve data completeness and homogeneity. Missing or ambiguous data were queried and the data point 

excluded from the relevant analysis if unresolved. ACE-27 scores were calculated for comorbidities and 

Performance Status Scale for Head & Neck Cancer Patients - Normalcy of Diet (PSS-HN NoD)184 scores 

reported swallow function. 

3.2.5.5 Data analysis 

The primary outcome was local control (LC) at 2 years. No a priori sample size calculation was performed. 

Categorical variables were compared using the Fisher’s exact test and continuous variables using the Wilcoxon 

test. Time-to-event outcomes [overall (OS), disease-free (DFS), disease-specific survivals (DSS) and local 

control (LC)] were estimated using the Kaplan-Meier (KM) method, with subgroups compared using log-rank 
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tests. Endpoints were as follows: death from any cause for OS; diagnosis of residual/recurrent local, regional 

or distant disease or death from any cause for DFS; death from residual/recurrent disease for DSS; and 

diagnosis of local residual/recurrent disease for LC. Analyses used the ‘survival’ and ‘survminer’ packages in R. 

A competing events sensitivity analysis was completed for sub-groups showing a significant difference in the 

primary endpoint (LC). Regional recurrence, distant recurrence and death from any cause were classed as 

competing events and analysed with Gray’s test using the ‘cmprsk’ package in R. 

Prognostic factors for time-to-event outcomes were assessed using Cox proportional hazards regression 

analysis. The proportional hazards assumption was assessed using Schoenfeld residuals and visual assessment 

of the KM curves. Time varying coefficients were further assessed using a Log(time) interaction, which was 

adopted if returning a significant, or close to significant, result. The multivariable model was constructed using 

a backward stepwise elimination process. The initial model was built with variables found to be significant on 

univariable analysis. At each stage, the least significant variable above the threshold was eliminated until only 

significant variables remained using a P value threshold of <0.05 throughout to denote significance. 

3.2.5.6 Surgical margin analysis 

Centres were asked for the nearest mucosal and deep surgical resection margins from the main TORS specimen, 

as recorded on the histopathology report. Positive margins were considered to be equal to 0 mm. For patients 

who had both mucosal and deep margins reported, the lowest millimetre value was recorded. Where further 

oncological resection margins were taken, they were orientated and combined with the main specimen resection 

margin wherever possible. Patient-side biopsies, taken primarily to provide additional information to the 

MDT/tumour board that the tumour bed was free from disease (commonly referred to ‘margins’ but not 

intended as oncological resections), were not considered as it was felt the size and position of the sampled 

tissue could not be reliably combined with data from the main resection. Data regarding intraoperative frozen 

sections were not specifically collected, rather the resultant reports and resection specimens were interpreted 

according to the methodology above. 

Two methods were then used to investigate the optimal cut-point of this closest margin, to dichotomise our 

cohort with the greatest differentiation in LC : maximally selected rank statistics using the full survival data 

(‘maxstat’ package in R); and receiver operator characteristic (ROC) analysis at two years using Youden’s index 

(‘ROCit’ package in R). 

3.2.5.7 The impact of free flap reconstruction on surgical margins 

To investigate the relationship between free flap reconstruction and the closest surgical margins at TORS, a 1:1 

propensity score matching (PSM) was conducted using the optimal method and the ‘MatchIt’ package in R. 

The following variables were chosen to match groups based on potential influence on pre-operative decision 

making: clinical tumour classification; incidence of concurrent neck surgery; and comorbidity score (ACE-27). 

The mean closest surgical resection margins for each subgroup were then compared using a Student’s t-test. 

All analyses were performed using RStudio statistical software (RStudio, PBC, Boston, MA, USA). 
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3.2.5.8 Deviations from the protocol 

The following deviations and clarifications from the published protocol were made: death from any cause was 

added as an endpoint for DFS; local control is reported as the primary outcome and to calculate the margin 

cut-off, in place of disease-free survival. This decision was made prior to any analysis as it was felt it would 

better reflect the effectiveness of TORS as a treatment for local disease. Confidence intervals were used in place 

of prediction intervals for the Kaplan-Meier estimates. 
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3.2.6 Results 

3.2.6.1 Characteristics of the Study Population 

3.2.6.1.1 Centres and participants 

Data from 306 cases from the 16 participating centres (Figure 3-14) were submitted and reviewed for eligibility. 

Following strict application of the eligibility criteria, 278 cases were eligible for analysis (median 13 cases per 

centre; range 3-49; interquartile range [IQR] 7.25-23.75). One centre maintained reliable records for 

oropharyngeal cancers only, and so only these cases were contributed to ensure data integrity. The following 

cases were screened out on central eligibility check: no previous head and neck radiotherapy (24); no confirmed 

malignancy on either pre- or post-TORS histology (three) and a case of nasopharyngeal cancer (one). The year 

of the first included patient from each participating centre ranged from 2007 to 2017 (median 2013). 

The median age for all subjects was 61 (range 38 to 93; IQR 9.5 to 46.0) and 20.1% were female (n=56/279). 

The median follow-up for survivors was 38.5 months (range 0.1 to 107.5; IQR 23.5 to 60.0) and for all subjects 

was 28.5 months (range 0.1 to 107.5; IQR 13.7 to 48.7). 

Clinico-pathological characteristics and peri-surgical management are shown in Table 3-6 (and by subgroups 

in Table 3-7). Histopathological and functional outcomes following TORS, presented for all subjects and by 

subgroups, are shown in Table 3-8. Table 3-9 gives details of the previous HNCs for the cohort. The majority 

had had a single previous HNC (86%, n=240) with 11.5% having had two previous cancers (n=32) and 2.5% 

having had three (n=7).  

3.2.6.1.2 Patterns of disease 

The majority of cancers in this cohort were oropharyngeal, representing 93.8% (n=259/276), with tongue base 

cancers constituting over half of all subjects (52.9%, n=146/276). Neck disease was identified pre-operatively 

in 21.5% of cases (n=58/270) with 60.4% (n=168/278) undergoing some form of neck surgery alongside 

TORS. 

The median time since completion of treatment for the previous HNC was 761.5 days, with 29.3% (n=79/270) 

of surgeries performed within 1 year and 13.0% (n=35/270) being more than 10 years after initial treatment; 

8.5% (n=23/272) were recorded as new primary disease within 5 years of the previous cancer but at a separate 

site.  

3.2.6.2 Survival outcomes 

Time-to-event analyses are presented for all subjects (Figure 3-16), by margin status (Figure 3-17), by HPV 

status in oropharyngeal disease (Figure 3-19), and by timing of TORS relative to previous HNC (Figure 3-20). 

For all subjects, the 2-year LC was 69.0% (95% CI [63.2, 75.3]) and 5-year LC was 62.2% (95% CI [55.6, 69.5]). 

Further 2- and 5-year outcomes are summarised in Table 3-12. Over the study period, there were 83 deaths 

from disease, 32 deaths from other causes, 82 local recurrences, 24 regional recurrences and 26 patients with 

distant metastases.  
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On log-rank test, there was no significant difference in LC by HPV status in oropharyngeal disease (p=0.43) or 

by timing of TORS relative to previous HNC (p=0.51). However, there was a significant difference in LC by 

margin status (p<0.001). Sensitivity analysis corroborated this significance for LC (Cox hazard ratio (HR) 2.87; 

95% CI [1.66, 4.96]; p<0.001) and showed no significant difference in competing events (Gray’s HR 0.97; 95% 

CI [0.57, 1.66]; p=0.90). 

Following TORS, 6.1% of patients had further disease recurrence that was subsequently successfully treated to 

leave them disease-free (n=17/278): 10 were treated for local disease, three for regional metastases and four 

for distant metastases. 

3.2.6.2.1 Prognosticators of time-to-event outcomes 

Results from univariable analysis are shown in Table 3-10 and multivariable analysis in Table 3-11. The closest 

surgical resection margin was the only factor to remain significant for all four time-to-event scenarios, including 

LC (HR 2.87 (95% CI [1.66, 4.96]; p<0.001) and OS (HR 2.51 (95% CI [1.56, 4.03]; p<0.001).  

3.2.6.3 Complications 

Data on peri-operative complications for TORS were available for 97.8% (n=272). The post-TORS 

haemorrhage rate, requiring return to theatre, was 8.1% (n=22/272) with a single case of haemorrhage resulting 

in death. The overall mortality related to the TORS procedures was 1.8% (n=5/272) with the remaining four 

patients dying from chest sepsis (n=3) and a stroke (n=1) within 30 days of surgery.  

The median time to post-operative haemorrhage was 6 days (range 1 to 42; IQR 2 to 8; data available for 19 of 

22 bleeds). 

Fistulae were reported in 0.7% (n=2/272) of all patients. Flap failure was seen in 5.4% (n=3/56) of those 

undergoing free-flap reconstruction.  Overall, no notable complications were reported in 89.0% (n=243/272) 

of patients. 

3.2.6.4 Surgical resection margin analysis 

Closest surgical resection margin data were available for 194 cases (69.8% of 278 cohort). The closest surgical 

resection margin was reported as mucosal in 24.7% (n=48), deep in 49.0% (n=95) and equal mucosal/deep in 

26.3% (n=51). The positive margin rate was 25.3% (n=49).  

Most margins were reported to whole millimetre values, except 13 cases which were reported to one decimal 

place (Figure 3-21). The most discriminating cut-point for surgical resection margin was found to be ≤1.0 mm 

by both methods [maxstat 3.919 and AUC 0.679 (95% CI [0.589, 0.769]); sensitivity 69.8% (95% CI [55.7, 

81.7]), specificity 62.8% (95% CI [52.2, 72.5])]. The 2-year LC around this cut-point was 80.9% for >1.0 mm 

and 54.2% for ≤1.0 mm. 

By way of sensitivity analysis, and to explore the implications of selecting different margin cut-points, KM 

analyses were produced for all whole millimetre values from 0 to 5 mm (Figure 3-22 to Figure 3-26). 
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When the closest surgical resection margin was reported as positive (equal to 0 mm) 2-year LC was 48.2% (95% 

CI [34.9, 66.5]) versus 74.6% (95% CI [67.2, 82.8]) for all higher values. The greatest separation of 2-year LC 

was around a cut point of 1.0 mm, with survival of 80.9% (95% CI [72.8, 89.8]) more than 1.0 mm and 54.2% 

(95% CI [44.1, 66.1]) no more than 1.0 mm (Figure 3-17). Increasing the cut-point incrementally at millimetre 

intervals had the effect of reducing the separation of the 2-year LC outcomes. The highest 2-year LC was seen 

above a cut-point of 3mm, though it should be recognised that the number of patients contributing data at 

these greater closest surgical resection margin cut-points is limited, and is reflected in the widening confidence 

intervals with notable overlaps at these higher cut-point values. 

3.2.6.5 The impact of free flap reconstruction on surgical margins 

After PSM for the chosen variables, 32 cases undergoing free flap reconstruction were matched with 32 cases 

undergoing no reconstruction. PSM reduced the standardised mean difference distance score by 66.9% from 

1.520 to 0.503 (Figure 3-27). The mean closest surgical resection margin for those undergoing free flap 

reconstruction was 2.0 mm (SD 1.92) compared with 2.2 mm (SD 1.98) for no reconstruction, which was not 

significantly different (p=0.6816). 

3.2.6.6 Functional outcomes 

3.2.6.6.1 Peri-operative 

Peri-operative tracheostomy and gastrostomy rates are shown in Table 3-8. Tracheostomies were used at the 

time of TORS in 37.9% of patients (n=105/277) and gastrostomies in 39.2% (n=109/278). Overall rates at 1 

year for all subjects were 10.8% (n=21/195) for tracheostomy usage and 33.8% (n=66/195) for gastrostomy 

usage.  

At the time of last follow-up, 74.7% were tolerating soft chewable foods or better (PSS-HN NoD score ≥50, 

n=68/91) and 4.4% were taking no oral diet (PSS-HN NoD score =0, n=4/91) (median follow-up 43.0 

months; range 0.1 to 107.5; IQR 26.5 to 62.3). 

3.2.6.6.2 Outcomes in patients disease-free at one year 

There were 188 patients with no evidence of local recurrence who were followed up for over 1 year. For these 

patients, the change in tracheostomy rates, gastrostomy rates and PSS-HN NoD scores at baseline and at 1 year 

were available for 90.4% (n=170/188) and 42.6% (n=80/188), respectively. The change in status for these 

variables are visualised in Sankey plots in Figure 3-18. The majority (92.9%) of patients were tracheostomy-

free at 1 year, 67.6% were gastrostomy-free and 73.8% were tolerating a soft diet or better on PSS-HN NoD 

score following TORS (score ≥50). 
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Figure 3-14: International centres contributing to The RECUT Study. 
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Figure 3-15: Screenshot of the Excel Data Tool used in The RECUT Study. Columns shown display the calculations made from the entered dates. This 

information is then transferred to the area on the right and then the dates removed to preserve the durations but remove identifiable data. 
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Figure 3-16: Kaplan-Meier survival estimates for all subjects in the RECUT Study. (A, 

overall survival; B, disease-free survival; C, disease-specific survival; D, local 

recurrence-free survival). 

  



 

 

PART 3: The RECUT Study 

J. C. Hardman Page 196 of 375 PhD thesis 2022 

 

 

Figure 3-17: Kaplan-Meier survival estimates around a 1.0 mm margin cut-point in The 

RECUT Study (p value given for log rank test).   

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival). 
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Figure 3-18: Sankey plots showing functional outcomes for patients free from local disease 

recurrence at baseline and at one year follow-up in The RECUT Study.   

(A) tracheostomy rates, (B) gastrostomy rates, and (C) PSS-HN NoD scores. 

Red highlighting indicates patients who had tracheostomies or gastrostomies 

placed at a time following the TORS procedure, or who had worsening of PSS-

HN NoD scores.   

(Trache is tracheostomy; gastro is gastrostomy) 
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Figure 3-19: Kaplan-Meier survival estimates by HPV status for oropharyngeal SCCs in 

The RECUT Study (p value given for log rank test).  

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival).  
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Figure 3-20: Kaplan-Meier survival estimates by timing of TORS since previous HNC in 

The RECUT Study (p value given for log rank test).  

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival).  
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Figure 3-21: Histogram of closest surgical resection margin values for all subjects in The 

RECUT Study. 

  

Closest margin
(mm)

C
o
u

n
t

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

0 1 2 3 4 5 6 7 8 9 10 11 12



 

 

PART 3: The RECUT Study 

J. C. Hardman Page 201 of 375 PhD thesis 2022 

 

 

Figure 3-22: Kaplan-Meier survival estimates around a 0 mm margin cut-point in The 

RECUT Study (p value given for log rank test).   

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival).  
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Figure 3-23: Kaplan-Meier survival estimates around a 2 mm margin cut-point in The 

RECUT Study (p value given for log rank test).   

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival).  
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Figure 3-24: Kaplan-Meier survival estimates around a 3 mm margin cut-point in The 

RECUT Study (p value given for log rank test).   

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival).  
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Figure 3-25: Kaplan-Meier survival estimates around a 4 mm margin cut-point in The 

RECUT Study (p value given for log rank test).   

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival).  
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Figure 3-26: Kaplan-Meier survival estimates around a 5 mm margin cut-point in The 

RECUT Study (p value given for log rank test).   

(A, overall survival; B, disease-free survival; C, disease-specific survival; D, 

local recurrence-free survival).  
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Figure 3-27: Propensity Score Matching showing reduction of standardised mean 

difference distance score for all free flap subjects in The RECUT Study (white 

dots) and matched patients not undergoing free flap (black dots).  
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Table 3-6: Details of clinico-pathological characteristics, peri-operative management 

and non-surgical oncological therapies, presented for all subjects in the 

RECUT Study.   

