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Foreword 1 

Cancer of the upper aerodigestive tract presents patients, carers and healthcare 2 
professionals with difficult management decisions. Those affected by the disease often 3 
undergo complex treatment with wide ranging short and long term effects that require 4 
continued support throughout the initial period of care and beyond. We hope that this 5 
document will provide helpful and appropriate guidance to both patients and professionals 6 
alike on the diagnosis and subsequent management of early and locally advanced cancers. 7 

It has been impossible to cover every aspect of the patient pathway but instead we have 8 
concentrated on those areas where it was felt uncertainty or variation in practice currently 9 
exists. As such the guideline is not intended as an exhaustive textbook on the management 10 
of cancer of the upper aerodigestive tract. The guideline sets out recommendations that will 11 
be helpful and informative in decision-making and management of a variety of situations but 12 
cannot be a substitute for clinical judgement in a specific case. 13 

We were aided and supported by a diverse and engaged guideline committee (GC) 14 
membership and are grateful for all the hard work, commitment and common sense 15 
demonstrated by them throughout the two-year process. Their complementary skills and 16 
perspectives have inspired this guideline. We would also like to thank the staff at the NCC-C 17 
for their considerable support during the development of this guideline. 18 

Dr Martin Robinson, GC Chair 19 

Mr Cyrus Kerawala, GC Lead Clinician 20 

 21 
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Key research recommendations 1 

 A prospective study should be undertaken to identify what factors determine the risk of a 2 
person presenting with CUADT having metastasis or a second primary cancer. Outcomes 3 
of interest include prevalence, predictive value and how the abnormalities identified 4 
influence patient management. The presence of metastasis and a synchronous second 5 
primary cancer at presentation is rare in patients with CUADT. Subgroups of patients have 6 
been identified in whom the risk is clearly elevated. However, it is not clear at which level 7 
of risk detailed staging investigations are justified and the impact the results of these 8 
would have on decision making by the clinicians and the patient. Health economic 9 
modelling is needed to inform this process. 10 

 A prospective study should be undertaken to compare the effectiveness of single-step 11 
laboratory diagnostic tests to identify human papillomavirus (HPV) against current 12 
diagnostic test algorithms and reference standards in people with cancer of the 13 
oropharynx. Outcomes of interest are sensitivity, specificity and resource use. HPV testing 14 
is currently recommended in cancer of the oropharynx since it has significant prognostic 15 
implication. Current methods utilise a two-step procedure which is not widely available in 16 
all treatment centres. A single-step test is likely to be more widely adopted and could have 17 
significant budgetary implications for the NHS. The study should also consider the 18 
prognostic value and the economic benefits of novel tests. 19 

A prospective study should be undertaken in people with CUADT of unknown primary to 20 
identify whether radiotherapy target volumes can be selected based on clinical and 21 
pathological factors. Outcomes of interest include local control, progression-free survival, 22 
overall survival, and treatment-related morbidity and mortality. In a very small percentage 23 
of patients with squamous carcinoma involving a cervical lymph-node the primary site 24 
remains occult despite intensive investigations. The optimum treatment of these patients 25 
is uncertain. Some clinical teams will treat the neck disease alone and others will treat 26 
some or all potential primary sites with the radiotherapy with or without chemotherapy. 27 
The latter strategy is associated with a high level of side-effects that may have lifelong 28 
consequences, for example xerostomia. A better understanding of the clinico-pathological 29 
factors associated with treatment outcomes would improve treatment selection with the 30 
potential to reduce these side effects. 31 

 A prospective study should be undertaken to identify the specific clinical and non-clinical 32 
factors that allow risk stratification when selecting which people with CUADT would benefit 33 
from short or long-term enteral nutrition. Outcomes of interest include resource use, 34 
morbidity of tube placement and duration of enteral feeding. There are no nationally 35 
agreed selection criteria for the type of feeding tube placed at diagnosis for people that 36 
need enteral nutrition support during curative treatment. Variation across the UK exists as 37 
a result of clinician-led practices and local policy. The systematic review by NICE in 2015 38 
found some evidence but no specific list was identified due to limitations with study 39 
design, and inability to stratify clinical and non-clinical factors meaningfully. These factors 40 
included restricted populations for tumour staging, patient demographics, treatment plan 41 
and intent, definitions of malnutrition, timing and method of tube placement, and duration 42 
of enteral nutrition. 43 

 A prospective study should be undertaken to investigate the optimal method, frequency 44 
and duration of follow-up for people who are disease free after treatment for CUADT. 45 
Outcomes of interest include quality of life, local control and overall survival. What are the 46 
optimal methods, frequency, and duration of follow-up in people who are clinically disease 47 
free and who have undergone treatment for squamous cell cancer of the upper 48 
aerodigestive tract with curative intent? Considerable resources are expended throughout 49 
the country on the follow-up of people who have completed potentially curative treatment. 50 
Local follow-up protocols are based more on historical practice than evidence and are 51 
often disease- rather than patient-centred. Research to investigate how and when follow-52 
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up should optimally be carried out could improve clinical outcomes and the use of 1 
resources. 2 
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Methodology 1 

What is a clinical guideline?  2 

Guidelines are recommendations for the care of individuals in specific clinical conditions or 3 
circumstances – from prevention and self-care through to primary and secondary care and 4 
onto more specialised services. NICE clinical guidelines are based on the best available 5 
evidence of clinical and cost effectiveness, and are produced to help healthcare 6 
professionals and patients make informed choices about appropriate healthcare. While 7 
guidelines assist the practice of healthcare professionals, they do not replace their 8 
knowledge and skills. 9 

Who is the guideline intended for? 10 

This guideline does not include recommendations covering every detail of the assessment 11 
and management of upper aerodigestive tract cancer. Instead, this guideline has tried to 12 
focus on those areas of clinical practice (i) that are known to be controversial or uncertain; (ii) 13 
where there is identifiable practice variation; (iii) where there is a lack of high quality 14 
evidence; or (iv) where NICE guidelines are likely to have most impact. More detail on how 15 
this was achieved is presented later in the section on ‘Developing clinical evidence based 16 
questions’. 17 

This guideline is relevant to all healthcare professionals who come into contact with people 18 
with upper aerodigestive tract cancer, as well as to the people with upper aerodigestive tract 19 
cancer themselves and their carers. It is also expected that the guideline will be of value to 20 
those involved in clinical governance in both primary and secondary care to help ensure that 21 
arrangements are in place to deliver appropriate care to this group of people. 22 

The remit of the guideline 23 

Involvement of Stakeholders 24 

Key to the development of all NICE guidelines are the relevant professional and patient/carer 25 
organisations that register as stakeholders. Details of this process can be found on the NICE 26 
website or in the ‘NICE guidelines manual’ (NICE 2012). In brief, their contribution involves 27 
commenting on the draft scope, submitting relevant evidence and commenting on the draft 28 
version of the guideline during the end consultation period. A full list of all stakeholder 29 
organisations who registered for the upper aerodigestive tract cancer guideline can be found 30 
in Appendix G. 31 

The guideline development process – who develops the 32 

guideline? 33 

Overview 34 

The development of this guideline was based upon methods outlined in the ‘NICE guidelines 35 
manual’ (NICE 2012 and NICE 2014). A team of health professionals, lay representatives 36 
and technical experts known as the Guideline Committee (GC) (Appendix G), with support 37 
from the NCC-C staff, undertook the development of this clinical guideline. The basic steps in 38 
the process of developing a guideline are listed and discussed below: 39 

 using the remit, define the scope which sets the inclusion/exclusion criteria of the 40 
guideline 41 

 forming the GC 42 
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 developing clinical questions 1 

 identifying the health economic priorities 2 

 developing the review protocols 3 

 systematically searching for the evidence 4 

 critically appraising the evidence 5 

 incorporating health economic evidence 6 

 distilling and synthesising the evidence and writing recommendations 7 

 agreeing the recommendations 8 

 structuring and writing the guideline 9 

 consultation and validation 10 

The scope 11 

The scope was drafted by the GC Chair and Lead Clinician and staff at the NCC-C in 12 
accordance with processes established by NICE (NICE 2012). The purpose of the scope was 13 
to: 14 

 set the boundaries of the development work and provide a clear framework to enable work 15 
to stay within the priorities agreed by NICE and the NCC-C 16 

 inform professionals and the public about the expected content of the guideline 17 

 provide an overview of the population and healthcare settings the guideline would include 18 
and exclude 19 

 specify the key clinical issues that will be covered by the guideline 20 

 inform the development of the clinical questions and search strategies 21 

Before the guideline development process started, the draft scope was presented and 22 
discussed at a stakeholder workshop. The list of key clinical issues were discussed and 23 
revised before the formal consultation process. Further details of the discussion at the 24 
stakeholder workshop can be found on the NICE website (www.nice.org.uk). 25 

The scope was subject to a four week stakeholder consultation in accordance with NICE 26 
processes. The full scope is shown in Appendix F. During the consultation period, the scope 27 
was posted on the NICE website. Comments were invited from registered stakeholder 28 
organisations and NICE staff. The NCC-C and NICE reviewed the scope in light of comments 29 
received, and the revised scope was reviewed and signed off by NICE and posted on the 30 
NICE website. 31 

The Guideline Committee (GC) 32 

The upper aerodigestive tract cancer GC was recruited in line with the ‘NICE guidelines 33 
manual’ (NICE 2012). The first step was to appoint a Chair and a Lead Clinician. 34 
Advertisements were placed for both posts and shortlisted candidates were interviewed in 35 
person prior to being offered the role. The NCC-C Director, GC Chair and Lead Clinician 36 
identified a list of specialties that needed to be represented on the GC. Details of the adverts 37 
were sent to the main stakeholder organisations, cancer networks and patient 38 
organisations/charities (Appendix G). Individual GC members were selected for telephone 39 
interview by the NCC-C Director, GC Chair and Lead Clinician, based on their application 40 
forms. The guideline development process was supported by staff from the NCC-C, who 41 
undertook the clinical and health economics literature searches, reviewed and presented the 42 
evidence to the GC, managed the process and contributed to drafting the guideline. At the 43 
start of the guideline development process all GC members’ interests were recorded on a 44 
standard declaration form that covered consultancies, fee-paid work, share-holdings, 45 
fellowships and support from the healthcare industry. At all subsequent GC meetings, 46 
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members declared new, arising conflicts of interest which were always recorded (see 1 
Appendix G). 2 

Guideline Committee meetings 3 

Thirteen GC meetings were held between 16–17 Dec 2013 and 2–3 Nov 2015. During each 4 
GC meeting (held over either 1 or 2 days) clinical questions and clinical and economic 5 
evidence were reviewed, assessed and recommendations formulated. At each meeting 6 
patient/carer and service-user concerns were routinely discussed as part of a standing 7 
agenda item. 8 

NCC-C project managers divided the GC workload by allocating specific clinical questions, 9 
relevant to their area of clinical practice, to small sub-groups of the GC in order to simplify 10 
and speed up the guideline development process. These groups considered the evidence, as 11 
reviewed by the researcher, and synthesised it into draft recommendations before presenting 12 
it to the GC. These recommendations were then discussed and agreed by the GC as a 13 
whole. Each clinical question was led by a GC member with expert knowledge of the clinical 14 
area (usually one of the healthcare professionals). The GC subgroups often helped refine the 15 
clinical questions and the clinical definitions of treatments. They also assisted the NCC-C 16 
team in drafting the section of the guideline relevant to their specific topic. 17 

Patient/carer representatives 18 

Individuals with direct experience of upper aerodigestive tract cancer services gave an 19 
important user focus to the GC and the guideline development process. The GC included two 20 
patient/carer members. They contributed as full GC members to writing the clinical questions, 21 
helping to ensure that the evidence addressed their views and preferences, highlighting 22 
sensitive issues and terminology relevant to the guideline and bringing service-user research 23 
to the attention of the GC. 24 

Expert advisers 25 

During the development of the guideline the GC identified shoulder rehabilitation following 26 
neck dissection as a topic that required additional expert input. One expert was identified by 27 
the NCC-C and GC (Appendix G) and invited to advise the GC on drafting their 28 
recommendations for that clinical question. 29 

Developing clinical evidence-based questions 30 

Background 31 

Clinical guidelines should be aimed at changing clinical practice and should avoid ending up 32 
as ‘evidence-based textbooks’ or making recommendations on topics where there is already 33 
agreed clinical practice. Therefore the list of key clinical issues listed in the scope were 34 
developed for areas that were known to be controversial or uncertain, where there was 35 
identifiable practice variation, or where NICE guidelines were likely to have most impact. 36 

Method 37 

From each of the key clinical issues identified in the scope, the GC formulated a clinical 38 
question. For clinical questions about interventions, the PICO framework was used. This 39 
structured approach divides each question into four components: P – the population (the 40 
population under study); I – the interventions (what is being done); C – the comparison (other 41 
main treatment options); O – the outcomes (the measures of how effective the interventions 42 
have been). 43 
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Review of Clinical Literature 1 

Scoping search 2 

An initial scoping search for published guidelines, systematic reviews, economic evaluations 3 
and ongoing research was carried out on the following databases or websites: NHS 4 
Evidence, NICE, Cochrane Databases of Systematic Reviews (CDSR), Health Technology 5 
Assessment Database (HTA), TRIP, SIGN, NHS Economic Evaluations Database 6 
(NHSEED), Health Economic Evaluations Database (HEED), Medline and Embase.  7 

At the beginning of the development phase, initial scoping searches were carried out to 8 
identify any relevant guidelines (local, national or international) produced by other groups or 9 
institutions. 10 

Developing the review protocol 11 

For each clinical question, the information specialist and researcher (with input from other 12 
technical team and GC members) prepared a review protocol. This protocol explains how the 13 
review was to be carried out (Table 1) in order to develop a plan of how to review the 14 
evidence, limit the introduction of bias and for the purposes of reproducibility. All review 15 
protocols can be found in the evidence review. 16 

Table 1: Components of the review protocol 17 

Component Description 

Clinical question The clinical question as agreed by the GC 

Rationale An explanation of why the clinical question is 
important. For example, is the topic contentious? 
Is there variation in practice across the UK? 

Criteria for considering studies for the review Using the PICO (population, intervention, 
comparison and outcome) framework. Including 
the study designs selected. 

How the information will be searched The sources to be searched and any limits that 
will be applied to the search strategies; for 
example, publication date, study design, 
language. Searches should not necessarily be 
restricted to RCTs. 

The review strategy The methods that will be used to review the 
evidence, outlining exceptions and subgroups. 
Indicate if meta-analysis will be used. 

Searching for the evidence 18 

In order to answer each question the NCC-C information specialist developed a search 19 
strategy to identify relevant published evidence for both clinical and cost effectiveness. Key 20 
words and terms for the search were agreed in collaboration with the GC. When required, the 21 
health economist searched for supplementary papers to inform detailed health economic 22 
work (see section on ‘Incorporating Health Economic Evidence’). 23 

Search filters, such as those to identify systematic reviews (SRs) and randomised controlled 24 
trials (RCTs) were applied to the search strategies when necessary. No language restrictions 25 
were applied to the search; however, foreign language papers were not requested or 26 
reviewed (unless of particular importance to that question). 27 

The following databases were included in the literature search: 28 

 The Cochrane Library 29 

 Medline and Premedline 1946 onwards 30 

 Excerpta Medica (Embase) 1974 onwards 31 
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 Web of Science [specifically Science Citation Index Expanded (SCI-Expanded) 1900 1 
onwards, Social Sciences Citation Index (SSCI) 1900 onwards and Conference 2 
Proceedings Citation Index - Science (CPCI-S) 1990-present ]  3 

Subject specific databases used for certain topics: 4 

 Cumulative Index to Nursing and Allied Health Literature (CINAHL) 1937 onwards 5 

 PsycINFO 1806 onwards 6 

From this list the information specialist sifted and removed any irrelevant material based on 7 
the title or abstract before passing to the researcher. All the remaining articles were then 8 
stored in a Reference Manager electronic library. 9 

Searches were updated and re-run 6–8 weeks before the guideline was submitted to NICE 10 
for stakeholder consultation, thereby ensuring that the latest relevant published evidence 11 
was included in the database. Any evidence published after this date was not included. For 12 
the purposes of updating this guideline, June 2015 should be considered the starting point 13 
for searching for new evidence. 14 

Further details of the search strategies, including the methodological filters used, are 15 
provided in the evidence review. 16 

Critical Appraisal and Evidence Grading 17 

Following the literature search one researcher independently scanned the titles and abstracts 18 
of every article for each question, and full publications were obtained for any studies 19 
considered relevant or where there was insufficient information from the title and abstract to 20 
make a decision. When papers were obtained the researcher applied inclusion/exclusion 21 
criteria to select appropriate studies, which were then critically appraised. If results from a 22 
study were published as more than one paper, the most recent or complete publication was 23 
used. For each question, data were extracted on the outcomes identified as critical or 24 
important by the GC and recorded in evidence tables and an accompanying evidence 25 
summary prepared for the GC (see evidence review). All evidence was considered carefully 26 
by the GC for accuracy and completeness.  27 

GRADE (Grading of Recommendations, Assessment, Development and Evaluation) 28 

For interventional questions, studies which matched the inclusion criteria were evaluated and 29 
presented using GRADE (NICE 2012; http://gradeworkinggroup.org/). Where possible this 30 
included meta-analysis and synthesis of data into a GRADE ‘evidence profile’. The evidence 31 
profile shows, for each outcome, an overall assessment of both the quality of the evidence as 32 
a whole (very low, low, moderate or high) as well as an estimate of the size of effect. A 33 
narrative summary (evidence statement) was also prepared. 34 

Each outcome was examined for the quality elements defined in Table 2 and subsequently 35 
graded using the quality levels listed in Table 3. The reasons for downgrading or upgrading 36 
specific outcomes were explained in footnotes. 37 

Table 2: Descriptions of quality elements of GRADE 38 

Quality element Description 

Limitations Limitations in the study design and 
implementation may bias the estimates of the 
treatment effect. Major limitations in studies 
decrease the confidence in the estimate of the 
effect 

Inconsistency Inconsistency refers to unexplained 
heterogeneity of results 

Indirectness Indirectness refers to differences in study 
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Quality element Description 

population, intervention, comparator or 
outcomes between the available evidence and 
the clinical question 

Imprecision Results are imprecise when studies include 
relatively few patients and few events and thus 
have wide confidence intervals around the 
estimate of the effect 

Publication bias Publication bias is a systematic underestimate 
or overestimate of the underlying beneficial or 
harmful effect due to the selective publication of 
studies 

Table 3: Overall quality of outcome evidence in GRADE 1 

Quality element Description 

High Further research is very unlikely to change our 
confidence in the estimate of effect 

Moderate Further research is likely to have an important 
impact on our confidence in the estimate of 
effect and may change the estimate 

Low Further research is very likely to have an 
important impact on our confidence in the 
estimate of effect and is likely to change the 
estimate 

Very low Any estimate of effect is very uncertain 

All procedures were fully compliant with NICE methodology as detailed in the ‘NICE 2 
guidelines manual’ (NICE 2012). In general, evidence was based on published data only. 3 
Study authors were contacted only to resolve any ambiguities, such as unclear presentation 4 
of data, or where clarification was needed in order to include or exclude a paper in the 5 
evidence review. 6 

For non-interventional questions, for example questions regarding diagnostic test accuracy, a 7 
narrative summary of the quality of the evidence was provided. The quality of individual 8 
diagnostic accuracy studies was assessed using the QUADAS-2 tool (Whiting et al., 2011). 9 

Incorporating health economics evidence 10 

The aim of providing economic input into the development of the guideline was to inform the 11 
GC of potential economic issues relating to upper aerodigestive tract cancer. Health 12 
economics is about improving the health of the population through the efficient use of 13 
resources. In addition to assessing clinical effectiveness, it is important to investigate 14 
whether health services are being used in a cost effective manner in order to maximise 15 
health gain from available resources. 16 

Prioritising topics for economic analysis 17 

After the clinical questions had been defined, and with the help of the health economist, the 18 
GC discussed and agreed which of the clinical questions were potential priorities for 19 
economic analysis. These economic priorities were chosen on the basis of the following 20 
criteria, in broad accordance with the NICE guidelines manual (NICE 2012): 21 

 the overall importance of the recommendation, which may be a function of the number of 22 
patients affected and the potential impact on costs and health outcomes per patient 23 

 the current extent of uncertainty over cost effectiveness, and the likelihood that economic 24 
analysis will reduce this uncertainty 25 
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 the feasibility of building an economic model 1 

A review of the economic literature was conducted at scoping. Where published economic 2 
evaluation studies were identified that addressed the economic issues for a clinical question, 3 
these are presented alongside the clinical evidence.  4 

For systematic searches of published economic evidence, the following databases were 5 
included: 6 

 Medline 7 

 Embase 8 

 NHS Economic Evaluation Database (NHS EED) 9 

 Health Technology Assessment (HTA) 10 

 Health Economic Evaluations Database (HEED) 11 

Methods for reviewing and appraising economic evidence 12 

The aim of reviewing and appraising the existing economic literature is to identify relevant 13 
economic evaluations that compare both costs and health consequences of alternative 14 
interventions and that are applicable to NHS practice. Thus studies that only report costs, 15 
non-comparative studies of ‘cost of illness’ studies are generally excluded from the reviews 16 
(NICE 2012). 17 

Economic studies identified through a systematic search of the literature are appraised using 18 
a methodology checklist designed for economic evaluations (NICE 2012). This checklist is 19 
not intended to judge the quality of a study per se, but to determine whether an existing 20 
economic evaluation is useful to inform the decision-making of the GC for a specific topic 21 
within the guideline. There are two parts of the appraisal process; the first step is to assess 22 
applicability (i.e. the relevance of the study to the specific guideline topic and the NICE 23 
reference case) (Table 4). 24 

Table 4: Applicability criteria 25 

Directly applicable The study meets all applicability criteria, or fails 
to meet one or more applicability criteria but this 
is unlikely to change the conclusions about cost 
effectiveness 

Partially applicable The study fails to meet one or more applicability 
criteria, and this could change the conclusions 
about cost effectiveness 

Not applicable The study fails to meet one or more applicability 
criteria, and this is likely to change the 
conclusions about cost effectiveness. These 
studies are excluded from further consideration 

In the second step, only those studies deemed directly or partially applicable are further 26 
assessed for limitations (i.e. the methodological quality, Table 5). 27 

Table 5: Methodological quality 28 

Minor limitations Meets all quality criteria, or fails to meet one or 
more quality criteria but this is unlikely to change 
the conclusions about cost effectiveness 

Potentially serious limitations Fails to meet one or more quality criteria and 
this could change the conclusions about cost 
effectiveness 

Very serious limitations Fails to meet one or more quality criteria and 
this is highly likely to change the conclusions 
about cost effectiveness. Such studies should 
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usually be excluded from further consideration 

Where relevant, a summary of the main findings from the systematic search, review and 1 
appraisal of economic evidence is presented in an economic evidence profile alongside the 2 
clinical evidence. 3 

If high-quality published economic evidence relevant to current NHS practice was identified 4 
through the search, the existing literature was reviewed and appraised as described above. 5 
However, it is often the case that published economic studies may not be directly relevant to 6 
the specific clinical question as defined in the guideline or may not be comprehensive or 7 
conclusive enough to inform UK practice. In such cases, for priority topics, consideration was 8 
given to undertaking a new economic analysis as part of this guideline. 9 

Economic modelling 10 

Once the need for a new economic analysis for high priority topics had been agreed by the 11 
GC, the health economist investigated the feasibility of developing an economic model. In the 12 
development of the analysis, the following general principles were adhered to: 13 

 the GC subgroup was consulted during the construction and interpretation of the analysis 14 

 the analysis was based on the best available clinical evidence from the systematic review 15 

 assumptions were reported fully and transparently 16 

 uncertainty was explored through sensitivity analysis 17 

 costs were calculated from a health services perspective 18 

 outcomes were reported in terms of quality-adjusted life years 19 

Agreeing the recommendations 20 

For each clinical question the GC were presented with a summary of the clinical evidence, 21 
and, where appropriate, economic evidence, derived from the studies reviewed and 22 
appraised. The GC derived their guideline recommendations from this information. The link 23 
between the evidence and the view of the GC in making each recommendation is made 24 
explicitly in the accompanying LETR statement (see below). 25 

Wording of the recommendations 26 

The wording used in the recommendations in this guideline denotes the certainty with which 27 
the recommendations were made. Some recommendations were made with more certainty 28 
than others. Recommendations are based on the trade-off between the benefits and harms 29 
of an intervention, whilst taking into account the quality of the underpinning evidence. 30 

For all recommendations, it is expected that a discussion will take place with the patients 31 
about the risks and benefits of the interventions, and their values and preferences. This 32 
discussion should help the patient reach a fully informed decision. Terms used within this 33 
guideline are: 34 

 ‘Offer’ – for the vast majority of patients, an intervention will do more good than harm 35 

 ‘Do not offer’ – the intervention will not be of benefit for most patients 36 

 ‘Consider’ – the benefit is less certain, and an intervention will do more good than harm 37 
for most patients. The choice of intervention, and whether or not to have the intervention 38 
at all, is more likely to depend on the patient’s values and preferences than for an ‘offer’ 39 
recommendation, and so the healthcare professional should spend more time considering 40 
and discussing the options with the patient. 41 

LETR (Linking evidence to recommendations) statements 42 
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As clinical guidelines were previously formatted, there was limited scope for expressing how 1 
and why a GC made a particular recommendation from the evidence of clinical and cost 2 
effectiveness. To make this process more transparent to the reader, NICE have introduced 3 
an explicit, easily understood and consistent way of expressing the reasons for making each 4 
recommendation. This is known as the ‘LETR statement’ and will usually cover the following 5 
key points: 6 

 the relative value placed on the outcomes considered 7 

 the strength of evidence about benefits and harms for the intervention being considered 8 

 the costs and cost effectiveness of an intervention 9 

 the quality of the evidence (see GRADE) 10 

 the degree of consensus within the GC 11 

 other considerations – for example equalities issues 12 

Where evidence was weak or lacking the GC agreed the final recommendations through 13 
informal consensus. Shortly before the consultation period five key research 14 
recommendations were selected by the GC for implementation and the patient algorithms 15 
were agreed. 16 

Guideline implementation 17 

NICE invited stakeholders to give their responses to the following questions during 18 
consultation of the guideline: 19 

1. Which areas will have the biggest impact on practice and be challenging to implement? 20 
Please say for whom and why. 21 

2. What would help users overcome any challenges? (For example, existing practical 22 
resources or national initiatives, or examples of good practice.) 23 

NICE will use the feedback received as well as consultation with members of the committee, 24 
engagement with relevant key partners and relevant desk research, to write a chapter which 25 
aims to help users of the guideline to get started with implementation. It will highlight up to 3 26 
areas for attention, describing the benefits, barriers and enablers as well as signposting to 27 
any relevant resources or examples of practice that may help. 28 

Consultation and validation of the guideline 29 

The draft of the guideline was prepared by NCC-C staff in partnership with the GC Chair and 30 
Lead Clinician. This was then discussed and agreed with the GC and subsequently 31 
forwarded to NICE for consultation with stakeholders. 32 

Registered stakeholders (Appendix G) had one opportunity to comment on the draft guideline 33 
which was posted on the NICE website between 3 September 2015 and 15 October 2015 in 34 
line with NICE methodology (NICE 2014). 35 

The pre-publication process 36 

An embargoed pre-publication version of the guideline was released to registered 37 
stakeholders who have signed a confidentiality form to allow them to see how their 38 
comments have contributed to the development of the guideline and to give them time to 39 
prepare for publication (NICE 2014). 40 

The final document was then submitted to NICE for publication on their website. The other 41 
versions of the guideline (see below) were also discussed and approved by the GC and 42 
published at the same time. 43 
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Other versions of the guideline 1 

This full version of the guideline is available to download free of charge from the NICE 2 
website (www.nice.org.uk) and the NCC-C website (www.wales.nhs.uk/nccc). 3 

NICE also produces three other versions of the upper aerodigestive tract cancer guideline 4 
which are available from the NICE website: 5 

 the short version, containing all recommendations and the key research 6 
recommendations. 7 

 NICE pathways, which is an online tool for health and social care professionals that brings 8 
together all related NICE guidance and associated products in a set of interactive topic-9 
based diagrams. 10 

 ‘Information for the Public (IFP)’, which summarises the recommendations in the guideline 11 
in everyday language for patients, their family and carers, and the wider public. 12 

Updating the guideline 13 

Literature searches were repeated for all of the clinical questions at the end of the guideline 14 
development process, allowing any relevant papers published before 1 June 2015 to be 15 
considered. Future guideline updates will consider evidence published after this cut-off date. 16 

A formal review of the need to update a guideline is usually undertaken by NICE after its 17 
publication. NICE will conduct a review to determine whether the evidence base has 18 
progressed significantly to alter the guideline recommendations and warrant an update. 19 

Funding 20 

The National Collaborating Centre for Cancer (NCC-C) was commissioned by NICE to 21 
develop this guideline. 22 

Disclaimer 23 

The GC assumes that healthcare professionals will use clinical judgement, knowledge and 24 
expertise when deciding whether it is appropriate to apply these guidelines. The 25 
recommendations cited here are a guide and may not be appropriate for use in all situations. 26 
The decision to adopt any of the recommendations cited here must be made by the 27 
practitioner in light of individual patient circumstances, the wishes of the patient and clinical 28 
expertise. 29 

The NCC-C disclaims any responsibility for damages arising out of the use or non-use of 30 
these guidelines and the literature used in support of these guidelines. 31 
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Pictorial representation of the diagnostic 1 

recommendations 2 

This algorithm is a pictorial representation of the diagnostic recommendations in the 3 
guideline. It does not represent a pathway of care. 4 

 5 

 People with neck lump suspected of being from CUADT attend a 

rapid access clinic  
People with confirmed CUADT

(Diagnosis of these people is not 

covered by this Guideline)

 Offer FNAC

 Consider ultrasound-guided FNAC or ultrasound-guided core biopsy

 Consider having a cytopathologist/biomedical scientist assess 

cytology sample adequacy when the procedure is carried out

Primary site confirmed

 Offer a FDG PET-CT scan as the first 

investigation to detect primary site in 

metastatic nodal SCC of unknown origin

 Consider NBI to identify a possible primary site

 Offer a biopsy to confirm a possible primary site

 Offer surgical diagnostic assessment if FDG 

PET-CT does not identify a possible primary 

site:

Guided biopsies

Tonsillectomy

Tongue base mucosectomy

 Consider an MRI or CT scan before diagnostic 

surgery to help with RT treatment planning

 Do not offer systemic staging to patients with T1N0 or T2N0 CUADT

 Offer systemic staging to patients with T3, T4 or N+ CUADT

 Offer FDG PET-CT to people with T4 cancer of the hypopharynx or 

nasopharynx

 Offer FDG PET-CT to people with N3 CUADT

Information and 

support

Smoking 

Cessation

Speech & 

language therapy
Nutrition

Follow-up and management of treatment related side effects

HPV Testing

 Test all SCCs of the 

oropharynx uisng p16 

immunohistochemistry. 

Regard the p16 test 

result as +ve only if 

there is strong nuclear 

and cytoplasmic 

staining in >70% of 

tumour cells

 Consider high-risk HPV 

DNA or RNA ISH in all 

p16+ve cancers of the 

oropharynx to confirm 

HPV status

Oropharynx

Other sites

Treatment 

Confirmed 

diagnosed and 

staged CUADT

Unknown Primary 

site

Primary site not confirmed

Primary site not confirmed
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1 Information and support 1 

1.1 Information needs 2 

The diagnosis and treatment of cancer of the upper aerodigestive tract (CUADT) is complex, 3 
often requiring multi-modality treatment resulting in significant side-effects and life-altering 4 
outcomes, both short and long term. Currently no gold standard exists for the information that 5 
should be provided to patients with CUADT to guide discussions regarding treatment. 6 
Patients and carers report receiving varying amounts of information at diagnosis and 7 
throughout treatment. Such variations can potentially lead to delays in decision-making, lack 8 
of understanding of treatment options and patient anxiety.  9 

Whilst information needs to be individualised it is important that guidance exists on the level 10 
and timing of information and who should provide it. This will improve understanding by the 11 
patient at each stage of their pathway. 12 

 13 

Clinical question: What are the specific information and support needs reported by 
patients with cancer of the upper aerodigestive tract and their carers? 

Clinical evidence (see Appendix H) 14 

Evidence about the information and support needs of patients with cancer of the upper 15 
aerodigestive tract (CUADT) was identified from three systematic reviews and 22 individual 16 
studies, which were either qualitative interview/focus group-based (n=10) or questionnaire 17 
studies (n = 12). 18 

Information, communication, and support needs 19 

One systematic review summarised evidence about the quality of life and support needs of 20 
patients with oral cancer, excluding qualitative studies (Moore, Ford, & Farah, 2014b). This 21 
review concluded that patient support needs are varied, with specific needs relating to oral 22 
health and functional impairment, swallowing issues, pain, speech, nutrition and weight loss, 23 
depression, anxiety, appearance/body image, sexuality/relationships, and financial support. 24 

The systematic review by Lang et al. (2013) reported on the psychological experience of 25 
living with head and neck cancer (HNC), and included only qualitative studies. A key finding 26 
was that supportive relationships with HNC peers and healthcare professionals are important 27 
to patients. Support after treatment is sometimes limited, which can contribute to feelings of 28 
isolation and anxiety. 29 

A third review collated evidence about the psychological health of HNC carers (Longacre, 30 
Ridge, Burtness, Galloway, & Fang, 2012). This review reported that caregivers describe 31 
considerable perceived burden and care-related strain and can experience poor 32 
psychological health (distress and anxiety). Some evidence suggests that increased support 33 
may attenuate caregiver burden. 34 

A further 12 individual studies reported on the information and support needs of patients with 35 
HNC (Moore, Ford, & Farah, 2014a, Moore et al., 2014a; Fang, 2012; Newell, Ziegler, 36 
Stafford, & Lewin, 2004; Oskam et al., 2013; Llewellyn, McGurk, & Weinman, 2006; 37 
Glavassevich, McKibbon, & Thomas, 1995; Rogers, Hazeldine, O'Brien, Lowe, & Roe, 2015; 38 
Nund et al., 2014; Brockbank, Miller, Owen, & Patterson, 2015; Edwards, 1998). Common 39 
themes from these studies indicate that patients require support for acute needs resulting 40 
from treatment such as pain, nutrition, changes in speaking and swallowing, and coping with 41 
the disfigurement of facial surgery. Patients often report satisfaction with the information they 42 
received prior to treatment, although some are not fully informed about the side effects of 43 
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treatment and feel underprepared for the extent of the impact on their lives. Many studies 1 
highlight the lack of long-term support after treatment, relating to patients ability to work, 2 
financial advice, information about support groups, and a fear of cancer recurrence. 3 

Information and support needs of people with HPV-related cancer 4 

One qualitative interview study (Baxi et al., 2013) and one cross-sectional questionnaire 5 
study (Milbury, Rosenthal, El-Naggar, & Badr, 2013) reported that some patients with HPV-6 
related oropharyngeal cancer feel uninformed about the risk of transmission of their disease 7 
and were uncertain about HPV as a cause of their cancer. Further information was often 8 
sought from sources such as the internet. 9 

Supportive care needs of oral cancer patients 10 

Three studies conducted in Taiwan (Chen, Lai, Liao, Chang, & Lin, 2009; Chen et al., 2010; 11 
Chen et al., 2013) assessed the supportive care needs of patients with oral cancer using the 12 
Cancer Needs Questionnaire (CNQ). The top care needs for newly-diagnosed patients 13 
related to ‘coping with anxiety about having treatment or surgery’. In surgically-treated 14 
patients the main care need was ‘to be fully informed about the benefits and side-effects of 15 
treatment or surgery before having it’. The highest level of supportive care needs for patients 16 
who received radiotherapy was at two months after treatment. HNC specific needs remained 17 
constant up to six months after treatment. 18 

Patient’s concerns over follow-up 19 

One study (Kanatas 2013) reported the results of a cross-sectional questionnaire designed to 20 
elicit patients concerns over follow-up using the Patient Concerns Inventory (PCI). Fear of 21 
recurrence was common to all clinical groups (n = 447). Speech issues were more common 22 
with laryngeal cancers, and saliva issues with oropharyngeal tumours. Apart from early-stage 23 
laryngeal cancers, patients consistently reported issues concerning dental health and 24 
chewing. 25 

Support from fellow HNC patients  26 

A qualitative interview study (Egestad, 2013) of 11 HNC patients after radiotherapy described 27 
the importance to participants of meeting other cancer patients who had undergone similar 28 
treatments. Contact with fellow patients can lead to less loneliness, and reduce uncertainty 29 
and negative feelings. However, a few participants reported feeling sadness and fear in 30 
meeting with fellow patients. One longitudinal questionnaire study (Ma, 1996) reported that 31 
the social support needs of patients with nasopharyngeal cancer increased between the 32 
diagnostic and treatment phase and remained stable from treatment to post-treatment. 33 
Patients consistently chose health professionals as the first source of overall support, 34 
followed by family and friends. 35 

The impact of a gastronomy tube 36 

The results of focus groups with six patients who had a gastronomy tube placed for 37 
nutritional support and three of their carers were reported by Mayre-Chilton (2011). Patients 38 
had developed strategies to cope with the feeding tube and acknowledged the positive 39 
reasons for needing a tube. The patients and carers expressed a positive impact on 40 
approaching the hospital MDT, especially where they had access to the doctor, dietician, 41 
nurse and other professionals in one clinic. Some patients expressed a lack of active care 42 
after their treatment and discharge into the community. 43 

Palliative care 44 

Ledeboer (2008) reported a cross-sectional questionnaire study, where relatives or close 45 
friends (n = 45) of patients with incurable HNC were asked about their experience of 46 
palliative care services. The majority of respondents reported that the patient had more need 47 
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for psychosocial and physical support than was provided. The overall care and support of the 1 
department was rated as good by most patients. However, information about the terminal 2 
stage and bereavement support was often lacking. 3 

Quality of evidence 4 

Evidence about the information and support needs of patients with cancer of the upper 5 
aerodigestive tract (CUADT) was identified from three systematic reviews and 22 individual 6 
studies, which were either qualitative interview/focus group-based (n=10) or questionnaire 7 
studies (n = 12).  8 

The three systematic reviews were well conducted, although they all included only qualitative 9 
or questionnaire studies. The review by Longacre (2012) did not specifically focus on 10 
information and support needs. 11 

The individual studies included in the evidence review used small samples recruited from 12 
single cancer centres/hospitals, which limits their generalisability to wider patient populations. 13 
Some studies selected patients using convenience sampling; people who participate in these 14 
studies may have information and support needs that are not representative of other CUADT 15 
patients. A majority (n = 17) are cross-sectional studies, meaning that data were collected at 16 
only one point in time. Thirteen studies were conducted in countries other than the UK, so 17 
their relevance to current UK practice may be limited. Recall bias may have been present in 18 
some studies where participants were asked to retrospectively recall the information and 19 
support that was provided before or during their treatment. 20 

Cost-effectiveness evidence 21 

A literature review of published cost-effectiveness analyses did not identify any relevant 22 
papers for this topic. Whilst there were potential cost implications of making 23 
recommendations in this area, other questions in the guideline were agreed as higher 24 
priorities for economic evaluation. Consequently no further economic modelling was 25 
undertaken for this question. 26 

 27 

Recommendations For people with cancer of the upper aerodigestive tract 
and their carers: 

 offer consistent information and support at diagnosis 

 review their needs throughout the care pathway 
including at the end of treatment 

 tailor information and support to the person’s needs 
(including the benefits and side effects of treatment, 
psychosocial and long-term functional issues). 