*compared as continuous data 

Category Variable Classification n % 

General 

Age* Data available 278 100 
 31 to 40 3 1.1 
 41 to 50 23 8.3 
 51 to 60 99 35.6 
 61 to 70 94 33.8 
 71 to 80 46 16.5 
 81 to 90 12 4.3 
 91 to 100 1 0.4 

Sex Data available 278 100 
 Female 56 20.1 
 Male 222 79.9 

Smoking Data available 231 83.1 
 Never smoker 61 26.4 
 Ex-smoker 105 45.5 
 Current smoker 65 28.1 

Alcohol Data available 243 87.4 
 No alcohol 107 44.0 
 Light alcohol 87 35.8 
 Heavy alcohol 49 20.2 

Comorbidities (ACE-27) Data available 220 79.1 
 0 76 34.5 
 1 79 35.9 
 2 40 18.2 
 3 25 11.4 

Previous 
HNCs 

Number of previous 
HNC 

Data available 278 100 

 1 239 86.0 
 2 32 11.5 
 3 7 2.5 

RT to primary site Data available 271 97.5 
 Yes 270 99.6 
 No 1 0.4 

RT to neck Data available 249 89.6 
 Yes 242 97.2 
 No 7 2.8 

TORS 

Timing by diagnosis Data available 272 97.8 
 Residual (<12 months) 83 30.5 

 Recurrence (12 months to 5 
years) 

101 37.1 

 New primary (>5 years) 65 23.9 

 New primary (<5 years, 
separate site) 

23 8.5 

Timing by time to 
surgery* 

Data available 270 97.1 

 0 to 1yr 79 29.3 
 1 to 2yrs 53 19.6 
 2 to 3yrs 37 13.7 
 3 to 4yrs 16 5.9 
 4 to 5yrs 16 5.9 
 5 to 6yrs 13 4.8 
 6 to 7yrs 4 1.5 
 7 to 8yrs 7 2.6 
 8 to 9yrs 6 2.2 
 9 to 10yrs 4 1.5 
 > 10yrs 35 13.0 
 Median (days) 761.5  

Primary site Data available 276 99.3 
 Nasopharynx 0 0 
 Tonsil 88 31.9 
 Tongue base 146 52.9 
 Soft palate 11 4.0 
 Posterior oropharyngeal wall 14 5.1 
 Piriform fossa 7 2.5 
 Post cricoid 1 0.4 
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 Posterior hypopharyngeal wall 0 0 
 Supraglottis 9 3.3 
 Glottis 0 0 
 Subglottis 0 0 

Clinical 
staging 

cT Data available 268 96.4 
 Tx 0 0 
 T0 0 0 
 Tis 0 0 
 T1 127 47.4 
 T2 120 44.8 
 T3 12 4.5 
 T4 4 1.5 
 T4a 5 1.9 
 T4b 0 0 

cN Data available 270 97.1 
 Nx 5 1.9 
 N0 207 76.7 
 N1 31 11.5 
 N2 5 1.9 
 N2a 2 0.7 
 N2b 12 4.4 
 N2c 6 2.2 
 N3 1 0.4 
 N3a 0 0 
 N3b 1 0.4 

cM Data available 267 96.0 
 Mx 4 1.5 
 M0 261 97.8 
 M1 2 0.7 

Peri-operative 
management 

Concurrent neck surgery Data available 278 100 
 None 110 39.6 

 ND for access/ vessel ligation 
only 

34 12.2 

 Prophylactic ND 82 29.5 
 Therapeutic ND 52 18.7 

Reconstruction Data available 278 100 
 None [secondary intention] 202 72.7 
 Pedicle flap 20 7.2 
 Free flap 56 20.1 

Tracheostomy Data available 277 99.6 
 Yes 105 37.9 
 No 172 62.1 

Gastrostomy Data available 278 100 
 Yes 109 39.2 
 No 169 60.8 

Non-surgical 
oncological 

therapy 

Post-op radiotherapy Data available 262 94.2 
 None 232 88.5 
 Yes 30 11.5 

Chemotherapy Data available 258 92.8 
 None 232 89.9 
 Neoadjuvant 10 3.9 
 Adjuvant 16 6.2 

Immunotherapy Data available 275 98.9 
 None 259 94.2 
 Neoadjuvant 7 2.5 
 Adjuvant 9 3.3 
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Table 3-7: Details of clinico-pathological characteristics, peri-operative management and non-surgical oncological therapies, presented by subgroups in the 

RECUT Study.   

*compared as continuous data  

OPSCC is oropharyngeal squamous cell carcinoma, ND is neck dissection, TORS is transoral robotic surgery, HNC is head and neck cancer, RT is 

radiotherapy, HPV human papillomavirus. 

   
OPSCC HPV 

+ve 
OPSCC HPV 

-ve   

Closest margin  
≤1.0 mm 

Closest margin  
>1.0 mm   

<1 year from 
previous 
cancer to 

TORS 

≥1 year from 
previous 
cancer to 

TORS  
Category Variable Classification n % n % p  n % n % p  n % n % p 

General 

Age* Data available 75 100 124 100 <0.0001  95 100 99 100 <0.0001  78 100 192 100 <0.0001 
 31 to 40 1 1.3 1 0.8   0 0 0 0   2 2.6 0 0  

 41 to 50 4 5.3 15 12.1   4 4.2 12 12.1   7 9.0 16 8.3  

 51 to 60 30 40.0 40 32.3   36 37.9 36 36.4   30 38.5 64 33.3  

 61 to 70 26 34.7 41 33.1   36 37.9 34 34.3   24 30.8 69 35.9  

 71 to 80 12 16.0 22 17.7   16 16.8 14 14.1   11 14.1 34 17.7  

 81 to 90 2 2.7 5 4.0   2 2.1 3 3.0   3 3.8 9 4.7  

 91 to 100 0 0 0 0   1 1.1 0 0   1 1.3 0 0  

Sex Data available 75 100 124 100 0.1263  95 100 99 100 1.0000  78 100 192 100 1.0000 
 Female 9 12.0 26 21.0   19 20.0 19 19.2   15 19.2 39 20.3  

 Male 66 88.0 98 79.0   76 80.0 80 80.8   63 80.8 153 79.7  

Smoking Data available 65 86.7 95 76.6 0.1015  81 85.3 82 82.8 0.3178  65 83.3 163 84.9 0.8159 
 Never smoker 23 35.4 24 25.3   24 29.6 18 22.0   15 23.1 44 27.0  

 Ex-smoker 28 43.1 36 37.9   33 40.7 43 52.4   30 46.2 74 45.4  

 Current smoker 14 21.5 35 36.8   24 29.6 21 25.6   20 30.8 45 27.6  

Alcohol Data available 69 92.0 106 85.5 0.1782  83 87.4 88 88.9 0.1362  70 89.7 169 88.0 0.4186 
 No alcohol 24 34.8 51 48.1   30 36.1 45 51.1   35 50.0 69 40.8  

 Light alcohol 33 47.8 37 34.9   34 41.0 26 29.5   23 32.9 63 37.3  

 Heavy alcohol 12 17.4 18 17.0   19 22.9 17 19.3   12 17.1 37 21.9  

Comorbidities 
(ACE-27) 

Data available 54 72.0 104 83.9 0.0033  90 94.7 96 97.0 0.9895  71 91.0 142 74.0 0.5833 

 0 12 22.2 40 38.5   30 33.3 32 33.3   28 39.4 44 31.0  

 1 31 57.4 28 26.9   31 34.4 32 33.3   23 32.4 54 38.0  

 2 7 13.0 21 20.2   17 18.9 20 20.8   11 15.5 28 19.7  

 3 4 7.4 15 14.4   12 13.3 12 12.5   9 12.7 16 11.3  

Previous 
HNCs 

Number of previous 
HNC 

Data available 75 100 124 100 0.0941  95 100 99 100 0.0033  78 100 192 100 0.2289 

 1 71 94.7 105 84.7   71 74.7 91 91.9   64 82.1 167 87.0  

 2 3 4.0 15 12.1   20 21.1 7 7.1   10 12.8 22 11.5  

 3 1 1.3 4 3.2   4 4.2 1 1.0   4 5.1 3 1.6  

RT to primary site Data available 74 98.7 118 95.2 0.2581  92 96.8 96 97.0 1.0000  75 96.2 190 99.0 0.2862 
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 Yes 74 100 118 100   92 100 96 100   75 100 189 99.5  

 No 0 0 0 0   0 0 0 0   0 0 1 0.5  

RT to neck Data available 69 92.0 113 91.1 1.0000  78 82.1 92 92.9 0.0517  71 91.0 172 89.6 0.9435 
 Yes 69 100 112 99.1   75 96.2 90 97.8   69 97.2 167 97.1  

 No 0 0 1 0.9   3 3.8 2 2.2   2 2.8 5 2.9  

TORS 

Timing by diagnosis Data available 75 100 121 97.6 0.1071  91 95.8 97 98.0 0.1997  76 97.4 192 100 <0.0001 
 Residual (<12 months) 24 32.0 32 26.4   23 25.3 29 29.9   68 89.5 13 6.8  

 Recurrence (12 months to 
5 years) 

33 44.0 42 34.7   35 38.5 32 33.0   2 2.6 98 51.0  

 New primary (>5 years) 11 14.7 36 29.8   28 30.8 23 23.7   1 1.3 63 32.8  

 New primary (<5 years, 
separate site) 

7 9.3 11 9.1   5 5.5 13 13.4   5 6.6 18 9.4  

Timing by time to 
surgery* 

Data available 72 96.0 120 96.8 <0.0001  92 96.8 95 96.0 <0.0001  78 100 192 100 NA 

 0 to 1 year 23 31.9 29 24.2   25 27.2 28 29.5   78 100 1 0.5  

 1 to 2 years 18 25.0 20 16.7   14 15.2 18 18.9   0 0 53 27.6  

 2 to 3 years 11 15.3 15 12.5   15 16.3 11 11.6   0 0 37 19.3  

 3 to 4 years 3 4.2 8 6.7   7 7.6 4 4.2   0 0 16 8.3  

 4 to 5 years 4 5.6 10 8.3   4 4.3 7 7.4   0 0 16 8.3  

 5 to 6 years 3 4.2 7 5.8   5 5.4 5 5.3   0 0 13 6.8  

 6 to 7 years 1 1.4 1 0.8   2 2.2 2 2.1   0 0 4 2.1  

 7 to 8 years 1 1.4 5 4.2   4 4.3 2 2.1   0 0 7 3.6  

 8 to 9 years 1 1.4 4 3.3   3 3.3 3 3.2   0 0 6 3.1  

 9 to 10 years 0 0 2 1.7   3 3.3 0 0   0 0 4 2.1  

 > 10 years 7 9.7 19 15.8   10 10.9 15 15.8   0 0 35 18.2  

 Median (days) 602  816.5    759  767    192  1113.5   

Primary site Data available 75 100 124 100 0.1843  93 97.9 99 100 0.1065  76 97.4 192 100 0.5192 
 Nasopharynx 0 0 0 0   0 0 0 0   0 0 0 0  

 Tonsil 31 41.3 39 31.5   26 28.0 37 37.4   29 38.2 55 28.6  

 Tongue base 41 54.7 70 56.5   48 51.6 45 45.5   37 48.7 107 55.7  

 Soft palate 1 1.3 8 6.5   7 7.5 2 2.0   3 3.9 7 3.6  

 Posterior oropharyngeal 
wall 

2 2.7 7 5.6   8 8.6 5 5.1   2 2.6 11 5.7  

 Piriform fossa 0 0 0 0   1 1.1 5 5.1   1 1.3 6 3.1  

 Post cricoid 0 0 0 0   1 1.1 0 0   0 0 1 0.5  

 Posterior hypopharyngeal 
wall 

0 0 0 0   0 0 0 0   0 0 0 0  

 Supraglottis 0 0 0 0   2 2.2 5 5.1   4 5.3 5 2.6  

 Glottis 0 0 0 0   0 0 0 0   0 0 0 0  

 Subglottis 0 0 0 0   0 0 0 0   0 0 0 0  

Clinical 
staging 

cT Data available 73 97.3 120 96.8 0.8707  92 96.8 99 100 0.0121  73 93.6 187 97.4 0.0619 
 Tx 0 0 0 0   0 0 0 0   0 0 0 0  

 T0 0 0 0 0   0 0 0 0   0 0 0 0  
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 Tis 0 0 0 0   0 0 0 0   0 0 0 0  

 T1 35 47.9 57 47.5   27 29.3 52 52.5   27 37.0 97 51.9  

 T2 34 46.6 54 45.0   55 59.8 39 39.4   37 50.7 78 41.7  

 T3 2 2.7 5 4.2   6 6.5 4 4.0   4 5.5 8 4.3  

 T4 2 2.7 2 1.7   1 1.1 2 2.0   3 4.1 1 0.5  

 T4a 0 0 2 1.7   3 3.3 2 2.0   2 2.7 3 1.6  

 T4b 0 0 0 0   0 0 0 0   0 0 0 0  

cN Data available 74 98.7 120 96.8 0.0545  92 96.8 99 100 0.4516  75 96.2 187 97.4 <0.0001 
 Nx 3 4.1 2 1.7   2 2.2 2 2.0   1 1.3 4 2.1  

 N0 50 67.6 99 82.5   72 78.3 75 75.8   45 60.0 157 84.0  

 N1 10 13.5 10 8.3   7 7.6 13 13.1   10 13.3 19 10.2  

 N2 2 2.7 2 1.7   0 0 2 2.0   2 2.7 2 1.1  

 N2a 1 1.4 0 0   0 0 0 0   2 2.7 0 0  

 N2b 4 5.4 5 4.2   8 8.7 4 4.0   8 10.7 4 2.1  

 N2c 4 5.4 0 0   2 2.2 2 2.0   5 6.7 1 0.5  

 N3 0 0 1 0.8   1 1.1 0 0   1 1.3 0 0  

 N3a 0 0 0 0   0 0 0 0   0 0 0 0  

 N3b 0 0 1 0.8   0 0 1 1.0   1 1.3 0 0  

cM Data available 73 97.3 119 96.0 0.5660  93 97.9 97 98.0 0.0555  73 93.6 186 96.9 0.4786 
 Mx 1 1.4 3 2.5   2 2.2 0 0   2 2.7 2 1.1  

 M0 71 97.3 116 97.5   89 95.7 97 100   71 97.3 182 97.8  

 M1 1 1.4 0 0   2 2.2 0 0   0 0 2 1.1  

Peri-operative 
management 

Concurrent neck 
surgery 

Data available 75 100 124 100 0.0085  95 100 99 100 0.3684  78 100 192 100 0.1463 

 None 29 38.7 45 36.3   43 45.3 38 38.4   27 34.6 80 41.7  

 ND for access/ vessel 
ligation only 

9 12.0 16 12.9   9 9.5 10 10.1   7 9.0 25 13.0  

 Prophylactic ND 17 22.7 50 40.3   24 25.3 36 36.4   23 29.5 58 30.2  

 Therapeutic ND 20 26.7 13 10.5   19 20.0 15 15.2   21 26.9 29 15.1  

Reconstruction Data available 75 100 124 100 0.6770  95 100 99 100 0.9695  78 100 192 100 0.0687 

 None [secondary 
intention] 

55 73.3 83 66.9   69 72.6 74 74.7   62 79.5 134 69.8  

 Pedicle flap 5 6.7 11 8.9   8 8.4 8 8.1   7 9.0 13 6.8  

 Free flap 15 20.0 30 24.2   18 18.9 17 17.2   9 11.5 45 23.4  

Tracheostomy Data available 75 100 123 99.2 0.0697  94 98.9 99 100 1.0000  78 100 191 99.5 0.0275 
 Yes 22 29.3 53 43.1   35 37.2 37 37.4   22 28.2 82 42.9  

 No 53 70.7 70 56.9   59 62.8 62 62.6   56 71.8 109 57.1  

Gastrostomy Data available 75 100 124 100 0.4628  95 100 99 100 0.0708  78 100 192 100 0.0284 
 Yes 31 41.3 59 47.6   39 41.1 28 28.3   23 29.5 85 44.3  

 No 44 58.7 65 52.4   56 58.9 71 71.7   55 70.5 107 55.7  

Non-surgical 
oncological 

therapy 

Post-op radiotherapy Data available 73 97.3 115 92.7 0.8204  93 97.9 95 96.0 0.3524  73 93.6 182 94.8 0.8327 
 None 64 87.7 102 88.7   81 87.1 87 91.6   64 87.7 161 88.5  

 Yes 9 12.3 13 11.3   12 12.9 8 8.4   9 12.3 21 11.5  
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Chemotherapy Data available 71 94.7 115 92.7 0.5660  91 95.8 93 93.9 0.5126  69 88.5 182 94.8 0.0715 
 None 63 88.7 103 89.6   83 91.2 86 92.5   60 87.0 165 90.7  

 Neoadjuvant 4 5.6 3 2.6   2 2.2 0 0   1 1.4 9 4.9  

 Adjuvant 4 5.6 9 7.8   6 6.6 7 7.5   8 11.6 8 4.4  

Immunotherapy Data available 75 100 123 99.2 0.5803  94 98.9 98 99.0 0.0028  77 98.7 190 99.0 0.2500 
 None 69 92.0 117 95.1   86 91.5 98 100   74 96.1 177 93.2  

 Neoadjuvant 3 4.0 2 1.6   2 2.1 0 0   0 0 7 3.7  

 Adjuvant 3 4.0 4 3.3   6 6.4 0 0   3 3.9 6 3.2  
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Table 3-8: Histopathological and functional outcomes following TORS, presented for all subjects and by subgroups in the RECUT Study.   

*compared as continuous data  

OPSCC is oropharyngeal squamous cell carcinoma, HPV is human papillomavirus, SCC is squamous cell carcinoma. 

   All subjects  
OPSCC HPV  

+ve 
OPSCC HPV  

-ve 
  Closest margin  

≤1.0 mm 
Closest margin  

>1.0 mm 
  

<1 year from 
previous 
cancer to 

TORS 

≥1 year from 
previous 
cancer to 

TORS 

 

Category Variable Classification n %  n % n % p  n % n % p  n % n % p 

Histopatholo
gy 

Histology 
Data 

available 
278 100  75 100 124 100 NA  95 100 99 100 0.3610  78 100 192 100 1.0000 

 SCC 271 97.5  75 100 124 100   92 96.8 98 99.0   76 97.4 188 97.9  

 Other 7 2.5  0 0 0 0   3 3.2 1 1.0   2 2.6 4 2.1  

HPV status 
Data 

available 
210 75.5  75 100 124 100 NA  67 70.5 86 86.9 0.4911  56 71.8 147 76.6 0.2521 

 Positive 76 36.2  75 100 0 0   24 35.8 26 30.2   24 42.9 49 33.3  

 Negative 134 63.8  0 0 124 100   43 64.2 60 69.8   32 57.1 98 66.7  

Margins 

Nearest 
margin 

Data 
available 

194 69.8  49 65.3 94 75.8 0.8248  95 100 99 100 0.1152  52 66.7 135 70.3 1.0000 

 Mucosal 48 24.7  12 24.5 25 26.6   21 22.1 27 27.3   10 19.2 35 25.9  

 Deep 95 49.0  20 40.8 49 52.1   55 57.9 40 40.4   22 42.3 69 51.1  

 Equal 51 26.3  17 34.7 20 21.3   19 20.0 32 32.3   20 38.5 31 23.0  

Nearest 
mucosal 
margin* 

Data 
available 

211 75.9  52 69.3 100 80.6 <0.0001  93 97.9 99 100 <0.0001  60 76.9 143 74.5 <0.0001 

 =0 mm 26 12.3  9 17.3 7 7.0   26 28.0 0 0   9 15.0 17 11.9  

 0.1 to 1.0 mm 22 10.4  4 7.7 12 12.0   20 21.5 0 0   9 15.0 12 8.4  

 1.1 to 2.0 mm 36 17.1  14 26.9 16 16.0   14 15.1 18 18.2   8 13.3 26 18.2  

 2.1 to 3.0 mm 31 14.7  9 17.3 12 12.0   9 9.7 19 19.2   9 15.0 21 14.7  

 3.1 to 4.0 mm 18 8.5  3 5.8 9 9.0   3 3.2 11 11.1   4 6.7 14 9.8  

 4.1 to 5.0 mm 42 19.9  8 15.4 23 23.0   15 16.1 24 24.2   12 20.0 30 21.0  

 ≥ 5.0 mm 36 17.1  5 9.6 21 21.0   6 6.5 27 27.3   9 15.0 23 16.1  

Nearest deep 
margin* 

Data 
available 

193 69.4  50 66.7 92 74.2 <0.0001  92 96.8 99 100 <0.0001  51 65.4 135 70.3 <0.0001 

 =0 mm 38 19.7  10 20.0 13 14.1   38 41.3 0 0   11 21.6 26 19.3  

 0.1 to 1.0 mm 38 19.7  7 14.0 21 22.8   37 40.2 0 0   9 17.6 28 20.7  

 1.1 to 2.0 mm 38 19.7  16 32.0 16 17.4   8 8.7 29 29.3   10 19.6 27 20.0  

 2.1 to 3.0 mm 23 11.9  5 10.0 11 12.0   3 3.3 20 20.2   8 15.7 14 10.4  

 3.1 to 4.0 mm 17 8.8  4 8.0 8 8.7   1 1.1 16 16.2   4 7.8 12 8.9  

 4.1 to 5.0 mm 18 9.3  5 10.0 8 8.7   3 3.3 15 15.2   3 5.9 15 11.1  

 ≥ 5.0 mm 21 10.9  3 6.0 15 16.3   2 2.2 19 19.2   6 11.8 13 9.6  

Closest 
margin* 

Data 
available 

194 69.8  49 65.3 94 75.8 0.1466  95 100 99 100 NA  52 66.7 135 70.3 0.0215 
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 =0 mm 49 25.4  14 28.6 17 18.1   49 51.6 0 0   13 25.0 35 25.9  

 0.1 to 1.0 mm 46 23.8  10 20.4 25 26.6   46 48.4 0 0   11 21.2 33 24.4  

 1.1 to 2.0 mm 36 18.7  13 26.5 16 17.0   0 0 36 36.4   10 19.2 25 18.5  

 2.1 to 3.0 mm 25 13.0  5 10.2 12 12.8   0 0 25 25.3   8 15.4 17 12.6  

 3.1 to 4.0 mm 10 5.2  2 4.1 7 7.4   0 0 10 10.1   3 5.8 6 4.4  

 4.1 to 5.0 mm 17 8.8  2 4.1 11 11.7   0 0 17 17.2   5 9.6 12 8.9  

 ≥ 5.0 mm 11 5.7  3 6.1 6 6.4   0 0 11 11.1   2 3.8 7 5.2  

Functional 
status 

Tracheostom
y use at 1 year 

Data 
available 

195 88.6  53 94.6 86 86.0 0.1317  60 82.2 74 90.2 0.0365  47 88.7 143 89.4 0.2994 

 Yes 18 9.2  1 1.9 8 9.3   8 13.3 4 5.4   6 12.8 12 8.4  

 No 177 90.8  52 98.1 78 90.7   52 86.7 70 94.6   41 87.2 131 91.6  

 
NA (last 
follow-up 

<1yr) 
58   19  24    22  17    25  32   

Gastrostomy 
use at 1 year 

Data 
available 

195 88.6  52 92.9 86 86.0 0.5082  61 83.6 74 90.2 0.3853  46 86.8 144 90.0 0.6373 

 Yes 66 33.8  15 28.8 33 38.4   18 29.5 21 28.4   16 34.8 49 34.0  

 No 129 66.2  37 71.2 53 61.6   43 70.5 53 71.6   30 65.2 95 66.0  

 
NA (last 
follow-up 

<1yr) 
58   19  24    22  17    25  32   
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Table 3-9: Details of previous head and neck cancers and their treatments for all subjects 

in the RECUT Study.  

HNC is head and neck cancer, SCC is squamous cell carcinoma, ND is neck 

dissection, RT is radiotherapy. 

  

Previous HNC  
1 

Previous HNC  
2 

Previous HNC  
3 

Variable Classification n % n % n % 

Primary site Data available 249 89.6 26 66.7 6 85.7 

 Nasopharynx 3 1.1 0 0 0 0 

 Tonsil 81 29.1 4 10.3 3 42.9 

 Tongue base 96 34.5 10 25.6 2 28.6 

 Soft palate 11 4.0 2 5.1 0 0 

 Posterior oropharyngeal wall 5 1.8 0 0 0 0 

 Piriform fossa 13 4.7 2 5.1 1 14.3 

 Post cricoid 0 0 0 0 0 0 

 Posterior hypopharyngeal wall 0 0 1 2.6 0 0 

 Supraglottis 19 6.8 2 5.1 0 0 

 Glottis 14 5.0 2 5.1 0 0 

 Subglottis 0 0 0 0 0 0 

 Cancer of unknown primary 0 0 0 0 0 0 

 Other 7 2.5 3 7.7 0 0 

T classification Data available 225 80.9 33 84.6 6 85.7 

 Tx 5 2.2 2 6.1 0 0 

 T0 13 5.8 2 6.1 0 0 

 Tis 1 0.4 0 0 0 0 

 T1 37 16.4 8 24.2 3 50.0 

 T2 101 44.9 14 42.4 2 33.3 

 T3 46 20.4 3 9.1 1 16.7 

 T4 11 4.9 4 12.1 0 0 

 T4a 10 4.4 0 0 0 0 

 T4b 1 0.4 0 0 0 0 

N classification Data available 224 80.6 32 82.1 6 85.7 

 Nx 2 0.9 1 3.1 0 0 

 N0 88 39.3 18 56.3 3 50.0 

 N1 41 18.3 4 12.5 0 0 

 N2 14 6.3 3 9.4 2 33.3 

 N2a 7 3.1 0 0 0 0 

 N2b 44 19.6 3 9.4 1 16.7 

 N2c 19 8.5 2 6.3 0 0 

 N3 6 2.7 1 3.1 0 0 

 N3a 0 0 0 0 0 0 

 N3b 3 1.3 0 0 0 0 

M classification Data available 248 89.2 32 82.1 6 85.7 

 Mx 2 0.8 2 6.3 0 0 

 M0 246 99.2 30 93.8 6 100 

 M1 0 0 0 0 0 0 

Histology Data available 255 91.7 35 89.7 7 100 

 SCC 248 97.3 35 100 7 100 

 Adenoid cystic carcinoma 2 0.8 0 0 0 0 

 Adenocarcinoma 2 0.8 0 0 0 0 

 Carotid body tumour 1 0.4 0 0 0 0 

 Clear cell carcinoma 1 0.4 0 0 0 0 

 Undifferentiated nasopharyngeal carcinoma 1 0.4 0 0 0 0 

HPV status Data available 123 44.2 7 17.9 3 42.9 

 Positive 56 45.5 4 57.1 1 33.3 

 Negative 67 54.5 3 42.9 2 66.7 

Primary site surgery Data available 267 96.0 37 94.9 7 100 

 None 201 75.3 20 54.1 3 42.9 

 Open resection 40 15.0 13 35.1 4 57.1 

 Transoral laser resection 13 4.9 1 2.7 0 0 

 Transoral robotic resection 10 3.7 1 2.7 0 0 

 Other 3 1.1 2 5.4 0 0 

Primary site radiotherapy Data available 271 97.5 39 100 7 100 

 None 22 8.1 12 30.8 1 14.3 

 Radical 202 74.5 20 51.3 3 42.9 

 Adjuvant 44 16.2 6 15.4 3 42.9 

 Prophylactic 3 1.1 1 2.6 0 0 

Neck surgery Data available 263 94.6 39 100 7 100 

 None 195 74.1 29 74.4 4 57.1 
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 Unilateral ND 54 20.5 7 17.9 3 42.9 

 Bilateral ND 14 5.3 3 7.7 0 0 

Neck radiotherapy Data available 246 88.5 34 87.2 4 57.1 

 None 28 11.4 13 38.2 2 50.0 

 Unilateral RT 36 14.6 4 11.8 1 25.0 

 Bilateral RT 182 74.0 17 50.0 1 25.0 

Chemotherapy Data available 237 85.3 38 97.4 6 85.7 

 None 94 39.7 26 68.4 5 83.3 

 Neoadjuvant 11 4.6 2 5.3 0 0 

 Neoadjuvant and concomitant 8 3.4 3 7.9 0 0 

 Concomitant 114 48.1 6 15.8 0 0 

 Adjuvant 10 4.2 1 2.6 1 16.7 

Immunotherapy Data available 277 99.6 37 94.9 7 100 

 None 259 93.5 34 91.9 7 100 

 Neoadjuvant 3 1.1 0 0 0 0 

 Neoadjuvant and concomitant 0 0 0 0 0 0 

 Concomitant 12 4.3 3 8.1 0 0 

 Adjuvant 3 1.1 0 0 0 0 
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Table 3-10: Results from univariable Cox regression analysis, for all subjects in the RECUT Study. Where Schoenfeld residuals testing of the 

proportional-hazards assumption gave a significant result (indicating a possible time dependent relationship) the hazard ratios and p 

values for the variable incorporating a log(time) interaction are presented.  

TORS is transoral robotic surgery, SCC is squamous cell carcinoma, HPV is human papillomavirus.  

OS is overall survival, DFS is disease-free survival, DSS is disease-specific survival, LC is local control. 