 

Give people contact details for their allocated key 
worker, in line with the NICE service guidance on 
improving outcomes in head and neck cancer and 
recommendations of the National Peer Review 
Programme. 

 

Give people details of peer support services that can 
help them throughout their care pathway. 

 

Offer information about human papillomavirus (HPV) to 
people with HPV-related cancer of the upper 
aerodigestive tract. 

Relative value placed on the The GC considered the information and support needs of patients 

https://www.nice.org.uk/guidance/csghn
http://www.cquins.nhs.uk/download.php?d=resources/measures/HeadAndNeck_January2014.pdf
http://www.cquins.nhs.uk/download.php?d=resources/measures/HeadAndNeck_January2014.pdf
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outcomes considered 

 

and carers to be the main outcome of this review question. The 
GC considered that it is important to inform the patient about the 
complex nature of their treatment and outcomes in both the short 
and long term. The provision of patient information is also vital for 
informed consent. 

All the themes from the PICO were reported in the evidence and 
were considered to be useful by the GC. 

Quality of the evidence 

 

The evidence was assessed as being of moderate quality using 
the NICE qualitative study checklist. 

Some limitations with the evidence were noted. Many of the 
studies, especially the qualitative studies, had small sample sizes. 
The qualitative studies were generally well conducted and provide 
rich data about patient’s experiences. The cross-sectional 
questionnaire studies were limited in that they only captured data 
about patient information and support needs at one point in time. 
Some studies required patients to retrospectively report their 
experiences, and so may be subject to participant recall bias. 

The GC considered that the evidence supported a 
recommendation to provide patients with tailored, consistent 
information and support throughout the care pathway and after 
treatment. This was particularly important for people who have 
had a laryngectomy as it may be difficult for them to ask 
questions. Evidence also demonstrated that some patients with 
HPV-related cancer felt uninformed about the risk of transmission 
of their disease and were uncertain about HPV as a cause of their 
cancer. The lack of high quality data about the benefits of peer 
support for patients reduced the strength of the recommendation 
that could be made (i.e., the GC made a ‘consider’ rather than an 
‘offer’ recommendation). 

 

Trade-off between clinical 
benefits and harms  

 

The GC considered that the potential benefits of the 
recommendations made include improved patient experience, 
better informed patients and carers, and the provision of specific 
information for patients with HPV-related cancers. The latter was 
thought to be important given the increasing prevalence of HPV-
related disease, the impact that its identification has on 
discussions regarding long-term outcome, preconceptions among 
patients and carers regarding the transmission of HPV and the 
relative inconsistency of advice currently available. 

The recommendations made may potentially lead to information 
overload for some patients, which may lead to increased anxiety if 
the information is not tailored to the individual. 

The GC considered that the majority of patients will benefit from 
the recommendations and, to minimise the potential harm of 
information overload, the GC have recommended that the 
information and support is tailored to the individual.  

Trade-off between net health 
benefits and resource use  

 

No health economic evidence was identified and no economic 
model was developed for this topic. There may also be costs from 
extra appointments and/or longer consultations with clinicians in 
order to provide sufficient information and support. The GC 
considered that there may be savings from improved efficiency 
and reduced litigation costs following better provision of patient 
information.  

Other considerations 

 

A key finding of a systematic review was that patients find that the 
supportive relationships with their peers are important to them. 
This support after treatment is sometimes limited, which can 
contribute to feelings of isolation and anxiety. The GC therefore 
recommended that this support should be available to all patients. 

The GC considered that some change in practice may be required 
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to implement the recommendation to give information and support 
after diagnosis as the GC thought that this is often not consistently 
given across the UK. 

The recommendations may also require an increase in training 
patients for peer support. 

The GC also referred to the NICE service guidance on improving 
outcomes in head and neck cancers and the National Peer 
Review Programme as the GC considered that the 
recommendations on the provision of a key worker were not being 
consistently implemented. 

1.2 Smoking cessation 1 

The benefits of smoking cessation are both short and long term. Smokers are at a higher risk 2 
of surgical complications which may delay postoperative rehabilitation and the 3 
commencement of adjuvant treatments such as radiotherapy. Smoking may increase the 4 
toxicity of radiotherapy and reduce its efficacy. Long-term benefits of smoking cessation 5 
include a reduction in the risk of second cancers leading to increased survival rates. 6 

The optimal timing of smoking cessation interventions may be difficult to judge in view of the 7 
distress and anxiety caused by a new diagnosis of CUADT and associated treatment 8 
discussions. 9 

 10 

Clinical question: Does smoking cessation affect outcomes for people with 
(undergoing treatment or post treatment) cancer of the upper aerodigestive tract? 

Clinical evidence (see Appendix H) 11 

Survival 12 

Very low quality evidence from a systematic review (van Imhoff, 2015) of observational 13 
studies (three trials, 1110 patients) suggests that stopping smoking after diagnosis improves 14 
overall survival in smokers with cancer of the larynx, pharynx, or oral cavity. The absolute 15 
risk difference for overall survival was 21% to 35% greater in patients who stopped smoking 16 
(‘former smokers’) compared to those who continued to smoke after treatment or diagnosis 17 
(‘active smokers’). Two further observational studies (very low quality evidence) not included 18 
in the systematic review were also identified: one study (Moore 1973, 203 patients) also 19 
reported improved overall survival in patients who stopped smoking; the second study 20 
(Sandoval 2009, 85 patients) found no significant difference in overall survival between 21 
former and active smokers. 22 

Two further observational studies (very low quality evidence) measured overall mortality, but 23 
measured smoking status differently. One study (Chen 2011, 202 patients) suggests that in 24 
people with cancer of the upper aerodigestive tract (CUADT), overall mortality is reduced in 25 
ex smokers who quit either before or at the time of diagnosis compared with people who 26 
smoke during their cancer treatment (RR 0.62, 95% CI 0.49, 0.78). A second study 27 
(Browman 2002, 148 patients) suggests uncertainty regarding the relative overall mortality of 28 
people with CUADT who are light (≤1 cigarette per day) or heavy (>1 cigarette per day) 29 
smokers during their radiotherapy treatment (RR 0.81, 95% CI 0.53, 1.24). 30 

Second primary tumours 31 

Very low quality evidence from five observational studies (Castigliano 1968, Gorsky 1994, 32 
Moore 1971, Silverman 1972, Silverman 1983) suggests that in people with CUADT, the 33 
incidence of second primary tumours (follow up range 1–18 years) is reduced in former 34 
smokers compared with active smokers (RR 0.37, 95% CI 0.25, 0.53).  35 
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Two further observational studies (very low quality evidence) also measured incidence of 1 
second primary tumours; both included smokers who quit either several years before or after 2 
their cancer diagnosis. Because of these differences in the time of quitting relative to cancer 3 
diagnosis, the results could not be pooled with those above. One study (Chen 2011, 202 4 
patients) suggests uncertainty over the incidence of second primary tumours in continued 5 
smokers with CUADT compared with ex smokers who quit at any time before diagnosis (RR 6 
0.88, 95% CI 0.45, 1.70). A second study (Garces 2007, 94 patients) suggests uncertainty 7 
over the incidence of second primary tumours in continued smokers with CUADT compared 8 
with ex smokers who quit at any time up to five years after their cancer diagnosis (RR 0.21, 9 
95% CI 0.01, 3.26). 10 

Tumour recurrence 11 

Very low quality evidence from a systematic review (van Imhoff, 2015) of observational 12 
studies (five trials, 1440 patients) suggests that stopping smoking after diagnosis reduces the 13 
rate of tumour recurrence in smokers with cancer of the larynx, pharynx, or oral cavity. In 14 
three of the studies, the absolute risk difference for tumour recurrence was significantly lower 15 
(by 23% to 30%) in former smokers compared to active smokers; two studies did not find a 16 
significant difference between former smokers and active smokers. One further observational 17 
study (Sandoval 2009, 85 patients, very low quality evidence) not included in the systematic 18 
review was also identified, and did not report a significant difference in tumour recurrence 19 
between former and active smokers. 20 

Treatment-related morbidities 21 

Four observational studies provided very low quality evidence on the incidence of treatment-22 
related morbidities in smokers with CUADT who quit smoking or continue to smoke during 23 
treatment. All the studies included patients who received radiotherapy as their primary 24 
treatment. The results could not be combined due to the differences in the outcomes 25 
measured by each study, but individual study results in general suggest uncertainty over the 26 
incidence of treatment-related morbidities in smokers with CUADT who quit smoking or 27 
continue to smoke during treatment. For most outcomes, people who stopped smoking 28 
during radiotherapy experienced less treatment-related morbidities, with shorter duration, but 29 
the differences between groups were not statistically significant. 30 

Quality of life 31 

No evidence was identified on whether smoking cessation affects quality of life in people with 32 
CUADT who are smokers at the time of their diagnosis. 33 
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Table 6: GRADE evidence table: former versus active smokers after cancer diagnosis 1 

Quality assessment No of patients Effect 

Qualit
y 

No of 
studie
s Design 

Risk of 
bias Inconsistency Indirectness Imprecision 

Other 
considerations 

Former 
smoker
s 

Active 
smoker
s 

Relative 
(95% 
CI) Absolute 

Overall mortality 

3 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 83/251  
(33.1%) 

96/190  
(50.5%) 

RR 0.65 
(0.51 to 
0.83) 

177 fewer 
per 1000 
(from 86 
fewer to 
248 fewer) 

VERY 
LOW 

Tumour recurrence 

3 observationa
l studies 

serious
1

,2
 

no serious 
inconsistency 

serious2 no serious 
imprecision 

none 79/236  
(33.5%) 

30/80  
(37.5%) 

RR 0.88 
(0.62 to 
1.25) 

45 fewer 
per 1000 
(from 142 
fewer to 94 
more) 

VERY 
LOW 

Incidence of second primary tumour 

5 observationa
l studies 

serious
1

,3
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 37/327  
(11.3%) 

111/373  
(29.8%) 

RR 0.37 
(0.25 to 
0.53) 

187 fewer 
per 1000 
(from 140 
fewer to 
223 fewer) 

VERY 
LOW 

Incidence of complete tumour response to radiotherapy 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

serious
4
 none 21/35  

(60%) 
70/110  
(63.6%) 

RR 0.94 
(0.69 to 
1.28) 

38 fewer 
per 1000 
(from 197 
fewer to 
178 more) 

VERY 
LOW 

 

Death from second primary tumour 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 2/81  
(2.5%) 

30/122  
(24.6%) 

RR 0.1 
(0.02 to 
0.41) 

221 fewer 
per 1000 
(from 145 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

No of 
studie
s Design 

Risk of 
bias Inconsistency Indirectness Imprecision 

Other 
considerations 

Former 
smoker
s 

Active 
smoker
s 

Relative 
(95% 
CI) Absolute 

fewer to 
241 fewer) 

Skin changes (grade 2-4) after RT 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 16/37  
(43.2%) 

14/44  
(31.8%) 

RR 1.36 
(0.77 to 
2.40) 

115 more 
per 1000 
(from 73 
fewer to 
445 more) 

VERY 
LOW 

Mucositis (grade 2-4) after RT 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 21/37  
(56.8%) 

32/44  
(72.7%) 

RR 0.78 
(0.56 to 
1.09) 

160 fewer 
per 1000 
(from 320 
fewer to 65 
more) 

VERY 
LOW 

Feeding tube required after RT 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 21/37  
(56.8%) 

28/44  
(63.6%) 

RR 0.89 
(0.62 to 
1.28) 

70 fewer 
per 1000 
(from 242 
fewer to 
178 more) 

VERY 
LOW 

Feeding tube duration, mean number of days ± SD 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 206.6 ± 
138.3 

193.3 ± 
202.7 

- MD 13.3 
higher 
(61.35 
lower to 
87.95 
higher) 

VERY 
LOW 

 

Hospitalisation after RT 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 5/37  
(13.5%) 

15/44  
(34.1%) 

RR 0.4 
(0.16 to 

205 fewer 
per 1000 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

No of 
studie
s Design 

Risk of 
bias Inconsistency Indirectness Imprecision 

Other 
considerations 

Former 
smoker
s 

Active 
smoker
s 

Relative 
(95% 
CI) Absolute 

0.99) (from 3 
fewer to 
286 fewer) 

Hospitalisation duration, mean number of days ± SD 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 3.8 ± 2.2 8.2 ± 
11.8 

- MD 4.4 
lower (7.96 
to 0.84 
lower) 

VERY 
LOW 

Pharyngeal stricture requiring dilatation after RT 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 0/37  
(0%) 

4/44  
(9.1%) 

RR 0.13 
(0.01 to 
2.37) 

79 fewer 
per 1000 
(from 90 
fewer to 
125 more) 

VERY 
LOW 

Osteoradionecrosis after RT 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 1/37  
(2.7%) 

9/44  
(20.5%) 

RR 0.13 
(0.02 to 
1) 

178 fewer 
per 1000 
(from 200 
fewer to 0 
more) 

VERY 
LOW 

Incidence of larynx complications 

1 observationa
l studies 

serious
1
 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 27/180  
(15%) 

27/87  
(31%) 

RR 0.48 
(0.30 to 
0.77) 

161 fewer 
per 1000 
(from 71 
fewer to 
217 fewer) 

VERY 
LOW 

1
 Patients ‘self-allocated’ to stop or continue smoking. Unclear if former and active smokers were comparable at baselines. 1 

2
 For one study (Colasanto 2004), it is unclear when former smokers stopped smoking relative to treatment time.  2 

3
 Unclear if the treatment by former and active smokers was comparable. 3 
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4
 Low (<300) number of events; 95% confidence intervals encompass no effect, relative risk increase of 25%, and relative risk decrease of 25%. 1 

Table 7: GRADE evidence table: Smoking cessation before radiotherapy versus smoking cessation after radiotherapy for improving 2 
outcomes in smokers with CUADT 3 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Smoking 
cessation 
before RT 

Smoking 
cessation 
after RT 

Relativ
e 
(95% 
CI) 

Absolute 

Incidence of larynx complications 

1 observationa
l studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 22/139  

(15.8%) 
5/41  
(12.2%) 

RR 1.3 
(0.52 to 
3.21) 

37 more 
per 1000 
(from 59 
fewer to 
270 more) 

VERY 
LOW 

 

1 Patients ‘self-allocated’ to stop or continue smoking. Unclear if former and active smokers were comparable at baselines. 4 

2 Low (<300) number of events; 95% confidence intervals encompass no effect, relative risk increase of 25%, and relative risk decrease of 25%. 5 

Table 8: GRADE evidence table: Light smoking (<1 cigarette/day) vs heavier smoking during radiotherapy in smokers with CUADT 6 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Light 
smoking (<1 
cigarette/day
) 

Heavier 
smokin
g 
during 
RT 

Relativ
e 
(95% 
CI) 

Absolute 

Overall mortality 

1 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 18/49  
(36.7%) 

44/97  
(45.4%) 

RR 
0.81 
(0.53 to 
1.24) 

86 fewer 
per 1000 
(from 213 
fewer to 
109 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Light 
smoking (<1 
cigarette/day
) 

Heavier 
smokin
g 
during 
RT 

Relativ
e 
(95% 
CI) 

Absolute 

more) 

1 Patients ‘self-allocated’ to stop or continue smoking. Unclear if former and active smokers were comparable at baselines. 1 

Table 9: GRADE evidence table: smoking cessation at or before cancer diagnosis versus continued smoking after cancer diagnosis in 2 
people with CUADT 3 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Smoking 
cessation 
at or 
before 
cancer 
diagnosis 

Continued 
smoking 
after 
cancer 
diagnosis 

Relativ
e 
(95% 
CI) 

Absolute 

Overall mortality 

1 observation
al studies 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
1
 no serious 

imprecision 
none 48/101  

(47.5%) 
78/101  
(77.2%) 

RR 
0.62 
(0.49 to 
0.78) 

293 fewer 
per 1000 
(from 170 
fewer to 
394 
fewer) 

 
VERY 
LOW 

 

Tumour recurrence 

1 observation
al studies 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
1
 no serious 

imprecision 
none 31/101  

(30.7%) 
43/101  
(42.6%) 

RR 
0.72 
(0.50 to 
1.04) 

119 fewer 
per 1000 
(from 213 
fewer to 
17 more) 

 
VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Smoking 
cessation 
at or 
before 
cancer 
diagnosis 

Continued 
smoking 
after 
cancer 
diagnosis 

Relativ
e 
(95% 
CI) 

Absolute 

Incidence of second primary tumour 

1 observation
al studies 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
1
 no serious 

imprecision 
none 14/101  

(13.9%) 
16/101  
(15.8%) 

RR 
0.88 
(0.45 to 
1.70) 

19 fewer 
per 1000 
(from 87 
fewer to 
111 more) 

 
VERY 
LOW 

 

Acute toxicity (grade 3 or above) 

1 observation
al studies 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
1
 no serious 

imprecision 
none 61/101  

(60.4%) 
56/101  
(55.4%) 

RR 
1.09 
(0.86 to 
1.38) 

50 more 
per 1000 
(from 78 
fewer to 
211 more) 

 
VERY 
LOW 

 

Late toxicity (grade 3 or above) 

1 observation
al studies 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
1
 no serious 

imprecision 
none 31/101  

(30.7%) 
49/101  
(48.5%) 

RR 
0.63 
(0.44 to 
0.9) 

180 fewer 
per 1000 
(from 49 
fewer to 
272 
fewer) 

 
VERY 
LOW 

 

1 In smoking cessation group, smokers who quit any time prior to beginning cancer treatment were eligible for inclusion. Significant numbers (31%) had quit more than 5 years 1 
before presentation; time of quitting was not known for a further 31%. 2 

 3 



 

 

Cancer of the upper aerodigestive tract 
Information and support 

© National Collaborating Centre for Cancer 
32 

Cost effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Inform patients and carers at the point of diagnosis 
about how continuing to smoke adversely affects 
outcomes such as: 

 treatment-related side effects 

 risk of recurrence 

 risk of second primary cancers. 

 

Offer help to people to stop smoking, in line with the 
NICE guideline on smoking cessation services. 

Relative value placed on the 
outcomes considered 

When drafting the recommendations, the outcomes considered of 
most importance were survival and the incidence of second 
primary cancers. 

Although the evidence for these outcomes was rated as very low 
quality, the combined results from a number of studies 
consistently supported the recommendations. 

Quality of the evidence Evidence for all outcomes was assessed as very low quality 
(using GRADE). 

In addition to the very low quality of the evidence, the reviewer 
highlighted to the GC that all of the identified evidence for one of 
the outcomes (incidence of second primary) was from trials 
conducted at least 20 years ago. The GC were of the opinion that 
results from older studies were still applicable to modern clinical 
practice. 

No evidence was available on quality of life, and there was 
uncertainty regarding the effect of smoking on treatment-related 
morbidity.  

Based on the evidence of increased risk of second primary 
cancers as a result of continuing to smoke, the GC agreed to 
recommend patients and carers should be informed about this. 
The GC noted that the evidence was uncertain about the impact 
of continuing to smoke on the risk of recurrence after treatment 
and the incidence of treatment related side effects. However, their 
clinical experience was that patients should be informed about this 
possibility. 

Trade-off between clinical 
benefits and harms  

 

The GC considered the potential benefits of the recommendations 
to be reduced risk of mortality, treatment related morbidity and of 
developing a second primary tumour. No potential harms were 
identified. 

Trade-off between net health 
benefits and resource use  

 

The GC considered that the recommendations would result in a 
reduction in costs associated with treating treatment-related 
morbidity, recurrence, second primary tumours, and end of life 
care. Increased costs may be associated with administering 
smoking cessation services. 

No economic model or cost analysis was conducted. 

https://www.nice.org.uk/guidance/ph10
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Other considerations The change in practice required to implement the 
recommendations would be to make smoking cessation a higher 
priority on the patient’s care pathway and more integration of 
smoking cessation into the care pathway. 

When drafting the recommendations, the GC took existing NICE 
smoking cessation guidance into account. 

No equalities issues were identified. 

E-cigarettes were not considered as they did not meet the 
inclusion criteria for the review.  
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2 Investigation 1 

2.1 Assessment of neck lumps 2 

The assessment of a neck lump suspected to be related to CUADT is an important part of 3 
the patient pathway. The ultimate aim is to be able to identify a cause for the swelling with 4 
the highest level of accuracy utilising the least intrusive set of investigations in the most 5 
timely fashion. There is variation in the cost, availability, test accuracy and the order in which 6 
they are carried out.  7 

Current NICE service guidance (Improving outcomes in head and neck cancers) states that 8 
patients with neck lumps are seen in a rapid access clinic. However, there is widespread 9 
variation around the country in the interpretation of this guidance. Whilst it is anticipated that 10 
a comprehensive history and examination would take place in the assessment of all patients 11 
there are a wide range of further investigations that are available in the clinic setting. These 12 
include endoscopic assessment of upper aerodigestive tract (UADT) mucosa, flexible 13 
transnasal oesophagoscopy, fine needle aspiration cytology (FNAC) and ultrasound. In 14 
addition to these ‘same day’ investigations many clinics offer rapid assessment with cross-15 
sectional imaging (MRI or CT).  16 

With regard to FNAC practice varies as to whether ultrasound is used to direct the 17 
procedure. Likewise the sample may or may not undergo immediate assessment for 18 
adequacy. Failure to obtain a definite diagnosis with FNAC may require more intrusive tissue 19 
sampling, such as core biopsy. 20 

 21 

Clinical question: What is the most effective configuration of tests within a rapid 
access clinic for assessing neck lumps suspected of being cancer of the upper 
aerodigestive tract? 

Clinical evidence (see Appendix H) 22 

The review identified 17 studies investigating methods of detecting malignancy in 23 
undiagnosed neck lumps.  24 

Based on the combined results of 13 trials (Akhavan-Moghadam, Afaaghi, Maleki, & Saburi, 25 
2013; Altmann & Clancy, 1998; Draper, Pfleiderer, & Smith, 2003; Fulciniti, Califano, Zupi, & 26 
Vetrani, 1997; Howlett et al., 2007; Jandu & Webster, 1999; Khan et al., 2013; Kutluhan, 27 
Kisli, Yakut, Yurttas, & Kosem, 2003; Murthy, Laing, & Palmer, 1997; Raab, Sigman, & 28 
Hoffman, 1998; Tandon et al., 2008; Veivers & Dent, 2012; Wu et al., 2006; total studied 29 
population: 2457) the sensitivity of fine-needle aspiration cytology (FNAC) without imaging 30 
guidance for the detection of malignancy was estimated as 0.88 (95 % confidence interval 31 
[CI] 0.85, 0.90) and the specificity as 0.92 (95% CI 0.85, 0.96). Risks of bias included a lack 32 
of clear reporting of whether patients were selected for the study in an unbiased fashion 33 
(7/13 trials) and exclusion of patients due to sample inadequacy or insufficient follow up (5/13 34 
trials). In 6/13 trials, not all patients directly matched the population of interest to this 35 
question, or the number who did was unclear.  36 

Combined results of two trials (Lo, 2007, and Robinson 1999; 185 patients) estimated the 37 
sensitivity and specificity of ultrasound (US)-guided FNAC as 0.95 (95 CI 0.83, 0.99) and 38 
0.98 (95% CI 0.94, 0.99), respectively. Risks of bias arise from one trial not reporting how 39 
patients were selected for inclusion, whilst the second trial excluded a large proportion of 40 
eligible patients from the results (due to nondiagnostic samples or lack of results for the 41 
reference standard). Furthermore, the same trial included lesions at some sites that may not 42 
be relevant to this review question. 43 

http://www.nice.org.uk/guidance/CSGHN
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One trial including 80 patients (Pfeiffer, Kayser, Technau-Ihling, Boedeker, & Ridder, 2007) 1 
reported the sensitivity and specificity of US-guided core biopsy as 0.98 (95% CI 0.90, 1.00) 2 
and 1.00 (95% CI 0.88, 1.00), respectively. It is unclear whether all patients in this trial were 3 
relevant to the review question, as no patient characteristics were reported. 4 

One trial including 97 patients (Shrestha, Ghartimagar, & Ghosh, 2012) reported the 5 
sensitivity and specificity of CT as 0.96 (95% CI 0.88, 1.00) and 1.00 (95% CI 0.91, 1.00), 6 
respectively. There were no major bias or applicability issues identified. 7 

No evidence was identified for test-related morbidity, time to diagnosis, or patient-reported 8 
outcomes associated with any test. No studies of combinations of tests/diagnostic pathways 9 
were identified. 10 

Study characteristics and quality 11 

All the included studies were retrospective, with the exception of one prospective study 12 
(Shrestha et al., 2012). Study quality and applicability was assessed using the QUADAS-2 13 
checklist. Fifteen studies assessed the diagnostic accuracy of FNA in the assessment of 14 
head and neck lumps. Of these, 13 used FNA without imaging guidance, whilst two used 15 
ultrasound-guided FNA. Of the remaining two studies, one investigated ultrasound-guided 16 
core biopsy and one investigated CT. All studies assessed only one form of investigation; no 17 
combinations of tests were studied. 18 

For 10 of the 17 studies, the authors did not report all methods used to select patients for 19 
study inclusion. Consequently, it is unclear whether these studies selected patients in an 20 
unbiased fashion. Additionally, the majority (14/17) of studies used histology results as the 21 
sole source of reference standard, and reported diagnostic accuracy results only for patients 22 
with histology results available for comparison. As not all patients would be expected to 23 
undergo the further tests necessary to obtain a biopsy for histological analysis, this 24 
introduces a further risk of bias, as results were not reported for all patients who underwent 25 
the index test. Other studies used clinical follow up/case history to obtain patients’ final 26 
diagnosis if histological results were not available. 27 

The definition of neck lumps used by each study varied, most importantly in terms of the sites 28 
being investigated. Some studies included sites that may not be relevant to this review, such 29 
as thyroid and cutaneous skin lumps. Several studies did not clearly define the range of sites 30 
investigated, stating only that patients with head and neck lumps/lesions were included. 31 

Cost-effectiveness evidence 32 

A literature review of published cost-effectiveness analyses did not identify any relevant 33 
papers for this topic. Whilst there were potential cost implications of making 34 
recommendations in this area, other questions in the guideline were agreed as higher 35 
priorities for economic evaluation. Consequently no further economic modelling was 36 
undertaken for this question. 37 

 38 

Recommendations Offer fine-needle aspiration cytology to people with a 
neck lump that is suspected of being cancer of the 
upper aerodigestive tract. 

 

Consider ultrasound-guided fine-needle aspiration 
cytology or ultrasound-guided core biopsy for people 
with a neck lump that is suspected of being cancer of 
the upper aerodigestive tract. 

 

Consider having a cytopathologist or biomedical 
scientist assess the cytology sample adequacy when 
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the procedure is carried out. 

Relative value placed on the 
outcomes considered 

Sensitivity and specificity were the only outcomes from the PICO 
for which evidence was available. For this reason, these were the 
outcomes considered most important by the GC.  

The evidence suggests a notable non-diagnostic/inadequate 
sample rate, which the GC inferred would have an important effect 
on time to diagnosis. For this reason, and in the absence of any 
direct evidence on time to diagnosis, sample adequacy rates and 
diagnostic utility (two outcomes not specified in the PICO) were 
also taken into account when making recommendations. 

Quality of the evidence The quality of the evidence was assessed using QUADAS-2. 

The reviewer highlighted the following issues: 

 for many studies, it was unclear whether patients were selected 
in an unbiased fashion 

 the definition of neck lumps used by each study varied, most 
importantly in terms of the sites being investigated 

 the percentage of adequate samples varied widely from study to 
study 

 the sensitivity and specificity values quoted deliberately 
excluded inadequate samples. Therefore the actual diagnostic 
accuracy would be lower. 

Based on the evidence of high sensitivity and specificity the GC 
agreed to recommend the use of FNAC to diagnose a neck lump 
suspected of being CUADT. Despite the higher specificity and 
sensitivity of ultrasound-guided FNAC and core biopsy the GC did 
not feel that given the potential resource implications its routine 
use was warranted.  

Based on the high sample inadequacy rates, the GC 
recommended the presence of an experienced cytopathologist or 
biomedical scientist to ensure the sample is adequate at the first 
attempt and to reduce the potential need to recall the patient. 

Trade-off between clinical 
benefits and harms  

 

The GC consider the potential benefits of the recommendations to 
be: 

 more timely and accurate diagnosis in the population of interest 
if a cytologist or biomedical scientist can assess the adequacy 
of sampling at the time of the procedure 

 less need for re-testing 

 improved patient experience due to lowered anxiety for patients. 

The GC did not consider there to be any harms associated with 
making these recommendations. 

Trade-off between net health 
benefits and resource use  

 

There was no economic evidence and no model built. 

The GC anticipated that the following potential costs and savings 
will result from the recommendations: 

 costs of staff (e.g. the requirement for a cytologist/biomedical 
scientist at clinics) 

 savings from reduced re-testing 

 potential savings from earlier diagnosis and treatment of 
disease. 

The presence of a cytologist/biomedical scientist at clinics may 
already reflect current practice in some areas so the GC noted 
that increased costs are likely to be modest. 

Other considerations The GC noted that the recommendations may reflect current 
practice in some areas. Recommendations are anticipated to 
reduce variation in current practice. Since no evidence was 
available on the most effective configuration of tests the GC were 
unable to make recommendations on this issue 
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2.2 Identifying the occult primary  1 

A small proportion of patients with head and neck cancer present with a neck lump and no 2 
clinical evidence of cancer in the UADT mucosa. Identification of the primary tumour is 3 
important to guide treatment planning and follow-up. When a primary tumour is not evident 4 
current practice involves biopsy of several mucosal sites. While there is broad consensus to 5 
perform radiological investigations prior to biopsy there is no agreement on the precise tests 6 
to be used. This uncertainty may result in a delay in the diagnostic process. 7 

 8 

Clinical question: What is the most effective investigative pathway for identifying 
the occult primary site in patients presenting with metastatic neck disease 
(squamous cell carcinoma)? 

Clinical evidence (see Appendix H) 9 

Narrow band imaging 10 

Five relevant studies (Hayashi 2010, Masaki 2012, Ryu 2013, Sakai 2010, Shinozaki 2012) 11 
were identified that investigated the accuracy of narrow band imaging (NBI) for identifying an 12 
occult primary tumour of suspected upper aerodigestive tract origin, including a total of 136 13 
patients. Based on the pooled results of these studies, the sensitivity and specificity of NBI 14 
was estimated to be 0.77 (95 % confidence interval [CI] 0.50, 0.921) and 0.84 (95% CI 0.68, 15 
0.927), respectively. Three out of five studies were at risk of bias due to lack of clear 16 
reporting on how patients were selected; in the same three studies, it is unclear if all the 17 
patients were relevant to the review question, due to a lack of reporting of patient 18 
characteristics. All five studies reported limited details of what reference standard was used, 19 
and whether this was the same for all patients. 20 

Cross-sectional imaging 21 

Twenty relevant studies were identified that investigated the accuracy of various cross-22 
sectional imaging techniques for identifying an occult primary tumour of suspected upper 23 
aerodigestive tract origin. Two systematic reviews were also identified, but as these have a 24 
broader scope than this review, they have been used as sources of study data only (refer to 25 
Section 5 for further detail). 26 

Based on the combined results of 13 trials (Aassar 1999, Bohuslavizki 2000, Braams 1997, 27 
Freudenberg 2005, Greven 1999, Johansen 2008, Jungehulsing 2000, Miller 2008, Regelink 28 
2002, Safa 1999, Silva 2007, Stoeckli 2003, Yabuki 2010; total studied population: 363) the 29 
sensitivity of PET was estimated as 0.78 (95 % CI 0.70, 0.84) and the specificity as 0.76 30 
(95% CI 0.66, 0.83). There was a risk of patient selection bias in 8/13 studies, due to a lack 31 
of reporting of how patients were selected for the study (and whether a random/consecutive 32 
sample was used). There were concerns over applicability for 9/13 studies, due either to 33 
inclusion of some patients not relevant to the review question, or insufficient reporting of 34 
patient characteristics. 35 

Based on the combined results of five trials (Freudenberg 2005, Pattani 2011, Prowse 2012, 36 
Roh 2009, Wong 2012; total studied population: 198) the sensitivity of PET-CT was 37 
estimated as 0.89 (95 % confidence interval [CI] 0.79, 0.95) and the specificity as 0.73 (95% 38 
CI 0.62, 0.82). There were concerns over applicability for 2/5 studies, due to inclusion of a 39 
notable proportion of patients (25–33%) with non-squamous cell carcinoma histologies. 40 
Additionally, two studies did not report how patients were recruited (and whether a 41 
random/consecutive sample was used). 42 

Based on the combined results of four trials (Freudenberg 2005, Mukherji 1996, Roh 2009, 43 
van Veen 2001;total studied population: 88) the sensitivity of CT was estimated as 0.44 (95 44 
% confidence interval [CI] 0.30, 0.58) and the specificity as 0.75 (95% CI 0.57, 0.88). There 45 
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were concerns over applicability for 2/4 studies, due to inclusion of a notable proportion of 1 
patients (25–33%) with non-squamous cell carcinoma histologies. Three out of four studies 2 
did not report the methods by which patients were recruited; it is therefore unclear whether 3 
this was carried out in unbiased manner. 4 

One trial (van Veen 2001; 15 patients) reported the sensitivity and specificity of MRI as 0.00 5 
(95% confidence interval (CI) 0.00, 0.71) and 0.67 (95% CI 0.35, 0.90), respectively. This 6 
evidence comes from a subgroup of patients (n = 32) within a larger trial; it is not clear how 7 
patients were selected for inclusion in the trial, or what criteria were used to select them to 8 
receive MRI or another test. 9 

Transoral surgery techniques 10 

Three relevant studies were identified (Karni 2011, Mehta 2013, Patel 2013; total studied 11 
population: 85) that investigated the accuracy of transoral robotic surgery or transoral laser 12 
microsurgery for identifying an occult primary tumour of suspected upper aerodigestive tract 13 
origin. Reported values for sensitivity and specificity were 0.90–1.00 and 1.00, respectively. 14 
For all three trials, there was a risk of bias due to a lack of clear definition of the reference 15 
standard used; it is assumed patients were followed up, but it is unknown whether this was 16 
applied consistently across the cohort. Additionally, in one trial the range of tests received 17 
prior to the index test varied within the cohort. Some of these patients may be 'undertested' 18 
compared to the likely target population. 19 

Other investigations 20 

No evidence was identified on the diagnostic accuracy of examination under anaesthesia or 21 
nasendoscopy for the identification of an occult primary tumour of suspected upper 22 
aerodigestive tract origin. 23 

Study characteristics and quality 24 

Included studies were generally small and conducted at a single centre. Across all tests, 25 
study results were published between 1996 and 2013. Evidence on narrow band imaging 26 
and surgery is more recent; all included studies were published between 2010 and 2013. 27 

In many studies, the information reported on patient characteristics was limited, making it 28 
difficult to assess the comparability of different study populations. Most studies reported the 29 
investigations used to attempt to identify the occult primary tumour before the index test was 30 
carried out, but the level of investigation varied between studies. This may result in 31 
differences between the study populations, as patients who have undergone more 32 
exhaustive investigation before the index test may have tumours which are more difficult to 33 
locate. Furthermore, patients in the PET and PET-CT studies had in general undergone 34 
more exhaustive investigation before the index test than patients in studies of other cross-35 
sectional imaging techniques. The diagnostic accuracy of different cross-sectional imaging 36 
tests therefore may not be directly comparable. 37 

In several studies, the criteria for patient selection (and therefore whether an unbiased 38 
sample of patients was chosen) were not clear. Where the methods of patient selection were 39 
reported, all but one study used either a random or consecutive sample of patients. However, 40 
one study had ‘inadequate diagnostic evaluation’ as an exclusion criterion, which may have 41 
resulted in the exclusion of difficult-to-diagnose patients and therefore an overly optimistic 42 
estimate of diagnostic accuracy. 43 

Patients with an occult primary tumour of squamous cell carcinoma (SCC) histology were 44 
included in the review protocol, but many studies included patients with SCC and other 45 
histologies. Studies were included in the review only if the majority of cases were SCC. 46 

Most studies compared the index test with histopathological results from directed (for positive 47 
imaging results) or random (for negative imaging results) biopsies as the reference standard. 48 
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Few studies reported on the length of time patients were followed up for, and whether any 1 
primary tumours were found during follow up in patients deemed ‘negative’ on the basis of 2 
initial investigations. None of the studies of transoral surgical investigations included a clearly 3 
specified reference standard. Reference is made to the use of histopathology and/or follow 4 
up to verify the results of the index test, but it is not clear whether this was applied 5 
consistently for every patient in the studies. 6 

Results from the three studies of transoral surgical investigations have not been pooled due 7 
to heterogeneity in the study designs, and uncertainty over some aspects of study design. It 8 
is not clear if each study used a comparable reference standard (see above), and the level of 9 
diagnostic workup, and hence the likelihood of identifying a primary tumour using the index 10 
test, varied from study to study. Furthermore, one study (Patel 2013) included patients in 11 
whom the location of the primary site was suspected (based on prior investigations) but not 12 
yet confirmed, whereas patients of this nature were excluded from the remaining two relevant 13 
studies. 14 

Cost-effectiveness evidence 15 

A literature review of published cost-effectiveness analyses did not identify any relevant 16 
papers for this topic. Whilst there were potential cost implications of making 17 
recommendations in this area, other questions in the guideline were agreed as higher 18 
priorities for economic evaluation. Consequently no further economic modelling was 19 
undertaken for this question. 20 

 21 

Recommendations Offer a fluorodeoxyglucose positron emission 
tomography (FDG PET)-CT scan as the first 
investigation to detect the primary site in people with 
metastatic nodal squamous cell carcinoma of unknown 
origin that is thought to arise from the upper 
aerodigestive tract. 

 

Consider using narrow-band imaging endoscopy to 
identify a possible primary site when it has not been 
possible to do so using FDG PET-CT. 

 

Offer a biopsy to confirm a possible primary site. 

 

Offer surgical diagnostic assessment if FDG PET-CT 
does not identify a possible primary site. This may 
include: 

 guided biopsies 

 tonsillectomy 

 tongue base mucosectomy. 

 

Consider an MRI or CT scan before diagnostic surgery 
to help with radiotherapy treatment planning. 

Relative value placed on the 
outcomes considered 

When drafting recommendations, the GC considered sensitivity 
and specificity the most important outcomes. These were the only 
outcomes in the PICO for which evidence was identified. No 
evidence on health-related quality of life, time to diagnosis and 
process-related morbidity was identified. 

Quality of the evidence The evidence was assessed using QUADAS2.  

The reviewer highlighted patient selection and patient flow as 
potential sources of bias. The information reported on patient 
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characteristics was limited, making it difficult to assess the 
comparability of different study populations. In several studies the 
criteria for patient selection (and therefore whether an unbiased 
sample of patients was chosen) were not clear. In studies of NBI 
and surgical diagnostic assessment, the reference standard was 
not always clearly defined. 

Based on the evidence the GC recommended FDG PET-CT as 
the first investigation to identify the occult primary as the 
sensitivity and specificity data demonstrated its superiority over 
other imaging modalities. The GC also recommended NBI 
endoscopy be considered as the evidence indicated that this has 
good sensitivity and specificity but it had only been used in a 
limited number of centres. The GC acknowledged that in a 
proportion of patients despite the use of FDG PET-CT and NBI a 
primary site will not be identified and therefore recommended 
surgical diagnostic assessment in these instances.  

Although the GC had recommended FDG PET-CT to identify the 
occult primary they were aware that this imaging modality does 
not provide enough anatomical detail to assist with radiotherapy 
treatment planning. Based on their clinical experience they 
recommended the use of MRI and CT for this purpose.  

Trade-off between clinical 
benefits and harms  

 

The GC considered the potential benefits of the recommendations 
to be: 

 earlier detection of primary tumours, with minimal burden of 
testing for the patient 

 detection of a higher proportion of primary tumours 

 potentially reduced treatment related morbidity as a result of 
more targeted treatment. 

The GC considered the potential harms of the recommendations 
to be additional exposure to low dose radiation in some patients, 
as a result of cross-sectional imaging. 

The GC concluded that the risks of low dose radiation exposure 
were outweighed by the benefits of the recommendations. 

Trade-off between net health 
benefits and resource use  

 

No economic evidence was identified and no model built. 

The GC envisaged that the recommendations would result in 
increased costs from more widespread use of FDG PET-CT (and 
purchasing the equipment and training of NBI), but that there was 
a potential for cost savings from less unnecessary tests being 
conducted as a result of the superior accuracy of PET-CT, and 
reductions in treatment related morbidity. The impact on the 
resources used by the CUADT service is likely to be small 
because of the relatively small patient population affected.  

Other considerations The GC envisaged the main changes in practice as a result of 
implementing the recommendations to be: 

 greater use of FDG PET-CT 

 less use of other cross-sectional imaging investigations 

 greater use of NBI. 

2.3 Systemic staging – who and how? 1 

Distant metastases are less common in CUADT than in many other cancers but their 2 
presence at diagnosis usually precludes curative treatment. Accurate systemic staging can 3 
identify patients best served by a palliative approach, often sparing them the significant 4 
morbidity of surgery or high dose radiotherapy. Staging can also detect synchronous primary 5 
cancers. 6 
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Patients with different tumour sites and stages have different risks of systemic disease. 1 
There is also debate about which imaging tests usually used for systemic staging are most 2 
accurate. There are potential harms associated with these imaging tests including radiation 3 
exposure and the discovery of incidental problems which may complicate care. There are 4 
also potential financial costs. This has resulted in variation in current practice across the UK. 5 

 6 

Clinical question: Which patients with cancer of the upper aerodigestive tract 
require systemic staging? 

Clinical evidence (see Appendix H) 7 

Ten studies met the criteria for the review. The National Head and Neck Cancer Audit (2011-8 
14) included 18,968 patients; nine other studies included a total of 1,769 patients. 9 

T stage 10 

The value of T stage in predicting distant malignant disease was estimated based on 11 
evidence from eight studies. Five studies had an unclear risk of patient selection bias, due to 12 
a lack of reporting on the methods used to recruit patients. The applicability of six studies to 13 
the review question was unclear, either because patient characteristics were not reported, or 14 
because only certain tumour subsites were included. 15 

For five studies, positive predictive values were reported for individual T stages. In four out of 16 
these five studies (National Head and Neck Cancer Audit, Haerle 2011, Liu 2007, Wax 17 
2002), positive predictive values for distant metastasis were higher for patients with tumours 18 
staged as T2 or above compared to T1; in two of these studies, higher T stages (T3 and T4) 19 
were also associated with higher positive predictive values (National Head and Neck Cancer 20 
Audit, Liu 2007). Results of a fifth study (Chang 2005, 95 patients) exhibited no trend in 21 
positive predictive values according to T stage. 22 

In an additional three studies, positive predictive values were reported according to T stage 23 
groupings: the prevalence of systemic disease in T1 and T2 patients was compared with T3 24 
and T4 patients. One study (Chua 2009) found positive predictive values to be higher for 25 
patients with T3 or T4 disease, whilst the other two studies (Chan 2011, Ng 2008) exhibited 26 
no trend between T1/T2 and T3/T4 patients. 27 

N stage 28 

The value of N stage in predicting distant malignant disease was estimated based on 29 
evidence from eight studies. Some issues with bias and applicability concerning patient 30 
selection were identified: five studies did not clearly report the methods used to recruit 31 
patients; seven studies only included certain tumour subsites, or included some patients with 32 
cancers not relevant to the review question. 33 

Five studies (National Head and Neck Cancer Audit, Haerle 2011, Chang 2005, Liu 2007, 34 
Wax 2002) demonstrated a trend for increasing positive predictive values for distant 35 
metastasis with higher N stage. Three studies investigated positive predictive values 36 
according to N stage groupings as opposed to individual N stage categories. Two of these 37 
studies (Chua 2009, Ng 2008) showed that positive predictive values are higher for patients 38 
with N2/N3 disease than N0/N1 disease. A third study (Chan 2011) found no difference in 39 
positive predictive values between patients with N0/N2b disease and N2c/N3 disease. 40 

Tumour site 41 

The value of different primary tumour sites in predicting distant malignant disease was 42 
estimated based on the results of seven studies. Five studies of these studies may be only 43 
partially applicable to the review question, as they included a subgroup of the relevant 44 
population (such as a single tumour subsite) or included some patients with cancers not 45 
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relevant to the review question. In addition, the criteria used for patient selection was unclear 1 
in four studies, introducing a possibility of bias in the results of these studies.  2 

Based on data from the National Head and Neck Cancer Audit, positive predictive values for 3 
distant metastasis were highest for tumours of the hypopharynx and nasopharynx (0.086 4 
(95% CI 0.07, 0.10) and 0.06 (95% CI 0.04, 0.09), respectively). All other studies that 5 
included these tumour subsites (Chan 2011, Haerle 2011, Kim 2008, Ng 2008, Wax 2002) 6 
also reported highest positive predictive values for either nasopharynx or hypopharynx 7 
tumours. 8 

Smoking 9 

The value of smoking status in predicting distant metastasis was investigated in one study 10 
(Chan 2011, 103 patients). There were no applicability concerns for this study, but an unclear 11 
risk of bias resulting from patient selection, for which the methods used were not reported. 12 
Positive predictive values for distant metastasis in smokers and non-smokers were 0.081 13 
(95% CI 0.033, 0.159) and 0.063 (95% CI 0.002, 0.302), respectively. 14 

HPV status 15 

No evidence was identified on the predictive value of HPV status for assessing the need for 16 
systemic staging in people with cancer of the upper aerodigestive tract. 17 

Study characteristics and quality 18 

Five studies included patients with any cancer of the upper aerodigestive tract, three studies 19 
included nasopharyngeal cancer patients only, and the two remaining studies included other 20 
tumour subsites (oral/oropharyngeal cancers and oropharynx/hypopharynx cancer). Eight 21 
studies reported the detection of distant metastases, one of which included distant 22 
metastases and second primary tumours, and two of which reported bone metastases only. 23 
The remaining two studies reported the detection of lung malignancies only.  24 

Study methodological quality was assessed using QUADAS2. The majority of study aspects 25 
were assessed as at low risk of bias. In four studies (Chan 2011, Haerle 2011, Liu 2007, Ng 26 
2008), the criteria used to select patients (and whether a random/consecutive sample was 27 
used) was unclear. In the study by Keith (2006) the exact methods used to confirm the 28 
presence of a distant malignancy were not reported. Similarly, data from the National Head 29 
and Neck Cancer Audit does not specify the methods used to determine M stage, or the time 30 
of determination of final M stage; given the large number of patients included, the methods 31 
used may vary between centres. 32 

Positive and negative predictive values are calculated dependent on the prevalence of the 33 
disease or condition being tested, and therefore vary with prevalence: positive predictive 34 
values increase proportionally with the prevalence of disease in the studied population. In the 35 
studies identified, the reported prevalence of metastasis and/or secondary malignancy varied 36 
from 2.9% to 20.3%. The National Head and Neck Cancer Audit, which includes 37 
approximately 95% of UK head and neck cancer (HNC) patients diagnosed between 2011 38 
and 2014, had the lowest prevalence of any included source of evidence (2.9% of patients 39 
staged as M1). Positive predictive values estimated from other studies may therefore be 40 
overestimates when applied to UK CUADT patients. 41 

 42 

Cost-effectiveness evidence 43 

Background 44 

The presence of distant metastases is uncommon in cancer of the upper aerodigestive tract 45 
(<10% at diagnosis). As such, it may not be necessary or cost-effective to adopt a strategy of 46 
systemic imaging to detect distant metastases. It may instead be preferable to perform 47 
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staging in a selected higher risk group based upon known risk factors (such as tumour site 1 
and stage).  2 

There is also debate over the preferred imaging method with more advanced techniques 3 
such as PET CT sometimes advocated over more established approaches such as chest 4 
radiographs or computerised tomography (CT) scans. These newer techniques are likely to 5 
be diagnostically superior but they come at much greater expense and so may not be cost-6 
effective.  7 

The aim of this analysis was to estimate the cost-effectiveness of systemic imaging in 8 
patients with cancer of the upper aerodigestive tract. 9 

Existing Economic Evidence 10 

A systematic literature review was conducted to identify economic evaluations that may be 11 
applicable to the current decision problem. However, no relevant studies were identified. 12 

De Novo Economic Model 13 

Since the current economic literature didn’t adequately address the decision problem, a de 14 
novo economic evaluation was undertaken to assess cost-effectiveness. 15 

Clinical data 16 

Prevalence 17 

An audit dataset of 18,968 patients from DAHNO has been utilised to provide data on the 18 
prevalence of distant metastases in patients with cancer of the upper aerodigestive tract. The 19 
dataset shows that distant disease was present in 548 patients, equating to an overall 20 
prevalence of 3% when considering all patients with cancer of the upper aerodigestive tract. 21 

The detail given in the dataset also allows for the prevalence of distant metastases to be 22 
calculated for each tumour site, T stage and N stage. For instance, the risk of distant 23 
metastases was found to be much higher in patients with cancer of the hypopharynx (96 of 24 
1,118 patients, equating to a prevalence of 9%). 25 

Diagnostic accuracy 26 

Diagnostic accuracy data (sensitivity and specificity) were obtained from Xu et al. 2012, 27 
which was adjusted to be the best available evidence identified in the systematic review. The 28 
meta-analysis by Xu et al. 2012 compared the diagnostic accuracy of PET or PET-CT in 29 
comparison to conventional imaging (consisting of a chest CT with or without an abdominal 30 
CT for most patients and a chest radiography, abdominal ultrasonography, and bone scan in 31 
nasopharyngeal cancer patients). It was found that PET or PET-CT was more sensitive than 32 
conventional imaging (sensitivity of 83% and 44%, respectively) and equally specific 33 
(specificity of 96% with both strategies). In a subgroup analysis, it was found that PET 34 
strategies are particularly beneficial in patients with nasopharyngeal cancer where the 35 
difference in sensitivity was even more marked (sensitivity of 82% and 30% in the PET and 36 
conventional imaging arms, respectively) while the specificity is once again equivalent (97% 37 
with both strategies). In patients with non-nasopharyngeal cancer, it was found that the 38 
superiority of PET strategies was not as pronounced with a smaller difference in sensitivity 39 
(85% and 62% in the PET and conventional imaging arms, respectively) and a slightly 40 
improved specificity (95% and 93% in the PET and conventional imaging arms, respectively). 41 

As these differences in diagnostic accuracy were found to be significant, it was decided that, 42 
for the purposes of the economic model, the diagnostic accuracy data from the subgroups 43 
analysis should be utilised rather than the overall diagnostic accuracy data.  44 

Costs 45 
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The costs considered in the model reflect the perspective of the analysis, thus only costs that 1 
are relevant to the UK NHS & PSS were included. Where possible, all costs were estimated 2 
in 2013-14 prices. 3 

The majority of costs were sourced from NHS reference costs 2013/14 by applying tariffs 4 
associated with the appropriate HRG code. Drug costs were calculated using unit cost data 5 
from the electronic market information tool (eMit – accessed 2015) combined with dose 6 
information from the British National Formulary (BNF). Other resource use and cost 7 
information were sourced from the Personal Social Services Research Unit (PSSRU) and the 8 
advice of the GDG. 9 

It should be noted that due to time constraints, this economic model did not consider an 10 
exhaustive list of all the potential costs in each strategy. Instead, a pragmatic approach has 11 
been adopted where only the key cost differences between strategies have been captured. 12 
Therefore, the model is essentially comparing the upfront costs of imaging strategies (PET or 13 
conventional imaging) against the potential cost offsets that may be achieved through 14 
detection in terms of avoiding the initial treatment that would have otherwise been received 15 
(if unaware of M+ status). 16 

Systemic imaging costs 17 

The costs associated with imaging modalities were obtained from NHS reference costs 2013-18 
14 using the relevant procedure codes in outpatient diagnostic imaging. PET-CT was 19 
estimated to cost £651.96 based on procedure code ‘RA42Z’ which refers to ‘Nuclear 20 
Medicine, Category 8 (PET-CT)’. Conventional imaging for non-nasopharyngeal sites, 21 
consisting of chest CT with abdominal scan, was estimated to cost £120.05 which was based 22 
on procedure code ‘RA12Z’ which refers to ‘Computerised Tomography Scan, two areas with 23 
contrast’. Conventional imaging for nasopharyngeal sites, consisting of chest radiography, 24 
abdominal ultrasound and bone scan, was estimated to cost £285.65 based on the combined 25 
cost of these individual elements. A chest radiograph was estimated to cost £29.60 based on 26 
of a direct access plain film (DAPF). An abdominal ultrasound was estimated to cost £51.91 27 
based on procedure code ‘RA23Z’ which refers to ‘Ultrasound Scan, less than 20 minutes’. A 28 
bone scan (bone scintigraphy) was estimated to cost £204.14 based on procedure code 29 
‘RA36Z’ which refers to ‘Nuclear Medicine, Category 2’. 30 

Biopsy costs 31 

It was assumed that potential sites of distant metastases would be biopsied under ultrasound 32 
guidance by a radiologist at an estimated cost of £100.05. The cost for this procedure was 33 
sourced from NHS reference costs 2013-14 using codes associated with ‘Ultrasound Mobile 34 
Scan or Intraoperative Procedures’. A weighted average cost was calculated to account for 35 
the differing lengths of time that may be required to perform the procedure (weightings were 36 
based on the number of examinations recorded in NHS Reference costs).  37 

Based upon the guideline committee’s uncertainty as to whether patients with a positive 38 
finding on an imaging scan would always necessarily undergo a biopsy, it was assumed that 39 
10% of patients would not be biopsied.  40 

Initial treatment costs avoided 41 

In patients that are correctly identified as having distant metastases, it is assumed that they 42 
would avoid the initial treatment of curative intent that would otherwise have been 43 
appropriate in the absence of distant disease. 44 

The cost of the initial treatment that is avoided varies depending on the tumour site, T stage 45 
and N stage. Appropriate treatments were identified for each stage and tumour site using the 46 
expertise of the GDG who estimated the most likely treatments that patients would receive in 47 
current clinical practice. The cost associated with each initial treatment was then estimated 48 
primarily using data from NHS reference costs 2013/14 with some additional costs identified 49 
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through eMit and the Personal Social Services Research Unit (PSSRU). Estimated treatment 1 
costs ranged from £2,960-£7,451 in the early stages of disease (stage I and II) and £7,594-2 
£21,319 in more advanced stages (stage III and IV). Full details of the cost estimations can 3 
be found in supplementary tables in the appendices. 4 

It should be noted that there was no consensus in the guideline committee around the 5 
likelihood that these curative treatments would be avoided in patients with detected distant 6 
disease. While it is likely that the intent of the management strategy will change as a result of 7 
distant disease detection (from curative to palliative), it was thought that there will still be 8 
cases where treatment of the primary tumour would be required. Therefore, an additional 9 
parameter was specified in the model as an estimate of the likelihood that management will 10 
change as a result of distant disease detection. In the base case, it was assumed that this 11 
figure was 100% but wide variations were explored in sensitivity analyses (including a 12 
scenario where the figure was 0%).  13 

Health related quality of life (QoL) values 14 

As recommended in the NICE reference case, the model estimates effectiveness in terms of 15 
quality adjusted life years (QALYs). These are estimated by combining the life year estimates 16 
with utility values (or QoL weights) associated with being in a particular health state.  17 

As described in previous sections, QALYs were estimated in this analysis based on the 18 
assumption that there would be a QoL benefit associated with avoiding ‘unnecessary’ 19 
treatment of curative intent in those patients with distant disease. Thus, treatment related 20 
QoL decrements were used to estimate the QALY gain that would be accrued for patients 21 
correctly identified with distant disease. In order to estimate QALYs a survival estimate was 22 
also required. In the base case, it was assumed that patients with distant disease would live 23 
for an average of one year with variations explored in sensitivity analysis. 24 

No suitable QoL studies were identified that estimated the disutility associated with resection, 25 
radiotherapy or radiotherapy and concomitant chemotherapy. Therefore, in absence of better 26 
data, this value was estimated using two disparate sources. An estimated utility decrement of 27 
0.0412 was calculated by taking the difference between the QoL value for patients with no 28 
evidence of disease (0.9130) from a cost-utility analysis by Sher et al. 2010 (based on 29 
physician estimated values from Hollenbeak et al. 2001) and the QoL value applied in 30 
patients after TLM or radiotherapy (0.8718) from the Higgins et al. 2011 study derived from a 31 
sample of 30 Canadian patients using the Health Utilities Index Mark 3.  32 

The disutility associated with an elective neck dissection was identified from a study by 33 
Lassig et al. 2008 that reported QoL for patients receiving radiotherapy and concomitant 34 
chemotherapy, and radiotherapy and concomitant chemotherapy in addition to neck 35 
dissection. The study measured QoL using the Short Form 36 health survey (SF-36). These 36 
values have been converted to EQ-5D values (the measure preferred by NICE) using a 37 
published and widely used mapping algorithm by Ara et al. 2008. The neck dissection 38 
disutility was estimated by taking the difference between oropharyngeal patients receiving 39 
radiotherapy and concomitant chemotherapy, and radiotherapy and concomitant 40 
chemotherapy in addition to neck dissection. 41 

The QoL decrements associated with more complex surgical procedures such as a partial 42 
laryngectomy, laryngectomy, glossectomy or pharyngectomy were estimated using data from 43 
a cost-utility analysis by Higgins et al. 2011. Higgins et al. 2011 estimated QoL values for 44 
patients alive with their voice box partially intact and patients alive without a voice box, which 45 
were applied in their analysis to patients after a partial laryngectomy and total laryngectomy, 46 
respectively. Decrements were calculated for this analysis by using the QoL value for 47 
patients with their voice box intact as the baseline (also from the Higgins et al. 2011 study) 48 
and then calculating the reductions in QoL associated with having a partially intact voice box 49 
or no voice box (0.1658 and 0.5068, respectively). Owing to a lack of QoL data, it was 50 
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assumed that these values would apply to other complex surgical procedures such as a 1 
glossectomy or pharyngectomy. 2 

The table below shows the QoL values that were applied in the model. 3 

Table 10: Quality of life decrements avoided applied in the economic model 4 

Treatment QoL value PSA distribution Source 

Health state values    

Pre-treatment (a) 0.9130 Beta (alpha = 7, beta = 1) Sher et al. 2010 and 
Hollenbeak et al. 2001 

Alive after resection, 
radiotherapy or 
chemoradiotherapy (b) 

0.8718 Beta (alpha = 26, beta = 
4) 

Higgins et al. 2011 (value 
after resection or 
radiotherapy) 

Alive after more complex 
treatment (c) 

0.7060 Beta (alpha = 21, beta = 
9) 

Higgins et al. 2011 (value 
after partial laryngectomy) 

Alive after very complex 
treatment (d) 

0.3650 Beta (alpha = 11, beta = 
19) 

Higgins et al. 2011 (value 
after total laryngectomy) 

Estimated decrements 

Resection, radiotherapy 
or chemoradiotherapy 

0.0412  Difference between (a) and 
(b) 

Neck dissection 0.0386 Beta (alpha = 55, beta = 
10) - Beta (alpha = 31, 
beta = 7) 

Difference in QoL values for 
patients treated with and 
without neck dissection 
from Lassig et al. 2008 
(converted to EQ-5D using 
Ara et al. 2008†) 

More complex treatment 0.1658  Difference between (b) and 
(c) 

Very complex treatment 0.5068  Difference between(b) and 
(d) 

† SF-36 values from Lassig et al 2008 converted to EQ-5D values using mapping algorithm from 
Ara et al. 2008 

It should be noted that, there was thought to be considerable uncertainty around the validity 5 
of the QoL estimates applied in the analysis. As such, the conclusions drawn in scenarios 6 
where the quantities of QALY benefits were a crucial determinant of cost-effectiveness were 7 
considered carefully.  8 

Base Case Results 9 

The base case results of the analysis for the pooled group of all patients with cancer of the 10 
upper aerodigestive tract (n=18,968) are presented in the tables below. In table 11, a 11 
common baseline approach is adopted with both imaging strategies compared against no 12 
imaging whereas in table 12 a dominance rank approach is used in order to determine the 13 
optimal strategy.  14 

It can be seen that both strategies were found to be more effective than a strategy of no 15 
imaging (incremental QALYs of 71.75 and 98.83 for conventional imaging and PET-CT, 16 
respectively). However, only conventional imaging was found to be cost-effective in 17 
comparison to no imaging. Indeed, the conventional imaging strategy was found to be 18 
cheaper overall than the no imaging strategy (£1,723,947) because the cost-offsets (through 19 
treatments avoided) outweighed the upfront costs of imaging. Therefore, conventional 20 
imaging was found to be dominant in comparison to no imaging (i.e. more effective and less 21 
expensive). Conversely, the PET-CT strategy was found to be substantially more costly than 22 
the no imaging strategy (£6,642,707) and not cost-effective as it’s ICER value of £67,212 per 23 
QALY is well above the £20,000 per QALY threshold. 24 



 

 

Cancer of the upper aerodigestive tract 
Investigation 

© National Collaborating Centre for Cancer 
49 

Using the dominance rank approach it can be seen that conventional imaging is the optimal 1 
strategy. While PET-CT was found to be more effective than conventional imaging (27.08 2 
QALYs), it was also found to be substantially more expensive (£8,366,653). Overall the PET-3 
CT strategy was not found to be cost-effective in comparison to conventional imaging with an 4 
ICER value of £308,977 per QALY. 5 

Table 11: Base case cost-effectiveness results against common baseline (no imaging) 6 

Strategy 

Cost QALYs ICER (cost 
per QALY) Total Incremental Total Incremental 

No imaging £0 - 0.00 - - 

Conventional 
imaging 

-£1,723,947 -£1,723,947 71.75 71.75 Dominant 

PET-CT £6,642,707 £6,642,707 98.83 98.83 £67,212 

Table 12: Base case cost-effectiveness results using dominance rank approach 7 

Strategy 

Cost QALYs ICER (cost 
per QALY) Total Incremental Total Incremental 

No imaging £0 - 0 - - 

Conventional 
imaging 

-£1,723,947 -£1,723,947 71.75 71.75 Dominant 

PET-CT £6,642,707 £8,366,653 98.83 27.08 £308,977 

One-way sensitivity analysis results 8 

A series of deterministic sensitivity analyses were conducted, whereby an input parameter is 9 
changed, the model is re-run and the new cost-effectiveness result is recorded. This analysis 10 
is a useful way of estimating uncertainty and determining the key drivers of the model result. 11 
The table below shows the results of the one-way sensitivity analysis with the most cost-12 
effective strategy (at a threshold of £20,000 per QALY) detailed in each scenario. 13 

Table 13: One-way sensitivity analysis results 14 

Change made Optimal strategy 

PET-CT – upper sensitivity value  Conventional imaging 

PET-CT – lower sensitivity value Conventional imaging 

Conventional imaging – upper sensitivity value  Conventional imaging 

Conventional imaging – lower sensitivity value Conventional imaging 

PET-CT – upper specificity value  Conventional imaging 

PET-CT – lower specificity value Conventional imaging 

Conventional imaging – upper specificity value  Conventional imaging 

Conventional imaging – lower specificity value Conventional imaging 

Proportion of patients that cannot be biopsied = 25% Conventional imaging 

Proportion of patients that cannot be biopsied = 50% Conventional imaging 

Proportion of patients that cannot be biopsied = 75% No imaging 

Proportion of M+ patients with change in management = 75% Conventional imaging 

Proportion of M+ patients with change in management = 50% Conventional imaging 

Proportion of M+ patients with change in management = 25% No imaging 

Biopsy costs + 50% Conventional imaging 

Biopsy costs - 50% Conventional imaging 

Conventional imaging costs + 50% Conventional imaging 

Conventional imaging costs - 50% Conventional imaging 
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Change made Optimal strategy 

PET-CT + 50% Conventional imaging 

PET-CT - 50% Conventional imaging 

Cost offsets +50% Conventional imaging 

Cost offsets -50% Conventional imaging 

QoL decrements +50% Conventional imaging 

QoL decrements -50% Conventional imaging 

No resection, RT or chemoRT decrements Conventional imaging 

No QoL decrements Conventional imaging* 

Very complex treatment decrement = 0.1658 Conventional imaging 

Complex treatment decrements = 0.0412 Conventional imaging 

Average life expectancy for M+ patients =6 months Conventional imaging 

Average life expectancy for M+ patients =6 months Conventional imaging 

It can be seen that the conclusion of the analysis is relatively insensitive to changes in most 1 
of the input parameters. However, the notable exceptions are the proportions of patients that 2 
cannot be biopsied and the proportion of patients whose management changes as a result of 3 
distant disease detection.  4 

Threshold analysis 5 

Owing to concerns around the likelihood of management changing as a result of distant 6 
disease detection, a threshold analysis was conducted to determine how low this value can 7 
be before imaging is no longer cost-effective. It was found that conventional imaging was no 8 
longer dominant when the likelihood of management changing as result of distant disease 9 
detection fell below 60%. Furthermore, it was found that conventional imaging was no longer 10 
cost-effective at a threshold of £20,000 per QALY when the likelihood of management 11 
changing as result of distant disease detection fell below 45%.  12 

Probabilistic sensitivity analysis 13 

Probabilistic sensitivity analysis was also conducted to assess the combined parameter 14 
uncertainty in the model. In this analysis, the mean values that are utilised in the base case 15 
are replaced with values drawn from distributions around the mean values (see input tables 16 
detailed in above sections for distribution parameters used in analysis). 17 

The results of 10,000 runs of the probabilistic sensitivity analysis are shown using a cost-18 
effectiveness acceptability curve (CEAC). The CEAC graph shows the probability of each 19 
strategy being considered cost-effective at the various cost-effectiveness thresholds on the x 20 
axis. 21 
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Figure 1: Cost-effectiveness acceptability curves (CEACs) for imaging strategies for 1 
distant disease in a pooled group of all patients with cancer of the upper 2 
aerodigestive tract 3 

 4 

 5 

It can be seen that, at a threshold of £20,000 per QALY, conventional imaging has a 52% 6 
probability of being cost-effective, while PET-CT has a 1% probability of being cost-effective 7 
and no imaging has a 47% probability of being cost-effective. It should be noted that the key 8 
uncertainty in this analysis was the proportion of patients with a change in management, 9 
which was varied considerably in the PSA (between 0% and 100%). Running the PSA 10 
without including this variable led to conventional imaging having a 98% probability of being 11 
cost-effective while no imaging had a 0% probability of being cost-effective and PET-CT had 12 
a 2% probability of being cost-effective. 13 

Subgroup analysis results (by disease site, T stage and N stage) 14 

The cost-effectiveness of the imaging strategies in various subgroups of T and N stages was 15 
evaluated for each of the disease sites (as well as all sites combined). The full results of this 16 
analysis can be found in the full economic report for this topic in the appendix but some 17 
trends were observed. In general, the imaging strategies (conventional imaging and PET-CT) 18 
were more likely to be cost-effective in the more advanced T and N stages, reflecting both 19 
the greater risk of distant metastases in these groups and the larger cost offsets.  20 

Most notably, it could be seen that the optimal strategy differs from the base case analysis in 21 
numerous instances. PET-CT was found to be cost-effective in numerous high risk groups, 22 
such as in patients with N3 disease or in higher risk groups within nasopharyngeal or 23 
hypopharyngeal cancer. It was also found that a strategy of no imaging was cost-effective in 24 
the lowest risk groups (T1N0 and T2N0). 25 

Conclusion 26 

The results of the base case analysis suggest that conventional imaging is an effective and 27 
cost-effective approach in a pooled group of all HNC patients. One-way and probabilistic 28 
sensitivity analysis revealed that the result was particularly sensitive to the proportions of 29 
patients whose management changes as a result of distant disease detection. This was of 30 
particular interest as there was uncertainty amongst the guideline committee as to what 31 
extent management would be altered in many patients.  32 

Despite the better diagnostic accuracy of PET-CT, its use was not found to be a cost-33 
effective strategy to use in the pooled group of all HNC patients. In this group of patients, it 34 
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was found that the benefits were too small to justify the substantial additional cost associated 1 
with PET-CT. 2 

However, subgroup analysis revealed numerous deviations from the base case result. In 3 
particular, PET-CT was found to be cost-effective in numerous higher risk groups, such as in 4 
patients with N3 disease or in higher risk groups within nasopharyngeal or hypopharyngeal 5 
cancer. 6 

 7 

Recommendations Do not offer systemic staging to people with T1N0 or 
T2N0 cancer of the upper aerodigestive tract. 

 

Offer conventional imaging to people with cancer of the 
upper aerodigestive tract that is: 

 T1N1-2 (all sites) 

 T2N1-2 (all sites) 

 T3N1-2 (all sites) 

 T4N1-2 (all sites except the nasopharynx and 
hypopharynx). 

 

Offer systemic staging to people with T3, T4 or N+ 
cancer of the upper aerodigestive tract. 

Relative value placed on the 
outcomes considered 

All outcomes within the PICO were reported, but the most value 
was placed on positive predictive value, as this provides the most 
useful measure of assessing people’s risk of systemic disease. 

Quality of the evidence The included evidence was assessed using QUADAS2; no major 
issues with bias were identified. Applicability issues included: 

 some studies reported data for certain tumour subsites only, 
with a bias towards over-reporting of NPC.  

 several studies were conducted in South East Asia, where the 
prevalence of nasopharyngeal cancer is considerably higher 
than in the UK. 

The reviewer also highlighted the importance of prevalence and 
the influence of this on the likelihood of systemic disease. The 
DAHNO dataset had a lower prevalence than any other identified 
source of evidence and there was uncertainty around how M1 
stage was determined, and whether there was centre-by-centre 
variation in M-stage workup. 

Recommendations were based largely on the DAHNO dataset as 
this was most relevant to the UK population. Although the DAHNO 
dataset was large, some subgroups of patients were small and 
contained low numbers of patients with M1 disease, making the 
results more uncertain in these categories. 

The GC noted, based on the evidence from the DAHNO dataset, 
that there was a low level risk of metastatic disease in people with 
T1-T2N0 CUADT. Given the low incidence, and the additional 
resource use and risk of false positives associated with systemic 
staging, the GC agreed to recommend systemic staging should 
not be recommended to this patient group. The GC also noted 
from the DAHNO dataset that there was a significant increase in 
the risk of metastatic disease in people with T3, T4 or N+ CUADT. 
They therefore recommended systemic staging be offered to 
these patients. 

Uncertainty remains about the risk of systemic disease associated 
with some of the factors investigated factors, and further 
investigation of risk is needed in these groups. The GC made a 
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research recommendation aiming to address this. 

Trade-off between clinical 
benefits and harms  

 

The GC consider the potential benefits of the recommendations to 
be: 

 more targeted use of systemic imaging 

 avoiding unnecessary investigations/radiation exposure in 
patients who are at very low risk of systemic disease 

 avoiding over-investigation of incidental and insignificant 
abnormalities identified by imaging of patients at very low risk 
of systemic disease. 

The GC consider the potential harms of the recommendations to 
be: 

 patient anxiety from not being tested 

 in the patient groups who should not routinely receive systemic 
imaging, a very small proportion will have systemic disease 
that initially goes undetected. Some patients will therefore 
require later systemic imaging, after surgery for example. 

Not detecting systemic disease in a small proportion of low-risk 
patients is outweighed by the large number of unnecessary 
investigations avoided, and the false positive tests avoided. 
Therefore, the GC considered the benefits of the 
recommendations to outweigh the harms. 

Trade-off between net health 
benefits and resource use  

 

An economic model was developed based on a DAHNO dataset 
that presented prevalence data by site and stage. 