   OS DFS DSS LC 

   
Schoenfeld 

residuals test 

Univariable Cox 
Schoenfeld 

residuals test 

Univariable Cox 
Schoenfeld 

residuals test 

Univariable Cox 
Schoenfeld 

residuals test 

Univariable Cox 

Prognostic factor Reference Comparator 
HR (95% 

CIs) 
p 

HR (95% 
CIs) 

p 
HR (95% 

CIs) 
p 

HR (95% 
CIs) 

p 

Age Continuous  0.8000 
1.04 (1.02, 

1.06) 
0.0004 0.5480 

1.01 
(0.989, 
1.03) 

0.4290 0.9950 
1.02 (0.999, 

1.05) 
0.0602 0.1900 

1 (0.981, 
1.03) 

0.7170 

Sex Female Male 0.4330 
0.795 (0.519, 

1.22) 
0.2930 0.8660 

0.846 
(0.566, 
1.26) 

0.4140 0.8380 
0.626 

(0.389, 1.01) 
0.0541 0.6860 

0.891 
(0.533, 
1.49) 

0.6580 

Smoking 
Non/ 

Ex-smoker 
Current  
smoker 

0.1750 
1.67 (1.12, 

2.47) 
0.0109 0.2220 

0.991 
(0.656, 

1.5) 
0.9670 0.9010 

1.38 (0.861, 
2.23) 

0.1790 0.3790 
0.652 
(0.37, 
1.15) 

0.1390 

Alcohol 
None/ 

light alcohol 
Heavy alcohol 0.0289 

0.113 
(0.00553, 

2.29) 
0.1552 0.2860 

1.24 
(0.796, 
1.93) 

0.3440 0.2860 
1.67 (1, 
2.79) 

0.0490 0.5760 
1.25 

(0.718, 
2.17) 

0.4330 

ACE-27 
None/ 
mild 

Moderate/ 
severe 

0.4740 
1.74 (1.14, 

2.65) 
0.0099 0.9540 

0.756 
(0.486, 
1.17) 

0.2120 0.1430 
1.21 (0.708, 

2.07) 
0.4830 0.3750 

0.608 
(0.324, 
1.14) 

0.1230 

Reconstruction No free flap Free flap 0.6780 
1.01 (0.639, 

1.6) 
0.9610 0.5870 

0.843 
(0.542, 
1.31) 

0.4490 0.5270 
0.672 

(0.364, 1.24) 
0.2030 0.7110 

0.94 
(0.544, 
1.62) 

0.8250 

Closest surgical 
resection margin 

distance 
>1.0 mm ≤1.0 mm 0.8240 

2.28 (1.45, 
3.6) 

0.0004 0.7470 
2.18 (1.44, 

3.29) 
0.0002 0.8310 

2.64 (1.51, 
4.64) 

0.0007 0.4520 
2.87 (1.66, 

4.96) 
0.0002 

Closest surgical 
resection margin site 

Mucosal Deep 0.2950 
1.1 (0.635, 

1.9) 
0.7390 0.2560 

0.768 
(0.479, 
1.23) 

0.2720 0.2420 
0.855 

(0.456, 1.6) 
0.6250 0.3370 

0.692 
(0.388, 
1.23) 

0.2120 

Histology HPV HPV -ve HPV +ve 0.4030 
0.899 (0.564, 

1.44) 
0.6570 0.0932 

1.27 (0.86, 
1.89) 

0.2280 0.2920 
0.826 

(0.472, 1.45) 
0.5040 0.3660 

1.31 
(0.792, 
2.18) 

0.2900 

Site 
Other  

subsites 
Oropharyngeal 0.8710 

0.953 (0.482, 
1.88) 

0.8890 0.3640 
1.04 

(0.529, 
2.05) 

0.9080 0.2670 
1.05 (0.459, 

2.42) 
0.9010 0.4510 

0.939 
(0.409, 
2.16) 

0.8810 

Histology SCC 
Other 

histology 
SCC 1.0000 

25700000 (0, 
Inf) 

0.9950 0.1200 
2.4 (0.595, 

9.71) 
0.2190 1.0000 

25700000 
(0, Inf) 

0.9950 0.2350 
2.84 

(0.395, 
20.4) 

0.3000 
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Any adjuvant therapy None Any 0.3600 
1.12 (0.703, 

1.78) 
0.6340 0.3490 

1.06 
(0.688, 
1.64) 

0.7820 0.7190 
0.881 

(0.487, 1.59) 
0.6750 0.1340 

0.923 
(0.519, 
1.64) 

0.7850 

Post-op radiotherapy None Yes 0.2790 
1.54 (0.92, 

2.58) 
0.1000 0.9600 

1.37 
(0.811, 
2.31) 

0.2390 0.5010 
0.953 

(0.459, 1.98) 
0.8970 0.5830 

0.957 
(0.461, 
1.99) 

0.9060 

Peri-operative 
chemotherapy 

None 
Neoadjuvant/  

adjuvant 
0.4960 

1.27 (0.698, 
2.32) 

0.4320 0.0781 
1.41 

(0.822, 
2.42) 

0.2120 0.6590 
1.18 (0.567, 

2.45) 
0.6610 0.2210 

1.12 
(0.541, 
2.33) 

0.7550 

Peri-operative 
immunotherapy 

None 
Neoadjuvant/  

adjuvant 
0.5920 

0.59 (0.217, 
1.6) 

0.3010 0.9540 
1.02 

(0.501, 
2.09) 

0.9480 0.7230 
0.809 

(0.296, 2.21) 
0.6790 0.1060 

0.747 
(0.273, 
2.04) 

0.5690 

Post TORS 
haemorrhage 

None Bleed 0.7500 
1.54 (0.805, 

2.96) 
0.1910 0.5020 

1.33 
(0.735, 
2.42) 

0.3440 0.8830 
1.08 (0.435, 

2.67) 
0.8720 0.3900 

0.915 
(0.37, 
2.27) 

0.8490 

Cancer clinical timing ≥1yr <1yr 0.0261 
11.5 (1.29, 

103) 
0.0289 0.0001 

10.0 (1.95, 
51.5) 

0.0058 0.0111 
849 (10.7, 

67300) 
0.0025 0.0026 

4.83 (1.00, 
23.3) 

0.0499 

Pre-op cT classification T1/T2 T3/4 0.8670 
2.55 (1.5, 

4.33) 
0.0006 0.1460 

1.6 (0.881, 
2.9) 

0.1230 0.1780 
2.25 (1.16, 

4.38) 
0.0168 0.1540 

1.13 
(0.494, 
2.61) 

0.7660 

Pre-op cN classification N0 N+ 0.158 
1.54 (1.01, 

2.36) 
0.0466 0.0915 

1.37 (0.91, 
2.07) 

0.13 0.0278 
1.44 (0.853, 

2.42) 
0.173 0.413 

1.15 
(0.671, 
1.96) 

0.615 
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Table 3-11: Results from multivariable Cox regression analysis, for all subjects in the RECUT Study.  

TORS is transoral robotic surgery, SCC is squamous cell carcinoma, HPV is human papillomavirus.  

OS is overall survival, DFS is disease-free survival, DSS is disease-specific survival, LC is local control. 

   OS DFS DSS LC 

Prognostic factor Reference Comparator HR (95% CIs) p HR (95% CIs) p HR (95% CIs) p HR (95% CIs) p 

Age Continuous  1.06 (1.03, 1.09) 0.0001 - - - - - - 

Smoking 
Non/ 

Ex-smoker 
Current  
smoker 

2.05 (1.28, 3.29) 0.0027 - - - - - - 

Closest margin distance >1.0 mm ≤1.0 mm 2.51 (1.56, 4.03) 0.0002 2.52 (1.63, 3.89) <0.0001 2.64 (1.51, 4.64) 0.0007 2.87 (1.66, 4.96) 0.0002 
Cancer clinical timing ≥1 year <1 year - - 2.98 (1.54, 5.76) 0.0012 - - - - 

Pre-op cT classification T1/T2 T3/4 2.21 (1.21, 4.06) 0.0102 - - - - - - 
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Table 3-12: Oncological outcomes following TORS, presented for all subjects and by subgroups in the RECUT Study.  

OS is overall survival, DFS is disease-free survival, DSS is disease-specific survival, LRFS is local control.  

OPSCC is oropharyngeal squamous cell carcinoma, HPV is human papillomavirus. 

Oncological 
status 

All subjects  

OPSCC HPV  
+ve 

OPSCC HPV  
-ve  

Closest margin  
≤1.0 mm 

Closest margin  
>1.0 mm  

<1 year from 
previous cancer 

to TORS 

≥1 year from 
previous 
cancer to 

TORS 

 % (95% CI)  % (95% CI) % (95% CI)  % (95% CI) % (95% CI)  % (95% CI) % (95% CI) 

at 2 years           

OS 71.8 (66.5, 77.5)  75.2 (65.6, 86.2) 72.2 (64.5, 80.9)  57.6 (48.3, 68.7) 81.6 (74.1, 89.9)  60.4 (50.1, 72.8) 75.8 (69.7, 82.4) 

DFS 52.2 (46.3, 58.8)  48.5 (38.0, 62.0) 51.3 (42.8, 61.5)  36.7 (27.6, 48.8) 63.7 (54.5, 74.4)  44.3 (34.1, 57.5) 55.8 (48.8, 64.0) 

DSS 78.7 (73.7, 84.1)  81.3 (72.3, 91.5) 77.8 (70.3, 86.1)  67.3 (57.8, 78.3) 87.2 (80.4, 94.6)  67.0 (56.6, 79.4) 83.0 (77.4, 88.9) 

LC 69.0 (63.2, 75.3)  68.5 (57.8, 81.2) 69.4 (61.0, 79.0)  54.2 (44.1, 66.6) 80.9 (72.8, 89.8)  66.7 (56.1, 79.4) 70.1 (63.3, 77.5) 

           

at 5 years           

OS 49.8 (43.0, 57.7)  58.8 (46.7, 74.1) 50.6 (40.8, 62.8)  34.6 (24.3, 49.1) 65.4 (55.4, 77.2)  42.3 (31.1, 57.4) 51.2 (42.9, 61.1) 

DFS 43.0 (36.7, 50.4)  40.1 (29.5, 54.6) 44.2 (35.2, 55.5)  27.9 (19.1, 40.7) 56.9 (47.0, 69.0)  38.8 (28.7, 52.4) 44.0 (36.1, 53.8) 

DSS 59.1 (52.1, 67.0)  71.3 (59.8, 85.0) 56.3 (45.9, 69.1)  46.4 (35.1, 61.2) 75.9 (66.4, 86.7)  48.3 (36.1, 64.6) 62.5 (54.3, 72.0) 

LC 62.2 (55.6, 69.5)  58.5 (46.4, 73.7) 64.9 (55.8, 75.4)  45.0 (34.0, 59.5) 75.0 (65.5, 85.9)  64.2 (53.2, 77.6) 60.9 (52.7, 70.2) 
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PART 3 discussion 

Despite the broad search strategy, The RECUT Review identified a relatively limited number of studies which 

reported on TORS for head and neck tumours in previously treated patients. TORS in this context remains a 

relatively infrequent procedure conducted in a limited number of centres across the world. There are no 

randomised trials to inform us of comparative outcome data with open surgery and there is significant 

heterogeneity within the cohorts identified in The RECUT Review. As such, the data presented here must be 

interpreted with great caution.  

The RECUT Study goes further providing evidence from individual patient data contributed by multiple 

international tertiary referral centres, to support the use of TORS to treat HNCs in previously irradiated fields. 

The survival and functional outcome data presented corroborate the findings of previous smaller studies and 

those in The RECUT Review.7,181,185 Overall survival in The RECUT Study cohort was 71.8% at 2 years 

and 49.8% at 5 years, which compares very favourably to alternative treatments that may be considered for 

these patients, including re-irradiation and open surgery. It is accepted that direct comparisons between studies 

and treatment modalities are difficult in the absence of randomised studies and that, generally, patients 

undergoing surgery are more likely to have smaller volume, lower-stage disease, with a performance status 

which may tolerate the physiological strains of a general anaesthetic.186  

Survival 

The principal objective of The RECUT Review was to report on survival amongst patients undergoing TORS 

who had had a previously treated HNC, with 2-year survival being the longest standardised follow-up reported 

in the identified studies. TORS is a relatively recently developed technique and so longer-term outcome data 

have not yet permeated the literature.187 

The RECUT Review identified overall survival and disease-free survival rates of 73.8% and 74.8%, 

respectively. The similarity between these two rates suggest a low incidence of death from other causes during 

the follow-up period, implying appropriate case selection. This may be anticipated where tumour boards may 

have a higher threshold for listing new cases for an emerging surgical technique. Unfortunately, rates of adjuvant 

therapy for the previous cancers were inconsistently reported in the identified studies. This information is 

essential for interpreting the impact of TORS for recurrence in patients who may not be able to undergo re-

irradiation. Future reports on TORS for recurrence should clearly report the rates of adjuvant therapies to 

better understand the complex management of this patient group.  

The disease-free survival reported in The RECUT Review improves significantly on the historical rate 

reported by Goodwin et al. in 2000 (74.8% vs 51%) in a similar patient group but undergoing open surgery.188 

However, this improved rate may not be directly comparable for two notable reasons. Firstly, the case mix 

included considerably fewer cases of pharyngeal cancer (11.4%, n=57/499) and these were not differentiated 

further by sub-site, and so may have further underrepresented the oropharyngeal tumours. Secondly, the 

prevalence of HPV-positive disease has significantly increased since Goodwin’s publication.189 This has 
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conferred improved survival to this patient group regardless of treatment modality and may account for much 

of the higher survival rate seen herein.  

The 2-year survival rates seen in The RECUT Review were reassuring when compared to equivalent rates for 

open surgery.163 White et al. compared their TORS salvage results to matched open surgery cases, reporting 

disease-free survival of 74% vs 43%, respectively (p=0.01).181 It is acknowledged that significantly fewer 

patients in the open surgery group had had their primary tumours treated with radiation and chemotherapy, 

and so the recurrent tumour biology may have differed. The positive margin rate was also seen to be higher in 

the matched open surgery group (29% vs 9%) which is likely to account for some of this difference. Criticism 

of TORS, when compared to open surgery, has included a lack of tactile feedback, theoretically making 

resection more problematic if the tumour cannot be handled to aid the surgeon’s decision-making in attempting 

to achieve appropriate clearance. Reassuringly, this does not appear to be the case for the White et al. cohort 

but more data will be needed on margins to give confidence to this assessment.  

Various studies reporting re-irradiation with IMRT record 2-year OS around 40 to 50%, albeit at the expense 

of severe acute toxicity in around a quarter of patients,161,190,191 though the majority of these patients may have 

been considered unsuitable for attempted surgery with curative intent. Ward et al. considered patients 

undergoing salvage surgery in addition to re-irradiation with IMRT and reported 2-year OS of 61.9%, although 

this cohort would have included patients undergoing open procedures too based on the tumour subsites 

presented.162  

Comparisons of TORS with open salvage surgery alone are also very favourable for residual/recurrent HNC. 

For example, Patel et al. reported 5-year DFS of only 19% compared with 43.0% in The RECUT Study.159 

Additionally, Hamoir et al. reported markedly lower OS for their oropharyngeal patients treated with salvage 

surgery, with a 2-year rate of 51.9% (95% CI [38.1, 70.7]) compared to 71.8% (95% CI [66.5, 77.5]), and a 5-

year rate of 29.3% (95% CI [17.1, 50.1]), compared to 49.8% (95% CI [43.0, 57.7]) presented in The RECUT 

Study.160 Again, it is important to recognise that these open surgery patients may have had more advanced 

disease, in different head and neck subsites, than those undergoing transoral surgery.  

HPV status, largely based on immunohistochemistry for p16 as a surrogate, was available for 75.5% of eligible 

SCCs in The RECUT Study, with 62.3% of oropharyngeal SCCs being reported as HPV-negative 

(n=124/199). There was no significant distinction between the survival curves by HPV status for any of the 

four time-to-event analyses presented (Figure 3-19). In the primary setting, HPV status has a significant impact 

on overall survival, with HPV-negative oropharyngeal SCCs faring worse overall.59 In residual and recurrent 

cases, the influence of HPV status is less clear.192 Fakhry presents a comparison of outcomes in patients who 

have experienced disease progression in OPSCC initially treated under RTOG 0129 and 0522. Outcomes in 

their analyses were better for their HPV-positive cases, though overall their cohort had higher incidence of 

both residual disease and regional/distant metastases, limiting comparability.193 The lack of differentiation in 

survival based on HPV status in The RECUT Study may be explained by a change in the biological behaviours 

of these cancers having been subjected to radiation.194,195 

Alternatively, it could be postulated that although most HPV-driven tumours are associated with a significant 

survival advantage, 15% have a poor 5-year survival, and run a similar clinical course to those patients with 



 

 

PART 3: Discussion 

J. C. Hardman Page 223 of 375 PhD thesis 2022 

HPV-negative disease.196 By definition, HPV-positive patients enrolled into the RECUT study were not 

afforded the survival advantage often associate with HPV disease, as they had failed their primary treatment. 

This group of HPV-positive patients were likely to have had a low number of infiltrating T cells in their tumour, 

behaving in a similar biological way to HPV negative tumours.196 Therefore, it would be expected that both the 

HPV-positive and HPV-negative tumours within our RECUT cohort to behave in a biologically similar way, 

as demonstrated (Figure 3-19). 

Margins  

From the published literature considered by The RECUT Review, across the four applicable identified 

studies, the positive margin rate for included patients was 18.2% (Table 3-4). A further 25.7% of cases were 

reported to have close margins. Whilst these rates may seem high, the role of close margins in recurrent HNCs 

has not been definitively established, and certainly not in the heterogeneous group included in The RECUT 

Review. This is where The RECUT Study has significantly increased our understanding. 

In The RECUT Review, there was notable variation between the studies in what was considered a ‘close’ 

margin with four studies reporting three different distances, ranging between two and five millimetres. 

Additionally, the locations of these margins were not consistently reported; specifically, whether the margin 

was mucosal or deep, which are perhaps better and more traditionally considered differently. For example, for 

tonsillar tumours, a deep margin of more than 2-3 mm may be unachievable, as this is the depth of the superior 

constrictor muscle in this location.197 It is proposed that this anatomical barrier should be taken into 

consideration when interpreting the histopathology results of these resections. If it is not breached, then it 

could be argued that there is limited justification for further resections, or adjuvant therapy, if available. Morisod 

et al. 2017183 undertook further resections of the deep margin in two cases, including of the parapharyngeal fat. 

In two additional cases, further resections were indicated, according to their management protocol, but surgery 

did not take place, as in one case the patient refused and in the other case surgery was precluded due to co-

morbidities. Unfortunately, we do not have specific outcome data for this subgroup, but we do know that the 

two patients who did undergo further surgery had their major vessels exposed and so required free flap 

reconstructions. As such, further resections in these patients are not without morbidity, with the inevitable 

donor site trauma and the impact the free flap may have on functional outcomes once inset. To be able to 

adequately address this question of margins in the patients, a larger cohort is needed with more information 

about previous treatments and adjuvant therapy. 

And that is where The RECUT Study steps in. Details of surgical resection margins were available for 69.8% 

of our cohort. Using a data-driven approach, it was shown by two methods that the most discriminating cut-

point for the closest surgical resection margin (with local disease control as the outcome) was achieved with 

groups ≤1.0 mm and >1.0 mm. Dichotomising the cohort around this cut-point moved the combined cohort’s 

2-year LC from 69.0% (95% CI [63.2, 75.3]) to 54.2% (95% CI [44.1, 66.6]) for those ≤1.0 mm and 80.9% 

(95% CI [72.8, 89.8]) for those >1.0 mm. The margin status around this cut-point was the only factor to remain 

significant on multivariable analysis for all four time-to-event scenarios investigated (Table 3-11). 

Understandably, it may be asked whether a greater margin would improve outcomes further and this is explored 

in Figure 3-22 to Figure 3-26. It is noted that minimum resection margins at millimetre values >1.0 mm do 

appear to yield additional protection from local recurrence. However, the impact is incremental and these 
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estimates should be interpreted with caution as the data around these cut-points become more scarce and 

statistical confidence reduces as the millimetre cut-point increases.  

The data analysed in The RECUT Study for closest surgical resection margin are derived from the 

histopathological reports of the resected specimens, as is the standard practice for both observational and 

interventional studies.134,170,198–201 What this margin value does not reflect is the surgeons’ intraoperative 

intentions, where greater resection margins are often strived for should a) the anatomy allow it, and b) in 

consideration of the potential added morbidity of unnecessarily resecting additional healthy tissue. It is common 

practice to mark out a mucosal resection margin of around five millimetres, in an attempt to ensure a reasonable 

buffer of unaffected tissue around the primary tumour. The planned deep margin is harder to delineate at the 

outset of surgery and, where tumours abut vital structures such as the internal carotid artery and cranial nerves, 

further resection margin cannot be added without risking considerable morbidity/mortality. Additionally, the 

better outcomes observed in patients with wider minimum margins may be a surrogate for smaller more 

superficial tumours, which lend themselves to be more resectable and/or less likely to involve critical structures.  

In The RECUT Study, even where minimum margins were very narrow and/or positive, the cancer control 

outcomes were relatively favourable, with a 2-year local recurrence-free survival around 50% for those between 

0 and 1 mm inclusive. The interpretation of minimum margins in this bracket may be that the surgery was a 

‘failed’ intervention, but the attempt at curative resection appears to have conveyed a survival benefit over and 

above even the most current systemic anti-cancer therapies (SACT).202 There are a number of reasons why local 

disease control following TORS procedures with close or positive margins may be better than expected. Firstly, 

piecemeal resections may be reported as incompletely excised if not orientated appropriately, falsely 

exaggerating the perceived narrowness of excision. Secondly, the diathermy effect at the resection margin may 

have an ablative effect on any residual cancer cells left in situ. Thirdly, the ex vivo handling and fixation of the 

specimen are known to disrupt the architecture of the tissue, reducing the measurable margin by at least a 

fifth.203 And conversely, the emergence of second primary tumours within the surgical field during the 

surveillance period may unjustly be reported as local failures.204 For these reasons, the intraoperative impression 

of the completeness of the resection may be a more reliable predictor of local control, over and above the 

minimum margin value appearing on the histopathologist’s report.  

Regardless of such considerations, histopathological margin status has been used to generate our evidence-base 

and so must be given appropriate consideration. It is important to stress that The RECUT Study authors are 

not recommending that surgeons should aim for a 1.0 mm minimum resection margins as routine practice for 

recurrent cancer TORS; surgeons should continue to strive for higher minimum margins where safely feasible 

and appropriate. However, the results presented here indicate that favourable outcomes can be achieved even 

when minimum margins are reported as being >1.0 mm. With a paucity of effective, alternative, curative-intent 

treatments for these patients, the prospect of a narrow resection margin at TORS, where otherwise complete 

resection is felt feasible, should not deter clinical teams from offering such an intervention to this patient group. 

Complications 

Post-operative haemorrhage 
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Post-operative haemorrhage remains a concern in TORS in general, particularly when wounds are left to heal 

by secondary intention, potentially leaving vulnerable vessels exposed to the effects of saliva.205 The 9.3% 

pooled rate seen in The RECUT Review is in keeping with rates seen for primary oropharyngeal resections 

and may have been reduced by the small number of patients also undergoing concurrent free flap 

reconstruction. The low rate is perhaps surprising, however, considering the majority of patients identified had 

previously undergone radiotherapy or chemoradiotherapy to the region, theoretically worsening the healing 

potential of the exposed tissues (Table 3-3). Delayed healing contributed to a late fatality in Meuleman’s cohort, 

where necrosis at the resection site reportedly led to a carotid blowout. However, most bleeds identified here 

were not life-limiting and were managed with or without a return to theatre for local haemorrhage control.  

The post-operative haemorrhage rate requiring return to theatre observed in The RECUT Study was similar 

at 8.1% with a median time to bleed of six days. A single case was recorded as late as day 42 that was attributed 

to the procedure and another single case resulted in death. Post-operative haemorrhage in this cohort is a 

significant concern and appears higher than for patients with primary disease.206 It is a significant factor 

influencing placement of peri-operative tracheostomy tubes, though it is unclear how long such prophylactic 

tubes should then remain in situ when very delayed bleeds may be experienced.  

To reduce the chances of catastrophic post-operative haemorrhage, ligation of one or more feeding vessels 

branching off the external carotid artery (ECA) is commonly performed. There is good retrospective evidence 

that this reduces the incidence and severity of bleeds following TORS.207 However, in previously irradiated 

fields, ligation is not always straight forward due to the fibrotic changes observed in the exposed tissues. 

Additionally, neck dissection is not indicated in these patients in a residual/recurrent setting with no clinico-

radiological evidence of disease. Consequently, alternatives to ligation are justified, such as endovascular 

embolisation. The author and primary supervisor are pursuing a non-randomised interventional feasibility study 

to look at the safety and efficacy of embolisation in this recurrent group, run out of The Royal Marsden 

Hospital, called The HELPR Study (IRAS 279065) (Haemorrhage risk reduction using endovascular 

Embolisation in place of vessel Ligation for Patients undergoing transoral Robotic surgery).  

Fistulae and free-flaps 

TORS offers notable advantages to this group of patients. Open surgery to this area may necessitate 

mandibulotomy for adequate exposure of the tumour, inviting a range of complications not seen in TORS 

alone, namely osteoradionecrosis, oro/pharyngocutaneous fistulae, bone exposure, malunion and the potential 

need for hardware removal.208 The fistula rate was only 0.6% in The RECUT Review. This may be attributed 

to the reduced tissue disruption seen in TORS when compared to open surgery.166 It may also be due to low 

rates of concurrent neck surgery for vessel identification if free flap reconstruction can be avoided. It seems, 

therefore, that the side effect profile of TORS, in this context, is acceptable, and even preferable to open 

surgical options. 

The fistula rate was almost identical in The RECUT Study at 0.7% compared to 0.6% in The RECUT 

Review, giving validity to the latter. However, the rate of free-flap reconstruction was considerably higher with 

20.1% (n=56/278) participants undergoing the procedure compared to only 4.1% (n=6/148) in The RECUT 

Review. Of note, the free-flap failure rate observed in The RECUT Study was comparable to that seen in 
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primary cases in the HNC literature at 5.4% (n=3/56), compared to Crawley et al.’s 4.8%.209 This is reassuring 

in the context of previous radiation therapy which, will have impacted on the viability of the recipient vessels 

in the neck, and is evidence of appropriate case selection.  

Functional outcomes 

In primary HNC patients, the long-term swallowing results may be worse in radiotherapy patients than those 

undergoing surgical resection.210,211 Additionally, swallowing outcomes following radiation frequently continue 

to worsen over time.212,213 Newer techniques like intensity-modulated radiation therapy (IMRT) attempt to 

spare sensitive structures important for swallowing, such as the superior constrictors, to mitigate the impact of 

irradiation.214 

The majority of cases identified in The RECUT Review had their TORS for tumours present in previously 

irradiated volumes (Table 3-3), and so, their swallowing potential may have been inherently limited. Despite 

this, perioperative and long-term gastrostomy rates were relatively low at 25.0% and 5.0%, respectively. 

Tracheostomy rates were also low (22.3% perioperatively, 1.9% long-term).  

The peri-operative use of gastrostomies and tracheostomies may be particularly influenced by local 

departmental policies and practices. The principal indication for peri-operative tracheostomy usage in these 

patients is for airway control in the event of haemorrhage. At around one in 10 patients having a bleed, it is 

unlikely that this tracheostomy rate will change considerably in the future. Conversely, rates of prophylactic 

peri-operative gastrostomies may fall as better understanding is gained of the predictors of post-operative 

swallowing function in this cohort.  

The presence of a gastrostomy tube has often been used as a surrogate measure of swallowing in the literature.215 

This may underestimate the extent of oropharyngeal dysphagia in the head and neck cancer population as many 

will continue eating and drinking in the absence of a feeding tube, despite patient-reported and instrumentally-

defined swallowing safety and efficiency issues. However, more granular and validated measures of swallowing 

function are utilised widely, both in clinical practice and in the literature. For example: Morisod et al. used the 

Functional Outcome Swallowing Scale (FOSS) to report outcomes but did not differentiate results for the 

second primary tumour cohort183,216 and Paleri et al. used the Performance Status Scale for Head and Neck 

Cancer Patients (PSS-HN), reporting 11 patients with valid data at six months with variable outcomes.166,184 

The MD Anderson Dysphagia Inventory has also been widely utilised to record the impact of dysphagia on 

HNC patients.217 Consistent reporting of any change in swallow function would be welcomed in future reports 

of TORS in previously treated HNC patients, as would the adoption of a consistent timeframe for what is 

considered ‘long-term’ for these functional outcomes. Increasing numbers of HNC clinical trials are adopting 

a more uniform and targeted approach to multidimensional swallowing evaluation.134,218 Careful consideration 

should be given to which swallowing measures are selected. A recent study evaluated commonly used dysphagia 

outcome measures and mapped them to the International Classification of Functioning, Disability and Health 

(ICF).219 Measures primarily addressed body functions with few concepts linking to activity, participation and 

environmental factors. This impacts on a more holistic and representative understanding of the impact of 

dysphagia following HNC treatment.  
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Voice outcomes have not been well reported in the studies in The RECUT Review. A significant proportion 

of the patients identified had had oropharyngeal resections, which would have inevitably affected the soft palate, 

and so the naso-oropharyngeal junction, integral to normal voice production and avoidance of hypernasality. 

Velopharyngeal insufficiency is further impaired by low rates of free flap reconstruction in these TORS 

oropharyngeal resections, giving less tissue bulk at the junction, and reduced tissue pliability, as a result of 

previous irradiation.212,213 Two of the included studies made comment on voice outcomes: Dabas et al..173 

reported altered resonance in 10% of patients in the immediate post-operative period that persisted into the 

long-term and Krishnan and Krishnan182 reported ‘poor voice outcomes’ following secondary 

tracheoesophageal puncture in their single case of TORS total laryngectomy performed for recurrent glottic 

SCC. Full functional outcome data, including any impact on speech production, should be presented to patients 

considering TORS for recurrence, to enable informed decision-making.  

Mandatory prospective, systematic data collection of both survival and functional outcomes should be 

considered to ensure high quality reliable data are available to facilitate decision making by patients and 

clinicians alike.  The authors propose the use of PSS-HN pre-operatively and at 12 months as a minimum 

dataset for future reports. 

The functional outcomes presented in The RECUT Study compare favourably to open surgery alternatives, 

with only 37.9% and 39.2% peri-surgical tracheostomy and gastrostomy rates, respectively, compared to 79% 

and 75% reported previously by White et al..181 Further comparisons between studies is challenging due to the 

lack of consistent reporting of standardised measures of swallowing. However, even in isolation, the high rate 

(73.8%) of disease-free patients tolerating a soft diet or better on PSS-HN NoD score at one year post-surgery, 

is in support of TORS in this population.  

The RECUT Study collected data on peri-operative tracheostomy and gastrostomy usage but, as can be seen 

from the one year data in Table 3-8 and Figure 3-18, the vast majority of tracheostomy placement (89%), and 

around half of gastrostomy placement (47%), appears to be prophylactic as usage did not persist into the longer-

term. Tracheostomy is performed before TORS to facilitate surgical access to the tumour in a pharynx crowded 

with instruments during the procedure by removing the need for an endotracheal tube. It is also commonly 

placed to cover for bleeding in the post-operative period for one to three weeks. Additionally, a prophylactic 

gastrostomy is commonly performed to avoid the logistics of feeding via a narrow nasogastric tube for several 

weeks. Thus, these procedures are not necessarily undertaken for organ dysfunction in the preoperative setting, 

rather they may be sited for their anticipated short-term benefits.  

Ward et al. conducted a similar retrospective multi-centre review from seven institutions and including 412 

participants, with 39.1% having pre-existing organ dysfunction (defined as feeding tube or tracheostomy tube 

dependence).162 It is noted that they specifically excluded routine prophylactic placement of feeding tubes from 

their definition of organ dysfunction. Organ dysfunction is used to partition those less than or equal to two 

years from first course of radiation into the poorest prognostic group (Class III) if present. However, it is not 

clear what proportion of the 39.1% with organ dysfunction were at this time from treatment and how many 

were more than two years (for whom organ dysfunction was not used as a classifier). Further, it is not clear 

how many were tracheostomy dependent versus gastrostomy dependent, or both. Nor is it clear how the 

classification of organ dysfunction related to the further tumour site undergoing re-irradiation, which may also 
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have differed considerably from that seen in our cohort as only 27.2% of their cohort was oropharyngeal, 

compared to 93.2% in The RECUT Study. 