The GC used the economic model to determine populations in 
whom systemic staging with conventional imaging or FDG PET-
CT may be cost-effective. 

It was shown that using conventional imaging as the systemic 
staging strategy was cost-effective in the majority of patient 
populations. Notable exceptions were the T1N0 and T2NO patient 
subgroups, in which no imaging was found to be the optimal 
strategy because of the low number of patients with systemic 
disease. 

However, the GC were unsure about the proportion of patients 
whose management changes as a result of distant disease 
detection and the economic model showed that the results were 
sensitive to changes in this aspect. Therefore, there was some 
uncertainty over the economic results, which was reflected in the 
sensitivity analyses. Overall though, the GC felt that the base 
case results coupled with benefits that could not be captured in 
the model (such as better patient prognosis and planning) were 
sufficient to make strong recommendations. 

Other considerations The major change in practice from the recommendations will be 
the cessation of systemic staging for people with T1N0 and T2N0 
disease. 

The evidence available focussed on newly diagnosed CUADT, not 
recurrent disease or second primary tumours. 

 1 

Research 
recommendation 

A prospective study should be undertaken to identify 
what factors determine the risk of a person presenting 
with CUADT having metastasis or a second primary 
cancer. Outcomes of interest include prevalence, 
predictive value and how the abnormalities identified 
influence patient management. 

Why this is important The presence of metastasis and a synchronous second primary 
cancer at presentation is rare in patients with CUADT. Subgroups 
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of patients have been identified in whom the risk is clearly 
elevated. However, it is not clear at which level of risk detailed 
staging investigations are justified and the impact the results of 
these would have on decision making by the clinicians and the 
patient. Health economic modelling is required to inform this 
process. 

 1 

Clinical question: What is the most effective systemic imaging strategy for 
investigating cancer of the upper aerodigestive tract? 

Clinical evidence (see Appendix H) 2 

The evidence summary identified 10 systematic reviews and meta-analyses that were 3 
directly relevant to the review question. All 10 reviews were directly relevant to the review 4 
question and generally well conducted (see Study Characteristics and Quality section for 5 
details). All included some assessment of study quality; 9/10 used QUADAS2 to assess 6 
study quality. On this basis, no major concerns with risks of bias or study applicability were 7 
identified for the individual studies. 8 

Direct comparisons of test diagnostic performance: PET or PET/CT versus other 9 
diagnostic tests 10 

Two systematic reviews included studies directly comparing the performance of PET or 11 
PET/CT to other diagnostic tests. 12 

One review (Yi 2013) compared the performance of PET or PET/CT against bone 13 
scintigraphy for detecting systemic malignant disease in people with HNC. Based on five 14 
studies of 1184 patients, the sensitivities of PET or PET/CT and bone scintigraphy were 15 
estimated as 0.85 (95% confidence intervals [CI] 0.69, 0.94) and 0.55 (95% CI 0.22, 0.84), 16 
respectively; the corresponding figures for specificity were 0.98 (95% CI 0.97, 0.99) and 0.98 17 
(95% CI 0.97, 0.99), respectively. 18 

One review (Xu 2012b) compared the performance of PET or PET/CT against conventional 19 
imaging for detecting distant malignancies in people with HNC. Based on eight studies of 20 
1147 patients, the sensitivities of PET or PET/CT and conventional imaging were estimated 21 
as 0.83 (95% CI 0.76−0.88) and 0.44 (95% CI 0.29−0.61), respectively; the corresponding 22 
figures for specificity were 0.96 (95% CI 0.94−0.97) and 0.96 (95% CI 0.88−0.98) 23 
respectively. A subgroup analysis of nasopharyngeal and non-nasopharyngeal cancers was 24 
also conducted; the nasopharyngeal cancer studies used a combination of chest X-ray, 25 
abdominal ultrasound, and bone scan for conventional imaging, whereas the non-26 
nasopharyngeal cancer studies predominantly used chest/abdominal CT. The sensitivities of 27 
conventional imaging were 0.30 (95% CI 0.19−0.44) and 0.62 (95% CI 0.43−0.78) for 28 
nasopharyngeal and non-nasopharyngeal cancers. Specificity of conventional imaging, and 29 
both diagnostic parameters for PET or PET/CT, were similar for the subgroups and the whole 30 
study population. 31 

Other analyses of diagnostic accuracy (single tests) 32 

Head and neck cancer (any site) 33 

Four systematic reviews and meta-analyses (Xu 2011a, Xu 2012a, Xu 2011b, Yi 2013) 34 
investigated the diagnostic accuracy of PET/CT in people with HNC. Estimates of sensitivity 35 
and specificity were 0.88 to 0.90 and 0.95 to 0.99, respectively. One further review (Gao 36 
2014) included recurrent HNC only, and estimated the sensitivity and specificity of PET/CT in 37 
this population to be 0.92 (95% CI 0.83, 0.96) and 0.95 (95% CI 0.91, 0.97), respectively. 38 
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Two systematic reviews and meta-analyses (Xu 2011b, Yi 2013) investigated the diagnostic 1 
accuracy of PET in people with HNC. Estimates of sensitivity and specificity were 0.81 to 2 
0.85 and 0.95 to 0.99, respectively. 3 

One systematic review and meta-analysis (Xu 2012b) included studies of either PET or 4 
PET/CT, and reported a single measure of diagnostic accuracy for the two techniques: 5 
sensitivity and specificity of PET or PET/CT were estimated as 0.83 (95% CI 0.76−0.88) and 6 
0.96 (95% CI 0.94−0.97), respectively. 7 

One systematic review and meta-analysis (McLeod 2009) investigated the diagnostic 8 
accuracy of CT in people with HNC. Pooled estimates of sensitivity and specificity were 9 
0.846 and 0.935, respectively. 10 

Nasopharyngeal cancer 11 

Two systematic reviews and meta-analyses (Chang 2013, Xu 2011a) investigated the 12 
diagnostic accuracy of PET/CT in people with nasopharyngeal cancer. Estimates of 13 
sensitivity were 0.88 to 0.89; both studies estimated sensitivity as 0.97. 14 

One systematic review and meta-analysis (Shen 2014) investigated the diagnostic accuracy 15 
of PET in people with nasopharyngeal cancer. Estimates of sensitivity and specificity were 16 
0.83 (95% CI 0.76, 0.89) and 0.95 (95% CI 0.92, 0.96), respectively. 17 

Four systematic reviews and meta-analyses included studies of either PET or PET/CT in 18 
people with nasopharyngeal cancer, and reported a single measure of diagnostic accuracy 19 
for the two techniques (Chang 2013, Shen 2014, Vellayappan 2014, Xu 2012b). Pooled 20 
estimates of sensitivity and specificity were 0.82 to 0.87 and 0.96 to 0.98, respectively. 21 

Study characteristics and quality 22 

Systematic review methodological quality 23 

All of the systematic reviews reported the databases searched to identify relevant studies, 24 
and the search terms on which their searches were based.  25 

With the exception of one systematic review, all of the included studies addressed a clear 26 
and focussed, and relevant review question, collected studies relevant to this evidence 27 
review, used appropriate methods to generate pooled estimates of sensitivity and specificity. 28 
The remaining study (McLeod 2009) included relevant studies, but the overall purpose of the 29 
review is not clearly reported, nor are inclusion/exclusion criteria or the methods used to 30 
estimated sensitivity and specificity. 31 

All of the systematic reviews provided at least some assessment of the methodological 32 
quality of each eligible study. Nine out of ten systematic reviews used the QUADAS system 33 
and reported either the assessment for each trial or a summary of overall study quality. In the 34 
remaining systematic review (McLeod 2009), studies are described by the review authors as 35 
all being graded as level II or level III evidence, but it is unclear what evidence assessment 36 
system these levels are based upon. 37 

Quality of individual studies 38 

Nine systematic reviews reported individual study quality using QUADAS. Common risks of 39 
bias highlighted included studies not reporting whether a consistent reference standard was 40 
used for all patients, and whether the reference standard results were interpreted without 41 
knowledge of the index test, and vice versa. Based on the review authors’ assessment of 42 
study quality, no major applicability issues were identified. 43 

Cost-effectiveness evidence 44 

See cost-effectiveness evidence section on pages 42-48. 45 
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 1 

Recommendations Offer FDG PET-CT to people with T4 cancer of the 
hypopharynx or nasopharynx. 

 

Offer FDG PET-CT to people with N3 cancer of the 
upper aerodigestive tract. 

Relative value placed on the 
outcomes considered 

Sensitivity and specificity were considered the most important 
outcomes in the PICO. 

Predictive values were not specified in the PICO, but these were 
also used to assess the usefulness of imaging investigations. This 
is because the usefulness of a test assessing systemic disease 
depends on the prevalence of systemic disease as well as on test 
performance. 

Process related morbidity and health-related quality of life were 
other outcomes included in the PICO, but no evidence was 
identified for these outcomes. 

Quality of the evidence The included evidence was assessed using QUADAS2. The 
reviewer did not identify and major issues with bias or 
applicability. 

There was limited evidence directly comparing the diagnostic 
accuracy of different tests, most studies only reporting the 
diagnostic accuracy of a single test. The most useful evidence, 
and that which most influenced the GC’s recommendations, came 
from studies that included direct comparative evidence.  

One meta-analysis directly compared FDG PET-CT to 
conventional imaging. For nasopharyngeal cancers, conventional 
imaging included chest radiography, abdominal ultrasonography 
and bone scan. For other sites conventional imaging methods 
were defined as chest with/without abdominal CT. This was 
assumed to be representative of conventional imaging in the UK 
population. 

The GC noted that the evidence showed higher sensitivity for 
FDG PET-CT and equivalent specificity compared with 
conventional imaging,  

Trade-off between clinical 
benefits and harms  

 

The GC consider the potential benefits of the recommendations to 
be: 

 better rates of detection of systemic disease 

 less over treatment (of incurable patients). 

The GC consider the potential harms of the recommendations to 
be: 

 increased radiation exposure for patients as a result of more 
FDG PET-CT use 

 more testing burden for patients. 

The benefits of the recommendations were considered by the GC 
to outweigh the harms. 

Trade-off between net health 
benefits and resource use  

 

An economic model was developed based on a DAHNO dataset 
that presented prevalence data by site and stage. 

The GC used the economic model to determine populations in 
whom systemic staging with conventional imaging or FDG PET-
CT may be cost-effective. 

FDG PET-CT was found to be more cost-effective than 
conventional imaging in high risk groups (i.e. groups with high 
prevalence of distant metastases). This was most evident in 
patients with N3 disease at any subsite, T4 nasopharynx or T4 
hypopharynx cancer, where FDG PET-CT was found to be 
dominant. Therefore the GC recommended the use of FDG PET-
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CT for systemic staging in these patient groups only. 

However, the GC were unsure about the proportion of patients 
whose management changes as a result of distant disease 
detection and the economic model showed that the results were 
sensitive to changes in this aspect. Therefore, there was some 
uncertainty over the economic results, which was reflected in the 
sensitivity analyses. Overall though, the GC felt that the subgroup 
results coupled with benefits that could not be captured in the 
model (such as better patient prognosis and planning) were 
sufficient to make strong recommendations. 

Other considerations The major changes in practice from the recommendations will be 
FDG PET-CT imaging for all patients with N3 disease at any 
subsite, T4 nasopharynx or T4 hypopharynx cancer. There may 
also be a reduction in the use of other tests, such as chest CT. 

The available evidence focussed on distant metastases and not 
synchronous second primary cancer. However, the GC 
acknowledged that it is not always possible to distinguish between 
these. 
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3 Treatment of early stage disease 1 

3.1 Squamous cell carcinoma of the larynx 2 

T1 and T2 tumours of the larynx are treated either with radiotherapy or larynx-preserving 3 
surgery. There is a lack of evidence regarding the superiority of either of these techniques 4 
over the other in terms of recurrence, survival, laryngeal function or cost-effectiveness. This 5 
has resulted in variation in practice and the need for clarification. 6 

 7 

Clinical question: What is the most effective treatment for newly diagnosed T1 or T2 
carcinoma of the larynx? 

Clinical evidence (see Appendix H) 8 

Transoral laser surgery (TLS) versus radiotherapy (RT) 9 

Evidence came from a systematic review of observational studies (Abdurehim et al., 2012) 10 
and four observational studies published since the review (Dinapoli et al., 2010; Osborn et 11 
al., 2011; Remmelts et al., 2013; van Gogh, Verdonck-de Leeuw, Wedler-Peeters, 12 
Langendijk, Mahieu, 2012, & Comert, 2014) which were used to update the meta-analyses.  13 

Overall survival 14 

Low quality evidence from meta-analysis of 10 observational studies including 1371 patients 15 
with stage T1a disease suggests uncertainty about whether transoral laser surgery or 16 
radiotherapy is most effective in terms of overall survival (OR = 1.20; 95% CI 0.90 to 1.60; 17 
OR > 1 favours TLS).  18 

Very low quality evidence about overall survival in patients with supraglottic tumours comes 19 
from a retrospective SEER database study (Arshad et al., 2014). 5 year overall survival was 20 
better with larynx preserving surgery (not further defined) than with radiotherapy for both T1 21 
and T2 tumours. For T1 supraglottic tumours 5 year overall survival was 53% with 22 
radiotherapy versus 65% with larynx preserving surgery plus neck dissection (versus RT: HR 23 
= 0.89; 95% C.I. 0.69 to 1.15; P = 0.36) versus 76% for surgery without neck dissection 24 
(versus RT: HR = 0.48; 95% C.I. 0.33 to 0.71; P<0.001). For T2 supraglottic tumours, 5 year 25 
overall survival was 45% with radiotherapy versus 49% with larynx preserving surgery plus 26 
neck dissection (HR = 0.93; 95% C.I. 0.65 to 1.3; versus RT; P = 0.67) versus 77% for 27 
surgery without neck dissection (HR = 0.36; 95% C.I. 0.23 to 0.55; versus RT; P<0.001). 28 

Local control 29 

Very low quality evidence from meta-analysis of 14 observational studies in 1855 patients 30 
with stage T1a disease suggests uncertainty about whether transoral laser surgery (TLS) or 31 
radiotherapy is most effective in terms of local control (OR = 0.92; 95% CI 0.62 to 1.36; OR > 32 
1 favours TLS).  33 

Subgroup analysis suggests better local control with RT than with TLS in studies that used 34 
higher dose (at least 65 Gy) radiotherapy (OR = 0.64; 95% CI 0.44 to 0.95; OR > 1 favours 35 
TLS). In studies that used lower dose radiotherapy (≤ 60 Gy), however, local control was 36 
better with TLS than RT (OR = 1.87; 95% CI 1.06 to 3.28; OR > 1 favours TLS) 37 

Laryngeal preservation 38 

Very low quality evidence from meta-analysis of 11 observational studies in 1442 patients 39 
with stage T1a disease suggests that laryngeal preservation is more likely following transoral 40 
laser surgery than following radiotherapy (OR = 3.49; 95% CI 1.54 to 7.89; OR > 1 favours 41 
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TLS). Subgroup analysis indicates that this beneficial effect of TLS is limited to studies 1 
published since 2000 (OR = 7.93; 95% CI 3.76 to 16.71; OR > 1 favours TLS) 2 

Voice function 3 

Very low quality evidence from systematic reviews of observational studies in patients with 4 
stage T1a disease or stage T1-T2 disease (Spielmann, Majumdar, Morton, 2010; van et al., 5 
2012, & Greulich, Parker, Lee, Merati, & Misono, 2015) suggests uncertainty about whether 6 
transoral laser surgery or radiotherapy is most effective in terms of post treatment voice 7 
function measured using maximum phonation time, air flow rate, fundamental frequency, 8 
jitter, shimmer or Voice Handicap Index.  9 

Quality of life 10 

Low quality evidence from a systematic review of nine observational studies in patients with 11 
T1-T2 disease (Spielmann et al., 2010) suggests relatively good quality of life following both 12 
TLS and RT with no statistically significant differences between the two treatments. 13 

Swallow function 14 

Very low quality evidence from a single observational study (included in Spielmann et al. 15 
2010) suggests patients perceived swallow function to be better following TLS than following 16 
RT. 17 

Treatment related mortality and morbidity 18 

Treatment related mortality and morbidity were not reported in the included studies. 19 

Transoral laser surgery (TLS) versus open partial laryngectomy  20 

Overall survival 21 

Very low quality evidence from two observational studies (Mantsopoulos et al., 2012; 22 
Puxeddu et al., 2000) including 354 patients suggests uncertainty about whether transoral 23 
laser surgery or open partial laryngectomy is most effective in terms of overall survival (OR = 24 
7.29; 95% CI 0.39 to 10.99; OR >1 favours TLS).  25 

Disease specific survival 26 

Very low quality evidence from three observational studies (Puxeddu et al., 2000; Karatzanis 27 
et al., 2010; Maurizi, Almadori, Plaudetti, De, & Galli, 2005) including 288 patients suggests 28 
that in patients with T1 laryngeal carcinoma disease specific survival is better with transoral 29 
laser surgery than with open partial laryngectomy (OR = 3.99; 95% CI 1.63 to 9.74; OR >1 30 
favours TLS). In patients with T2 laryngeal carcinoma (Mantsopoulos et al., 2012; Karatzanis 31 
et al., 2010) there is uncertainty about which of the treatments is the most effective (OR = 32 
1.89; 95% CI 0.72 to 4.91; OR >1 favours TLS) in terms of disease specific survival. 33 

Local control 34 

Very low quality evidence from observational studies (Puxeddu et al., 2000; Karatzanis et al., 35 
2010; Maurizi et al., 2005; Mantsopoulos et al., 2012) suggests that in patients with T1 glottic 36 
carcinoma local control is better with transoral laser surgery than with open partial 37 
laryngectomy (OR = 2.31; 95% CI 1.17 to 4.56; OR >1 favours TLS). In patients with T2 38 
glottic carcinoma there is uncertainty about which of the treatments is the most effective (OR 39 
= 0.73; 95% CI 0.34 to 1.55; OR >1 favours TLS) in terms of local control. 40 

Laryngeal preservation 41 

Very low quality evidence from four observational studies (Puxeddu et al., 2000; Karatzanis 42 
et al., 2010; Maurizi et al., 2005; Mantsopoulos et al., 2012) suggests that laryngeal 43 
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preservation is more likely with transoral laser surgery than with open partial laryngectomy 1 
(OR = 3.71; 95% CI 1.87 to 7.35; OR >1 favours TLS). 2 

Voice function 3 

A single observational study (Puxeddu et al., 2000) reported better significantly better vocal 4 
function (P<0.05; measured using perceptual analysis with the Buffalo Voice Profile system), 5 
but did not provide further details. 6 

Length of stay 7 

Two observational studies (Puxeddu et al., 2000, & Milovanovic et al., 2014) provided very 8 
low quality evidence about the mean length of hospital stay: 2.1 to 3.3 days with transoral 9 
laser surgery versus 7.5 to 8.4 days with open partial laryngectomy.  10 

Treatment related mortality, decannulation and permanent gastrostomy rates 11 

Low quality evidence about decannulation rates and permanent gastrostomy rates following 12 
open conservation partial laryngectomy comes from a meta-analysis of non comparative 13 
observational studies (Thomas et al., 2012). This review included a majority of patients with 14 
stage T1-T2 disease: 79% T1-T2 and 21% T3-T4 of cases where stage was reported. Open 15 
conservation partial laryngectomy was associated with a treatment related mortality rate of 16 
0.7%, a decannulation rate of 96% (95% C.I. 95% to 98%) and a permanent gastrostromy 17 
rate of 2% (95% C.I. 0.9% to 3.9%). 18 

Serious complications 19 

Very low quality evidence from 2 observational studies (Karatzanis et al., 2010; 20 
Mantsopoulos et al., 2012) including 344 patients suggests that serious complications are 21 
less likely with transoral laser surgery than with open partial laryngectomy (OR = 0.36; 95% 22 
CI 0.14 to 0.90; OR <1 favours TLS). 23 

  24 
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Table 14: GRADE Profile transoral laser surgery (TLS) versus radiotherapy (RT) for early stage laryngeal cancer. 1 

Quality assessment No of patients Effect 

Quality 

No of 
studies 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

TLS RT Relativ
e 
(95% 
CI) 

Absolute 

Overall survival (follow-up 5-139 months) 

10 observational 
studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness

1
 

no serious 
imprecision 

none 556/6
66  
(83.5
%) 

566/7
05  
(80.3
%) 

OR 
1.20 
(0.90 to 
1.60) 

27 more per 1000 
(from 17 fewer to 
64 more) 

LOW 

Disease specific survival (follow-up 5 - 139 months) 

11 observationa
l studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 752/7
66  
(98.2
%) 

671/6
92  
(97%) 

OR 
1.55 
(0.75 to 
3.20) 

11 more per 1000 
(from 10 fewer to 
21 more) 

LOW 

Local control (RT was 6-MV photons and > 65 Gy) (follow-up 5-139 months) 

8 observationa
l studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency

2
 

no serious 
indirectness

1
 

no serious 
imprecision 

none 502/5
81  
(86.4
%) 

481/5
35  
(89.9
%) 

OR 
0.64 
(0.44 to 
0.95) 

48 fewer per 1000 
(from 5 fewer to 
102 fewer) 

LOW 

Local control (RT was Co60 6-MV photons and < 60 Gy) (follow-up 5-139 months) 

6 observationa
l studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 374/3
97  
(94.2
%) 

302/3
42  
(88.3
%) 

OR 
1.87 
(1.06 to 
3.28) 

51 fewer per 1000 
(from 6 more to 78 
more) 

LOW  

Progression free survival - not reported 

0 - - - - - none - - - -   

Treatment related mortality - not reported 

0 - - - - - none - - - -   
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Morbidity - decannulation - not reported 

0 - - - - - none - - - -   

Laryngeal preservation (pre 2000) (follow-up 5-139 months) 

3 observationa
l studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 166/1
84  
(90.2
%) 

148/1
65  
(89.7
%) 

OR 
0.88 
(0.38 to 
2.01) 

12 fewer per 1000 
(from 129 fewer to 
49 more) 

LOW  

Laryngeal preservation (post 2000) (follow-up 5-139 months) 

8 observationa
l studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 562/5
68  
(98.9
%) 

464/5
25  
(88.4
%) 

OR 
7.93 
(3.76 to 
16.71) 

100 more per 1000 
(from 82 more to 
108 more) 

LOW  

Length of stay - not reported 

0 - - - - - none - - - -   

Health related quality of life (Better indicated by lower values) 

9 observationa
l studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 0 - - Studies reported 
relatively good 
quality of life 
following both TLS 
and RT with no 
statistically 
significant 
differences 
between the two 
treatments 

LOW  

Swallow function 

1 observationa
l studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

Serious
3
 no serious 

imprecision 
none - 0% not 

pooled 
1 study reported 
patients perceived 
swallow function to 
be better following 
TLS than following 
RT. 

VER
Y 
LOW 

 

Voice function (measured with: maximum phonation time; Better indicated by higher values) 

4 observationa no Serious
2
 no serious Serious

4
 none 55 57 - MD 1.41 lower VER  
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l studies seriou
s risk 
of bias 

indirectness (3.51 lower to 0.69 
higher) 

Y 
LOW 

Voice function (measured with: air flow rate; Better indicated by higher values) 

3 observationa
l studies 

no 
seriou
s risk 
of bias 

Serious
2
 no serious 

indirectness 
Serious

4
 none 36 39 - MD 21.46 higher 

(78.79 lower to 
121.72 higher) 

VER
Y 
LOW 

 

Voice function (measured with: Fundamental frequency; Better indicated by higher values) 

7 observationa
l studies 

no 
seriou
s risk 
of bias 

Serious
2
 no serious 

indirectness 
Serious

4
 none 119 113 - MD 13.89 higher 

(9.64 lower to 
18.13 higher) 

VER
Y 
LOW 

 

Voice function (measured with: jitter; Better indicated by higher values) 

7 observationa
l studies 

no 
seriou
s risk 
of bias 

Serious
2
 no serious 

indirectness 
Serious

4
 none 168 136 - MD 0.13 higher 

(0.28 lower to 0.53 
higher) 

VER
Y 
LOW 

 

Voice function (measured with: shimmer; Better indicated by lower values) 

7 observationa
l studies 

no 
seriou
s risk 
of bias 

Serious
2
 no serious 

indirectness 
Serious

4
 none 168 143 - MD 0.08 higher 

(0.65 lower to 0.81 
higher) 

VER
Y 
LOW 

 

Voice function (measured with: Voice Handicap Index; Better indicated by higher values) 

6 observationa
l studies 

no 
seriou
s risk 
of bias 

Serious
2
 no serious 

indirectness 
Serious

4
 none 194 176 - MD 5.02 higher 

(2.14 lower to 
12.17 higher) 

VER
Y 
LOW 

 

1 
T1a tumours only. 1 

2 
Considerable heterogeneity 2 

3
 Measured patient’s perception of swallow function. 3 

4 
Low numbers of patients. 4 
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Table 15: GRADE Profile open partial laryngectomy for early stage laryngeal cancer. 1 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

TLS Open partial 
laryngectom
y 

Relativ
e 
(95% 
CI) 

Absolute 

Overall survival (follow-up 5 to 11 years) 

2 observation
al studies 

Seriou
s

1
 

Serious
2
 no serious 

indirectness 
no serious 
imprecision 

none 123/1
74  
(70.7
%) 

136/180  
(75.6%) 

OR 
7.29 
(0.39 to 
10.99) 

202 more 
per 1000 
(from 209 
fewer to 216 
more) 

VERY 
LOW 

 

Disease specific survival (T1 tumours) (follow-up mean 5 years) 

3 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 174/1
82  
(95.6
%) 

90/106  
(84.9%) 

OR 
3.99 
(1.63 to 
9.74) 

108 more 
per 1000 
(from 53 
more to 133 
more) 

VERY 
LOW 

 

Disease specific survival (T2 tumours) (follow-up 5 to 11 years) 

2 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 156/1
73  
(90.2
%) 

128/138  
(92.8%) 

OR 
1.89 
(0.72 to 
4.91) 

33 more per 
1000 (from 
25 fewer to 
57 more) 

VERY 
LOW 

 

Local control (T1 tumours) (follow-up mean 5 years) 

3 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 150/1
67  
(89.8
%) 

98/122  
(80.3%) 

OR 
2.31 
(1.17 to 
4.56) 

101 more 
per 1000 
(from 24 
more to 146 
more) 

VERY 
LOW 

 

Local control (T2 tumours) (follow-up 5 - 11 years) 

3 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 166/1
87  
(88.8
%) 

141/153  
(92.2%) 

OR 
0.73 
(0.34 to 
1.55) 

26 fewer per 
1000 (from 
122 fewer to 
26 more) 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

TLS Open partial 
laryngectom
y 

Relativ
e 
(95% 
CI) 

Absolute 

Laryngeal preservation (follow-up 5 - 11 years) 

4 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 341/3
55  
(96.1
%) 

242/275  
(88%) 

OR 
3.71 
(1.87 to 
7.35) 

85 more per 
1000 (from 
52 more to 
102 more) 

VERY 
LOW 

 

Length of stay (Better indicated by lower values) 

2 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 57 85 - MD 4.2 to 
6.3 days 
longer with 
open 
surgery 

VERY 
LOW 

 

Voice quality (assessed using perceptual analysis – Buffalo II Voice Profile System) 

1 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 31 52 - Single study 
reported 
better vocal 
function with 
TLS than 
open 
surgery (P 
<0.05; other 
figures not 
reported) 

VERY 
LOW 

 

Decannulation 

42 observation
al studies 

Seriou
s

1
 

Serious
2
 no serious 

indirectness 
no serious 
imprecision 

none - 3955 - 96.3% [94.9 
– 97.6%] 

VERY 
LOW 

 

Treatment related mortality 

23 observation
al studies 

Seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none - 1453 - 0.7 [0.7 – 
0.7%] 

VERY 
LOW 

 

Permanent gastrostomy  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

TLS Open partial 
laryngectom
y 

Relativ
e 
(95% 
CI) 

Absolute 

20 observation
al studies 

Seriou
s

1
 

serious no serious 
indirectness 

no serious 
imprecision 

none - 2000 - 2.0% [0.9 – 
3.9%] 

VERY 
LOW 

 

Health related quality of life (swallow function) - not reported 

0 - - - - - none - - - -   
1 Unclear whether treatment groups are from the same historical period. 1 
2 Considerable heterogeneity. 2 

 3 
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Cost-effectiveness evidence 1 

Background 2 

Early carcinomas of the larynx (T1 and T2 tumours) are typically treated with either radical 3 
radiotherapy or transoral laser microsurgery (TLM). There is lack of evidence demonstrating 4 
the superiority of either of these techniques over the other in terms of oncologic outcomes, 5 
laryngeal function or cost-effectiveness.  6 

The aim of this analysis was to estimate the cost-effectiveness of initial treatments for newly 7 
diagnosed T1 or T2 carcinoma of the larynx. 8 

Existing Economic Evidence 9 

A systematic literature review identified one paper that was deemed to be partially applicable 10 
to the current decision problem. The cost-effectiveness of treatments for early stage glottic 11 
carcinoma was assessed in a study by Higgins 2011, in which transoral laser excision was 12 
found to dominate radiotherapy with higher QALYs and lower costs. However, as this study 13 
considered the Canadian health care system it was not deemed sufficient to address the 14 
decision problem in the UK context. 15 

De Novo Economic Model 16 

Since the current economic literature didn’t adequately address the decision problem, a de 17 
novo economic evaluation was undertaken to assess cost-effectiveness. A Markov decision 18 
model was developed using Microsoft Excel. 19 

Clinical data 20 

Recurrence rates 21 

The recurrence rates for T1a laryngeal cancer patients undergoing radiotherapy or TLM were 22 
estimated using data on progression free survival from the clinical evidence review 23 
conducted for this guideline. A meta-analysis of 14 observational studies in patients with 24 
stage T1a disease treated with TLM and radiotherapy reported an odds ratio (OR) of 0.92 for 25 
local control rates suggesting a slight benefit in patients treated with radiotherapy.   26 

For the purposes of the economic model, annual recurrence rates for patients treated with 27 
radiotherapy were estimated using the local control rates observed in patients treated with 28 
radiotherapy in the studies (89.3% over a follow-up period of 5-139 months). A relative risk of 29 
0.88 was then estimated based on the odds ratio and this was used to estimate local control 30 
rates in patients treated with TLM (88.5%). These values were then converted to annual 31 
recurrence rates of 2.05% and 2.21% for patients treated with radiotherapy and TLM, 32 
respectively (assuming a constant rate of recurrence over the follow-up period).  33 

While differences in recurrence rates have been modelled in the base case, it should be 34 
noted that the slight difference in local control rates reported in the clinical evidence 35 
(OR=0.92) was not found to be statistically significant (OR 95% CI 0.62 to 1.36). Therefore, 36 
there is uncertainty about the modelled difference in local control rates and this uncertainty 37 
was explored in sensitivity analysis (both probabilistic and one-way). In particular, the impact 38 
of assuming equivalent recurrence rates with radiotherapy and TLM was explored in one-way 39 
sensitivity analysis.  40 

In the absence of high quality comparative evidence for the T1b-T2 laryngeal group, 41 
observational evidence was used. A systematic review by O’Hara et al. 2013 found that 3-42 
year local control rates were lower in patients treated with TLM (76.8%) rather than 43 
radiotherapy (86.2%). These were converted to annual recurrence estimates of 6.56% and 44 
2.99% for the TLM and radiotherapy arms respectively (assuming a constant rate of 45 
recurrence over the time period). 46 
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It was assumed that there were no recurrences after five years of being recurrence free. This 1 
is intended to reflect clinical practice where recurrences after five years are very rare. 2 

Mortality 3 

A meta-analysis of 11 observational studies in patients with stage T1a disease treated with 4 
TLM and radiotherapy reported an odds ratio (OR) of 1.55 for disease specific survival, 5 
suggesting a slight benefit in patients treated with TLM. However, as above, this difference in 6 
survival was not found to be statistically significant (OR 95% CI 0.75 to 3.20). Furthermore, in 7 
the opinion of the guideline committee, there was no reason to expect them to differ. It 8 
should also be noted that the mortality rates are somewhat contradictory when compared 9 
with the recurrence rates (i.e. TLM is favoured when considering survival but radiotherapy is 10 
favoured when considering recurrence). Therefore, for the purposes of the economic model, 11 
it was assumed that there was no difference in disease specific mortality in the base case. A 12 
combined mortality rate was estimated using the disease specific survival observed in T1a 13 
patients treated with radiotherapy or TLM in the studies (98.0% over a follow-up period of 5-14 
139 months). This value was then converted to an annual mortality rate of 0.4% (assuming a 15 
constant rate of mortality over the follow-up period). Note that, due to a lack of more 16 
appropriate data, these values were also applied to T1b-T2 laryngeal cancer patients.  17 

The impact of assuming a difference in mortality rates was explored in one-way sensitivity 18 
analysis and the full uncertainty around the estimate was explore in probabilistic sensitivity 19 
analysis.  20 

Death from other causes was captured using 2011-2013 life tables for England and Wales 21 
from the office of national statistics (ONS). 22 

Treatment proportions following a recurrence 23 

There are numerous treatment options available for patients that experience a recurrence. 24 
The treatment proportions for recurrent patients that were initially T1a and treated with 25 
radiotherapy were estimated from a survey of current UK practice by Paleri et al. 2012 26 
(personal communication). All other treatment proportions for recurrent patients were 27 
estimated by the guideline committee based on their experience in clinical practice.  28 

Costs 29 

Modelled patients accrue costs associated with any treatment, monitoring or management 30 
strategy that they are undergoing. The costs considered in the model reflect the perspective 31 
of the analysis, thus only costs that are relevant to the UK NHS & PSS were included. These 32 
costs include drug costs, treatment costs and any other resource use that may be required 33 
(e.g. GP visit). Where possible, all costs were estimated in 2013-14 prices. 34 

The majority of costs were sourced from NHS reference costs 2013/14 by applying tariffs 35 
associated with the appropriate HRG code. Drug costs were calculated using dose and unit 36 
cost information from the British National Formulary (BNF), resource use and cost 37 
information from the Personal Social Services Research Unit (PSSRU) and the advice of the 38 
guideline committee. 39 

Initial treatment costs 40 

The total cost of initial radiotherapy was estimated to be £3,430, based upon preparation 41 
(£906.16) and delivery costs (£126.17 per fraction) from NHS reference costs and assuming 42 
that 20 fractions of complex conformal radiotherapy would be delivered. The cost of TLM was 43 
estimated to be £2,035, based upon the cost of ‘intermediate mouth or throat procedures 44 
with and without co-morbidities and complications (weighted average using procedure 45 
numbers from NHS reference costs). 46 

Salvage treatment costs 47 
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Patients that experience a recurrence were assumed to receive salvage treatment with 1 
treatment options and proportions estimated by the guideline committee (see appendix for 2 
full details). For those patients receiving a TLM or conventional radiotherapy as salvage 3 
treatment, the same costs outlined above (for initial treatment) were applied. However, 4 
patients with late stage recurrences (T3 or T4) undergoing radiotherapy were assumed to 5 
receive more intensive treatment with intensity modulated radiotherapy (IMRT). In the base 6 
case, it was assumed that 30% of patients receiving radiotherapy for a recurrence would 7 
receive IMRT. The cost of IMRT was estimated to be £5,411, based upon preparation 8 
(£1626) and delivery costs (£126.17 per fraction) from NHS reference costs, assuming that 9 
30 fractions of complex conformal radiotherapy would be delivered.  10 

In addition, it was assumed that 50% of patients receiving IMRT would also receive 11 
concomitant chemotherapy. It was assumed that cisplatin would be given in two doses of 12 
100mg/m2 at an estimated cost of £658. 13 

The costs of salvage treatment with a partial laryngectomy or total laryngectomy for patients 14 
that experience a recurrence were based on the cost of ‘Very Complex, Mouth or Throat 15 
Procedures’ from NHS Reference costs. It was assumed that adjuvant IMRT would be 16 
performed for 60% of patients undergoing total laryngectomy if they have not previously been 17 
irradiated. It was further assumed that 50% of those patients that receive IMRT would 18 
receive concomitant chemotherapy with two doses of cisplatin. The IMRT and chemotherapy 19 
costs shown above (for patients with a late stage recurrence receiving IMRT) were also 20 
applied in this context.  21 

Follow-up costs 22 

The cost per follow-up consultation was estimated to be £86.92 based upon the average cost 23 
of a ‘Non-Admitted Face to Face Attendance’ (WF01A) from NHS reference costs in ENT 24 
and Maxillo-facial surgery. In addition, it was assumed that a nasendoscopy would be 25 
performed at each visit which was estimated to cost £115.09 based on the cost of ‘Minor 26 
Nose Procedures, 19 years and over without CC’ (CA24A) from NHS reference costs in ENT 27 
and Maxillo-facial surgery. The number of follow-up visits typically required after each 28 
treatment was estimated by the guideline committee. 29 

Speech and language therapy (SLT) and dietetics costs 30 

The costs of a dietetics session and speech and language therapy session were estimated to 31 
be £80.81 and £120.22, respectively. These costs were estimated based upon the weighted 32 
average cost of a ‘Non-Admitted Face to Face Attendance - First’ (WF01B) and ‘Non-33 
Admitted Face to Face Attendance – Follow up’ (WF01A) from NHS reference costs in 34 
Dietetics and Speech and language therapy, respectively. The number of sessions required 35 
after each treatment modality were estimated by the guideline committee. 36 

Valve change costs (after laryngectomy) 37 

Local audits report that the costs associated with the regular valve changes required in 38 
patients after a total laryngectomy range from £530-£670 per patient per annum (personal 39 
communication with guideline committee member). For the purpose of the base case 40 
economic analysis the midpoint of £600 was used (variations were explored in sensitivity 41 
analysis).  42 

Systemic chemotherapy and palliative care 43 

A metastatic cancer state was not explicitly modelled as such. However, it was assumed that 44 
patients that die from upper aerodigestive tract cancer were likely to have developed 45 
metastatic disease. Thus, the costs associated with treating metastatic disease as well as 46 
the cost of palliative care were applied to these patients. 47 
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It was assumed that 50% of patients would have received systemic chemotherapy with a 1 
regimen of cisplatin 80mg/m2 (day 1) and fluorouracil 800mg/m2 (day 1, 2, 3 and 4) 2 
assumed to be given for an average of four cycles (patients may receive up to six but many 3 
will not receive the maximum). This regimen was selected as it was thought to be the most 4 
commonly used. The chemotherapy costs were estimated in the same fashion as above (for 5 
concomitant chemotherapy) by combining drug costs from eMit (accessed 2015) with 6 
administration costs from NHS reference costs. It was estimated that systemic chemotherapy 7 
would cost £889 per cycle (£3,555 for 4 cycles). 8 

The cost of palliative care was estimated using estimates from a costing report by the 9 
Nuffield Trust (Georghiou et al. 2014, ‘Exploring the cost of care at the end of life’). A cost of 10 
£7,287 was applied based on the average resource use of patients with cancer in the last 11 
three months of life.  12 

Health related quality of life (QoL) values 13 

The model estimates effectiveness in terms of quality adjusted life years (QALYs). QALYs 14 
were estimated by combining the life year estimates with utility values (or QoL weights) 15 
associated with being in a particular health state. The majority of the QoL values utilised in 16 
the analysis were sourced from an existing cost-utility analysis by Higgins et al. 2011. The 17 
QoL data were differentiated depending on whether the patient is alive with the voice box 18 
entirely intact, partially intact (i.e. after a partial laryngectomy) or without voice box (i.e. after 19 
a total laryngectomy).  20 

In addition, a QoL value from the NICE HTA on cetuximab was used as an estimate for 21 
patients in a metastatic disease state. 22 

Table 16: Quality of life values applied in the economic model 23 

Health state Utility Source 

Alive with voice box entirely intact 0.8718 Higgins et al. 2011 

Alive with part of voice box intact 0.7060 Higgins et al. 2011 

Alive without voice box 0.3650 Higgins et al. 2011 

End of life (metastatic disease) 0.6500 NICE HTA on cetuximab 

Base Case Results 24 

The model was run over a ten year time horizon with total costs and QALYs estimated for 25 
each treatment strategy with future costs and benefits discounted at a rate of 3.5% per year 26 
as recommended by NICE.  27 

The deterministic base case results of the analysis are presented in the table below. It can 28 
be seen that, in both T1a and T1b-T2 laryngeal cancer, using radiotherapy as the initial 29 
treatment strategy was more expensive (£2,654 and £623 in T1a and T1b-T2 laryngeal 30 
cancer, respectively) and less effective (reduction of 0. 141 and 0.04 in T1a and T1b-T2 31 
laryngeal cancer, respectively) than transoral laser microsurgery (TLM). Therefore, in cost-32 
effectiveness terms, TLM can be considered the dominant strategy i.e. more effective and 33 
less costly. 34 

T1a laryngeal cancer 35 

Table 17: Base case cost-effectiveness results for T1a laryngeal cancer 36 

Initial treatment 

Cost QALYs ICER (cost 
per QALY) Total Incremental Total Incremental 

Transoral laser microsurgery 
(TLM) 

£8,202 - 6.48 - - 

Radiotherapy £10,857 £2,654 6.34 -0.14 Dominated 
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T1b-T2 laryngeal cancer 1 

Table 18: Base case cost-effectiveness results for T1b-T2 laryngeal cancer 2 

Initial treatment 

Cost QALYs ICER (cost 
per QALY) Total Incremental Total Incremental 

Transoral laser microsurgery (TLM) £11,025 - 6.28 - - 

Radiotherapy £11,648 £623 6.23 -0.04 Dominated 

Deterministic sensitivity analysis 3 

A series of deterministic sensitivity analyses were conducted, whereby an input parameter is 4 
changed, the model is re-run and the new cost-effectiveness result is recorded. This analysis 5 
is a useful way of estimating uncertainty and determining the key drivers of the model result. 6 
The results of the one-way sensitivity analysis are shown in the tables below. 7 

Table 19: One-way sensitivity analysis results for T1a and T1b-2 laryngeal cancer 8 

Change made 

ICER (cost per QALY gained with RT) 

T1a T1b-T2 

No Damage following RT RT Dominated RT Dominated 

No difference in local control RT Dominated RT Dominated 

Lower local control odds ratio (RR = 0.62) RT Dominated - 

Lower DSS odds ratio (RR = 0.75) RT Dominated RT Dominated 

Lower recurrence and mortality odds ratio  RT Dominated - 

No difference in recurrence rates RT Dominated RT Dominated 

No difference in QoL values RT Dominated RT Dominated 

No discounting RT Dominated RT Dominated 

Day case costs for TLM RT Dominated RT Dominated 

TLM cost increased by 50% RT Dominated £8,995 

TLM cost = radiotherapy cost RT Dominated £17,492 

Same treatments in TLM and RT after first recurrence RT Dominated RT Dominant 

Post treatment QoL with RT 0.01 higher than with TLM RT Dominated £26,232 

Post treatment QoL with RT 0.05 higher than with TLM £12,134 £2,093 

Recurrence rates maintained over 10 years RT Dominated RT Dominanted 

It can be seen that, in the T1a laryngeal cancer group, the conclusion of the analysis is 9 
unchanged in most modelled scenarios i.e. TLM is found to be the dominant strategy in most 10 
analyses. The exception to this was when it was assumed that QoL was higher in patients 11 
treated with radiotherapy. When assuming radiotherapy was associated with QoL gains of 12 
0.05, radiotherapy became the most cost-effective strategy with an ICER of £12,280.  13 

In the T1b-T2 laryngeal cancer group, the analysis was found to be more sensitive with the 14 
conclusion changing in numerous scenarios. In particular, radiotherapy became the most 15 
cost-effective intervention when TLM costs were increasedand in scenarios where a QoL 16 
gain was assumed for radiotherapy.  17 

The influence of assuming a QoL benefit for patients treated with radiotherapy was further 18 
explored in a threshold analysis. The analysis showed that, at a threshold of £20,000 per 19 
QALY, radiotherapy would become cost-effective in comparison to TLM when the post 20 
treatment QoL with radiotherapy was 0.038 and 0.011 higher than that with TLM in the T1a 21 
and T1b-T2 laryngeal cancer groups, respectively. 22 

Probabilistic sensitivity analysis (PSA) 23 
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Probabilistic sensitivity analysis was conducted to assess the combined parameter 1 
uncertainty in the model. In this analysis, the mean values that are utilised in the base case 2 
are replaced with values drawn from distributions around the mean values. The results of 3 
10,000 runs of the PSA are shown using cost-effectiveness acceptability curves (CEACs) in 4 
Figure 2 and Figure 3, which show the probability of each strategy being cost-effective at 5 
various cost-effectiveness thresholds. 6 

Figure 2: Cost-effectiveness acceptability curve (CEAC) for TLM and radiotherapy in 7 
T1a laryngeal cancer patients 8 

 9 

 10 

 11 

Figure 3: Cost-effectiveness acceptability curve (CEAC) for TLM and radiotherapy in 12 
T1b-T2 laryngeal cancer patients 13 

 14 

 15 

 16 

 17 

It can be seen that, in the CEAC for the T1a laryngeal cancer group, TLM has a 71% 18 
probability of being cost-effective at a threshold of £20,000 per QALY. Whereas in the CEAC 19 
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for the T1b-T2 laryngeal cancer group, TLM has a 58% probability of being cost-effective at a 1 
threshold of £20,000 per QALY. 2 

Conclusion 3 

The results of the base case analysis suggest that using transoral laser microsurgery as the 4 
initial treatment for early stage laryngeal cancer is a cost-effective strategy in T1a and T1b-5 
T2 laryngeal cancer. In T1a laryngeal cancer, this conclusion was further bolstered in 6 
sensitivity analysis where the result was found to be insensitive to the majority of changes 7 
made in deterministic analysis. Furthermore, in probabilistic sensitivity analysis it showed 8 
that TLM had a high probability of being cost-effective.  9 

However, in the case of T1b-T2 laryngeal cancer, the result was found to be very sensitive to 10 
the changes made in deterministic sensitivity analysis and in probabilistic sensitivity analysis, 11 
the probability of TLM being cost-effective was found to be marginally higher than 50%. 12 
Therefore, the optimal strategy, in cost-effectiveness terms, remains uncertain in this patient 13 
group. 14 

 15 

Recommendations Offer transoral laser microsurgery to people with newly-
diagnosed T1a squamous cell carcinoma of the glottic 
larynx. 

 

Offer a choice of transoral laser microsurgery or 
radiotherapy to people with newly-diagnosed T1b–T2 
squamous cell carcinoma of the glottic larynx. 

 

Offer a choice of transoral surgery or radiotherapy to 
people with newly-diagnosed T1–T2 squamous cell 
carcinoma of the supraglottic larynx. 

Relative value placed on the 
outcomes considered 

Overall, disease-free and progression-free survival were 
considered important outcomes when comparing the treatment 
options for early laryngeal cancer. Laryngeal preservation and 
health related quality of life were also important because 
swallowing and voice quality can be affected by the treatments 
causing long-term issues for patients. 

Quality of the evidence The quality of the evidence was low to very low using GRADE. 
This was because evidence came from non-randomised trials – 
some of which had small sample sizes. Despite the lack of 
randomised trials of transoral laser microsurgery (TLM) versus 
radiotherapy in patients with T1a disease, there was consistent 
evidence from observational studies which was used to inform the 
health economic model. However, relatively few studies compared 
treatments in T1b-T2 patients. Uncertainty existed about both 
clinical effectiveness and cost effectiveness in the health 
economic model. 

The GC noted that there was uncertainty about the relative 
effectiveness of transoral surgery compared with RT (in terms of 
overall survival) in patients with T1–T2N0 supraglottic cancer of 
the larynx. Therefore the GC recommended both these treatments 
as options. 

Trade-off between clinical 
benefits and harms  

 

The group considered that T1–T2 patients avoiding open partial 
laryngectomy would benefit from reduced complications. Patients 
with T1a disease who avoid RT may also have a better chance of 
laryngeal preservation. A small proportion of patients will require 
an extra anaesthetic (due to discrepancy between histological and 
surgical margins) but the group believed the improved clinical 
outcomes outweigh risk of the additional procedures. 
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Trade-off between net health 
benefits and resource use  

 

A de-novo health economic model was developed that considered 
the cost-effectiveness of TLM and radiotherapy in T1a and T1b-T2 
cancer of the glottic larynx. 

In patients with T1a cancer of the glottic larynx the results of the 
base case analysis showed that radiotherapy was dominated by 
TLM i.e. TLM was found to be more effective and less costly. This 
result was found to be insensitive to changes in the model inputs. 
On the basis of a probabilistic sensitivity analysis, it was found 
that TLM had a 99% probability of being cost-effective at a 
threshold of £20,000 per QALY. 

As in patients with T1a cancer of the glottic larynx, the base case 
results for patients with T1b-T2 cancer of the glottic larynx again 
showed that radiotherapy was dominated by TLM. However, 
unlike T1a cancer of the glottic larynx, this result was found to be 
sensitive to changes in the deterministic sensitivity analysis. This 
uncertainty was also demonstrated in the probabilistic sensitivity 
analysis where it was found that TLM had a 53% probability of 
being cost-effective at a threshold of £20,000 per QALY. 

The GC recommendations reflect the results and uncertainty 
shown in the analysis. In both T1a and T1b-T2 cancer of the 
glottic larynx TLM was shown to be the preferred strategy. 
However, this result was only considered to be robust in the case 
of T1a cancer of the glottic larynx. In T1b-T2 cancer of the glottic 
larynx, there was far more uncertainty around the result and 
radiotherapy could be preferred under plausible alternative 
assumptions. 

Other considerations To implement this recommendation each MDT would need access 
to surgeons with appropriate training in TLM. Where this is 
currently not available locally there may be additional patient 
travel time or setup costs. Consultation times may increase due to 
patients being offered a choice of TLM and RT 

3.2 Management of the N0 neck in T1–2 squamous cell 1 

carcinoma of the oral cavity 2 

The management of the neck in early carcinoma of the oral cavity remains controversial. 3 
Elective neck dissection is commonly performed but reveals occult metastases in around a 4 
quarter of cases. Therefore the majority of neck dissections in this group are unnecessary. 5 
However identification and treatment of those with occult metastases confers a survival 6 
benefit. 7 

Current practice in most centres is to offer a selective neck dissection but sentinel lymph 8 
node biopsy exists as an alternative. This has the potential advantage of minimising surgical 9 
morbidity but would require specific training and expertise. 10 

 11 

Clinical question: What is the most effective management strategy for the clinically 
and radiologically N0 neck in patients with early squamous cell carcinoma of the 
oral cavity? 

Clinical evidence (see Appendix H) 12 

Elective neck dissection versus observation/ therapeutic neck dissection 13 

Overall mortality 14 

Low quality evidence from four randomised trials in patients with T1–2, N0 oral cancer 15 
(D'Cruz et al., 2015; Kligerman et al., 1994; Vandenbrouck et al., 1980; Fakih, Rao, Borges, 16 
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& Patel, 1989; 703 patients included in total) investigated whether elective neck dissection 1 
increases or decreases the risk of death within 3 years when compared to 2 
observation/therapeutic neck dissection. The most recent and largest trial (D'Cruz et al., 3 
2015), suggests that elective neck dissection improves overall survival (HR 0.64, 95% CI 4 
0.45 to 0.92). Across all eligible trials, the relative risk of death from any cause ranged from 5 
0.4 to 1.45 (where RR <1 favours elective neck dissection) with a pooled estimate of RR 0.76 6 
(95% CI 0.47 to 1.23; with considerable heterogeneity). 7 

Locoregional recurrence (recurrence in the primary site or the neck) 8 

Moderate quality evidence from five randomised trials in patients with T1–2, N0 oral cancer 9 
(D'Cruz et al., 2015; Kligerman et al., 1994; Vandenbrouck et al., 1980; Fakih et al., 1989; 10 
Yuen et al., 2009; 778 patients included in total) suggests that elective neck dissection 11 
reduces the risk of locoregional recurrence when compared to observation. The relative risk 12 
of locoregional recurrence within 3 years of treatment ranged from 0.4 to 0.69 (where RR <1 13 
favours elective neck dissection) with a pooled estimate of RR 0.49 (95% CI 0.39 to 0.60; 14 
with no heterogeneity). The follow up strategy to monitor the neck nodes of patients 15 
randomised to observation/therapeutic neck dissection differed in these trials. In Yuen et al 16 
(2009), patients received ultrasound of the neck every three months for three years; in 17 
Vandenbrouk et al (1980) patients received clinical follow up for 3 years; and in D’Cruz et al 18 
(2015) patients received physical examination and/or ultrasonography once every 4 weeks 19 
for 6 months, then every 6 weeks for the next 6 months, every 9 weeks for the next 12 20 
months, and every 12 weeks thereafter. In the remaining trials, the follow up protocol was 21 
unclear. 22 

Disease free survival 23 

Moderate quality evidence from one randomised trial (D’Cruz et al, 2015) in patients with T1–24 
2, N0 oral cancer suggests that elective neck dissection improves disease-free survival. After 25 
a median of 39 months follow up, rates of disease free survival were 69.5% and 45.9% in 26 
patients treated with elective and therapeutic neck dissection, respectively (HR 0.45, 95% CI 27 
0.34 to 0.59). 28 

Treatment related morbidity 29 

Treatment-related morbidity was not directly reported in any study. In the groups of patients 30 
randomised to receive observation (with therapeutic neck dissection if nodes became 31 
clinically positive) between 31% and 47% actually received therapeutic neck dissection 32 
(D'Cruz et al., 2015; Kligerman et al., 1994; Vandenbrouck et al., 1980; Fakih et al., 1989). 33 
This suggests the overall risk of morbidity due to neck dissection in the observation group 34 
would be less than half of that in patients receiving elective neck dissection (because less 35 
than half of the observation group actually had neck dissection). It is unclear from this 36 
evidence, however, whether delaying neck dissection until nodes are clinically positive 37 
means a more morbid surgical procedure (for those patients that receive therapeutic neck 38 
dissection) than up-front elective neck dissection in patients with clinically negative nodes. 39 

Radical versus selective neck dissection 40 

Overall mortality 41 

Very low quality evidence from two randomised trials (Bier, 1994; Brentani et al., 1998) 42 
including 252 patients suggests uncertainty about whether radical neck dissection increases 43 
or reduces the risk of death within 3 to 5 years of surgery when compared to selective neck 44 
dissection (HR 1.05; 95% CI 0.7 to 1.83; where HR >1 favours selective neck dissection). 45 
The quality of the evidence was downgraded partly for reasons of applicability: the Bier et al 46 
(1994) trial included an unspecified number of patients with clinically positive but mobile 47 
nodes and 38% of the patients included in Brentani et al (1998) had T3 or T4 disease. 48 

Treatment related morbidity 49 
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Very low quality evidence from one randomised trial (Brentani et al., 1998) including 148 1 
patients indicates that treatment related morbidity is more likely following radical neck 2 
dissection than after selective neck dissection. Surgical complications (grade not reported) 3 
occurred in 41% of patients treated with radical neck dissection compared with 25% of those 4 
treated with selective neck dissection (RR 1.63; 95% CI 1.01 to 2.65; where RR > 1 favours 5 
selective neck dissection). 6 

Extent of neck dissection 7 

Low quality evidence about the extent of neck dissection comes from a systematic review 8 
including seven observational studies of 582 patients with N0 oral cancer (Tandon et al., 9 
2011) which estimated the number needed to treat (NNT) for neck lymph node level. For 10 
level I the NNT was 7, that is for every seven patients receiving level I neck dissection we 11 
would expect to find one patient with histopathologically positive lymph nodes. The 12 
corresponding NNTs for levels II,III IV and V were 5, 13, 36 and 69 respectively. Tandon et al 13 
(2011) did not report any subgroup analysis by tumour stage, and therefore the NNTs for 14 
patients with T1 or T2 disease are not known. 15 

Sentinel lymph node biopsy  16 

Overall mortality, disease recurrence and treatment related morbidity 17 

The literature searches identified no comparative evidence about the overall survival, 18 
disease recurrence or treatment related morbidity of patients treated with sentinel lymph 19 
node biopsy. 20 

Sensitivity (false negative rate) 21 

Low quality evidence from two systematic reviews (Govers, Hannink, Merkx, Takes, & 22 
Rovers, 2013; Yamauchi et al., 2015) including 17 observational studies (508 patients) and 23 
12 observational studies (498 patients) respectively, estimated the diagnostic accuracy of 24 
sentinel lymph node biopsy. The pooled estimates of sensitivity were 92% (95% CI 86% to 25 
95%) and 91% (95% CI 85% to 95%) for the studies by Govers and Yamauchi (for studies 26 
where all patients had elective neck dissection as a reference standard test), respectively. 27 
Sentinel lymph node biopsy was positive in 91–92% of the patients with a histologically 28 
positive neck node found on neck dissection, but was false negative in 8–9% of these 29 
patients. 30 

Yamauchi et al (2015) also reported pooled sensitivity for studies that used different 31 
reference standards depending on the outcome of sentinel node biopsy (elective neck 32 
dissection for patients with positive nodes and clinical/radiological follow-up for those with 33 
negative sentinel nodes). In these studies, the sensitivity of sentinel node biopsy was 84% 34 
(95% CI 75% to 90%). 35 

In the review by Govers (2013), the prevalence of positive lymph nodes in the included 36 
studies ranged from 15% to 60% with an overall average prevalence of 30%. Assuming 30% 37 
prevalence, the negative predictive value of SLNB would be 97% [95% CI 94% to 98%]. That 38 
is, 97% of patients with a negative SLNB would be true negative, but in 3% of patients SLNB 39 
would have missed a positive node that could have been otherwise detected on neck 40 
dissection. Similarly, in the review by Yamauchi (2015), the prevalence of positive lymph 41 
nodes in the included studies ranged from 9% to 60% with an overall average prevalence of 42 
28%. Assuming 28% prevalence, the negative predictive value of SLNB would be 96% [95% 43 
CI 94% to 98%]. That is, 96% of patients with a negative SLNB would be true negative, but in 44 
4% of patients SLNB would have missed a positive node that could have been otherwise 45 
detected on neck dissection. 46 

A recent study not included in either systematic review (Flach et al., 2014) including 62 47 
patients is consistent with the above results, reporting sensitivity of 80% and negative 48 
predictive value of 88% for sentinel lymph node biopsy. 49 
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Surgery plus RT versus surgery alone 1 

Overall mortality, local recurrence and regional recurrence 2 

Very low quality evidence about the addition of post operative radiotherapy to surgery for 3 
stage I–II oral cancer came from a systematic review of nine observational studies including 4 
1678 patients (Brown, 2012). There was uncertainty over the benefit of post operative 5 
radiotherapy in terms of overall survival or local recurrence (at the primary tumour site). 6 
However, post-operative radiotherapy consistently reduced the rate of recurrence within the 7 
neck when compared with surgery alone. Recurrence rates within the neck ranged from 2% 8 
to 14% for patients receiving post operative radiotherapy compared with 5% to 23% for those 9 
treated with surgery alone. 10 

Chemotherapy plus locoregional therapy (surgery, radiotherapy, or surgery plus 11 
radiotherapy) versus locoregional therapy alone 12 

Low quality evidence from an individual patient data meta analysis of 87 randomised trials 13 
(Blanchard, 2011) including 428 patients with oral cavity carcinoma suggests uncertainty 14 
over whether the addition of chemotherapy to locoregional therapy improves overall survival 15 
in patients with stage I–II squamous cell carcinoma of the oral cavity (HR = 0.90; 95% CI 16 
0.66 to 1.24; HR <1 favours chemotherapy). There is similar uncertainty for the composite 17 
outcome of death or disease progression (HR = 0.86; 95% CI 0.64 to 1.15; HR <1 favours 18 
chemotherapy). 19 
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Table 20: GRADE evidence profile for chemotherapy plus locoregional treatment vs locoregional treatment alone for T1-2, N0 oral cancer 1 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Chemotherap
y plus 
locoregional 
treatment 

Locoregiona
l treatment 
alone 

Relativ
e 
(95% 
CI) 

Absolu
te 

Overall mortality (follow-up median 5.6 years) 

87
3
 randomise

d trials 
seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none The number of events and 

number of patients in each 
group was not reported; overall 
N=428 

HR 
0.90 
(0.66 
to 
1.24) 

- LOW  

Overall mortality or disease progression (follow-up median 5.6 years) 

87
3
 randomise

d trials 
seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none The number of events and 

number of patients in each 
group was not reported; overall 
N=428 

HR 
0.86 
(0.64 
to 
1.15) 

- LOW  

1 
Evidence is from a subgroup of patients with stage I-II disease in an individual patient meta-analysis of 87 trials. Unclear exactly what chemotherapy and what locoregional 2 

treatments were for this subgroup. 3 

2 
Small sample size. 4 

3
 MACH-NC individual patient data meta-analysis by site and stage (Blanchard 2011). 5 

Table 21: GRADE evidence profile for elective neck dissection versus therapeutic neck dissection alone for T1-2, N0 oral cancer 6 

Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Elective 
neck 
dissectio
n 

Therapeutic 
neck 
dissection 

Relativ
e 
(95% 
CI) 

Absolut
e 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Elective 
neck 
dissectio
n 

Therapeutic 
neck 
dissection 

Relativ
e 
(95% 
CI) 

Absolut
e 

Overall mortality 

4
4
 randomise

d trials 
seriou
s

1
 

serious
2
 no serious 

indirectness 
no serious 
imprecision 

none 88/344  
(28.9%) 

126/359  
(35.1%) 

RR 
ranged 
from 
0.4 to 
1.45 

- LOW  

Disease free survival 

3
4
 randomise

d trials 
seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 13/61  

(21.3%) 
33/70  
(47.1%) 

RR 
ranged 
from 
0.79 to 
1.2 

- LOW  

Locoregional recurrence 

5
5
 randomise

d trials 
seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 83/382  
(21.7%) 

182/396 
(46%)  
 

RR 
0.49 
(0.39 
to 
0.60) 

234 
fewer 
per 
1000 
(from 
184 
fewer to 
280 
fewer) 

MODERAT
E 

 

Neck dissection rate (in therapeutic arm) 

5
5
 randomise

d trials 
seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 375/375  

(100%) 
167/397(42
%) 

Neck dissection 
rate ranged from 
31% to 47% in the 
therapeutic ND 
groups 

LOW  
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1
 Unclear blinding, random sequence generation and allocation concealment. 1 

2
 Significant statistical heterogeneity. 2 

3 
Small sample size.  3 

4 
D’Cruz 2015, Fakih 1989, Kligerman 1994 and Vandenbrouck 1980.  4 

5
 D’Cruz 2015, Fakih 1989, Kligerman 1994, Vandenbrouck 1980 and Yeun 2009. 5 

Table 22: GRADE evidence profile for radical neck dissection selective neck dissection alone for T1-2, N0 oral cancer 6 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Radical 
neck 
dissectio
n 

Selective 
neck 
dissection 

Relativ
e 
(95% 
CI) 

Absolute 

Overall mortality (follow-up 3 to 5 years) 

2
4
 randomise

d trials 
no 
serious 
risk of 
bias 

serious
1
 Serious

3
 serious

2
 none 27/124  

(21.8%) 
26/128  
(20.3%) 

HR 1.05 
(0.7 to 
1.83) 

9 more per 
1000 (from 
56 fewer to 
137 more) 

VERY 
LOW 

 

Disease free survival (follow-up 3 years) 

1
5
 randomise

d trials 
  serious

3
 serious

2
 none ?/56  

(?%) 
?/48  
(?%) 

HR 0.57 
(0.29 to 
1.11) 

- VERY 
LOW 

 

Treatment related morbidity (follow-up post operative) 

1
5
 randomise

d trials 
serious
1
 

no serious 
inconsistency 

Serious
3
 serious

2
 none 31/75  

(41.3%) 
18/72  
(25%) 

RR 1.63 
(1.01 to 
2.65) 

157 more 
per 1000 
(from 2 
more to 
413 more) 

VERY 
LOW 

 

Treatment related mortality (follow-up post operative) 

1
5
 randomise

d trials 
no 
serious 

serious
1
 Serious

3
 serious

1
 none 2/76  

(2.6%) 
1/72  
(1.4%) 

RR 1.89 
(0.18 to 

12 more 
per 1000 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Radical 
neck 
dissectio
n 

Selective 
neck 
dissection 

Relativ
e 
(95% 
CI) 

Absolute 

risk of 
bias 

20.45) (from 11 
fewer to 
270 more) 

1
 Unclear blinding, random sequence generation and allocation concealment. 1 

2
 Small sample size. 2 

3 
Bier 1994 included patients with N+ if nodes were mobile; in Brentani 1998 38% had T3-T4 disease. 3 

4 
Bier 1994 and Brentani 1998, Brentani 1998. 4 

Table 23: GRADE evidence profile for surgery plus radiotherapy versus radiotherapy for T1-2, N0 oral cancer 5 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Ris
k of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
considerations 

Surgery 
plus RT 

RT 
alone 

Relative 
(95% CI) 

Absolute 

Overall mortality 

1
3
 randomise

d trials 
 no serious 

inconsistency 
serious

1
 serious

2
 none 8/17  

(47.1%) 
15/18  
(83.3
%) 

HR 0.24 
(0.1 to 
0.59) 

484 fewer per 
1000 (from 181 
fewer to 669 
fewer) 

  

Local failure (follow-up 3 years) 

1
3
 randomise

d trials 
 no serious 

inconsistency 
serious

1
 serious

3
 none 5/17  

(29.4%) 
18/18  
(100%
) 

HR 0.30 
(0.11 to 
0.83) 

-   

1
 37 % of patients had N1 disease, 57% had T3-T4 disease. 6 

2
 Small sample size. 7 

3 
Robertson 1998. 8 
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Table 24: GRADE evidence profile for sentinel lymph node biopsy versus elective neck dissection for T1-2, N0 oral cancer 1 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectness Imprecision Other 
consideration
s 

Sentinel 
lymph 
node 
biopsy 

Elective 
neck 
dissection 

Relati
ve 
(95% 
CI) 

Absolu
te 

Neck dissection rate (assuming only SLNB-positive patients proceed to neck dissection) 

17
2
 observationa

l studies 
seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none - Assumed 
100% 

- - VERY 
LOW 

 

False negative rate 

17
2
 observationa

l studies 
seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none - Assumed 
0% 

- - VERY 
LOW 

 

1 
Risk of bias due to patient selection was high in 33% of the studies mostly due to inappropriate exclusion of deeply invasive tumours. Risk of bias due to index and reference tests 2 

was unclear in 71% and 81% of studies respectively. In most cases it was not clear if the index and reference standard tests were interpreted independently. 3 
2 

Govers 2013 meta-analysis. 4 

Table 25: GRADE evidence profile for surgery plus radiotherapy versus surgery alone for T1-2, N0 oral cancer 5 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surger
y plus 
PORT 

Surger
y alone 

Relative 
(95% CI) 

Absolute 

Overall mortality 

6 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
1,2

 none 67/193  
(34.7%
) 

230/979  
(23.5%) 

Mortality rate ranged from 
17% to 46% for 
surgery+PORT, 16% to 
34% for surgery alone 

 

VERY 
LOW 

 

Local recurrence 

9 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 38/296  

(12.8%
152/138
2  

Local recurrence rate 
ranged from 8% to 17% for 
surgery+PORT, 7% to 20% 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surger
y plus 
PORT 

Surger
y alone 

Relative 
(95% CI) 

Absolute 

) (11%) for surgery alone 

 

Regional recurrence (within the neck) 

7 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 11/198  

(5.6%) 
125/863  
(14.5%) 

Regional (neck) recurrence 
rate ranged from 2% to 
14% for surgery+PORT, 
5% to 23% for surgery 
alone. Regional recurrence 
was consistently higher 
with surgery alone 

 

VERY 
LOW 

 

1
 The baseline characteristics are not reported – unclear how patients were allocated treatment. 1 

2 
Low event rates. 2 

3
 Brown 2012 systematic review. 3 

 4 
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Cost-effectiveness evidence 1 

Background 2 

The optimal management of patients with a clinically and radiologically N0 neck remains 3 
controversial. Elective neck dissection, which is widely performed, reveals occult metastases 4 
only in up to 26% of cases, meaning that the majority of neck dissections performed are 5 
unnecessary. Alternatively, a strategy of watchful waiting may result in under treatment for 6 
those patients with occult metastases and the delay in the treatment for these patients could 7 
have severe consequences. Thus, there is a balance between over treatment and under 8 
treatment. 9 

Recently, the use of sentinel lymph node biopsy (SLNB) has been introduced as a further 10 
option. This could be used to stratify patients into those that require an elective neck 11 
dissection and those that can be observed under watchful waiting, which could minimise the 12 
potential for over treatment and under treatment.  13 

Aims 14 

To estimate the cost-effectiveness of the following management strategies for the clinically 15 
and radiologically N0 neck: 16 

1. Elective neck dissection 17 

2. Watchful waiting 18 

3. Sentinel lymph node biopsy then neck dissection or watchful waiting 19 

Existing Economic Evidence 20 

A systematic literature review identified one paper that was deemed to be partially applicable 21 
to the current decision problem. Govers et al. 2013 assessed the cost-effectiveness of 22 
management strategies for the N0 neck in early stage oral squamous cell cancer.  23 

The results of the analysis suggested that SLNB followed by neck dissection or watchful 24 
waiting was the most effective and cost-effective strategy (with an ICER of €3,356 per QALY 25 
below the author’s chosen cost-effectiveness threshold of €80,000 per QALY). However, as 26 
this study considered the Dutch health care system it was not deemed sufficient to address 27 
the decision problem in the UK context. 28 

De Novo Economic Model 29 

Since the current economic literature didn’t adequately address the decision problem, a de 30 
novo economic evaluation was undertaken to assess cost-effectiveness. A Markov decision 31 
model was developed using Microsoft Excel.  32 

Clinical data 33 

Occult metastases and regional failure rates 34 

The proportion of patients with occult metastases was estimated using data identified in the 35 
clinical evidence review conducted for this guideline. In patients undergoing observation, it 36 
was found that 46% will eventually require a neck dissection. This value has been used as 37 
the estimate for the proportion of patients with occult metastases. 38 

An underlying assumption in the model (and much of the clinical literature) is that all occult 39 
metastases will become overt metastases. Therefore, in patients in the observation arm, the 40 
regional failure rate is equivalent to the proportion of patients with occult metastases (46%). 41 
For patients in the elective neck dissection arm, the results of the clinical evidence review 42 
were used, which showed that the risk of locoregional recurrence with elective neck 43 
dissection is approximately half that associated with observation (pooled RR estimate of 44 
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0.49). Therefore, the regional failure rate in patients undergoing an elective neck dissection 1 
was 21.1%.  2 

Neck dissection related morbidity and mortality 3 

Morbidity rates were based on alternative data identified in the clinical evidence review on 4 
selective neck dissections in comparison to radical neck dissections. It has been assumed 5 
that patients undergoing an elective neck dissection would undergo a selective neck 6 
dissection while patients undergoing a therapeutic neck dissection would undergo a more 7 
radical procedure. Therefore, patients undergoing an elective neck dissection arm have a 8 
morbidity risk of 25.0% and patients undergoing a therapeutic neck dissection have a 9 
morbidity risk of 41.3%. 10 

Disease related and other cause mortality 11 

Disease related mortality was captured in the model using data from the studies identified in 12 
the clinical evidence review. The annual rate of disease-specific death given recurrence was 13 
estimated to be 26.83% using data on the total number of disease related deaths and 14 
locoregional recurrences in patients in the watchful waiting arms of studies.  15 

Note that full data was only available for the watchful waiting arm as the D’Cruz paper did not 16 
report disease related death in the END arm. In any case, it was considered reasonable to 17 
assume that disease related death given recurrence would be equivalent in the two treatment 18 
strategies (overall disease-related death would be expected to differ but this would be driven 19 
by differences in recurrence).  20 

Death from other causes was captured using 2011-2013 life tables for England and Wales 21 
from the office of national statistics (ONS). 22 

Diagnostic accuracy of sentinel lymph node biopsy 23 

The diagnostic accuracy of sentinel lymph node biopsy (SLNB) was derived from data 24 
identified in the clinical evidence review conducted for this guideline. According to the 25 
systematic review by Govers et al. 2013, the sensitivity of SLNB was found to be 92% in 26 
cancers of the oral cavity while specificity was assumed to be 100%. Therefore in patients 27 
with occult metastases, 92% would be correctly identified (true positive) and 8% would be 28 
missed (false negative). In patients without occult metastases, the evidence suggests that all 29 
would be correctly identified as being negative (i.e. there are no false positives). 30 

It was assumed that patients with positive sentinel lymph nodes will undergo an elective neck 31 
dissection. Those patients correctly identified as being sentinel node positive (true positives) 32 
were assumed to have the same regional recurrence rate as patients found to be node 33 
positive in the elective neck dissection arm. 34 

Modelled patients with negative nodes were assumed to be observed in a watchful waiting 35 
program. Those patients correctly identified as negative (true negatives) were assumed to 36 
have the same regional failure rates as patients without occult metastases. However, 37 
patients that are incorrectly identified as negative (false negatives) were assumed to have 38 
the same regional recurrence rates as patients with occult metastases in the watchful waiting 39 
arm. 40 

Costs 41 

Modelled patients accrue costs associated with any treatment, monitoring or management 42 
strategy that they are undergoing. The costs considered in the model reflect the perspective 43 
of the analysis, thus only costs that are relevant to the UK NHS & PSS were included. These 44 
costs include drug costs, treatment costs and any other resource use that may be required 45 
(e.g. GP visit). Where possible, all costs were estimated in 2013-14 prices. 46 
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The majority of costs were sourced from NHS reference costs 2013/14 by applying tariffs 1 
associated with the appropriate HRG code. Drug costs were calculated using dose 2 
information from the British National Formulary (BNF) and unit costs from the Electronic 3 
Market Information Tool (eMit – accessed 2015). Other costs were estimated using resource 4 
use and cost information from the Personal Social Services Research Unit (PSSRU) and the 5 
advice of the guideline committee. 6 