3.2.7 Limitations to our understanding about TORS for recurrent 

HNC 

Due to the relative scarcity of these surgeries, the search strategy for The RECUT Review was intentionally 

broad and the inclusion/exclusion criteria were not too stringent. As a result, the case mix is fairly 

heterogeneous. The cases identified covered surgery for residual disease, for recurrence and for new primaries, 

both at the same subsite and elsewhere in the head and neck. The tumour biology of the tumours seen in these 

various scenarios may be very different and ideally these groups would be considered separately. Similarly, a 

variety of head and neck subsites are reported on and considered together where they may be observed to have 

differing outcomes if the volume of cases were sufficient to allow sub-group analysis (although the majority are 

acknowledged to be early stage oropharyngeal SCCs).  

Publication bias must be considered when interpreting the results of The RECUT Review. It is possible that 

only favourable outcomes will have been submitted by centres performing this type of surgery and also that 

smaller series which did not produce statistically significant outcomes may not have been considered by 

journals. Information regarding adjuvant treatment following TORS was not reliably reported and was not 

considered separately in The RECUT Review. Adjuvant therapy, including re-irradiation and systemic 

therapies such as chemotherapy and immunotherapy, may significantly affect both the disease free and overall 

survival. 

The RECUT Study was able to address many of the drawbacks of meta-analysis of already published data by 

collecting data at an individual patient level. Regardless, there are some areas where limitations are 

insurmountable. The study was observational, without random assignment of subjects. As such, there will 

inevitably be an inherent selection bias in the participants included. However, the comprehensive reporting of 

clinicopathological characteristics from this multi-centre consecutive cohort should allow the meaningful 

translation of outcomes to similar patients across multiple settings. Additionally, there was no centralised 

pathological review for the included cases with the local assessment instead being relied upon to determine 

histopathological classification and margin status. Finally, margin status was not available for all cases (69.8%). 
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Conclusions about TORS in recurrent HNC 

TORS in patients with previously treated head and neck cancers is an emerging but relatively infrequent 

procedure. Analysis of the contemporary literature in The RECUT Review and of individual patient data 

from multiple international institutions in The RECUT Study, has shown favourable survival and functional 

outcomes from TORS used for the management of residual, recurrent and new primary HNC in previously 

irradiated fields. In selected patients, who predominantly have early-stage recurrent oropharyngeal SCCs, 

serious complications from TORS were not common and functional results were appreciable, but acceptable. 

The required surgical resection margin in these patients may be narrower than previously thought and concerns 

about potential narrow margins should not, in themselves, be a contraindication to consideration for TORS.  

Where feasible, and where resources and expertise allow, TORS should be considered as the preferred surgical 

treatment in the salvage setting for HNC. In practice, this may mean not all centres can or should be offering 

TORS for residual or recurrent disease but should ensure patients should have access to this treatment through 

onward referral, as appropriate.  
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THESIS CONCLUSIONS 

The three parts of this thesis consider three different aspects of head and neck cancer care over seven chapters. 

All three parts have used direct engagement of surgeons around the UK to exploit a multi-centre collaborative 

network to conduct the research therein. In addition to the immediate clinical knowledge gained from these 

works (which have been discussed and concluded in their relevant parts), the novel techniques employed by 

the author and the research team have demonstrated the efficacy of the surgeon-led multi-centre collaborative 

model. A summary of the benefits of these is presented below. 

Independence 

Traditional research models rely on Research and Development (R&D) departments to oversee and help 

conduct multi-centre research studies. Moving away from this framework gives autonomy to the surgeon 

researcher. The project management team can still insist on local registration with appropriate supervising 

bodies but, for most, this will be a more accessible clinical governance department, sitting separate to the 

commonly more onerous R&D structure that fully sponsored studies mandate. 

This had the added benefit that, during the COVID-19 pandemic, when research efforts and resources were 

being directed to a minority of supported studies, the present research team could still pursue their work 

without reliance on the R&D framework. 

Additionally, even set-up and close-down of the most basic study will attract costs from trial manager time at 

participating units. This is often a barrier to participation and avoiding these costs helps increase the number 

of contributing centres, being more likely to include centres who may not have established research departments 

and so spare resources to lend to studies without funding or reimbursement. Without the wide engagement of 

multiple centres, our opportunity to learn from recent advances in knowledge or management (e.g., the impact 

of HPV status or the adoption of TORS or PET-CT) could be delayed.  

Rapid deployment and conduct 

Core development by a project management team and overall support from national bodies, such as ENT UK 

and BAHNO, allowed for suitable projects to be developed and disseminated rapidly. Handling of only 

anonymised data and the commitment to perform no centre level analysis also ensured data submission could 

be processed in a timely manner, commonly limited only by time availability from the clinicians collecting it, 

and without having to rely on undue scrutiny from the local Caldicott Guardian.  

Simplicity to promote engagement 

The project management team produced study protocols, user guides and standardised data collection tools to 

make participation straightforward for clinicians. For projects using the traditional R&D framework, these 

efforts were still relevant and appreciated as clinicians were ultimately the driving force behind bringing the 

studies into their centres and overseeing the collection of accurate clinical data as the Principal Investigators.  
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Data completeness and integrity 

The use of standardised electronic data collection tools, with drop-down menus and data validation, ensured 

homogeneity of data from the submitting units. They also facilitated simple amalgamation of data by the project 

management team as the submitted digital records were all in a harmonised format that could be combined 

into a single master database. As data were received and added to the amalgamated master database it could be 

continually monitored, using prewritten code, to check for data completeness and unique variables. 

Standardised automated emails were produced to highlight missing or ambiguous data, allowing any remaining 

queries to be challenged in an efficient and clear way.  

Reward 

Clinicians satisfying criteria pre-specified in the study protocol could be included in the final authorship, 

including collaborative authorship, where appropriate. Other contributions could be recognised with 

standardised certificates emailed out, benefiting from the use of automated processes due to numbers involved 

(e.g., Appendix 2). Both these outputs provided evidence for participation in the projects which is essential 

for recognition at appraisals or revalidations. During the conduct of this doctorate, in response to the take-up 

of collaborative projects such as those contained within this thesis (and instigated in ENT by the trainee-led 

collaborative model championed by INTEGRATE), the higher surgical training appointment process for ENT 

registrar began attributing credit for involvement in multi-centre collaborative research projects (Appendix 

27).  

Rapid feedback to clinical practice 

Rapid assimilation of data in a standardised format allowed analysis to progress apace, even before all data had 

been received and cleaned. This facilitated the timely production of interim reports, national presentations and 

final manuscripts for peer-reviewed publication for prompt dissemination of knowledge to the HNC 

community.  

Final conclusions 

Collectively, the studies within this thesis have moved the field of HNC forward and their outputs have helped 

demonstrate the benefits of surgeon-led multi-centre collaborative research.  

Evidence has been provided in support of remote triage for suspected HNC referrals, as well cautioning against 

its adoption in post-treatment HNC surveillance. This helped lay the groundwork for the largest randomised 

trial in ENT which will continue to research this topic in the coming years.  

Our knowledge base for unknown primary head and neck squamous cell carcinoma has grown. Step-serial 

sectioning was shown to be superfluous in the processing of diagnostic oropharyngeal specimens obtained 

from tonsillectomy and TBM and single modality surgery has been questioned as an appropriate treatment for 

those with unilateral neck disease starting treatment without a primary site identified. All HNC MDTs in the 
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UK have inputted into the next iteration of the UK MDT guidelines which followed these works and the largest 

consensus event ENT UK have ever conducted.  

TORS for residual and recurrence HNC has been shown to be effective even in the presence of what might be 

regarded as close surgical margins. Data from international centres has shown, where feasible, TORS should 

be considered the preferred surgical treatment in the salvage setting. 

Surgeon-led multi-centre collaborative research places the onus for developing and disseminating, then 

conducting and concluding, research projects onto the clinician. The projects within this thesis have engaged 

hundreds of surgeons across the UK rapidly to report real-world data both within and aside from the traditional 

R&D framework. The resultant knowledge has already been widely disseminated to the HNC community, 

incorporated into national guidelines, and has catalysed the largest randomised trial in HNC care. Therefore, 

the overarching hypothesis can be accepted, surgeon-led multi-centre collaborative has been shown to be an 

effective model.  
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Appendix 2: Certificate of participation for the HNCTT Study for suspected HNC 
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Co-Lead 
Applicant/ 

Chief 
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Co-Lead 
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Chief 
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Deputy 
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John, as deputy CI, will provide overall programme leadership, will co-lead on 
WP4 and coordinate national recruitment with INTEGRATE for successful 

delivery of EVEREST-HN. 

The Royal 
Marsden NHS 

Foundation 
Trust 

Nikki  
Rousseau 

Co-applicant 

Dr Rousseau is a University Academic Fellow in Healthcare Technology 
Evaluation; expert in qualitative and mixed methods in health care technology 

development and evaluation; she will lead on process evaluations and phase 1 of 
SYNC platform development. Dr Rousseau will also be involved in phase 2 and 

phase 3 of the platform development, especially in the co-design stages 

University of 
Leeds 

Kimberley  
Kavanagh 

Co-applicant 
Senior Lecturer in Public Health Statistics; will lead on algorithm exploration and 

development in WP4 
University of 
Strathclyde 

Rebecca  
Randell 

Co-applicant 
Professor in Digital Innovations in Healthcare; expert in digital innovation; will 

lead on intervention co-design and human-computer interaction in WP2. 
University of 

Bradford 

Richard  
Hooper 

Co-applicant 
Professor of Medical Statistics at the world leading Pragmatic Clinical Trials 
Unit; experts in cluster RCTs; will lead on cluster RCT design and analyses 

(WP5) 

Queen Mary 
University of 

London 

Borislava  
Mihaylova 

Co-applicant 
Professor of Health Economics at the world leading Pragmatic Clinical Trials 
Unit; experts in cluster RCTs; will lead WP6, the health economic analyses. 

Queen Mary 
University of 

London 

Chris  
Elkington 

Co-applicant  
(PPI 

representativ
e) 

Chris will be an active member of the overall PMG and Trial Management 
Group, contributing to running of the project; being involved in decision-

making, collaboratively pre-empting barriers, highlighting any delays against the 
timeline and jointly generating solutions, providing his unique perspective. Chris 

is integral to the dissemination plan, advising on outputs to non-specialist 
audiences, ensuring clear, accessible messages and language. Chris has already 
commented on several aspects of research plan, detailed in the PPI section. 

Member of 
the public 

Paula  
Bradley 

Co-applicant 

General Practitioner with a special interest in Head and Neck diseases, PhD on 
HNC referrals, former head and neck surgical trainee: will lead on scoping 

review for symptom inventory in WP1 and primary care 
engagement and dissemination. 

Northumbria 
Healthcare 

NHS 
Foundation 

Trust 

Lisa  
Emery 

Co-applicant 

Lisa Emery is a certified Healthcare Chief Information Officer, member of 
Digital Health Advisory Panel; will lead on the technical liaison with Microsoft, 
and integration of SYNC system in hospital workflows. Lisa will lead on WP2.4 

and on the roll out of the SYNC system to centres when the clinical WPs 
commence. At the end of the study, Lisa will liaise with NHS Digital on the 

implementation of intervention nationwide 

The Royal 
Marsden NHS 

Foundation 
Trust 

Karan  
Kapoor 

Co-applicant 
Consultant Head & Neck and Thyroid Surgeon; industry liaison lead (Microsoft) 
and will lead on engagement with all multidisciplinary professional organisations. 

East Surrey 
Hospital 

Theofano  
Tikka 

Co-applicant 
ENT surgical trainee, PhD student (Public Health); will be clinical champion for 

Scotland, Wales and Northern Ireland and coordinate trainee engagement 
through the INTEGRATE network. 

NHS Greater 
Glasgow & 

Clyde 

Jan  
van der 
Meulen 

Co-applicant 

Professor Jan van der Meulen will work closely with Dr Kate Walker (Associate 
Professor of Medical Statistics, and Prof. David Cromwell, Professor of Health 
Services Research at the LSHTM. Both will bring advanced skills in analysing 

large complex data sets for the purpose of healthcare performance monitoring. 
They have extensive experience in developing risk modules, linkage of multiple 

datasets, handling missing and inaccurate data. 
Both will co-lead WP2 for the entire duration of the project. 

London 
School of 

Hygiene and 
Tropical 
Medicine 

Ian  
Kellar 

 
Co-applicant 

Dr Ian Kellar is a health/social psychologist with extensive experience of 
developing and evaluating interventions that use behaviour change techniques 

for implementation both in the UK and in LMICs. Ian has been an investigator 
on research grants totalling £18.7 million of funding. He will lead on co-design 
of behaviour change intervention materials for the EVEREST-HN pathway for 

the intervention for EVEREST-HN. 

University of 
Leeds 

Cyrus  
Kerawala 

Co-applicant 

Professor Kerawala is Consultant Maxillofacial and Head and Neck Surgeon. He 
is also Vice President of the British Association of Oral and Maxillofacial 

Surgeons. CK was Clinical Lead for the NICE guidelines on HNC management 
(2016) and has experience as chair in other NICE cancer guidelines. Cyrus will 
lead on engaging the maxillofacial/oral medicine community, patient groups, 

NICE for implementation strategy and also offer strategic leadership in 
outputting the results into the wider NHS. 