Neck dissection 7 

The cost of a neck dissection was estimated to be £3,548 based on the inpatient cost 8 
associated with Intermediate Maxillofacial Procedures (CA94Z) in NHS reference costs.  9 

It is sometimes postulated that therapeutic neck dissections carry a greater morbidity risk, 10 
which could result in therapeutic neck dissections taking longer and thus carrying a greater 11 
cost. However, no distinction was made between the procedures in NHS reference costs and 12 
as such it has been assumed that there is no difference in the cost of a TND and an END.  13 

Sentinel lymph node biopsy 14 

Obtaining an accurate cost for sentinel lymph node biopsy in the context of head and neck 15 
cancer (HNC) proved to be problematic. Procedural codes associated with sentinel lymph 16 
node biopsy (T862, T873, T911 and O142) currently map to HRG codes associated with 17 
breast cancer – “Intermediate breast procedure” with and without complications. The 18 
applicability of this cost in the context of HNC is not completely clear but, in the absence of 19 
more appropriate data, it was applied in the base case. Thus, the cost of SLNB was 20 
estimated to be £1,427 (based on day case and inpatient procedures proportions from NHS 21 
Reference costs).  22 

In addition, patients undergoing a SLNB would receive imaging to identify the sentinel 23 
node(s). The cost of imaging before the SLNB was also estimated from NHS Reference Cost 24 
using Nuclear Medicine Category 3 (£234).  25 

Given the uncertainty in this area, the cost of SLNB was subjected to wide variations in the 26 
sensitivity analysis to estimate the influence of this parameter on the overall result. It should 27 
also be noted that the guideline committee thought that the cost of pathology was unlikely to 28 
be adequately captured by the cost reported in NHS Reference Costs. The impact of adding 29 
such a cost was also assessed in sensitivity analysis. 30 

Post operative radiotherapy 31 

For the purposes of the model it was estimated that 67% of patients undergoing neck 32 
dissection will also receive post-operative radiotherapy. This estimate was based on the 33 
study by Yuen et al. 2009, in which the 33% of patients with pN1 disease without 34 
extracapsular spread did not receive radiotherapy. Reflecting advances in clinical practice, it 35 
was assumed that all patients undergoing radiotherapy would receive intensity modulated 36 
radiotherapy (IMRT). The cost of IMRT was estimated to be £5,411, based upon preparation 37 
(£1626) and delivery costs (£126 per fraction) from NHS reference costs, assuming that 30 38 
fractions of complex conformal radiotherapy would be delivered. 39 

In addition, it was estimated that 46% of patients would receive chemotherapy in conjunction 40 
with radiotherapy. This estimate was based on the proportion of patients with extracapsular 41 
spread after nodal recurrence from Yuen et al. 2009, under the assumption that all patients 42 
with extracapsular spread would receive concomitant chemotherapy. It was assumed that 43 
cisplatin would be given in two doses of 100mg/m2 at an estimated cost of £658. 44 

Follow-up costs 45 

The cost per follow-up consultation was estimated to be £86.92 based upon the average cost 46 
of a ‘Consultant Led Non-Admitted Face to Face Attendance’ (WF01A) from NHS reference 47 
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costs in ENT and Maxillo-facial surgery. The number of follow-up visits typically required after 1 
each treatment was estimated by the guideline committee. 2 

Physiotherapy sessions 3 

It was assumed that 50% of patients undergoing TND and 26% of patients undergoing END 4 
would require physiotherapy based on the proportion of patients reporting severe activity 5 
disability in a survey by El Ghani et al. 2002. In those patients receiving physiotherapy, it was 6 
assumed that the patient would be seen once or twice as an inpatient with a further six 7 
sessions as an outpatient. The inpatient visits were assumed to be captured in the reference 8 
costs for a neck dissection and so only the additional costs of the outpatient attendances 9 
were considered in the model. The cost per consultation was estimated to be £57.94 based 10 
on the cost of ‘Consultant Led Non-Admitted Face to Face Attendances’ from NHS reference 11 
costs in Physiotherapy.  12 

Systemic chemotherapy and palliative care 13 

A metastatic cancer state was not explicitly modelled as such. However, it was assumed that 14 
patients that die from upper aerodigestive tract cancer were likely to have developed 15 
metastatic disease. Thus, the costs associated with treating metastatic disease as well as 16 
the cost of palliative care were applied to these patients. 17 

It was assumed that 50% of patients would have received systemic chemotherapy with a 18 
regimen of cisplatin 80mg/m2 (day 1) and fluorouracil 800mg/m2 (day 1, 2, 3 and 4) 19 
assumed to be given for an average of four cycles (patients may receive up to six but many 20 
will not receive the maximum). This regimen was selected as it was thought to be the most 21 
commonly used. The chemotherapy costs were estimated in the same fashion as above (for 22 
concomitant chemotherapy) by combining drug costs from eMit with administration costs 23 
from NHS reference costs. It was estimated that systemic chemotherapy would cost £889 24 
per cycle (£3,555 for 4 cycles). 25 

Palliative care costs 26 

The cost of palliative care was estimated using estimates from a costing report by the 27 
Nuffield Trust (Georghiou et al. 2014, ‘Exploring the cost of care at the end of life’). A cost of 28 
£7,287 was applied based on the average resource use of patients with cancer in the last 29 
three months of life.  30 

Health related quality of life (QoL) values 31 

The model estimates effectiveness in terms of quality adjusted life years (QALYs). QALYs 32 
were estimated by combining the life year estimates with utility values (or QoL weights) 33 
associated with being in a particular health state. For the purposes of this economic 34 
evaluation, the QoL data shown in table 26 were utilised. 35 

Table 26: Quality of life values applied in the economic model 36 

Health state Utility Source 

No evidence of 
disease (N0 patient) 

0.9130 Sher et al. 2010 and Hollenbeak et al. 2001 

Neck dissection 
disutility 

0.0386 Difference in QoL values for patients treated with and without 
neck dissection from Lassig et al. 2008 (converted to EQ-5D 
using Ara et al. 2008†) 

End of life (metastatic 
disease) 

0.6500 NICE HTA on Cetuximab 

† SF-36 values from Lassig et al 2008 converted to EQ-5D values using mapping algorithm from 
Ara et al. 2008 
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For patients with no evidence of disease (N0), a QoL weight of 0.9130 was assigned. This 1 
value has been utilised in a previous economic evaluation by Sher et al. 2010 and was based 2 
on assumptions from Hollenbeak et al. 2001. 3 

The key QoL data applied in the model is the disutility associated with an elective neck 4 
dissection. This value was estimated by taking the difference between oropharyngeal 5 
patients receiving radiotherapy and concomitant chemotherapy, and radiotherapy and 6 
concomitant chemotherapy in addition to neck dissection from a QoL study by Lassig et al. 7 
2008. The study measured QoL using the Short Form 36 health survey (SF-36). These 8 
values have been converted to EQ-5D values (the measure preferred by NICE) using a 9 
published and widely used mapping algorithm by Ara et al. 2008.  10 

In addition, a QoL value from the NICE HTA on cetuximab was used as an estimate for 11 
patients in a metastatic disease state. 12 

Base Case Results 13 

The model was run over a ten year time horizon with total costs and QALYs estimated for 14 
each treatment strategy with future costs and benefits discounted at a rate of 3.5% per year 15 
as recommended by NICE.  16 

The base case results of the analysis for are presented in the table below. It can be seen 17 
that, in comparison to watchful waiting, both SLNB and elective neck dissection are cost-18 
effective with ICERS of £2,490 and £1,960 per QALY, respectively. Using dominance rank to 19 
ascertain the optimal strategy overall, it can be seen that SLNB is the most cost-effective 20 
strategy with elective neck dissection found to be both more costly and less effective than 21 
SLNB (i.e. dominated by SLNB). 22 

Table 27: Base case cost-effectiveness results against common baseline (watchful 23 
waiting) 24 

Initial treatment 

Cost QALYs ICER 
(cost 
per 
QALY) Total Incremental Total Incremental 

Watchful waiting £284 - 4.87 - - 

Elective neck dissection £9,509 £2,225 5.77 0.89 £2,490 

SLNB £9,175 £1,891 5.84 0.96 £1,960 

Table 28: Base case cost-effectiveness results using dominance rank 25 

Initial treatment 

Cost QALYs ICER (cost 
per QALY) Total Incremental Total Incremental 

Watchful waiting £7,284 - 4.87 - - 

SLNB £9,175 £1,891 5.84 0.96 £1,960 

Elective neck dissection £9,509 £334 5.77 -0.07 Dominated 

Deterministic sensitivity analysis 26 

A series of deterministic sensitivity analyses were conducted, whereby an input parameter is 27 
changed, the model is re-run and the new cost-effectiveness result is recorded. This analysis 28 
is a useful way of estimating uncertainty and determining the key drivers of the model result. 29 
The results of the one-way sensitivity analysis are shown in the tables below. 30 

Table 29: One-way sensitivity analysis results 31 

Change made Optimal strategy 

Prevalence of occult metastases = 30%  SLNB 
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Change made Optimal strategy 

Prevalence of occult metastases = 20%  SLNB 

Proportion occult metastases that become overt = 75%  SLNB 

Proportion occult metastases that become overt = 50%  SLNB 

Proportion occult metastases that become overt = 25%  WW 

Yamauchi SLNB sensitivity = 84%  SLNB 

SLNB sensitivity = 80% END 

Equivalent morbidity with END and SND  SLNB 

No survival benefit with END  WW 

SLNB costs + 50%  SLNB 

SLNB costs - 50%  SLNB 

Neck dissection costs + 50%  SLNB 

Neck dissection costs - 50%  SLNB 

Conventional RT instead of IMRT  SLNB 

Neck dissection disutility - 50%  SLNB 

No neck dissection disutility END 

Disease specific mortality from Fasunla et al. 2011 SLNB 

Disease specific mortality from D’Cruz et al. 2015 SLNB 

Locoregional recurrence from D’Cruz et al. 2015  SLNB 

Recurrence and mortality from D’Cruz et al. 2015 SLNB 

WW Scenario - same effectiveness with ultrasound scans  SLNB  

WW Scenario – Yuen effectiveness with ultrasound scans WW  

WW Scenario – Yuen effectiveness without ultrasound scans  WW  

100% Elective inpatient SLNB  SLNB  

100% Day case SLNB  SLNB  

SLNB cost from melanoma model  SLNB  

SLNB Best practice day case PbR tariff  SLNB  

SLNB Ordinary elective PbR tariff  SLNB  

Additional pathology cost = £200 SLNB  

Additional pathology cost = £400 SLNB  

Radiotherapy QoL decrement  SLNB  

It can be seen that the conclusion of the analysis is unchanged in most modelled scenarios. 1 
However, there were notable exceptions where watchful waiting or elective neck dissection 2 
became the most cost-effective strategy. Watchful waiting was found to be cost-effective in 3 
the scenarios where the effectiveness estimates from Yuen et al. were applied or when the 4 
proportion of occult metastases that become overt disease was lowered to 25%.  5 

Elective neck dissection was found to be cost-effective when the sensitivity of SLNB was 6 
reduced to 80% and when the disutility associated with neck dissections was removed. The 7 
former reduces the effectiveness of the SLNB strategy (as more positive nodes would be 8 
missed) and the latter removes the negative QoL impact that elective neck dissections can 9 
have.  10 

Threshold analysis 11 

The guideline committee were interested in an analysis to ascertain the risk of occult 12 
metastases required for each strategy to become cost-effective. The prevalence of occult 13 
metastases required for each strategy to become cost-effective is shown below (at a 14 
threshold of £20,000 per QALY): 15 
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Elective neck dissection versus watchful waiting (SLNB not included) 1 

 WW is the optimal strategy when the prevalence of occult metastases ≤ 18.1% 2 

 END is the optimal strategy when the prevalence of occult metastases > 18.1% 3 

All comparators (SLNB included)   4 

 WW is the optimal strategy when the prevalence of occult metastases ≤ 5.2% 5 

 SLNB is the optimal strategy when the prevalence of occult metastases > 5.2% and 6 
<64.5% 7 

 END is the optimal strategy when the prevalence of occult metastases ≥ 60.5% 8 

In addition, due to concerns about the reliability of SLNB sensitivity estimates in the clinical 9 
literature, a further threshold analysis was conducted on this parameter. It was found that 10 
SLNB was no longer cost-effective if its sensitivity ≤ 83.7%, at which point END becomes the 11 
preferred strategy. 12 

Probabilistic sensitivity analysis (PSA) 13 

Probabilistic sensitivity analysis was also conducted to assess the combined parameter 14 
uncertainty in the model. In this analysis, the mean values that are utilised in the base case 15 
are replaced with values drawn from distributions around the mean values. 16 

The results of 10,000 runs of the probabilistic sensitivity analysis are shown using a cost-17 
effectiveness acceptability curve (CEAC). The CEAC graph shows the probability of each 18 
strategy being considered cost-effective at the various cost-effectiveness thresholds. It can 19 
be seen that, at a threshold of £20,000 per QALY, SLNB has an 81% probability of being 20 
cost-effective, while END and watchful waiting have a 19% and 0% probability of being cost-21 
effective, respectively. 22 

Figure 4: Cost-effectiveness acceptability curve (CEAC) for management strategies for 23 
the clinically and radiologically N0 neck 24 

 25 

 26 

Conclusion 27 

The results of the base case analysis suggest that the use of SLNB is a cost-effective 28 
strategy for the clinically and radiologically N0 neck. This result was strengthened further in 29 
the PSA where SLNB was shown to have an 81% probability of being cost-effective at a 30 
threshold of £20,000 per QALY. However, one-way sensitivity analysis showed that the 31 
conclusion of the analysis was sensitive to changes in many of the input parameters. In 32 
particular, the influence of changes in SLNB sensitivity on the results was particularly 33 
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noteworthy as END was found to be cost-effective under some plausible assumptions with 1 
lower sensitivity. 2 

 3 

Recommendations Offer surgical management of the neck to all people 
with early oral cavity cancer (T1–T2, N0). 

 

Offer sentinel lymph node biopsy instead of elective 
neck dissection to people with early oral cavity cancer 
(T1–T2, N0), unless they need cervical access at the 
same time (for example, free-flap reconstruction). 

Relative value placed on the 
outcomes considered 

The GC considered treatment related morbidity as the key 
outcome. Although not included the review protocol the GC also 
considered evidence about the sensitivity of SLNB when making 
their recommendation. 

None of the included studies reported quality of life outcomes.  

Quality of the evidence The quality of the evidence was low to moderate using the 
GRADE system. This was because two out of the four elective ND 
versus therapeutic ND trials were conducted before 2000 and 
there was a lack of comparative SLNB vs. elective ND trials 
randomised. 

 

Trade-off between clinical 
benefits and harms  

 

The GC considered that 28% of patients with T1 N0 SCC will have 
neck metastases at presentation, hence approximately 70% of all 
cases are overtreated for the benefit of approximately 30%. 
Therefore the GC considered if watchful waiting of the neck in this 
cohort was acceptable. Evidence of a variable nature existed 
regarding tumour depth & the risk of nodal metastasis. Most would 
proceed only in tumours >4mm deep. The GC was convinced by 
the D’Cruz paper which showed that END in tumour of any 
thickness, including <3mm, conferred an overall survival benefit. 
Hence the GC felt that watchful waiting of the neck in early oral 
cavity SCC was no longer appropriate. The GC felt therefore that 
the choice for neck management was either END or SNB, that 
later dominated in the economic model. 

For patients not needing a neck operation for reconstruction the 
GC believed that most MDTs would offer SNB, which would 
reduce the number of ENDs being performed by circa 50%. If a 
reconstruction was being offered then an END would be offered 
rather than SNB. 

The GC therefore believes using SLNB could reduce by half the 
number of elective neck dissections and any associated morbidity. 

However a proportion of negative SLNBs would be false negative 
(approximately 5%). These patients may require therapeutic neck 
dissection and may have a poorer outcome than if they had 
received an initial elective neck dissection. The GC believed that 
the benefit of less treatment significantly outweighs this small risk. 

Trade-off between net health 
benefits and resource use  

 

A cost-utility analysis by Govers et al. (2013) was identified. 
However, the study was only partially applicable to our decision 
problem as it did not consider the UK health care setting. 
Therefore this evidence was not used by the GC when agreeing 
their recommendations. 

A health economic model was developed for this topic and the 
results of the analysis were used to inform the recommendations 
made on the use of SLNB. 

The base case results showed that SLNB was the most cost-
effective strategy. In comparison to a watchful waiting strategy, 
SLNB was found to provide an additional QALY at a cost of 
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£1960, substantially below the NICE threshold of £20,000 per 
QALY. In comparison to elective neck dissection, SLNB was 
found to be dominant: more effective and less expensive. 

One-way sensitivity analysis showed that the conclusions of the 
analysis changed in some scenarios where alternative inputs or 
assumptions were used. In particular, END was found to be cost-
effective under some plausible assumptions with lower SLNB 
sensitivity. 

The result of the probabilistic sensitivity analysis showed that at, a 
threshold of £20,000 per QALY, SLNB had an 81% probability of 
being cost-effective.  

Other considerations Most centres do not use SLNB for HNC patients so more 
histopathology services will be required to process sentinel lymph 
nodes. Also the SLNB procedure will require more use of nuclear 
medicine services. 

This recommendation applies to patients deemed at sufficiently 
high risk of cervical metastasis to require neck dissection. 

The GC was also aware of more recent robust work from several 
centres that shows that tumour depth may not have as large an 
impact on the occult metastatic rate as was thought in the past; 
the GC was thus comfortable in recommending some form of neck 
management even for the "thin" tumours. 

3.3 Squamous cell carcinoma of the oropharynx (T1–T2, N0) 1 

The incidence of carcinoma of the oropharynx is increasing as a result of Human 2 
Papillomavirus (HPV) related disease. Single modality treatment with either surgery or 3 
radiotherapy to the primary site and neck are recognised treatment approaches. Both claim 4 
excellent cure rates but the short and long-term morbidity of each approach differs. There 5 
have been rapid technological advances in both surgery and radiotherapy including transoral 6 
laser or robotic resections and Intensity Modulated Radiation Therapy (IMRT). The addition 7 
of chemotherapy or biological therapy to radiotherapy for more advanced disease is 8 
established but its role in early stage disease is less well understood. 9 

 10 

Clinical question: What is the optimal management of T1-2, N0 squamous cell carcinoma 
of the oropharynx? 

Clinical evidence (see Appendix H) 11 

Transoral robotic surgery (TORS) and intensity radiotherapy (IMRT) 12 

Very low quality evidence about outcome following TORS or RT for early oropharyngeal 13 
cancer (T1 or T2) comes from a systematic review of non-comparative, retrospective studies 14 
(Almeida et al., 2014) (including 20 studies and 2059 patients). The relative effectiveness of 15 
these treatments is very uncertain due to the lack of directly comparative studies. 16 

Overall survival 17 

Two year overall survival ranged from 82% to 94% following TORS (two studies) and from 18 
84% to 96% following IMRT (four studies) 19 

Disease free survival 20 

Two year disease free survival was 79% following TORS (one study) and ranged from 82% 21 
to 90% following IMRT (three studies). 22 

Adverse events 23 
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Adverse events reported following TORS included: post-operative bleeding 2.4% (6/247, 1 
seven studies); pharyngocutaneous fistula 2.5% (10/395, eight studies); gastrostomy 2 
placement at time of surgery 1.4% (2/139, three studies); gastrostomy placement at time of 3 
adjuvant therapy 30% (32/107, three studies); tracheostomy 12% (31/258); and hospital 4 
readmission 3% (one patient; one study). 5 

Adverse events reported following IMRT included: osteoradionecrosis of the mandible 2.6% 6 
(4/151, three studies); oesophageal stenosis 4.8% (4/84, two studies); and hospital 7 
readmission 17% (9/52, one study). 8 

Locoregional treatment alone versus locoregional treatment with chemotherapy 9 

Overall survival 10 

Low quality evidence comes from a subgroup analysis of 362 patients with stage I–II 11 
oropharyngeal cancer within an individual patient level meta-analysis (Blanchard et al., 12 
2011). Based on this, there is uncertainty about whether adding chemotherapy to 13 
locoregional treatment (surgery or radiotherapy) improves overall survival (HR of death 0.75 14 
[95% CI 0.56 to 1.00]; HR <1 favours chemotherapy). However, mortality rates were not 15 
reported, so the absolute difference in overall survival is unclear. 16 

Event free survival (event was death or disease progression) 17 

Low quality evidence comes from a subgroup analysis of 362 patients with stage I–II 18 
oropharyngeal cancer within an individual patient level meta-analysis (Blanchard et al., 19 
2011). Based on this, there is uncertainty about whether adding chemotherapy to 20 
locoregional treatment improves event free survival (HR of death or disease progression, 21 
0.72 [95% CI 0.58 to 1.02]; HR <1 favours chemotherapy). However event rates were not 22 
reported, so the absolute difference in event free survival is unclear. 23 

Treatment related adverse events 24 

Our searches identified no comparative studies reporting adverse events in the relevant 25 
population. 26 

Quality of life 27 

Very low quality evidence from one retrospective cohort study including 111 patients with 28 
early stage oropharyngeal cancer (T1–2, N0–2, M0; Ryzek et al 2014) suggests better 29 
quality of life with surgery alone than with surgery plus radiotherapy, or surgery plus 30 
radiotherapy and concomitant chemotherapy. Compared with those receiving adjuvant 31 
therapy, patients treated with surgery alone reported better QOL on scales for role function, 32 
social function, nausea, pain, financial problems, speech, social eating, mouth opening, 33 
sticky saliva, swallowing, and dry mouth. 34 

Altered fractionation radiotherapy or IMRT versus conventional radiotherapy 35 

Overall survival 36 

Moderate quality evidence from a single randomised trial of 356 patients with T2–3 37 
oropharyngeal cancer (Horiot et al., 1994), suggests uncertainty about whether 38 
hyperfractionated radiotherapy improves overall survival compared with conventionally 39 
fractionated RT. 5-year overall survival was 40% and 30% for hyperfractionated and 40 
conventionally fractionated RT respectively, but this difference was not statistically significant 41 
(p = 0.08). 42 

Low quality evidence from a subgroup analysis of 1812 patients with stage I–II HNC within a 43 
larger individual patient level meta-analysis (Baujat et al., 2010), suggests altered 44 
fractionation does not improve overall survival compared to conventional fractionation (HR 45 
for death 0.98; 95% C.I. 0.85 to 1.14; where HR < 1 favours altered fractionation). The 46 
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analysis, however, includes patients with other head and neck tumours in addition to those 1 
with oropharyngeal cancer.  2 

Locoregional control 3 

Moderate quality evidence from a single randomised trial of 356 patients with T2–3 4 
oropharyngeal cancer (Horiot et al., 1994), suggests that 5 year locoregional control is better 5 
with hyperfractionated radiotherapy than with standard fractionation (59% versus 40% 6 
respectively; p = 0.02). 7 

Quality of Life 8 

Very low quality evidence from a retrospective cohort of 57 patients (Yao et al., 2007) 9 
suggests that patients treated with intensity modulated radiotherapy as part of their 10 
radiotherapy and concomitant chemotherapy treatment have significantly fewer problems 11 
eating or chewing compared with patients treated with conventional radiotherapy and 12 
concomitant chemotherapy. 13 
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Table 30: GRADE evidence profile: locoregional therapy plus chemotherapy, chemoradiotherapy or radiotherapy versus locoregional 1 
therapy alone in patients with oropharyngeal cancer 2 

Quality assessment No of patients Effect 

Qual
ity 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Locoregional 
therapy plus 
chemotherapy/
RT 

Locoregio
nal 
therapy 

Relativ
e 
(95% 
CI) 

Absolute (95% 
CI) 

Overall Mortality (follow-up median 5.6 years) 

82
1
 randomise

d trials 
serio
us

2
 

no serious 
inconsistenc
y 

serious
3
 no serious 

imprecisio
n 

none 362 patients in total (number of 
patients in each arm not 
reported) 

HR 
0.75 
(0.56 
to 
1.00) 

Not estimable LOW  

Event-free survival (death or disease progression) (follow-up median 5.6 years) 

82
1
 randomise

d trials 
serio
us

2
 

no serious 
inconsistenc
y 

serious
3
 no serious 

imprecisio
n 

none 362 patients in total (number of 
patients in each arm not 
reported) 

HR 
0.77 
(0.58 
to 
1.00) 

Not estimable LOW  

Quality of life at last follow up (median EORTC-QLQ-30 Global Health status, better indicated by higher values) 

1
4
 observatio

nal study 
serio
us

5
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 51 (chemoRT); 
24 (RT) 

26 Not 
estima
ble 

Surgery+chemo
RT 66.67 (59.22 
to 70.91) 

Surgery+RT 
66.67 (56.85 to 
72.95) 

Surgery alone 
75.00 (62.79 to 
80.16) 

VER
Y 
LOW 

 

1 
Blanchard et al, 2011.Subgroup analysis of larger individual patient meta-analysis that included 82 comparisons in total; unclear how many of trials included patients relevant to 3 

this subgroup analysis. 4 
2
Absolute event rates not reported. 5 

3
 Results for patients with stage I-II oropharyngeal cancer (unclear exactly what the T and N stage were). 6 
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4
 Ryzek et al, 2014. 1 

5
 Surgery alone group were lower risk (more T1 and N0) than the adjuvant therapy groups. 2 

Table 31: GRADE evidence profile: transoral robotic surgery (TORS) versus intensity-modulated radiotherapy (IMRT) for oropharyngeal 3 
carcinoma 4 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecision Other 
considerations 

TORS IMRT Absolute 

local control 

2
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 1 study 
(patient 
numbers not 
reported) 

1 study 
(patient 
numbers not 
reported) 

IMRT: 
96% 

TORS: 
95% 

VERY 
LOW 

 

Locoregional control 

4
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 3 studies 
(patient 
numbers not 
reported) 

1 study 
(patient 
numbers not 
reported) 

IMRT: 
91%-96% 

TORS: 
94%  

VERY 
LOW 

 

Disease specific survival 

5
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 1 study 
(patient 
numbers not 
reported) 

4 studies 
(patient 
numbers not 
reported) 

IMRT: 
97.7%  

TORS: 
90%-98%  

VERY 
LOW 

 

Disease Free Survival 

4
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 3 studies 
(patient 
numbers not 
reported) 

1 study 
(patient 
numbers not 
reported) 

IMRT: 
82%-90% 

TORS: 
79%  

VERY 
LOW 

 

Overall survival 

6
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 4 studies 
(patient 

2 studies 
(patient 

IMRT: 
84%-

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecision Other 
considerations 

TORS IMRT Absolute 

numbers not 
reported) 

numbers not 
reported) 

95.5% 

TORS: 
82%-94% 

1
 De Almeida et al, 2014. Systematic review of non-comparative, retrospective studies. 1 

2 
Analysis based on single-arm observational studies. 2 

Table 32: GRADE evidence profile: altered fractionation radiotherapy versus conventional radiotherapy for patients with oropharyngeal 3 
cancer 4 

Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Altered 
fractionatio
n 
radiotherap
y 

Convention
al 
radiotherap
y 

Relative 
(95% CI) 

 

Locoregional Control 
1 

randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

serious
2
 no serious 

imprecision 
none 162 158 5 year 

locoregional 
control rates 
were 
significantly 
higher in the 
hyperfractionate
d radiotherapy 
arm (59% 
versus 40%; p = 
0.02). 

 MODERAT
E 

 

Overall Survival 



 

 

Cancer of the upper aerodigestive tract 
Treatment of early stage disease 

© National Collaborating Centre for Cancer 104 

Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Altered 
fractionatio
n 
radiotherap
y 

Convention
al 
radiotherap
y 

Relative 
(95% CI) 

 

ed trials serio
us 
risk 
of 
bias 

inconsistency imprecision 40% with 
hyperfractionate
d RT and 30% 
with 
conventional RT 
(p = 0.08) 

- E 

1 
Horiot et al, 1992 1 

2
 Population not exclusively T1-T2 2 

Table 33: GRADE evidence profile: chemoradiotherapy versus surgery plus postoperative radiotherapy in patients with oropharyngeal 3 
cancer 4 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Chemoradiotherap
y 

Surgery plus 
postoperativ
e 
radiotherapy 

Relative 
(95% CI) 

 

Quality of life 

1
1
 observation

al studies 
seriou
s

1
 

no serious 
inconsistency 

serious
2
 no serious 

imprecision 
none 40 20 No 

significan
t 
differenc
e in 
global 
scores (p 
= 0.4) 

 
VERY 
LOW 

  

1
 Allal et al, 2003. 5 
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2 
Population not exclusively T1/T2. 1 
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Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Offer people the choice of transoral surgical resection 
or primary radiotherapy for T1–2 N0 tumours of the 
oropharynx. 

 

Consider postoperative radiotherapy, with or without 
concomitant chemotherapy, for T1–2 N0 tumours of 
the oropharynx if pathologically adverse risk factors 
have been identified. 

Relative value placed on the 
outcomes considered 

All outcomes were considered important when drafting the 
recommendation, although no comparative evidence was found 
that reported quality of life or adverse events. 

Quality of the evidence The quality of the evidence was very low to moderate using the 
GRADE system. Some studies included N+ patients. In some 
the stage was unclear. In the non-randomised studies higher risk 
patients tended to be more likely to receive adjuvant therapies. 
The MACH-NC oropharyngeal subgroup analysis contained 
outdated studies and could have included patients with node-
positive disease. The MARCH subgroup analysis also included 
hypopharyngeal cancer patients. 

The GC could not recommend between surgery or RT as the 
best treatment due to the lack of randomised trials comparing 
the two. Both surgery and RT result in excellent local control and 
survival in this group of patients. Although there is no evidence 
supporting the use of one over the other either treatment may be 
offered to persons with T-2 N0 oropharyngeal cancer with 
excellent prospect of cure. The recommendation about adjuvant 
therapy was informed by evidence of benefit in the included 
studies, and international standards. 

Trade-off between clinical 
benefits and harms  

 

The recommendation of a choice of treatments should enable 
discussion of adverse event profiles and preferences with 
patients. Patients could experience anxiety when choosing 
treatments and some may end up having bimodality or 
trimodality therapy anyway. However, the evidence published so 
far suggests similar outcomes and ongoing randomised trials 
support equipoise. 

Trade-off between net health 
benefits and resource use  

 

No health economic evidence was identified and no model 
developed. The GC thought that the recommendation did not 
differ significantly from current practice and would not lead to a 
change in resource use. At present it is likely that individual 
centres would favour either surgery or RT for this population, so 
this recommendation may lead to greater discussion of 
alternative treatment options. Centres are also already delivering 
adjuvant therapies to appropriate individuals so this is unlikely to 
result in a change in resource use. 

Other considerations This is an area where ongoing randomised trials are due to 
report in the coming years. These include:  

 PATHOS (comparing different radiotherapy doses, with or 
without chemotherapy) 
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 ADEPT (comparing radiotherapy alone with radiotherapy plus 
cisplatin in surgically-treated patients) 

 ECOG 3311 (comparing different total radiotherapy doses) 

 NIMRAD (comparing nimorazole plus radiotherapy with 
placebo plus radiotherapy). 
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4 Treatment of advanced disease 1 

4.1 Squamous cell carcinoma of the larynx 2 

Treatment for locally advanced (T3–T4a) carcinoma of the larynx aims to cure the patient 3 
whilst maintaining an acceptable quality of voice and swallow. A total laryngectomy offers a 4 
chance of cure and a functional swallow but the patient will need to learn alternative ways to 5 
form a voice. Cure rates can be increased by post operative radiotherapy with or without 6 
chemotherapy/other systemic therapies but these may also have additional short and long-7 
term side effects.  8 

An alternative is to use primary radiotherapy, usually combined with neo-adjuvant or 9 
concomitant chemotherapy (or both), reserving surgery for recurrent disease. Such laryngeal 10 
preservation approaches may offer equivalent cure rates to primary surgery but with variable 11 
functional outcomes. 12 

 13 

Clinical question: What is the most effective treatment for newly diagnosed T3 and T4 
squamous cell carcinoma of the larynx? 

Clinical evidence (see Appendix H) 14 

Addition of chemotherapy to locoregional therapy 15 

Evidence about the addition of chemotherapy to locoregional therapy comes from the MACH-16 
NC (Blanchard et al., 2011) individual patient data meta-analysis of 61 randomised controlled 17 
trials including 3216 patients with laryngeal cancer (76% of whom had T3 or T4 disease). 18 

High quality evidence from 47 randomised trials including 1980 patients suggests that 19 
concomitant chemotherapy and locoregional therapy improves overall survival when 20 
compared to locoregional therapy alone (HR 0.80; 95%C.I. 0.71 to 0.90; HR <1 favours 21 
concomitant chemotherapy). This evidence suggests that for every 1000 patients treated with 22 
concomitant chemotherapy instead of locoregional therapy alone we would expect an extra 23 
54 to be alive at five years after treatment.  24 

There is moderate quality evidence (from 17 randomised trials including 613 patients) of 25 
uncertainty about the effect of neo-adjuvant chemotherapy on overall survival. (HR 1.00; 26 
95%C.I. 0.81 to 1.23; HR<1 favours neoadjuvant chemotherapy). 27 

There is moderate quality evidence (from 9 randomised trials including 623 patients) of 28 
uncertainty about the effect of adjuvant chemotherapy on overall survival. (HR 1.05; 95% C.I. 29 
0.83 to 1.33; HR <1 favours adjuvant chemotherapy). 30 

Laryngeal preservation 31 

Evidence about laryngeal preservation comes from a systematic review (Denaro, Russi, 32 
Lefebvre, & Merlano, 2014) including seven trials in patients with laryngeal cancer. 33 

Neo-adjuvant chemotherapy and RT versus initial surgery and RT 34 

Moderate quality from two randomised trials including 200 patients (included in Denaro et al. 35 
(2014)), suggests that around 60% of patients treated with neo-adjuvant chemotherapy and 36 
RT (instead of initial surgery then RT) had laryngeal preservation. Moderate quality evidence 37 
from these trials suggests that disease recurrence, however, is more likely in those treated 38 
with neo-adjuvant chemotherapy than those initially treated with surgery (HR 2.08; 95% C.I. 39 
1.33 to 2.89; HR <1 favours neo-adjuvant chemotherapy). 40 
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Neoadjuvant chemotherapy and RT versus radiotherapy and concomitant 1 
chemotherapy versus RT alone 2 

The RTOG 91-11 trial (Forastiere, Zhang, Weber, & Maor, 2013), including 518 patients with 3 
laryngeal cancer, provides high quality evidence about laryngeal preservation rates following 4 
neo-adjuvant chemotherapy and radiotherapy versus radiotherapy and concomitant 5 
chemotherapy versus radiotherapy alone. This evidence suggests that laryngeal preservation 6 
is more likely with radiotherapy and concomitant chemotherapy, than with neo-adjuvant 7 
chemotherapy plus radiotherapy or with radiotherapy alone with preservation rates of 84%, 8 
72% and 67% respectively (P<0.001). 9 

Radiotherapy fractionation 10 

Moderate quality evidence from an individual patient meta-analysis of 15 randomised trials 11 
including 2377 patients with laryngeal cancer (Baujat et al., 2010) and one subsequent 12 
randomised trial (Zackrisson et al., 2011) suggests uncertainty over whether radiotherapy 13 
with altered fractionation improves survival compared with conventionally fractionated 14 
radiotherapy (HR 0.92; 95% CI 0.82 to 1.03). 15 
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Table 34: GRADE evidence profile for locoregional treatment plus chemo versus locoregional treatment alone (MACH-NC: Blanchard 1 
2011). 2 

Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Locoregional 
treatment 
plus 
chemotherap
y 

Locoregion
al treatment 

Relati
ve 
(95% 
CI) 

Absolu
te 

event free survival
4
 (neo-adjuvant chemotherapy) 

17
9
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias

1
 

no serious 
inconsistency 

no serious 
indirectness
2,3

 

no serious 
imprecisio
n 

none 231/338  
(68.3%) 

178/275  
(64.7%) 

HR 
1.13 
(0.92 
to 
1.38) 

14 
fewer 
per 
1000 
(from 
96 
fewer to 
69 
more)

5
 

HIGH  

event free survival
4
 (adjuvant chemotherapy) 

9
9
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias

1
 

no serious 
inconsistency 

no serious 
indirectness
2,3

 

no serious 
imprecisio
n 

none 155/295  
(52.5%) 

169/328  
(51.5%) 

HR 
1.06 
(0.85 
to 
1.32) 

10 
fewer 
per 
1000 
(from 
94 
fewer to 
74 
more)

5
 

HIGH  

event free survival
4
 (concomitant chemotherapy) 

47
9
 randomis

ed trials 
no 
serio
us 
risk 

no serious 
inconsistency 

no serious 
indirectness
2,3

 

no serious 
imprecisio
n 

none 649/990  
(65.6%) 

714/990  
(72.1%) 

HR 
0.78 
(0.7 to 

54 
more 
per 
1000 

HIGH  
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Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Locoregional 
treatment 
plus 
chemotherap
y 

Locoregion
al treatment 

Relati
ve 
(95% 
CI) 

Absolu
te 

of 
bias

1
 

0.87) (from 7 
more to 
101 
more)

5
 

overall survival
8
 (adjuvant chemotherapy) 

9
9
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias

1
 

no serious 
inconsistency 

no serious 
indirectness
2,3

 

serious
7
 none 138/295  

(46.8%) 
153/328  
(46.6%) 

HR 
1.05 
(0.83 
to 
1.33) 

1 more 
per 
1000 
(from 
85 
fewer to 
87 
more)

6
 

MODERAT
E 

 

overall survival
8
 (neo-adjuvant chemotherapy) 

17
9
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias1 

no serious 
inconsistency 

no serious 
indirectness
2,3

 

serious
7
 none 334/338  

(98.8%) 
319/275  
(116%) 

HR 
1.00 
(0.81 
to 
1.23) 

38 
more 
per 
1000 
(from 
46 
fewer to 
122 
more)

6
 

MODERAT
E 

 

overall survival
8
 (concomitant chemotherapy) 

47
9
 randomis

ed trials 
no 
serio
us 
risk 

no serious 
inconsistency 

no serious 
indirectness
2,3

 

no serious 
imprecisio
n 

none 591/990  
(59.7%) 

630/990  
(63.6%) 

- 636 
fewer 
per 
1000 

HIGH  
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Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Locoregional 
treatment 
plus 
chemotherap
y 

Locoregion
al treatment 

Relati
ve 
(95% 
CI) 

Absolu
te 

of 
bias

1
 

(from 
636 
fewer to 
636 
fewer) 

1
 Some trials were confounded (14/61) - however sensitivity analysis excluding these trials had the same overall result. 1 

2 
26% of included larynx cancer patients had T0-T2 disease. 2 

3 
Some trials were pre 1980 (8/61) - however sensitivity analysis excluding these trials had the same overall result. 3 

4
 Event is disease progression or death from any cause. 4 

5
 Patients event free at 5 years after initial treatment (taken from MACH-NC - Blanchard, 2011). 5 

6 
Patients alive at 5 years after initial treatment (taken from MACH-NC - Blanchard, 2011). 6 

7 
Confidence interval of the effect crosses both the line of no-effect and appreciable benefit or harm. 7 

8 
Event is death from any cause. 8 

9
 MACH-NC individual patient meta-analysis, Blanchard (2011). 9 

Table 35: GRADE evidence profile for neo-adjuvant chemotherapy versus surgery, both followed by RT 10 

Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neoadjuvan
t chemo 
then RT 

Surger
y then 
RT 

Relativ
e 
(95% 
CI) 

Absolute 

Laryngeal preservation 

2
3
 randomise

d trials 
no 
serio
us 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none 122/202  

(60.4%) 
0/198  
(0%) 

RR 
118.72 
(13.47 
to 
824.88) 

60% of 
patients 
treated with 
neo-
adjuvant 

MODERAT
E 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neoadjuvan
t chemo 
then RT 

Surger
y then 
RT 

Relativ
e 
(95% 
CI) 

Absolute 

chemo 
retained 
their larynx. 

Overall survival
2
 

2
3
 randomise

d trials 
no 
serio
us 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none

2
 90/202  

(44.6%) 
69/198  
(34.8%
) 

HR 
1.22 
(0.89 to 
1.43) 

59 more per 
1000 (from 
31 fewer to 
110 more) 

MODERAT
E 

 

Acute toxicity (grade 2 mucositis) 

1
3
 randomise

d trials 
no 
serio
us 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none 63/166  

(38%) 
40/166  
(24.1%
) 

- 241 fewer 
per 1000 
(from 241 
fewer to 
241 fewer) 

MODERAT
E 

 

Treatment related mortality 

1
3
 randomise

d trials 
no 
serio
us 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none 4/166  

(2.4%) 
4/166  
(2.4%) 

RR 
1.00 
(0.25 to 
3.93) 

0 fewer per 
1000 (from 
18 fewer to 
71 more) 

MODERAT
E 

 

Disease recurrence 

2
3
 randomise

d trials 
no 
serio
us 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none 47/202  

(23.3%) 
32/198  
(16.2%
) 

HR 
2.08 
(1.33 to 
2.89) 

145 more 
per 1000 
(from 47 
more to 238 
more) 

MODERAT
E 

 

1 
low number of events 1 
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2 
event is death from any cause 1 

3 
Denaro (2014) meta-analysis 2 

Table 36: GRADE evidence profile for altered fractionation RT versus conventionally fractionated RT 3 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
considerations 

Altered 
fractionation 
RT 

Conventionally 
fractionated 
RT 

Relativ
e 
(95% 
CI) 

Absolut
e 

overall survival
3
 

15
4
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias

1
 

no serious 
inconsistency 

serious
2
 no serious 

imprecisio
n 

none 589/1234  
(47.7%) 

557/1143  
(48.7%) 

HR 
0.92 
(0.82 
to 
1.03) 

28 
fewer 
per 
1000 
(from 
66 
fewer to 
10 
more) 

MODERAT
E 

 

1 
All trials including larynx cancer patients had adequate allocation concealment, random sequence generation, addressed incomplete outcome data, were free of selective 4 

reporting and other bias. All these trials were not blinded - but this is unlikely to affect the overall survival outcome. 5 
2 

Trials using altered fractionation are grouped together - so the optimal fractionation schedule is unclear. The characteristics of the laryngeal cancer patients are not reported 6 
separately: for the overall proportion of patients with T1-T3 disease was 56%.  7 
3
 Event is death from any cause. 8 

4 
MARCH meta-analysis: (Baujat 2010). 9 

 10 
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Cost-effectiveness evidence 1 

Two relevant studies were identified in a literature review of published cost-effectiveness 2 
analyses on this topic. The base case results of both cost-effectiveness analyses showed 3 
that the addition of docetaxel to cisplatin and fluorouracil in patients with unresectable head 4 
and neck cancer (HNC) was cost effective. Parthan et al. 2009 reported an ICER of £1,782 5 
per QALY while Liberato et al. 2011 reported ICERs of €11,822 and €6,757 per QALY for 6 
Tax 323 and Tax 324 scenarios, respectively. Furthermore, the results of the probabilistic 7 
sensitivity analysis (PSA) showed high probabilities that the addition of docetaxel was cost-8 
effective at the authors chosen decision thresholds (96.4% at a threshold of £20,000 per 9 
QALY in Pathan et al. 2009 and 69% and 99% at a threshold of €50,000 for the TAX 323 and 10 
TAX 324 scenarios in Liberato et al. 2011). 11 

However, both analyses were considered to be only partially applicable to the decision 12 
problem as they considered HNCs as a combined group rather than the subset of interest 13 
here (laryngeal cancer). The applicability of Liberato et al. 2011 is also reduced further as it 14 
considered the Italian healthcare perspective, which differs substantially from the UK system. 15 

The analyses suggest that docetaxel may be a cost-effective addition to cisplatin and 16 
fluorouracil in patients with advanced HNC. However, the use of a general HNC population 17 
rather than a laryngeal cancer population limits applicability. Further disease site specific 18 
evidence is required to conclusively demonstrate cost-effectiveness. 19 
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Table 37: Summary table showing the included evidence on the most effective treatment for newly diagnosed T3 and T4 squamous cell 1 
carcinoma of the larynx 2 

Study Population Comparators Costs Effects 
Incr 
costs 

Incr 
effects ICER Uncertainty 

Applicability 
and limitations 

Liberato 
et al 
2011 

Hypothetical 
cohort of 
patients with 
stage 3/4 
unresectable 
disease. 

 

Full results (Tax 323) A one-way and probabilistic 
sensitivity analyses was 
conducted. 

The increase of time horizon 
up to lifetime increased the 
number of quality adjusted life 
years and reduced the overall 
ICERs further. 

Following PSA the results for 
TAX 323 showed a 69% 
probability of cost-
effectiveness at €50,000 and 
99% for TAX 324 

Partially 
applicable with 
minor 
limitations. 

TP (cisplatin and 
fluorouracil) 

€7904 1.07 - - - 

TPF (docetaxel + 
cisplatin and 
fluorouracil) 

€11,753 1.40 €3849 0.33 €11,82
2 

Full results (Tax 324) 

TP (cisplatin and 
fluorouracil) 

€12,058 1.98    

TPF (docetaxel + 
cisplatin and 
fluorouracil) 

€14,618 2.43 €2730 0.41 €6,757 

Comments:  

Parthan 
et al 
2009 

Hypothetical 
cohort of 
patients using 
TPF compared 
to PF as neo-
adjuvant 
chemotherapy 
in a patient with 
locally 
advanced 
SCCHN 

PF 

 

£28,718 2.04  No One-way sensitivity 
analysis was conducted. 
However a probabilistic 
sensitivity analysis was 
undertaken.  

 At a willingness to pay 
threshold of £20,000 per 
QALY, the results suggest a 
96.4% probability of being 
cost effective. 

Partially 
applicable with 
minor 
limitations. 

TPF 

 

£32,440 4.12 £3721 2.09 £1782 

Comments:  

 3 
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Recommendations Offer people with T3 squamous cell carcinoma of the 
larynx a choice of: 

 radiotherapy with concomitant chemotherapy, or  

 surgery with adjuvant radiotherapy, with or without 
concomitant chemotherapy.  

 

Discuss the following with people with T3 squamous 
cell carcinoma of the larynx and their carers, to inform 
their choice of treatment: 

 the potential advantages of laryngeal preservation  

 the risk of needing salvage laryngectomy (and its 
associated complications) 

 the benefits of primary surgery in people with 
existing compromised swallowing and airway 
function 

 likely voice and swallowing function after treatment 
(including the need for a long-term feeding tube). 

 

For people with T4a squamous cell carcinoma of the 
larynx consider surgery with adjuvant radiotherapy, 
with or without concomitant chemotherapy. 

Relative value placed on the 
outcomes considered 

The effect of the treatments on overall and progression-free 
survival, laryngeal preservation, voice function, swallow and 
length of stay were considered the most influential outcomes 
when making these recommendations, although there were 
limited data on treatment related morbidity and its impact on 
function.  

Quality of the evidence The quality of the evidence was judged as moderate to high using 
GRADE criteria. Patients with small volume T3 were included in 
some studies and those with locally advanced T4 were excluded 
in others. There was no direct comparison of radiotherapy and 
concomitant chemotherapy with surgery and postoperative 
adjuvant therapies. For these reasons the group made a weaker 
recommendation for patients with T4a disease (based on their 
clinical experience) and recommended a choice of radiotherapy 
and concomitant chemotherapy or surgery with postoperative 
adjuvant therapies for those with T3 disease. 

Given that it was not possible to recommend one particular 
treatment for T3 squamous cell carcinoma of the larynx, based on 
their clinical experience the GC agreed to include a list of factors 
that should be discussed to inform the decision on choice of 
treatment. Such factors thought to be important included in part 
the potential advantages of maintaining an intact larynx, the likely 
functioning of the larynx after preservation particularly in those 
patients where voice or swallowing was compromised prior to 
treatment and the risks of salvage laryngectomy after failed 
radiotherapy given its increased complication rate. 

Trade-off between clinical 
benefits and harms  

 

For patients with T3 disease there should be better patient 
selection for laryngeal preservation protocols, and more informed 
patient discussions about treatment choices. These discussions, 
however could lead to anxiety associated with making treatment 
decisions. The group believed that making a more informed 
choice outweighed the possible additional anxiety. The group 
noted the importance of laryngeal preservation varies between 
individual patients, so it would be vital to establish each patient’s 
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values and preferences. 

For patients with T4a disease the group believe the 
recommendation offers a better cure rate but with a possible 
reduced chance of laryngeal preservation. The group believed 
that potential laryngeal preservation rates would be low (and may 
be overestimated in the studies due to the exclusion of advanced 
T4 patients in trials) and many may require salvage laryngectomy. 
The GC agreed that potential for cure outweighed the drawbacks 
of loss of laryngeal function. 

Trade-off between net health 
benefits and resource use  

 

No health economic model was developed. Two partially relevant 
studies of cost-effectiveness were identified. The economic 
evidence compared different chemotherapy regimens (specifically, 
the addition of docetaxel to 5-fluorouracil and cisplatin) in a pooled 
group of head and neck cancer patients. However, the GC did not 
make any recommendations specifying one chemotherapy 
regimen over another, due to the uncertainty associated with this 
comparison in the subgroup of laryngeal patients. 

The GC considered the potential costs and savings of the 
recommendations. For patients with T3 disease there may be 
longer consultation time due to discussion about treatment 
choices and there may be a need to see more healthcare 
professionals. However, the group believed that the 
recommendations did not differ greatly from current practice and 
therefore costs would not change greatly. 

Other considerations  

4.2 Squamous cell carcinoma of the hypopharynx 1 

Squamous cell carcinomas of the hypopharynx usually present late with metastatic spread to 2 
the neck, and have a poorer prognosis compared to other HNC subsites. 3 

Surgery including reconstruction, usually followed by radiotherapy and concomitant 4 
chemotherapy, has been the treatment of choice for many years.  5 

Recently, the use of radiotherapy and concomitant chemotherapy with or without neo-6 
adjuvant chemotherapy given to preserve structure and function has challenged this 7 
approach. Although this technique preserves the larynx it may become dysfunctional. If the 8 
tumour recurs salvage surgery has a high rate of complications. 9 

Both approaches have significant treatment related morbidities as well as technical 10 
challenges. 11 

 12 

Clinical question: What is the most effective treatment for newly diagnosed locally 
advanced squamous cell carcinoma of the hypopharynx (for example, surgery, 
radiotherapy, chemoradiotherapy, chemotherapy or other systemic therapies)? 

Clinical evidence (see Appendix H) 13 

Locoregional treatment alone versus locoregional treatment with chemotherapy 14 

High quality evidence from an individual patient level meta-analysis (Blanchard 2011; 2,767 15 
patients, 66 comparisons) suggests that the addition of chemotherapy to locoregional 16 
treatment improves overall survival in people with advanced hypopharyngeal squamous cell 17 
carcinoma. 5-year overall survival was 29.7% and 25.8% for locoregional treatment plus 18 
chemotherapy and locoregional treatment alone, respectively (hazard ratio (HR) of death: 19 
0.88 [95% confidence interval (CI) 0.80, 0.96]; <1 favours addition of chemotherapy); 5-year 20 
disease-free survival was 25.1% and 22.4% for locoregional treatment plus chemotherapy 21 
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and locoregional treatment alone, respectively (HR of progression or death: 0.88 [95% CI 1 
0.81, 0.96]. 2 

Altered fractionation radiotherapy versus conventional radiotherapy 3 

High quality evidence from an individual patient level meta-analysis (Baujat 2010; 575 4 
patients) suggests uncertainty over whether altered fractionation (either hyperfractionated or 5 
accelerated) radiotherapy reduces cancer-related deaths compared to standard radiotherapy 6 
in people with advanced hypopharnygeal squamous cell carcinoma. The risk of cancer-7 
related death was lower for people receiving altered fractionation treatment, but the effect did 8 
not reach statistical significance (HR of cancer-related death: 0.93 [95% CI 0.77, 1.12]). 9 

Locoregional treatment: radiotherapy versus surgery 10 

Moderate quality evidence from one randomised controlled trial (Beauvillain 1997; 90 11 
patients) suggests that in people with resectable advanced hypopharynx tumours, surgery 12 
and postoperative radiotherapy improves overall survival and local control compared to 13 
locoregional treatment with radiotherapy alone. 5-year overall survival was 19% and 37% for 14 
radiotherapy alone and surgery plus radiotherapy, respectively (p = 0.04). 5-year local control 15 
was 37% and 63% for radiotherapy alone and surgery plus radiotherapy, respectively (p 16 
<0.01). 17 

Radiotherapy and concomitant chemotherapy versus radiotherapy alone 18 

Moderate quality evidence from a single randomised controlled trial (Bensadoun 2006; 163 19 
patients, 40 with hypopharynx cancer) suggests uncertainty over whether is beneficial 20 
compared to radiotherapy alone in people with stage IV hypopharyngeal cancer. After two 21 
years, overall survival was comparable between the two treatments. Radiotherapy and 22 
concomitant chemotherapy improved locoregional control (50.7% and 24.3% with 23 
radiotherapy and concomitant chemotherapy and radiotherapy alone, respectively) and 24 
disease-free survival (38% and 22% with radiotherapy and concomitant chemotherapy and 25 
radiotherapy alone, respectively), but the differences between groups did not reach statistical 26 
significance. 27 

Chemotherapy versus surgery 28 

Moderate quality evidence from a single randomised controlled trial (Lefevbre , 2012; 194 29 
patients) suggests uncertainty over whether initial treatment with chemotherapy or surgery 30 
offers the most benefit to people with advanced hypopharyngeal tumours. There was no 31 
significant difference between the two treatments in terms of survival or rates of disease 32 
progression. 33 

Chemotherapy regimen 34 

Moderate to low quality evidence from two randomised trials (including a total of 104 patients 35 
with hypopharygeal cancer) did not indicate any benefit to overall survival or progression-free 36 
survival from the addition of docetaxel (Posner et al., 2009) or vinorelbine (Rivera et al., 37 
2008) to cisplatin-based chemotherapy in patients with advanced hypopharyngeal cancer. 38 

Timing and sequence of radiotherapy and concomitant chemotherapy 39 

Moderate quality evidence from a single randomised trial (Prades et al., 2010) including 71 40 
patients suggests that in people with T3 hypopharyngeal cancer, concomitant treatment with 41 
chemotherapy and radiotherapy may improve some outcomes compared with neo-adjuvant 42 
chemotherapy followed by radiotherapy. After 24 months of follow up, rates of overall survival 43 
and event-free survival were comparable between the treatment groups. However, 44 
significantly more patients treated concomitantly retained their larynx one year after 45 
treatment (risk ratio 1.3 [95% CI 1.03, 1.65]). 46 
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Low quality evidence from a second randomised trial (Iro, Waldfahrer, Fietkau, & Gramatzki, 1 
1997) including 60 patients suggests that concomitant treatment with chemotherapy and 2 
radiotherapy may improve overall survival compared with sequential treatment (two-year 3 
overall survival: 27% and 47% with sequential chemotherapy and radiotherapy, and 4 
radiotherapy and concomitant chemotherapy respectively) in patients with non-resectable 5 
stage IV hypopharyngeal cancer. 6 
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Table 38: GRADE evidence table: locoregional treatment with chemotherapy vs locoregional treatment alone in hypopharynx SCC 1 
(Blanchard, 2011; Pignon, 2009, Pignon, 2000) 2 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
comparison
s

1
 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Locoregiona
l treatment 
with 
chemothera
py 

Locoregiona
l treatment 
without 
chemothera
py 

Relati
ve 
(95% 
CI) 

Absolu
te 

Overall mortality 

66 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 953/1380  
(69.1%) 

1001/1387  
(72.2%) 

HR 
0.88 
(0.80 
to 
0.96) 

46 
fewer 
per 
1000 
(from 
15 
fewer 
to 81 
fewer) 

HIGH  

Death or disease progression 

66 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 1033/1380  
(74.9%) 

1077/1387  
(77.6%) 

HR 
0.88 
(0.81 
to 
0.96) 

44 
fewer 
per 
1000 
(from 
14 
fewer 
to 74 
fewer) 

HIGH  

CI: confidence interval; HR: hazard ratio. 
1
Figures are from a subgroup analysis of patients with hypopharynx cancer (Blanchard, 2011) within a larger meta-analysis (Pignon, 2009). Some trials had a 3-arm or 2-by-2 3 

design, or used multiple different locoregional treatments or chemotherapies, and hence were counted as more than one comparison. 4 
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Table 39: GRADE evidence table: altered fractionation radiotherapy vs conventional radiotherapy be used in hypopharynx SCC (Bourhis, 1 
2006; Baujat, 2010) 2 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Altered 
fractionatio
n RT 

Convention
al RT 

Relativ
e 
(95% 
CI) 

Absolute 

Cancer-related deaths 

17
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 232/294  
(78.9%) 

223/281  
(79.4%) 

HR 
0.93 
(0.77 to 
1.12) 

24 fewer 
per 1000 
(from 90 
fewer to 
36 more) 

HIGH  

CI: confidence interval; HR: hazard ratio; RT: radiotherapy. 
1
 Figures represent a subgroup of patients with hypopharynx cancer within a larger meta-analysis (Bourhis, 2006; Baujat, 2010) that included other HNC sites. Seventeen studies in 3 

total were included; the number of these studies that included hypopharynx tumours was not specified. 4 

Table 40: GRADE evidence table: locoregional treatment with radiotherapy vs locoregional treatment with surgery followed by 5 
postoperative radiotherapy in advanced hypopharynx cancer 6 

Quality assessment No of patients Effect 

Quality 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Locoregio
nal 
treatment 
with 
radiothera
py 

Locoregion
al treatment 
with 
surgery 
followed by 
postoperati
ve 
radiotherap
y Absolute 

5-year local control, Kaplan-Meier estimates (follow-up mean 92 months) 

1
1
 randomis

ed trials 
no 
serio
us 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
2
 none 45 45 39% and 63% for 

radiotherapy alone and 
radiotherapy + surgery, 

 
MODERA
TE 
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Quality assessment No of patients Effect 

Quality 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Locoregio
nal 
treatment 
with 
radiothera
py 

Locoregion
al treatment 
with 
surgery 
followed by 
postoperati
ve 
radiotherap
y Absolute 

risk 
of 
bias 

respectively. P <0.01. 

Overall survival, Kaplan-Meier estimates (follow-up mean 92 months) 

1
1
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
2
 none 45 45 

 RT 
S + 
RT  

5-year 
OS 

19
% 

37
% 

P = 
0.0
4 

Median 
OS, 
months 

20 40  

 

MODERA
TE 

OS: overall survival; RT: radiotherapy; S: surgery. 
1
 Beauvillain, 1997. 1 

2
 Downgraded due to small study population. 2 

Table 41: GRADE evidence table: radiotherapy and concomitant chemotherapy vs radiotherapy alone in stage IV hypopharynx SCC 3 

Quality assessment No of patients Effect 

Quality 

 

No 
of 
stud
ies 

Design Ris
k of 
bia
s 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Radiotherapy 
and 
concomitant 
chemotherapy 

Radiother
apy alone 

Relative 
(95% CI) 

Absolute 

Complete response at treatment end (follow-up median 45 months) 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
stud
ies 

Design Ris
k of 
bia
s 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Radiotherapy 
and 
concomitant 
chemotherapy 

Radiother
apy alone 

Relative 
(95% CI) 

Absolute 

1
1
 randomi

sed 
trials 

no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
imprecisi
on 

 

serious
2
 none 11/20  

(55%) 
9/20  
(45%) 

RR 1.22 (0.65 
to 2.29) 

99 more per 
1000 (from 158 
fewer to 580 
more) 

MODER
ATE 

 

Overall survival, Kaplan-Meier estimates (follow-up median 45 months) 

1
1
 randomi

sed 
trials 

no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
2
 none 20 20 Outcome Chemo

RT 
RT 
alon
e 

 

2-year 
OS, % 

21.5 21.7 N
S 

Median 
OS, 
months 

12 9 N
S 

 

MODER
ATE 

 

Locoregional control, Kaplan-Meier estimates (follow-up median 45 months) 

1
1
 randomi

sed 
trials 

no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
2
 none 20 20 Rate of locoregional control at 2 

years: 50.7% and 24.3% with 
radiotherapy and concomitant 
chemotherapy and radiotherapy 
alone, respectively 

MODER
ATE 

 

Disease free survival, Kaplan-Meier estimates (follow-up median 45 months) 

1 randomi
sed 
trials 

no 
seri
ous 
risk 
of 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
2
 none 20 20 Rate of disease-free survival at 2 

years: 38% and 22% with 
radiotherapy and concomitant 
chemotherapy and radiotherapy 
alone, respectively 

MODER
ATE 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
stud
ies 

Design Ris
k of 
bia
s 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Radiotherapy 
and 
concomitant 
chemotherapy 

Radiother
apy alone 

Relative 
(95% CI) 

Absolute 

bias 

CI: confidence interval; NS: not significant; OS: overall survival; RT: radiotherapy. 
1
 Bensadoun 2006. 1 

2
 Small study population. 2 

Table 42: GRADE evidence table: chemotherapy vs surgery in stage IV hypopharynx SCC 3 

Quality assessment No of patients Effect 

Quality 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecisi
on 

Other 
consideratio
ns 

Chemother
apy 

Surg
ery 

Relat
ive 
(95% 
CI) 

Absolute 

Overall survival (follow-up median 10.5 years) 

1
1,2

 randomi
sed 
trials 

no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectn
ess 

serious
3
 none 94 100 HR 

0.88 
(0.65 
to 
1.19) 

 Surgery 
(n = 94) 

Chemothe
rapy (n = 
100) 

Median 
OS, 
years 
(95% CI) 

2.1 
(1.8–
4.2) 

3.67 (2.3–
4.7) 

5-year 
overall 
survival, 
% (95% 
CI) 

32.6 
(23.0–
42.1) 

38.0 
(28.4–
47.6) 

10-year 
overall 

13.8 
(6.1–

13.1 (5.6–
20.6) 

MODER
ATE 

 



 

 

Cancer of the upper aerodigestive tract 
Treatment of advanced disease 

© National Collaborating Centre for Cancer 129 

Quality assessment No of patients Effect 

Quality 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecisi
on 

Other 
consideratio
ns 

Chemother
apy 

Surg
ery 

Relat
ive 
(95% 
CI) 

Absolute 

survival, 
% (95% 
CI) 

21.6) 

 

Progression free survival (follow-up median 10.5 years) 

1
1,2

 randomi
sed 
trials 

no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectn
ess 

serious
3
 none 94 100 HR 

0.83 
(0.62 
to 
1.12) 

 Surgery 
(n = 94) 

Chemother
apy (n = 
100) 

Median 
progress
ion-free 
survival, 
years 
(95% 
CI) 

1.4 (1.1–
2.1) 

1.8 (1.3–
3.0) 

5-year 
event-
free 
rate, % 
(95% 
CI) 

24.1 
(15.4–
32.9) 

26.8 (18.1–
35.5) 

10-year 
event-
free 
rate, % 
(95% 
CI) 

6.7 (1.2–
12.1) 

8.6 (2.3–
14.9) 

 

MODER
ATE 

 

Incidence of locoregional failure (follow-up median 10.5 years) 

1
1,2

 randomi
sed 

no 
seri

no serious 
inconsisten

no 
serious 

serious
3
 none 29/94  

(30.9%) 
33/1
00  

RR 
0.93 

23 fewer per 1000 (from 125 fewer 
to 135 more) 

MODER
ATE 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecisi
on 

Other 
consideratio
ns 

Chemother
apy 

Surg
ery 

Relat
ive 
(95% 
CI) 

Absolute 

trials ous 
risk 
of 
bias 

cy indirectn
ess 

(33%
) 

(0.62 
to 
1.41) 

5-year survival with preserved larynx (follow-up median 10.5 years) 

1
1,2

 randomi
sed 
trials 

no 
seri
ous 
risk 
of 
bias 

 

no serious 
inconsisten
cy 

no 
serious 
indirectn
ess 

no 
serious 
imprecisi
on 

none 94 100 - Out of 37 patients who were alive 
after 5 years in the chemotherapy 
arm, 22 had retained a normal 
larynx. 

MODER
ATE 

 

Incidence of distant failure at last follow up (follow-up median 10.5 years) 

1
1,2

 randomi
sed 
trials 

no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectn
ess 

serious
4
 none 34/94  

(36.2%) 
28/1
00  
(28%
) 

RR 
1.46 
(0.79 
to 
2.67) 

82 more per 1000 (from 45 fewer to 
229 more) 

MODER
ATE 

 

CI: confidence interval; HR: hazard ratio; RR: risk ratio. 

1 Lefebvre 2012. 1 
2 Lefebvre 2006. 2 
3 95% CI around the effect includes values corresponding to appreciable benefit and no effect. 3 
4 95% CI around the effect includes values corresponding to appreciable harm and no effect. 4 

Table 43: GRADE evidence table: concomitant chemoRT vs neo-adjuvant chemo followed by RT for advanced hypopharynx SCC 5 

Quality assessment No of patients Effect Quality 
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No 
of 
stud
ies 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Concomit
ant 
chemoRT 

Neo-
adjuva
nt 
chem
o 
follow
ed by 
RT 

Relative 
(95% CI) 

Absolute 

Overall survival (follow-up median 24 months) 

1 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 37 34 Outcome Concomitan

t chemoRT  
Neo-
adjuvant 
chemo ( 

Estimate
d 1-year 
overall 
survival, 
% 

71 76 

Estimate
d 2-year 
overall 
survival, 
% 

47 51 

 

MODERA
TE 

 

Event free survival (follow-up mean 24 months) 

1
2
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 37 34 Outcome Concomitan

t chemoRT  
Neo-
adjuvant 
chemo 

Estimate
d 1-year 
event 
free 
survival, 
% 

68 58 

MODERA
TE 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
stud
ies 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Concomit
ant 
chemoRT 

Neo-
adjuva
nt 
chem
o 
follow
ed by 
RT 

Relative 
(95% CI) 

Absolute 

Estimate
d 2-year 
event-
free 
survival, 
% 

36 38 

 

Larynx preservation at 1 year 

1
2
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 34/37  

(91.9%) 
24/34  
(70.6%
) 

RR 1.3 (1.03 to 
1.65) 

212 more per 
1000 (from 21 
more to 459 more) 

MODERA
TE 

 

Incidence of local failure at 2 years 

1
2
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 2/37  

(5.4%) 
7/34  
(20.6%
) 

RR 0.26 (0.06 
to 1.18) 

152 fewer per 
1000 (from 194 
fewer to 37 more) 

MODERA
TE 

 

Neutropenia 

1 randomis
ed trials 

no 
serio
us 
risk 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 12/37  

(32.4%) 
7/34  
(20.6%
) 

RR 1.58 (0.7 to 
3.53) 

119 more per 
1000 (from 62 
fewer to 521 
more) 

MODERA
TE 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
stud
ies 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Concomit
ant 
chemoRT 

Neo-
adjuva
nt 
chem
o 
follow
ed by 
RT 

Relative 
(95% CI) 

Absolute 

of 
bias 

Febrile neutropenia 

1 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 2/37  

(5.4%) 
1/34  
(2.9%) 

RR 1.84 (0.17 
to 19.36) 

25 more per 1000 
(from 24 fewer to 
540 more) 

MODERA
TE 

 

Mucositis, grade 2–4 

1 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 24/37  

(64.9%) 
28/34  
(82.4%
) 

RR 0.79 (0.59 
to 1.05) 

173 fewer per 
1000 (from 338 
fewer to 41 more) 

MODERA
TE 

 

Vomiting/nausea 

1 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 20/37  

(54.1%) 
18/34  
(52.9%
) 

RR 1.02 (0.66 
to 1.58) 

11 more per 1000 
(from 180 fewer to 
307 more) 

MODERA
TE 

 

Renal toxic effects 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
stud
ies 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Concomit
ant 
chemoRT 

Neo-
adjuva
nt 
chem
o 
follow
ed by 
RT 

Relative 
(95% CI) 

Absolute 

1 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 2/37  

(5.4%) 
0/34  
(0%) 

RR 4.61 (0.23 
to 92.63) 

Not estimable MODERA
TE 

 

Toxic death 

1 randomis
ed trials 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
1
 none 1/37  

(2.7%) 
1/34  
(2.9%) 

RR 0.92 (0.06 
to 14.12) 

2 fewer per 1000 
(from 28 fewer to 
386 more) 

MODERA
TE 

 

CI: confidence interval; RR: risk ratio; RT: radiotherapy. 
1 

Small population size 1 
2 

Prades, 2010 2 
3 

95% CI includes values corresponding to appreciable benefit and no effect 3 

Table 44: GRADE evidence table: sequential chemotherapy and radiotherapy vs radiotherapy and concomitant chemotherapy in non-4 
resectable SCC of the hypopharynx (stage IV) 5 

Quality assessment No of patients Effect 
Quali
ty 
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No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Sequentia
l 
chemothe
rapy and 
radiother
apy 

Radiotherap
y and 
concomitan
t 
chemothera
py 

Absolute 

Overall survival 

1
1
 randomise

d trials 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 28 32 Two-year overall 

survival: 27% and 
47% with 
sequential 
chemotherapy and 
radiotherapy and 
radiotherapy and 
concomitant 
chemotherapy, 
respectively 

LOW  

Complete remission achieved 

1
1
 randomise

d trials 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 28 32 Complete remission 

achieved: 49% and 
57% with 
sequential 
chemotherapy and 
radiotherapy and 
radiotherapy and 
concomitant 
chemotherapy, 
respectively 

LOW  

Incidence of mucositis 

1
1
 randomise

d trials 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 28 32 Incidence of 

mucositis: 4% and 
32% with 
sequential 
chemotherapy and 
radiotherapy and 
radiotherapy and 

LOW  



 

 

Cancer of the upper aerodigestive tract 
Treatment of advanced disease 

© National Collaborating Centre for Cancer 136 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Sequentia
l 
chemothe
rapy and 
radiother
apy 

Radiotherap
y and 
concomitan
t 
chemothera
py 

Absolute 

concomitant 
chemotherapy, 
respectively 

1 
Iro, 1997. 1 

2 
Several important aspects of study methodology (Methods used for randomisation, patient baseline characteristics, concealment of allocation, and length of follow up) were not 2 

reported. 98 patients were randomised, but only 60 went on to receive treatment. The reasons for this are not explained. 3 
3 

Small study population. 4 

Table 45: GRADE evidence table: neo-adjuvant chemotherapy (5-FU and cisplatin) with docetaxel (TPF) vs neo-adjuvant chemotherapy 5 
without docetaxel (PF) in stage III or IV hypopharynx SCC 6 

Quality assessment No of patients Effect 

Quality 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecisi
on 

Other 
considerati
ons 

Neo-
adjuvant 
chemother
apy (5-FU 
and 
cisplatin) 
with 
docetaxel 

Neo-
adjuvant 
chemother
apy without 
docetaxel 

Relati
ve 
(95% 
CI) 

Absolute 

Overall survival (follow-up median 42 months) 

1
1
 randomi

sed trials 
no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no serious 
indirectne
ss 

serious
2
 none 43 34 HR 

0.67 
(0.37 
to 
1.20) 

 TP
F 
(n 
= 
43) 

PF 
(n = 
34) 

MODERA
TE 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecisi
on 

Other 
considerati
ons 

Neo-
adjuvant 
chemother
apy (5-FU 
and 
cisplatin) 
with 
docetaxel 

Neo-
adjuvant 
chemother
apy without 
docetaxel 

Relati
ve 
(95% 
CI) 

Absolute 

Media
n OS, 
month
s 

32 20 

Estim
ated 
3-year 
OS, 
% 

49 35 

 

Progression-free survival (follow-up median 42 months) 

1
1
 randomi

sed trials 
no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no serious 
indirectne
ss 

serious
2
 none 43 34 HR 

0.76 
(0.44 
to 
1.32) 

 TP
F 
(n 
= 
43) 

PF 
(n = 
34) 

Media
n 
PFS, 
month
s 

16 11 

Estim
ated 
3-year 
PFS, 
% 

38 32 

 

MODERA
TE 
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Quality assessment No of patients Effect 

Quality 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecisi
on 

Other 
considerati
ons 

Neo-
adjuvant 
chemother
apy (5-FU 
and 
cisplatin) 
with 
docetaxel 

Neo-
adjuvant 
chemother
apy without 
docetaxel 

Relati
ve 
(95% 
CI) 

Absolute 

5-FU: 5-fluoruracil; CI: confidence interval; HR: hazard ratio. 
1
 Posner, 2009. 1 

2
 95% CI includes values corresponding to appreciable benefit and no effect. 2 

Table 46: GRADE evidence table: comparison of Neo-adjuvant chemotherapy regimens in Stages III-IVB hypopharynx SCC 3 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neo-adjuvant 
chemotherapy 
with 
vinorelbine, 
cisplatin and 
uracil-tegafur 
(UFTVP) 

Neo-adjuvant 
chemotherapy 
with cisplatin 
and 5-FU (PF) 

Absolute 

Overall survival (follow-up median 64 months) 

1
3
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
1
 serious

2
 none 15 16 5-year OS: 

43% and 
29% with 
UFTVP and 
PF, 
respectively. 
P = 0.26. 