The Royal 
Marsden NHS 

Foundation 
Trust 

Correct at time of grant application submission  
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Appendix 7: EVEREST-HN Letter of support from RMH 
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Appendix 8: EVEREST-HN NIHR PGfAR award letter (£3.0m) 

  



 

 

Appendices 

J. C. Hardman Page 275 of 375 

 

PhD thesis 2022 

 

  



 

 

Appendices 

J. C. Hardman Page 276 of 375 

 

PhD thesis 2022 

 

  



 

 

Appendices 

J. C. Hardman Page 277 of 375 

 

PhD thesis 2022 

Appendix 9: The MOSES Study Grant Award Letter (£118k) 
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Appendix 10: The MOSES Study BRC Grant application (£20k) 
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Appendix 11: The MOSES Study contributors and affiliations 

  



 

 

Appendices 

J. C. Hardman Page 285 of 375 

 

PhD thesis 2022 

Name Role Affiliation 

Max Robinson Lead Pathologist School of Dental Sciences at Newcastle University 
Somiah Siddiq Principal Investigator Queen Elizabeth Hospital Birmingham 
Vinidh Paleri Chief Investigator The Royal Marsden Hospital, London 
Emma King Principal Investigator Poole Hospital 

Sean Mortimore Principal Investigator Royal Derby Hospital 
Francis Stafford Principal Investigator Sunderland Royal Hospital 
Naseem Ghazali Principal Investigator East Lancashire Hospitals 

Jemy Jose Principal Investigator Hull Royal Infirmary 
Costa Repanos Principal Investigator Queen Alexandra Hospital, Portsmouth 

Zaid Awad Principal Investigator St Mary’s Hospital, London 
Sandeep Berry Principal Investigator University Hospital of Wales 

David Hamilton Principal Investigator Freeman Hospital, Newcastle upon Tyne 
Stuart Winter Principal Investigator John Radcliffe Hospital, Oxford 

Enyi Ofo Principal Investigator St George’s Hospital, London 
Cameron Davies-Husband Principal Investigator Royal Sussex County Hospital, Brighton 

Gary Walton Principal Investigator University Hospital, Coventry 
Asit Arora Principal Investigator Guy’s and St Thomas’ Hospitals 

Shane Lester Principal Investigator The James Cook University Hospital, Middlesbrough 
Ajith George Principal Investigator Royal Stoke University Hospital 
Naveed Kara Principal Investigator Darlington Memorial Hospital 

Khalid Ghufoor Principal Investigator The Royal London Hospital 
David Walker Principal Investigator Royal Surrey County Hospital, Guildford 

Zi Wei Liu Principal Investigator Northwick Park Hospital, London 
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Appendix 12: The MOSES Study patient information sheet 
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Appendix 13: The MOSES Study informed consent form 
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Appendix 14: The MOSES Study extension IReC grant application (£98k) 
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Appendix 15: The HNSCCUP Audit contributors and affiliations 
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Name Role Affiliation 

Adam Gaunt Trainee Site Lead Royal Hallamshire Hospital, Sheffield 
Ahmad K. Abou-Foul Trainee Site Lead Royal Stoke University Hospital 

Ajith George Consultant Lead Royal Stoke University Hospital 
Alex Bowen Consultant Lead Fairfield General Hospital, Greater Manchester 

Alex Charlton Trainee Site Lead Queen’s Medical Centre, Nottingham (QMC) 
Alexander Chadha Local Collaborator Leeds General Infirmary 

Alison Zander Local Collaborator Royal Glamorgan Hospital, South Wales 
Amy Round Local Collaborator Leeds General Infirmary 

Anastasha Herman Trainee Site Lead Stepping Hill Hospital, Greater Manchester 
Andrea Zuccarelli Local Collaborator Royal Victoria Hospital, Belfast 
Andreas Hilger Consultant Lead Ipswich Hospital 

Andrew Carswell Local Collaborator Royal United Hospital, Bath 
Andrew Harris Consultant Lead Royal Gwent Hospital, Newport 

Andrew McGaughey Trainee Site Lead Poole Hospital 
Andrew Mizen Local Collaborator West Suffolk Hospital, Bury St Edmunds 

Andrew Williamson Trainee Site Lead University Hospital Crosshouse, Kilmarnock 
Ankit Patel Local Collaborator University College London Hospital 

Anna Loroch Local Collaborator Glasgow Royal Infirmary 
Anthony Bashyam Trainee Site Lead Basingstoke and North Hampshire Hospital 
Antonio Belloso Consultant Lead Royal Blackburn Hospital 

Anusha Balasubramanian Trainee Site Lead East Surrey Hospital, Redhill 
Aoife Waters Local Collaborator Freeman Hospital, Newcastle 

Arcot Maheshwar Consultant Lead Colchester General Hospital 
Athena Togo Consultant Lead Raigmore Hospital, Inverness 

Ayla Tabaksert Trainee Site Lead Cumberland Infirmary, Carlisle 
Basil Al Omari Consultant Lead James Paget University Hospital, Great Yarmouth 
Bhavesh Tailor Local Collaborator Colchester General Hospital 

Billy Wong Trainee Site Lead Broomfield Hospital, Chelmsford 
Caroline Anderson Local Collaborator Churchill Hospital, Oxford 
Chang Woo Lee Local Collaborator Cumberland Infirmary, Carlisle 
Charlie Holden Local Collaborator University Hospital of Wales (UHW), Cardiff 

Chi Ike Local Collaborator Royal Surrey County Hospital, Guildford 
Chiugo Ike Local Collaborator Ashford Hospital, Surrey 

Chris Hogan Trainee Site Lead Basildon University Hospital 
Christian Johnatty Trainee Site Lead Royal Gwent Hospital, Newport 

Christy Moen Local Collaborator Queen Elizabeth University Hospital, Glasgow (QEUH) 
Christy Moen Trainee Site Lead University Hospital Monklands, Airdrie 
Chuanyu Gao Local Collaborator Royal Surrey County Hospital, Guildford 
Chuanyu Gao Trainee Site Lead Ashford Hospital, Surrey 
Clare Perkins Trainee Site Lead Royal Cornwall Hospital, Truro 

Dana Low Local Collaborator Ipswich Hospital 
Daniel Snelson Local Collaborator Queen Elizabeth Hospital Birmingham 
David Walker Consultant Lead Royal Surrey County Hospital, Guildford 
Elliot Heward Trainee Site Lead Royal Blackburn Hospital 
Emma Gosnell Trainee Site Lead Wythenshawe Hospital, Greater Manchester 

Emma King Consultant Lead Poole Hospital 
Emma Molena Trainee Site Lead Castle Hill Hospital, Hull 

Estelle How Hong Local Collaborator Ninewells Hospital, Dundee 
Ethne Grey-Still Local Collaborator Derriford Hospital, Plymouth 
Fatima Seedat Local Collaborator Royal Blackburn Hospital 
Fergus Cooper Trainee Site Lead Aberdeen Royal Infirmary 

Gavin Donaldson Trainee Site Lead Craigavon Area Hospital 
George Garas Local Collaborator Heartlands Hospital, Birmingham 

Georgina Wellstead Local Collaborator Royal United Hospital, Bath 
Haleema Siddique Trainee Site Lead Wexham Park Hospital, Slough 
Hamza Qureshi Trainee Site Lead Darlington Memorial Hospital 
Hannah Collins Local Collaborator Royal Glamorgan Hospital, South Wales 
Hannah Nieto Trainee Site Lead Queen Elizabeth Hospital Birmingham 

Haran Devakumar Trainee Site Lead Colchester General Hospital 
Haroen Sahak Trainee Site Lead Wexham Park Hospital, Slough 

Iain Nixon Consultant Lead St John’s Hospital, Livingston 
Ian Smillie Consultant Lead University Hospital Monklands, Airdrie 

Jack Faulkner Trainee Site Lead Guy’s Hospital 
Jacob Thoppil Trainee Site Lead Northampton General Hospital 

Jaiganesh Manickavasagam Consultant Lead Ninewells Hospital, Dundee 
James Heyman Trainee Site Lead Royal Glamorgan Hospital, South Wales 

James Moor Consultant Lead Leeds General Infirmary 
James O’Hara Consultant Lead Freeman Hospital, Newcastle 
James Rudd Trainee Site Lead Churchill Hospital, Oxford 
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Name Role Affiliation 

Jamie Patel Local Collaborator Basingstoke and North Hampshire Hospital 
Javier Ash Local Collaborator Southend University Hospital 

Jean-Pierre Jeannon Consultant Lead Guy’s Hospital 
Jemy Jose Consultant Lead Castle Hill Hospital, Hull 

Jennifer Montgomery Consultant Lead Queen Elizabeth University Hospital, Glasgow (QEUH) 
Jeremy Wong Trainee Site Lead West Suffolk Hospital, Bury St Edmunds 

John Hardman Trainee Site Lead The Royal Marsden Hospital 
John Shotton Consultant Lead Maidstone Hospital 

Jonathan Philpott Consultant Lead Southend University Hospital 
Jonathan Smith Trainee Site Lead Royal Victoria Hospital, Belfast 

Justin Yeo Trainee Site Lead St John’s Hospital, Livingston 
Karan Kapoor Consultant Lead East Surrey Hospital, Redhill 

Kate Hulse Trainee Site Lead Queen Elizabeth University Hospital, Glasgow (QEUH) 
Katharine Davies Consultant Lead Aintree University Hospital 

Kenneth Lai Trainee Site Lead Royal Surrey County Hospital, Guildford 
Kishan Ubayasiri Consultant Lead Queen’s Medical Centre, Nottingham (QMC) 

Konstantinos Marinakis Consultant Lead Salisbury District Hospital 
Lara Dawood Local Collaborator Leeds General Infirmary 
Laura Brennan Trainee Site Lead Bristol Royal Infirmary 
Laura Burton Trainee Site Lead University Hospital of Wales (UHW), Cardiff 
Lepa Lazarova Trainee Site Lead Freeman Hospital, Newcastle 

Lisa Pitkin Consultant Lead Frimley Park Hospital, Surrey 
Maged Abdelkader Consultant Lead Basildon University Hospital 
Malcolm Buchanan Consultant Lead Glasgow Royal Infirmary 

Mamoona Khalid-Raja Consultant Lead Stepping Hill Hospital, Greater Manchester 
Marcos Martinez Del Pero Consultant Lead West Suffolk Hospital, Bury St Edmunds 

Mark Puvanendran Consultant Lead Broomfield Hospital, Chelmsford 
Mark Williams Trainee Site Lead Leeds General Infirmary 
Mehaab Jaffer Local Collaborator University Hospital Monklands, Airdrie 
Molly Jones Local Collaborator Derriford Hospital, Plymouth 
Mouli Doddi Consultant Lead Royal Glamorgan Hospital, South Wales 
Mriganka De Consultant Lead Heartlands Hospital, Birmingham 

Mrinal Supriya Consultant Lead Northampton General Hospital 
Nada Dwiddar Local Collaborator Queen’s Medical Centre, Nottingham (QMC) 
Nadine Caton Trainee Site Lead Maidstone Hospital 

Natasha Keates Trainee Site Lead Derriford Hospital, Plymouth 
Natasha Quraishi Local Collaborator Royal Hallamshire Hospital, Sheffield 
Nathan Anorson Local Collaborator East Surrey Hospital, Redhill 

Neil Sharma Consultant Lead Queen Elizabeth Hospital Birmingham 
Nigel Beasley Consultant Lead Royal Hallamshire Hospital, Sheffield 

Oladejo Olaleye Consultant Lead Leicester Royal Infirmary 
Oliver Dale Consultant Lead Bristol Royal Infirmary 

Oliver Sanders Trainee Site Lead Southend University Hospital 
Panagiotis Asimakopoulos Consultant Lead Aberdeen Royal Infirmary 

Paul C Nankivell Local Collaborator Queen Elizabeth Hospital Birmingham 
Paul Counter Consultant Lead Cumberland Infirmary, Carlisle 
Paul Spraggs Consultant Lead Basingstoke and North Hampshire Hospital 

Paul Stimpson Consultant Lead University College London Hospital 
Peter Lion Trainee Site Lead University College London Hospital 

Prerana Rao Local Collaborator Aberdeen Royal Infirmary 
Priyanka Shastri Trainee Site Lead Glangwili General Hospital, Carmarthen 

Quentin Bonduelle Local Collaborator Leicester Royal Infirmary 
Rachael Collins Trainee Site Lead James Paget University Hospital, Great Yarmouth 

Rajeev Srinivasan Consultant Lead Darlington Memorial Hospital 
Ram Moorthy Consultant Lead Wexham Park Hospital, Slough 

Ramesh Gurunathan Consultant Lead Craigavon Area Hospital 
Ramzan Ullah Consultant Lead Royal Victoria Hospital, Belfast 

Richard Townsley Consultant Lead University Hospital Crosshouse, Kilmarnock 
Richard Williams Consultant Lead Derriford Hospital, Plymouth 
Rishi Vasanthan Trainee Site Lead Leicester Royal Infirmary 

Robert Hone Consultant Lead William Harvey Hospital, Ashford 
Rodney Rodrigues Trainee Site Lead Heartlands Hospital, Birmingham 

Rohit Kumar Consultant Lead Wythenshawe Hospital, Greater Manchester 
Rony Raju Local Collaborator Royal Surrey County Hospital, Guildford 

Ross Bannon Trainee Site Lead Ninewells Hospital, Dundee 
Sam Arman Trainee Site Lead Raigmore Hospital, Inverness 

Sandeep Berry Consultant Lead University Hospital of Wales (UHW), Cardiff 
Sarah Knowles Local Collaborator Royal Blackburn Hospital 

Saumil Shah Local Collaborator Royal Stoke University Hospital 
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Name Role Affiliation 

Shane Lester Consultant Lead The James Cook University Hospital, Middlesbrough 
Sheikh Momin Trainee Site Lead William Harvey Hospital, Ashford 
Shivun Khosla Trainee Site Lead Frimley Park Hospital, Surrey 
Shraddha Jain Trainee Site Lead Salisbury District Hospital 
Sian Dobbs Trainee Site Lead Fairfield General Hospital, Greater Manchester 

Stephanie Germain Local Collaborator Frimley Park Hospital, Surrey 
Stephen Derbyshire Consultant Lead Ashford Hospital, Surrey 

Stuart Gillett Consultant Lead Royal United Hospital, Bath 
Stuart Winter Consultant Lead Churchill Hospital, Oxford 
Sultan Hatab Local Collaborator Leicester Royal Infirmary 

Syed Shah Local Collaborator Maidstone Hospital 
Tanzime Ahmed Local Collaborator Broomfield Hospital, Chelmsford 
Tharsika Myuran Trainee Site Lead Ipswich Hospital 
Theofano Tikka Trainee Site Lead Glasgow Royal Infirmary 
Timothy Davies Trainee Site Lead Aintree University Hospital 

Tobias James Trainee Site Lead The James Cook University Hospital, Middlesbrough 
Tom Bradish Local Collaborator Freeman Hospital, Newcastle 
Trung Ton Local Collaborator Cumberland Infirmary, Carlisle 

Venkat Reddy Consultant Lead Royal Cornwall Hospital, Truro 
Victoria Harries Trainee Site Lead Royal United Hospital, Bath 

Vinidh Paleri Consultant Lead The Royal Marsden Hospital 
Vinod Prabhu Consultant Lead Glangwili General Hospital, Carmarthen 
Waqqas Patel Local Collaborator Churchill Hospital, Oxford 

Zach Shellman Local Collaborator Queen’s Medical Centre, Nottingham (QMC) 
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Appendix 16: Example email from the HNSCCUP National Audit as part of multiple rounds 

of data cleaning 
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Appendix 17: The HNSCCUP Audit standards 
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Appendix 18: Interim HNSCCUP National Audit data presented at the National Consensus 

Day 
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Appendix 19: Certificate of participation for the HNSCCUP National Audit 2021 
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Appendix 20: The HNSCCUP Audit ENT UK Foundation Programme Research grant (£1k) 

  



 

 

Appendices 

J. C. Hardman Page 349 of 375 

 

PhD thesis 2022 

 

  



 

 

Appendices 

J. C. Hardman Page 350 of 375 

 

PhD thesis 2022 

Appendix 21: The HNSCCUP Consensus Day Programme 
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Appendix 22: The HNSCCUP National Consensus Exercise protocol 
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Appendix 23: The HNSCCUP National Consensus Exercise Delphi comments 
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Appendix 24: The HNSCCUP Consensus Exercise contributors and affiliations 
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Name Role Affiliation 

Ajith George ENT MDT representative Royal Stoke University Hospital 
Alex Bowen ENT MDT representative North Manchester General Hospital 

Andrew Coatesworth ENT MDT representative York Hospital 
Andrew Harris ENT MDT representative Royal Gwent Hospital, Newport 

Andrew Husband ENT MDT representative Royal Devon and Exeter Hospital 
Andrew Williamson INTEGRATE HN committee - 

Ann Sandison Consensus day contributor - 
Anna Thompson Consensus day contributor - 

Arun Takhar Consensus day contributor - 
Arvind Arya ENT MDT representative Glan Clwyd Hospital, North Wales 
Athena Togo ENT MDT representative Raigmore Hospital, Inverness 

B Nirmal Kumar ENT UK President - 
Basil Al Omari ENT MDT representative Norfolk and Norwich University Hospital 
Bindy Sahota ENT MDT representative Royal Derby Hospital 

Brian Fish Consensus day contributor - 
Cameron Davies-Husband ENT MDT representative Royal Sussex County Hospital, Brighton 

Charles Daultrey ENT MDT representative Worcestershire Royal Hospital 
Chris Hogan INTEGRATE HN committee - 

Chris Jennings ENT UK H&N Society Council - 
Christina Wilson Consensus day contributor - 

Christopher Holsinger Consensus day contributor - 
Claire Paterson Consensus day contributor - 
Conor Bowe Consensus day contributor - 

Costa Repanos 
ENT UK H&N Society Council/  

ENT MDT representative 
Queen Alexandra Hospital, Portsmouth 

David Howe ENT MDT representative 
University Hospital Coventry and Warwickshire 

(UHCW) 
David Walker ENT MDT representative Royal Surrey County Hospital, Guildford 
Dawn Carnell Consensus day contributor - 
Dev Srinivasan Consensus day contributor - 

Emma King ENT MDT representative Poole Hospital 
Enyi Ofo ENT MDT representative St George’s Hospital, London 

Frank Stafford ENT UK H&N Society Council - 
George Mochloulis ENT MDT representative Lister Hospital, Stevenage 

Giles Warner Consensus day contributor - 
Gitta Madani Consensus day contributor - 

Grainne Brady Consensus day contributor - 
Hiro Ishii ENT UK H&N Society Council - 

Hugh Wheatley ENT UK H&N Society Council - 
Iain Nixon ENT MDT representative Western General Hospital, Edinburgh 

Imran Petkar Consensus day contributor - 
Jagdeep Virk ENT MDT representative St Bartholomew’s Hospital, London 

Jaiganesh Manickavasagam ENT MDT representative Ninewells Hospital, Dundee 
James Constable INTEGRATE HN committee - 

James Moor ENT MDT representative Leeds General Infirmary 
James O’Hara ENT MDT representative Freeman Hospital, Newcastle 

Jarrod Homer 
ENT UK H&N Society Council/  

ENT MDT representative 
Manchester Royal Infirmary (MRI) 

Jean-Pierre Jeannon ENT MDT representative Guy’s Hospital 

Jemy Jose 
ENT UK H&N Society Council/  

ENT MDT representative 
Hull Royal Infirmary 

Jennifer Montgomery ENT MDT representative 
Queen Elizabeth University Hospital, Glasgow 

(QEUH) 
Jo Patterson Consensus day contributor - 

John C Hardman 
HNSCCUP Consensus Initiative Steering 

Committee 
- 

John de Almeida Consensus day contributor - 
Jonathan P Hughes ENT MDT representative - 

Kate Hulse INTEGRATE HN committee - 
Katharine Davies ENT MDT representative Aintree University Hospital 

Ketan Shah Consensus day contributor - 

Kevin Harrington 
HNSCCUP Consensus Initiative Steering 

Committee 
- 

Kirsty Beaton Consensus day contributor - 
Kishan Ubayasiri ENT MDT representative Queen’s Medical Centre, Nottingham (QMC) 

Kris Milinis INTEGRATE HN committee - 
Liam Flood Consensus day contributor - 

Macolm Jackson Consensus day contributor - 
Malcolm Buchanan ENT MDT representative Glasgow Royal Infirmary 



 

 

Appendices 

J. C. Hardman Page 368 of 375 

 

PhD thesis 2022 

Name Role Affiliation 

Marcos Martinez Del Pero ENT MDT representative Addenbrooke’s Hospital, Cambridge 
Mark Puvanendran ENT MDT representative Broomfield Hospital, Chelmsford 

Mark Wilkie Consensus day contributor - 
Max Robinson Consensus day contributor - 
Mehmet Sen Consensus day contributor - 
Montey Garg Consensus day contributor - 
Mouli Doddi ENT MDT representative Royal Glamorgan Hospital, South Wales 

Mrinal Supriya ENT MDT representative Northampton General Hospital 
Nashreen Oozeer ENT MDT representative Sunderland Royal Hospital 

Navdeep Upile ENT MDT representative Maidstone Hospital 
Neil Sharma ENT MDT representative Queen Elizabeth Hospital Birmingham 
Nigel Beasley ENT MDT representative Royal Hallamshire Hospital, Sheffield 
Nimesh Patel ENT MDT representative Southampton General Hospital 

Noemi Kelemen Consensus day contributor - 
Oladejo Olaleye ENT MDT representative Leicester Royal Infirmary 

Oliver Dale ENT MDT representative Bristol Royal Infirmary 
Oliver McLaren ENT UK H&N Society Council - 
Olly Donnelly Consensus day contributor - 

Panagiotis Asimakopoulos ENT MDT representative Aberdeen Royal Infirmary 
Paul Pracy ENT UK H&N Society Council - 

Paul Stimpson ENT MDT representative University College London Hospital 
Paul Tierney Consensus day contributor - 
Peter Clarke ENT MDT representative Charing Cross Hospital, London 
Peter Lion Consensus day contributor - 

Preetha Chengot Consensus day contributor - 
Racheal Thomas Consensus day contributor - 
Ramzan Ullah ENT MDT representative Royal Victoria Hospital, Belfast 
Ricard Simo ENT UK H&N Society Council - 

Richard Williams ENT MDT representative Derriford Hospital, Plymouth 
Robert Hone ENT MDT representative Kent & Canterbury Hospital 
Rohit Kumar ENT MDT representative Wythenshawe Hospital, Greater Manchester 

Salil Sood ENT MDT representative Royal Shrewsbury Hospital 
Sandeep Berry ENT MDT representative University Hospital of Wales (UHW), Cardiff 

Sanjai Sood ENT UK H&N Society Council President - 
Shahid Iqbal Consensus day contributor - 

Shane Lester 
ENT UK H&N Society Council/  

ENT MDT representative 
The James Cook University Hospital, 

Middlesbrough 
Sharan Jayaram ENT MDT representative Royal Preston Hospital 
Shivun Khosla INTEGRATE HN committee University College London Hospital 

Sian Dobbs INTEGRATE HN committee - 
Somiah Siddiq Consensus day contributor - 
Stuart Winter ENT UK H&N Society Council - 
Syed Ahsan ENT MDT representative New Cross Hospital, Wolverhampton 
Taran Tatla ENT MDT representative Northwick Park Hospital, London 

Tom Roques 
HNSCCUP Consensus Initiative Steering 

Committee 
- 

Tommi Tornari Consensus day contributor - 
Vinidh Paleri ENT UK H&N Society Council - 
Vinod Prabhu ENT MDT representative Morriston Hospital, Swansea 

Zaid Awad ENT MDT representative Charing Cross Hospital, London 
Zi Wei Liu ENT MDT representative Northwick Park Hospital, London 

Zsuzsanna Iyizoba-Ebozue Consensus day contributor - 

  



 

 

Appendices 

J. C. Hardman Page 369 of 375 

 

PhD thesis 2022 

Appendix 25: The RECUT Review contributors and affiliations 

  



 

 

Appendices 

J. C. Hardman Page 370 of 375 

 

PhD thesis 2022 

 

Name Role Primary affiliation 

John Hardman Clinical Research Fellow Head and Neck Unit 
The Royal Marsden NHS Foundation Trust 

London, UK 
Zi Wei Liu Specialty Registrar in ENT Head and Neck Unit 

The Royal Marsden NHS Foundation Trust 
London, UK 

Grainne Brady Highly Specialist Speech and Language Therapist Department of Speech, Voice and Swallowing 
The Royal Marsden NHS Foundation Trust 

London, UK 
Justin Roe Consultant Speech and Language Therapist Department of Speech, Voice and Swallowing 

The Royal Marsden NHS Foundation Trust 
London, UK 

Cyrus Kerawala Consultant Maxillofacial Surgeon Head and Neck Unit 
The Royal Marsden NHS Foundation Trust 

London, UK 
Francesco Riva Associate Specialist Head & Neck and 

Reconstructive Surgeon 
Head and Neck Unit 

The Royal Marsden NHS Foundation Trust 
London, UK 

Peter Clarke Consultant ENT Surgeon Head and Neck Unit 
The Royal Marsden NHS Foundation Trust 

London, UK 
Dae Kim Consultant ENT Surgeon Head and Neck Unit 

The Royal Marsden NHS Foundation Trust 
London, UK 

Shreerang Bhide Consultant Clinical Oncologist Head and Neck Unit 
The Royal Marsden NHS Foundation Trust 

London, UK 
Christopher Nutting Professor of Clinical Oncology Head and Neck Unit 

The Royal Marsden NHS Foundation Trust 
London, UK 

Kevin Harrington Professor of Clinical Oncology Head and Neck Unit 
The Royal Marsden NHS Foundation Trust 

London, UK 
Vinidh Paleri Professor of Head & Neck Surgery Head and Neck Unit 

The Royal Marsden NHS Foundation Trust 
London, UK 

Details correct as of time of publication 



 

 

Appendices 

J. C. Hardman Page 371 of 375 

 

PhD thesis 2022 

Appendix 26: The RECUT Study contributors and affiliations 

  



 

 

Appendices 

J. C. Hardman Page 372 of 375 

 

PhD thesis 2022 

Name Role Primary afiliation 

John C. Hardman Project Management 
Team lead 

Site secondary 

Head and Neck Unit,  
The Royal Marsden Hospital,  

London, UK.  
F. Chris Holsinger Site primary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

Stanford University Medical Center,  
Palo Alto, CA, USA.  

Grainne C. Brady Speech and language 
therapist lead 

Department of Speech, Voice and Swallowing,  
The Royal Marsden Hospital,  

London, UK.  
Avinash Beharry Site secondary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

Lausanne University Hospital,  
Lausanne, Switzerland.  

Alec T. Bonifer Site secondary 
Consultant ENT Surgeon 

Department of Otolaryngology - H&N Surgery,  
Henry Ford Hospital,  

Detroit, MI, USA.  
Gregoire D’Andréa Site secondary 

Consultant ENT Surgeon 
Head and Neck Oncology Department,  

Institute Gustave Roussy,  
Paris, France.  

Surender K. Dabas Site primary 
Consultant ENT Surgeon 

Department of Surgical Oncology and Robotic Surgery,  
Dr BL Kapur Memorial Hospital,  

New Delhi, India.  
John R. de Almeida Site primary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

University Health Network,  
Toronto, ON, Canada.  

Umamaheswar Duvvuri Site primary 
Consultant ENT Surgeon 

Department of Otolaryngology,  
Eye & Ear Institute, University of Pittsburgh,  

Pittsburgh, PA, USA.  
Peter Floros Site secondary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

Florida Hospital Group,  
Celebration, FL, USA.  

Tamer A. Ghanem Site primary 
Consultant ENT Surgeon 

Department of Otolaryngology - H&N Surgery,  
Henry Ford Hospital,  

Detroit, MI, USA.  
Philippe Gorphe Site primary 

Consultant ENT Surgeon 
Head and Neck Oncology Department,  

Institute Gustave Roussy,  
Paris, France.  

Neil D. Gross Site primary 
Consultant ENT Surgeon 

Department of H&N Surgery,  
The University of Texas MD Anderson Cancer Center,  

Houston, TX, USA.  
David Hamilton Site primary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

The Newcastle upon Tyne Hospitals NHS Foundation Trust,  
Newcastle, UK.  

Chareeni 
Kurukulasuriya 

Site secondary 
Medical Student 

Department of Otolaryngology,  
Eye & Ear Institute, University of Pittsburgh,  

Pittsburgh, PA, USA.  
Mikkel Hjordt Holm 

Larsen 
Site secondary 

Consultant ENT Surgeon 
Department of Head and Neck Surgery,  

Copenhagen University Hospital,  
Copenhagen, Denmark.  

Daniel J. Lin Site secondary 
ENT Specialty Registrar 

Department of Otolaryngology - H&N Surgery,  
The Newcastle upon Tyne Hospitals NHS Foundation Trust,  

Newcastle, UK.  
J. Scott Magnuson Site primary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

Florida Hospital Group,  
Celebration, FL, USA.  

Jeroen Meulemans Site secondary 
Consultant ENT Surgeon 

Otorhinolaryngology - Head & Neck Surgery,  
University Hospitals Leuven, and Department of Oncology, section Head 

and Neck Oncology, KU Leuven,  
Leuven, Belgium.  

Brett A. Miles Site primary 
Consultant ENT Surgeon 

Department of Otolaryngology,  
Mount Sinai Hospital,  

New York City, NY, USA.  
Eric J. Moore Site primary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

Mayo Clinic,  
Rochester, MN, USA.  

Gouri Pantvaidya Site primary 
Consultant ENT Surgeon 

Department of H&N Surgery,  
Tata Memorial Hospital,  

Mumbai, India.  
Scott Roof Site secondary 

ENT Resident 
Department of Otolaryngology,  

Mount Sinai Hospital,  
New York City, NY, USA.  



 

 

Appendices 

J. C. Hardman Page 373 of 375 

 

PhD thesis 2022 

Name Role Primary afiliation 

Niclas Rubek Site primary 
Consultant ENT Surgeon 

Department of Head and Neck Surgery,  
Copenhagen University Hospital,  

Copenhagen, Denmark.  
Christian Simon Site primary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

Lausanne University Hospital,  
Lausanne, Switzerland.  

Anand Subash Site secondary 
Consultant ENT Surgeon 

Department of Surgical Oncology and Robotic Surgery,  
Dr BL Kapur Memorial Hospital,  

New Delhi, India.  
Michael C. Topf Site secondary 

Consultant ENT Surgeon 
Department of Otolaryngology - H&N Surgery,  

Vanderbilt University Medical Center,  
Nashville, TN, USA.  

Kathryn M. Van Abel Site secondary 
Consultant ENT Surgeon 

Department of Otolaryngology - H&N Surgery,  
Mayo Clinic,  

Rochester, MN, USA.  
Vincent Vander 

Poorten 
Site primary 

Consultant ENT Surgeon 
Otorhinolaryngology - Head & Neck Surgery,  

University Hospitals Leuven, and Department of Oncology, section Head 
and Neck Oncology, KU Leuven,  

Leuven, Belgium.  
Evan S. Walgama Site secondary 

Consultant ENT Surgeon 
Department of H&N Surgery,  

The University of Texas MD Anderson Cancer Center,  
Houston, TX, USA.  

Emily Greenlay Statistician Clinical Trials Unit,  
The Royal Marsden Hospital,  

London, UK.  
Laura Potts Statistician Clinical Trials Unit,  

The Royal Marsden Hospital,  
London, UK.  

Arun Balaji Speech and language 
therapist 

Department of H&N Surgery,  
Tata Memorial Hospital,  

Homi Bhabha National Institute,  
Mumbai, India.  

Heather Starmer Speech and language 
therapist 

Department of Otolaryngology - H&N Surgery,  
Stanford University Medical Center,  

Palo Alto, CA, USA.  
Sarah Stephen Speech and language 

therapist 
Department of Otolaryngology - H&N Surgery,  

The Newcastle upon Tyne Hospitals,  
Newcastle, UK.  

Justin W Roe Speech and language 
therapist 

Department of Speech, Voice and Swallowing,  
The Royal Marsden Hospital,  

London, UK.  
Kevin Harrington Project Management 

Team 
Head and Neck Unit,  

The Royal Marsden Hospital,  
London, UK.  

Vinidh Paleri Project Management 
Team lead 

Site primary 

Head and Neck Unit,  
The Royal Marsden Hospital,  

London, UK.  

Correct at time of submission 

  



 

 

Appendices 

J. C. Hardman Page 374 of 375 

 

PhD thesis 2022 
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