LOW  

5-FU: 5-fluoruracil; OS: overall survival. 
1
 38% of included patients had stage IVB tumours or tumours of an unreported stage. 4 
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2 
Overall number of patients is small. 1 

3
.Rivera, 2008. 2 

Table 47: GRADE evidence table: accelerated radiotherapy vs conventional radiotherapy in hypopharynx SCC 3 

Quality assessment No of patients Effect 

Quality 

 

No 
of 
stud
ies 

Design Ris
k of 
bia
s 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Accelerat
ed 
radiother
apy 

Conventi
onal 
radiother
apy 

Absolute 

Locoregional control (follow-up median 5.1 years) 

1
1
 randomi

sed 
trials 

no 
seri
ous 
risk 
of 
bias 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
2
 none 66 67 Outcome Accelerat

ed 
radiothera
py 

Conventio
nal 
radiothera
py 

Locoregio
nal control 
at 2 years, 
% of 
patients 

41 46 

Locoregio
nal control 
at 5 years, 
% of 
patients 

41 43 

 

MODER
ATE 

 

1.
Zackrisson, 2011. 4 

2
.Small population size. 5 

 6 
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Cost-effectiveness evidence 1 

Two relevant studies were identified in a literature review of published cost-effectiveness 2 
analyses on this topic. The base case results of both cost-effectiveness analyses showed 3 
that the addition of docetaxel to cisplatin and fluorouracil in patients with unresectable HNC 4 
was cost effective. Parthan et al. 2009 reported an ICER of £1,782 per QALY while Liberato 5 
et al. 2011 reported ICERs of €11,822 and €6,757 per QALY for Tax 323 and Tax 324 6 
scenarios, respectively. Furthermore, the results of the probabilistic sensitivity analysis (PSA) 7 
showed high probabilities that the addition of docetaxel was cost-effective at the authors 8 
chosen decision thresholds (96.4% at a threshold of £20,000 per QALY in Pathan et al. 2009 9 
and 69% and 99% at a threshold of €50,000 for the TAX 323 and TAX 324 scenarios in 10 
Liberato et al. 2011).  11 

However, both analyses were considered to be only partially applicable to the decision 12 
problem as they considered HNCs as a combined group rather than the subset of interest 13 
here (hypopharyngeal cancer). The applicability of Liberato et al. 2011 is also reduced further 14 
as it considered the Italian healthcare perspective, which differs substantially from the UK 15 
system.   16 

The analyses suggest that docetaxel may be a cost-effective addition to cisplatin and 17 
fluorouracil in patients with advanced HNC. However, the use of a general HNC population 18 
rather than a hypopharyngeal cancer population limits applicability. Further disease site 19 
specific evidence is required to conclusively demonstrate cost-effectiveness. 20 
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Table 48: Summary table showing the included evidence on the most effective treatment for newly diagnosed T3 and T4 squamous cell 1 
carcinoma of the hypopharynx 2 

Study Population Comparators Costs Effects 
Incr 
costs 

Incr 
effects ICER Uncertainty 

Applicability 
and limitations 

Liberato 
et al 
2011 

Hypothetical 
cohort of 
patients with 
stage 3/4 
unresectable 
disease. 

 

Full results (Tax 323) A one-way and probabilistic 
sensitivity analyses was 
conducted. 

The increase of time horizon 
up to lifetime increased the 
number of quality adjusted life 
years and reduced the overall 
ICERs further. 

Following PSA the results for 
TAX 323 showed a 69% 
probability of cost-
effectiveness at €50,000 and 
99% for TAX 324 

Partially 
applicable with 
minor 
limitations. 

TP (cisplatin and 
fluorouracil) 

€7904 1.07 - - - 

TPF (docetaxel + 
cisplatin and 
fluorouracil) 

€11,753 1.40 €3849 0.33 €11,82
2 

Full results (Tax 324) 

TP (cisplatin and 
fluorouracil) 

€12,058 1.98    

TPF (docetaxel + 
cisplatin and 
fluorouracil) 

€14,618 2.43 €2730 0.41 €6,757 

Comments:  

Parthan 
et al 
2009 

Hypothetical 
cohort of 
patients using 
TPF compared 
to PF as neo-
adjuvant 
chemotherapy 
in a patient with 
locally 
advanced 
SCCHN 

PF 

 

£28,718 2.04  No One-way sensitivity 
analysis was conducted. 
However a probabilistic 
sensitivity analysis was 
undertaken.  

 At a willingness to pay 
threshold of £20,000 per 
QALY, the results suggest a 
96.4% probability of being 
cost effective. 

Partially 
applicable with 
minor 
limitations. 

TPF 

 

£32,440 4.12 £3721 2.09 £1782 

Comments:  

 3 
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Recommendations Offer larynx-preserving treatment to people with locally 
advanced squamous cell carcinoma of the hypopharynx 
if radiation and neo-adjuvant and/or concomitant 
chemotherapy would be suitable for them and they do 
not have:  

 tumour-related dysphagia needing a feeding tube  

 a compromised airway 

 recurrent aspiration pneumonias. 

 

Offer radiotherapy with neo-adjuvant and/or 
concomitant chemotherapy if larynx-preserving 
treatment is suitable for the person. 

 

Offer primary surgery followed by adjuvant 
radiotherapy to people if chemotherapy is not a suitable 
treatment for them. 

 

Offer adjuvant radiotherapy to people having surgery as 
their primary treatment. Add concomitant 
chemotherapy if appropriate.  

Relative value placed on the 
outcomes considered 

When drafting recommendations the outcomes considered most 
important by the GC were overall survival and disease-free 
survival (when comparing surgery with and without radiotherapy 
or adjuvant treatment), and laryngeal preservation (for larynx 
preservation vs immediate surgery). 

No evidence on treatment-related mortality or health-related 
quality of life was reported in the evidence. Treatment-related 
morbidity outcomes were only reported by one study, and the 
results were associated with uncertainty; this evidence was 
therefore not considered useful in making recommendations. 

Quality of the evidence The quality of the evidence, as assessed by GRADE, varied from 
high to low. The reviewer highlighted that many of the 
comparisons in the included randomised trials involved small 
numbers of patients. In addition, not all studies were specific to 
the hypopharynx, and therefore subgroup analyses were heavily 
relied upon, further reducing the number of relevant patients for 
some comparisons. The small patient numbers meant that 
outcomes for several comparisons were associated with 
uncertainty.  

The GC noted that there was no evidence of a benefit for surgery 
over organ-preserving treatment in terms of overall survival or 
disease-free survival. As organ preservation has the potential to 
preserve the larynx, they therefore recommended this as the first 
option. For those people who are suitable for larynx-preserving 
treatment the GC agreed that pre-treatment dysphagia, airway 
compromise and recurrent aspiration pneumonia predict poor 
functional outcome.  

The GC also noted that subgroup analyses from the MACH-NC 
meta-analysis had suggested that neo-adjuvant or concomitant 
chemotherapy gives greater benefits (in terms of disease 
progression or survival) than adjuvant chemotherapy. It was also 
acknowledged that Beauvillain et al (1997) had shown where 
patients are receiving surgery, the combination of surgery and 
radiotherapy is beneficial. The GC also noted evidence from a 
subgroup analysis of MACH-NC showing that the addition of 
chemotherapy to surgery improves overall and disease-free 
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survival. 

Two sources of health economic evidence were identified. 
Liberato et al is only partially applicable to the review, because it 
considered an Italian health care system. Parthan et al is also only 
partially applicable because evidence is presented for HNCs and 
not specific to hypopharynx cancers alone. 

The economic evidence compared different chemotherapy 
regimens (specifically, the addition of docetaxel to 5-fluorouracil 
and cisplatin). However, the GC did not make any 
recommendations specifying one chemotherapy regimen over 
another, due to the uncertainty associated with this comparison in 
the subgroup of hypopharynx patients. 

Trade-off between clinical 
benefits and harms  

 

The GC considered the potential benefits of the recommendations 
to be: 

 improved laryngeal preservation rates 

 improved patient choice 

 improved overall survival and progression free survival in 
patients treated with surgery (from the addition of radiotherapy 
with or without chemotherapy to primary treatment). 

Chemotherapy and radiotherapy-associated morbidities were 
considered to be potential harms of the recommendations that 
have been made. Treatment-related morbidity is outweighed by 
improvements in survival and disease control as a result of 
chemotherapy. 

Trade-off between net health 
benefits and resource use  

 

No health economic model was developed. Two partially relevant 
studies of cost-effectiveness were identified. The economic 
evidence compared different chemotherapy regimens (specifically, 
the addition of docetaxel to 5-fluorouracil and cisplatin). However, 
the GC did not make any recommendations specifying one 
chemotherapy regimen over another, due to the uncertainty 
associated with this comparison in the subgroup of hypopharynx 
patients. 

The GC considered the potential costs and savings of the 
recommendations made to be: 

 savings from lower rates of progression/recurrence and hence 
less cost of salvage treatment 

 increased costs from delivery of additional chemotherapy or RT. 

Other considerations The major change in practice envisaged as a result of the 
recommendations is greater delivery of larynx preserving 
radiotherapy combined with chemotherapy and less surgery to 
this group of patients. 

There is likely to be an increase in the proportion of patients 
receiving larynx preservation instead of surgery as a result of the 
recommendations. 

4.3 Palliation of breathing difficulties 1 

Respiratory complications are a significant cause of mortality and morbidity in patients with 2 
locally advanced and/or metastatic CUADT. Patients can experience distressing symptoms 3 
including stridor and dyspnoea as a result of upper airway obstruction. Strategies to reduce 4 
these symptoms can be challenging and will often require a combination of surgical and non-5 
surgical interventions and palliative care.  6 

Tumour debulking, stenting or tracheostomy may be of benefit. The type of intervention 7 
depends on disease site and extent. There may be consequences which impact upon quality 8 
of life and place of care.  9 
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Chemotherapy and radiotherapy have significant side-effects which may make these 1 
therapies inappropriate or unacceptable to someone with advanced disease. Palliative care 2 
includes symptom control through the use of other drugs and planning end of life. 3 

 4 

Clinical question: What are the most effective palliative treatments for people with 
incurable upper aerodigestive tract cancer experiencing breathing difficulties? 

Clinical evidence (see Appendix H) 5 

The review identified no evidence that met the inclusion criteria of the review. 6 

Cost-effectiveness evidence 7 

A literature review of published cost-effectiveness analyses did not identify any relevant 8 
papers for this topic. Whilst there were potential cost implications of making 9 
recommendations in this area, other questions in the guideline were agreed as higher 10 
priorities for economic evaluation. Consequently no further economic modelling was 11 
undertaken for this question. 12 

 13 

Recommendations Identify people at risk of airways obstruction for whom 
intervention is appropriate. Think about:  

 their performance status 

 treatment side effects and length of hospital stay  

 involving the palliative care team and other 
specialists when appropriate. 

 

Consider endoluminal debulking in preference to 
tracheostomy. 

 

Establish a management plan if surgical intervention is 
not appropriate, in conjunction with the person, carers 
and clinical staff. 

 

Assess and treat other causes of breathlessness in 
people with incurable upper aerodigestive tract cancer. 

Relative value placed on the 
outcomes considered 

All the outcomes in the PICO were considered important by the 
GC, but no evidence was identified for any outcome. 

Quality of the evidence The GC were concerned that there was a small group of patients 
with breathing difficulties due to impending airway problems in 
whom no proactive treatment plan was in place which can result in 
inappropriate management and patient and carer distress 
particularly in the emergency setting.  

No evidence was identified. Therefore, the GC agreed to make 
recommendations based solely on clinical experience. They also 
recommended what factors people would need to take into 
consideration when deciding on appropriate interventions. 

For those patients with impending airways problems debulking is 
still considered preferable to tracheostomy, in terms of quality of 
life, shorter inpatient hospital stay, and the patients’ ability to 
return to their usual residence. 

Debulking however may require multiple procedures. Breathing 
difficulties in people with incurable cancer can be multifactorial. In 
patients experiencing dyspnea, the GC agreed that clinical 
assessment should determine the underlying causes to tailor the 
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management appropriately, and any coexisting conditions should 
be optimised. The GC also agreed that involvement of the 
palliative care team is appropriate for symptom management of 
dyspnea and developing an appropriate plan of care with the 
patient, their carers and health professionals involved in the 
individuals care. 

The recommendations aimed to emphasise the importance of 
considering this when planning and delivering care. 

Trade-off between clinical 
benefits and harms  

 

The anticipated benefits of the recommendations are: 

 better planning of treatment, development of individualised care 
plans, and therefore a reduction in emergency unplanned 
presentations (e.g. to accident and emergency departments) 

 reduced length of hospital stay and improved quality of life for 
patients treated with debulking instead of tracheostomy 

 Earlier implementation of palliative care leading to timely 
symptom control and better planning for end of life care. 

Anticipated harms are: 

 the need for some patients to undergo multiple debulking 
procedures (as opposed to a single tracheostomy) 

 in those patients with potential airways obstruction there is the 
potential increased patient anxiety from discussing planned 
treatment, which may not subsequently be needed. 

The benefits of planned management outweigh patients’ anxieties 
from discussing treatment options. 

Trade-off between net health 
benefits and resource use  

 

No economic evidence was identified and no economic model 
was developed. 

The GC anticipates that there will be increased costs associated 
with debulking. The GC also noted that multiple procedures are 
sometimes required, which would further increase costs. 
However, this will be offset by a reduction in tracheostomy care 
costs, both in acute care and the community.  

As there is often a substantial number of bed days associated with 
tracheostomies in this setting, it is likely that the use of debulking 
procedures will be cost neutral. 

However, even if there were a net increase in costs from the use 
of debulking, the GC anticipates that it would be cost-effective 
because of the improved quality of life that it offers. 

Other considerations The GC envisage that the following changes in practice are 
needed to implement the recommendations: 

 More palliative treatment will be planned in advance with the 
patient and multidisciplinary team. This is anticipated to result in 
less emergency presentations of these patients, and therefore 
less unplanned interventions being given in the emergency 
setting. 

 Individual care plans incorporating end of life care for those 
patients who do not want to undergo surgical intervention for 
airways obstruction  

 Expertise for debulking surgery may vary across centres. For 
debulking, training may be required in some centres, and/or 
more surgical and anaesthesia resources may be required. 
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5 HPV-related disease 1 

5.1 HPV testing 2 

An increasing proportion of oropharyngeal squamous cell cancers are associated with HPV 3 
infection. Although there are clinical and histological pointers to which of these tumours are 4 
HPV-positive, confirmation requires specific tests. Accurate diagnosis is important because 5 
counselling and prognosis differs between people with HPV-positive and HPV-negative 6 
tumours.  7 

Immunohistochemical staining for p16 can be used as a surrogate test but more accurate 8 
identification of HPV-positive tumours requires additional tests. These include DNA in situ 9 
hybridisation (ISH), RNA ISH, and polymerase chain reaction (PCR). The tests differ in the 10 
tissue sample required, specificity, sensitivity, overall accuracy, availability, expertise 11 
required, cost and time to issuing the report. Uncertainty exists over which of the specific 12 
tests, or combination of tests, is the most appropriate. 13 

 14 

Clinical question: What is the most effective test to identify an HPV-positive tumour 
in people with cancer of the upper aerodigestive tract? 

Clinical evidence (see Appendix H) 15 

Two studies were identified that investigated the effectiveness of a range of tests to detect 16 
human papillomavirus (HPV) in upper aerodigestive tract tumours. 17 

One study (Schache et al., 2011; Schache et al., 2013) investigated the performance of four 18 
individual tests and four combinations of tests for detecting HPV in 108 tumours of the 19 
oropharynx. p16 immunohistochemistry (p16 IHC), high-risk HPV in-situ hybridisation (HR-20 
HPV ISH), DNA quantitative PCR (qPCR) and RNAscope had reported sensitivities of 0.94 21 
(95% confidence interval (CI) 0.81, 0.99), 0.89 (95% CI 0.73, 0.97), 0.97 (95% CI 0.85, 1.0), 22 
and 0.97 (95% CI 0.84, 1.00), and specificities of 0.82 (95% CI 0.70, 0.91), 0.89 (95% CI 23 
0.78, 0.95), 0.87 (95% CI 0.77, 0.94) and 0.93 (95% CI 0.82, 0.99), respectively. Combined 24 
p16 IHC/HR HPV ISH, combined p16 IHC/DNA qPCR, combined p16 IHC/RNA qPCR and 25 
combined DNA qPCR/RNA qPCR had reported sensitivities of 0.89 (95%CI 0.73, 0.97), 0.97 26 
(95%CI 0.84, 1.00), 0.93 (95%CI 0.78, 0.99) and 0.94 (95%CI 0.80, 0.99) and specificities of 27 
0.90 (95%CI 0.80, 0.96), 0.95 (95%CI 0.85, 0.99), 1.0 (95%CI 0.93, 1.00) and 1.0 (95%CI 28 
0.94, 1.00), respectively. However, the detail of how test combinations were performed and 29 
interpreted was not reported. 30 

One study (Smeets et al., 2007) evaluated the effectiveness of four tests for detecting HPV in 31 
oral cavity or oropharyngeal tumours. HR-HPV ISH, p16 IHC, DNA PCR and mRNA PCR 32 
had reported sensitivities of 0.83 [95%CI 0.52, 0.98], 0.92 [95%CI 0.62, 1.00], 0.92 [95%CI 33 
0.62, 1.00], and 0.92 [95%CI 0.62, 1.00], and specificities of 1.00 [95%CI 0.90, 1.00], 0.82 34 
[95%CI 0.65, 0.93], 0.86 [95%CI 0.70, 0.95], and 0.97 [95%CI 0.85, 1.00], respectively. 35 

Study characteristics and quality 36 

Study quality was assessed using the QUADAS2 checklist. Both studies were conducted in 37 
Europe (one in the United Kingdom) and published within the last ten years, although one 38 
study (Smeets et al., 2007) did not report the time period over which patients were tested. 39 
One study (Schache et al., 2011; Schache et al., 2013) tested oropharyngeal tumours only; 40 
the second study tested oral cavity (62.5%) and oropharyngeal (37.5%) tumours. 41 

In both studies, the diagnostic accuracy of a range of tests was reported, allowing for direct 42 
comparison of test performance in the same studied population. However, the size of the 43 
studied populations was small (less than 100 patients in each study) and both studies 44 
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excluded some patients from their results without adequate explanation, which may lead to 1 
overly optimistic estimates of test performance. It is not clear to what extent the results of 2 
each study can be compared; one study (Smeets et al., 2007) reported very limited 3 
information on the characteristics of the patients included in the trial. Additionally, each trial 4 
applied a different threshold for what constituted a positive reference standard test result. 5 
This means that the two trials may have used different definitions for what constitutes a HPV-6 
positive and HPV-negative tumour. 7 

One study (Schache et al., 2011) included the effectiveness of combinations of tests in 8 
addition to individual tests, but the methods used to assess combinations of tests are not 9 
clearly reported. For example, it is not clear whether the authors simply combined results of 10 
individual tests, or whether tests were re-run. It is also unclear how discordant results (i.e. 11 
one test in the combination reporting a positive result and one reporting a negative) were 12 
resolved. Furthermore, two test combinations utilise RNA qPCR, which was used as the 13 
reference standard against which test accuracy was assessed. It is not clear how RNA qPCR 14 
used in this way differs from the reference standard. 15 

Cost-effectiveness evidence 16 

A literature review of published cost-effectiveness analyses did not identify any relevant 17 
papers for this topic. Whilst there were potential cost implications of making 18 
recommendations in this area, other questions in the guideline were agreed as higher 19 
priorities for economic evaluation. Consequently no further economic modelling was 20 
undertaken for this question. 21 

 22 

Recommendations Test all squamous cell carcinomas of the oropharynx 
using p16 immunohistochemistry. Regard the p16 test 
result as positive only if there is strong nuclear and 
cytoplasmic staining in more than 70% of tumour cells. 

 

Consider high-risk HPV DNA or RNA in-situ 
hybridisation in all p16-positive cancers of the 
oropharynx to confirm HPV status. 

Relative value placed on the 
outcomes considered 

Sensitivity and specificity were considered important for drafting 
the recommendations. These were the only outcomes included in 
the PICO. 

Quality of the evidence The evidence was assessed using QUADAS2. The reviewer 
highlighted that: 

 Both studies were conducted in Europe (one in the United 
Kingdom) and published within the last ten years. 

 Although both studies were small, each reported the diagnostic 
accuracy of a range of tests, allowing for direct comparison of 
test performance in the same studied population. 

 Patient flow was not clearly reported in either study. 

 Where the diagnostic accuracy of combinations of tests was 
reported, the methods by which this was done were not clear. 
Some assumptions had to be made about how the diagnostic 
accuracy figures were derived – e.g. whether diagnosis required 
a positive result on both tests. 

Based on the evidence the GC agreed to recommend testing for 
all carcinomas of the oropharynx, suggesting p16 testing as it is 
readily available, relatively sensitive, specific, and inexpensive. 
The evidence was of sufficient quality to allow a strong 
recommendation: diagnostic accuracy of p16 testing was directly 
compared to other tests, in studies that are directly applicable to 
UK clinical practice and had no major risks of bias associated with 
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them. 

p16 cut-offs varied in the studies presented. The recommended 
cut-off of 70% is based partially on clinical experience, but reflects 
current practice. 

The GC acknowledged that the evidence had demonstrated HPV 
DNA or RNA in-situ hybridisation were more sensitive than p16 
testing for identifying HPV-related disease. However given that it 
is more expensive and less readily available it was only 
recommended to confirm HPV status in p16-positive cancers.  

RNA ISH is an emerging technique for measuring transcriptionally 
active HPV, and so is a priority for further research. For these 
reasons, a research recommendation was made in relation to this 
test. 

Trade-off between clinical 
benefits and harms  

The perceived benefit of the recommendations is improved 
diagnostic accuracy in testing of HPV status. No potential harms 
were identified. 

Trade-off between net health 
benefits and resource use  

 

No health economic evidence was presented and no model 
developed. 

The GC envisage a potential increase in costs from implementing 
the recommendations, due to the use of a two-tier testing system. 

Other considerations HPV ISH is not currently a widely used test. To fully implement the 
recommendations, HPV ISH will need to be made more widely 
available. 

The review question considered any patients with cancer of the 
upper aerodigestive tract. However, the majority of the identified 
evidence is specific to oropharyngeal cancer, and this group of 
patients is considered most relevant to HPV testing by the GC. 
For these reasons, a recommendation specific to oropharyngeal 
cancer was made. 

 1 

Research 
recommendation 

A prospective study should be undertaken to compare 
the effectiveness of single-step laboratory diagnostic 
tests to identify human papillomavirus (HPV) against 
current diagnostic test algorithms and reference 
standards in people with cancer of the oropharynx. 
Outcomes of interest are sensitivity, specificity and 
resource use. 

Why this is important HPV testing is currently recommended in cancer of the 
oropharynx since it has significant prognostic implication. Current 
methods utilise a two-step procedure which is not widely available 
in all treatment centres. A single-step test is likely to be more 
widely adopted and could have significant budgetary implications 
for the NHS. The study should also consider the prognostic value 
and the economic benefits of novel tests. 

5.2 De-intensification of treatment 2 

Retrospective data analyses have suggested that people with HPV-positive oropharyngeal 3 
cancers (particularly those who have never smoked) have excellent cure rates with standard 4 
therapeutic approaches whether these are based around radiotherapy or surgery. 5 

Radiation with chemotherapy has been a standard treatment option for oropharyngeal cancer 6 
for many years and predates the recognition of HPV-positive disease. Curative surgery can 7 
involve transoral or open techniques and is often followed by post-operative radiotherapy 8 
with or without chemotherapy. 9 
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These treatments have significant acute and long-term morbidity with late effects varying 1 
from dysphagia to an increased risk of stroke. Now that the majority of HPV-positive patients 2 
can expect to remain disease free after treatment there is interest in reducing the intensity of 3 
initial therapy to improve long term quality of life without compromising cure rates. 4 

 5 

Clinical question: Is there a role for de-intensification of treatment in patients with 
HPV-positive upper aerodigestive tract tumours? 

Clinical evidence (see Appendix H) 6 

A systematic review of de-escalation treatment protocols for human papilloma virus (HPV) 7 
associated oropharyngeal squamous cell carcinoma (Masterson & Tanweer, 2013; 8 
Masterson et al., 2014) did not identify any published randomized trials. This review, 9 
however, identified nine ongoing trials due to complete data collection before 2021.  10 

Accelerated fractionation radiotherapy versus standard fractionation radiotherapy 11 

Overall mortality 12 

Very low quality evidence from one observational study (Attner et al., 2012) including 126 13 
patients with HPV16 DNA-positive and P16-positive tonsillar cancer suggests uncertainty 14 
over whether accelerated or standard fractionated radiotherapy is the more effective in terms 15 
of overall mortality (HR = 0.62, 95% CI 0.30 to 1.41; HR <1 favours accelerated 16 
fractionation). Four-year overall survival was 84% with accelerated fractionation and 71% 17 
with conventional fractionation. 18 

Disease recurrence 19 

Low quality evidence about locoregional recurrence comes from a subgroup analysis of 179 20 
patients with P16-positive larynx, pharynx, or oral cavity squamous cell carcinoma, who were 21 
part of a larger randomized trial (Lassen et al., 2011). The evidence suggests that 22 
locoregional recurrence is less likely with accelerated than with conventionally fractionated 23 
radiotherapy, (HR = 0.58, 95% CI 0.35 to 0.99; HR <1 favours accelerated fractionation). 5-24 
year locoregional recurrence free survival was 76% with accelerated radiotherapy and 60% 25 
with conventional radiotherapy. 26 

Very low quality evidence from one observational study (Attner et al., 2012) including 126 27 
patients with HPV16 DNA-positive and P16-positive tonsillar cancer suggests uncertainty 28 
over whether accelerated or standard fractionated radiotherapy is the more effective in terms 29 
of disease recurrence (HR = 0.74, 95% CI 0.30 to 1.75; HR <1 favours accelerated 30 
fractionation). Four-year recurrence-free survival was 85% with accelerated fractionation and 31 
79% with conventional fractionation. 32 

Treatment-related morbidity 33 

Low quality evidence about late complications from a subgroup analysis of 179 patients with 34 
P16-positive larynx, pharynx or oral cavity squamous cell carcinoma, who were part of a 35 
larger randomized trial (Lassen et al., 2011), suggests a similar rate of late radiation-induced 36 
morbidity for accelerated and conventional radiotherapy: 23% for accelerated radiotherapy 37 
versus 26% for conventional fractionation at 5 years after treatment (difference not 38 
statistically significant). 39 

Radiotherapy versus radiotherapy and concomitant chemotherapy 40 

Overall mortality 41 

Very low quality evidence from an observational study (Attner et al., 2012) including 113 42 
patients with HPV16DNA-positive and P16-positive tonsillar cancer, suggests uncertainty 43 
over whether radiotherapy or radiotherapy and concomitant chemotherapy is the more 44 
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effective in terms of overall mortality (HR=1.20; 95% CI 0.50 to 2.90; HR < 1 favours 1 
radiotherapy). Four year overall survival was 71% with conventionally fractionated 2 
radiotherapy compared with 84% for radiotherapy and concomitant chemotherapy. 3 

Disease recurrence 4 

Very low quality evidence from three observational studies (Attner et al., 2012; Haughey & 5 
Sinha, 2012; O'Sullivan et al., 2013) suggests uncertainty over whether radiotherapy and 6 
concomitant chemotherapy is more effective than radiotherapy in terms of disease 7 
recurrence. The hazard ratio for recurrence ranged from 1.08 to 2.40 (where HR >1 favours 8 
radiotherapy and concomitant chemotherapy). Although recurrence rates were lower with 9 
radiotherapy and concomitant chemotherapy than with radiotherapy, this difference was not 10 
statistically significant due to the low event rates in these studies. 11 

Very low quality evidence from observational studies (Attner et al., 2012; Haughey & Sinha, 12 
2012; O'Sullivan et al., 2013) suggests uncertainty over whether radiotherapy and 13 
concomitant chemotherapy is more effective than radiotherapy in terms of metastasis. In 14 
Attner et al (2012) the hazard ratio for distant metastasis was 2.98 (95% CI 0.38 to 23.46; 15 
HR <1 favours radiotherapy). Four-year metastasis-free survival was 89% with radiotherapy 16 
and 97% with radiotherapy and concomitant chemotherapy. 17 

O’Sullivan et al (2013) performed subgroup comparisons of distant control with RT and 18 
concomitant chemotherapy versus RT according to T and N category in patients with low risk 19 
(T1–3; N0–2c) HPV-positive oropharyngeal tumours. Rates of distant metastasis did not 20 
differ significantly between radiotherapy and concomitant chemotherapy and radiotherapy 21 
when patients were grouped by T category (T1, T2 and T3) or for patients with N0–2a 22 
disease. Patients with N2b or N2c disease, however, had better distant control at 3 years 23 
with radiotherapy and concomitant chemotherapy than with radiotherapy alone. For patients 24 
with N2b disease, 3-year distant control rates were 98% with RT and concomitant 25 
chemotherapy and 89% with RT; for those with N2c the rates were 92% with RT and 26 
concomitant chemotherapy and 73% with RT.  27 

Patient choice 28 

Low quality evidence about patient choice came from a cross sectional study (Brotherson et 29 
al, 2013) which surveyed patients with oropharyngeal squamous cell carcinoma about 30 
treatment de-escalation. This evidence suggests that, given equivalent survival rates, 31 
patients are more likely to choose radiotherapy than radiotherapy and concomitant 32 
chemotherapy, with 91% choosing radiotherapy in this scenario. If radiotherapy and 33 
concomitant chemotherapy had a 5% absolute survival benefit over radiotherapy, however, 34 
69% of patients would choose radiotherapy and concomitant chemotherapy. 35 

Low dose versus standard dose radiotherapy plus EGFR inhibitor (following 36 
chemotherapy) 37 

Overall mortality 38 

Low quality evidence about overall mortality comes from a phase II trial of 77 patients with 39 
stage III or IV HPV-positive oropharyngeal carcinoma (Cmelak, Li, & Marur, 2014), which 40 
used a reduced dose (54 Gy) of intensity modulated radiotherapy (IMRT) plus cetuximab in 41 
patients with complete clinical response to neo-adjuvant chemotherapy. This evidence 42 
reports 2-year overall survival rates of 95% (90% CI 87% to 98%) with reduced dose IMRT. 43 
Patients without complete clinical response to neo-adjuvant chemotherapy had standard 44 
dose IMRT (70 Gy) plus cetuximab, with 2 year overall survival rates of 87% (90% CI 63% to 45 
96%). 46 

Disease progression 47 
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Low quality evidence from the Cmelak et al (2014) phase II trial suggests 23-month 1 
progression free survival rates of 84% (90% CI 74% to 90%) with reduced dose IMRT (54 2 
Gy) plus cetuximab compared with 64% (90% CI 39% to 81%) for those receiving standard 3 
dose IMRT (70 Gy) plus cetuximab. 4 

Low dose versus standard dose adjuvant chemotherapy (following surgery) 5 

Overall mortality 6 

Very low quality evidence from one observational study of 54 patients with locally advanced 7 
HPV and P16-positive head and neck cancer (HNC) (Geiger et al., 2014) suggests 8 
uncertainty over whether lower dose chemotherapy is as effective as standard dose 9 
chemotherapy following surgery in terms of overall mortality (HR 1.61, 95% CI 0.32 to 7.97; 10 
HR <1 favours lower dose chemotherapy). 3-year overall survival was 86% with lower dose 11 
chemotherapy compared with 91% for standard dose chemotherapy. 12 

Disease recurrence or mortality 13 

Very low quality evidence from one observational study of 54 patients with locally advanced 14 
HPV and P16-positive HNC (Geiger et al., 2014) suggests uncertainty over whether lower 15 
dose chemotherapy is as effective as standard dose chemotherapy following surgery in 16 
terms of disease recurrence or death (HR 1.05, 95% CI 0.30 to 3.75; HR <1 favours lower 17 
dose chemotherapy). 3-year recurrence free survival was 82% with lower dose 18 
chemotherapy compared with 84% for standard dose in this study. 19 

Radiotherapy plus EGFR inhibitor versus chemo-radiotherapy 20 

Overall mortality 21 

Very low quality evidence about overall mortality comes from an observational study of 22 
patients with HPV16-positive (n = 17) or P16-positive (n = 18) stage III or IV head and neck 23 
squamous cell carcinoma (Pajares et al., 2013) comparing radiotherapy plus EGFR inhibitor 24 
to radiotherapy and concomitant chemotherapy. This evidence suggests better overall 25 
survival with RT plus EGFR inhibitor than with radiotherapy and concomitant chemotherapy. 26 
For patients with HPV16-positive tumours, HR = 0.22 [95% CI 0.05 to 0.90]; for patients with 27 
P16-positive tumours HR = 0.18 [95% CI 0.04 to 0.88] (HR <1 favours RT plus EGFR 28 
inhibitor). For patients with HPV16-positive tumours, two-year overall survival was 83% with 29 
RT plus EGFR inhibitor compared with 33% for radiotherapy and concomitant chemotherapy. 30 
For patients with P16-positive tumours, two-year overall survival was 88% with RT plus 31 
EGFR inhibitor compared with 60% for radiotherapy and concomitant chemotherapy. 32 

Disease free survival 33 

Very low quality evidence from an observational study (Pajares et al., 2013) suggests better 34 
disease free survival with RT plus EGFR inhibitor than with radiotherapy and concomitant 35 
chemotherapy. For patients with HPV16-positive tumours, HR = 0.19 [95% CI 0.47 to 0.80], 36 
for patients with P16-positive tumours HR = 0.20 [95% CI 0.01 to 2.40] (HR <1 favours RT 37 
plus EGFR inhibitor). For patients with HPV16-positive tumours, two-year disease free 38 
survival was 50% with RT plus EGFR inhibitor compared with 17% for radiotherapy and 39 
concomitant chemotherapy. For patients with P16-positive tumours, two-year disease free 40 
survival was 75% with RT plus EGFR inhibitor compared with 47% for radiotherapy and 41 
concomitant chemotherapy. 42 

Chemotherapy plus EGFR inhibitor versus chemotherapy alone 43 

Overall mortality 44 

Low quality evidence about overall mortality comes from a subgroup analysis of patients with 45 
HP16-positive (N = 24) or P16-positive (N = 41) recurrent or metastatic head and neck 46 
squamous cell carcinoma in a randomised trial (EXTREME; Vermorken et al, 2014) which 47 
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compared chemotherapy plus EGFR inhibitor to chemotherapy alone. This evidence 1 
suggests uncertainty over the effect of adding EGFR inhibitor to chemotherapy on overall 2 
survival. For patients with HPV16-positive tumours, HR = 0.72 (95% CI 0.28, 1.83), for 3 
patients with P16-positive tumours HR = 0.63 (95% CI 0.30, 1.34) (HR < 1 favours 4 
chemotherapy plus EGFR inhibitor). For patients with HPV16-positive tumours, median 5 
overall survival was 13.2 months with chemotherapy plus EGFR inhibitor compared with 7.1 6 
months for chemotherapy alone. For patients with P16-positive tumours, median overall 7 
survival was 12.6 months with chemotherapy plus EGFR inhibitor compared with 9.6 months 8 
for chemotherapy alone. 9 

Disease progression 10 

Low quality evidence, from a subgroup analysis of a randomised trial (Vermorken et al, 11 
2014), suggests uncertainty over the effect of adding EGFR inhibitor to chemotherapy on 12 
disease progression. For patients with HPV16-positive tumours, HR = 0.48 (95% CI 0.19, 13 
1.21), for patients with P16-positive tumours HR = 0.73 (95% CI 0.36, 1.47) (HR < 1 favours 14 
chemotherapy plus EGFR inhibitor). For patients with HPV16-positive tumours, median 15 
progression free survival was 4.8 months with chemotherapy plus EGFR inhibitor compared 16 
with 4.3 months for chemotherapy alone. For patients with P16-positive tumours, median 17 
progression free survival was 12.6 months with chemotherapy plus EGFR inhibitor compared 18 
with 9.6 months for chemotherapy alone. 19 

Treatment related morbidity 20 

Low quality evidence about serious adverse events comes from a subgroup analysis of the 21 
EXTREME trial (Vermorken et al, 2014). This evidence suggests uncertainty over the effect 22 
of adding EGFR inhibitor to chemotherapy on serious adverse events. Serious adverse 23 
events occurred at similar rates in both treatment groups: around 37% for patients with 24 
HPV16-positive tumours and around 55% for patients with P16-positive tumours.25 
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Table 49: GRADE evidence profile: accelerated radiotherapy versus standard radiotherapy for HPV+ upper airways cancer 1 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Accelerate
d RT 

Standar
d RT 

Relativ
e 
(95% 
CI) 

Absolute 

Death from any cause
1
 (follow-up median 4.1 years) 

1 observation
al studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 8/40  

(20%) 
27/86  
(31.4%) 

HR 
0.62 
(0.30 to 
1.41) 

4 year overall 
survival 84% 
for 
accelerated 
versus 71% 
for 
conventional 
RT. 

VERY 
LOW 

 

Late complications
3
 (follow-up 5 years) 

1 randomised 
trials 

seriou
s

4
 

no serious 
inconsistency 

no serious 
indirectness 

serious
5
 none ?/86  

(?%)5 
?/68  
(?%)5 

Not 
reporte
d 

5 year late 
complication 
rate: 23% for 
accelerated 
RT versus 
26% for 
conventional 

LOW  

Locoregional recurrence
3
 (follow-up 5 years) 

1 randomised 
trials 

seriou
s

6
 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 24/95  

(25.3%) 
32/84  
(38.1%) 

HR 
0.58 
(0.35 to 
0.99) 

5 year late 
locoregional 
recurrence 
free survival 
rate: 76% for 
accelerated 
RT versus 
60% for 
conventional 

LOW  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Accelerate
d RT 

Standar
d RT 

Relativ
e 
(95% 
CI) 

Absolute 

RT. 

Disease recurrence
1
 (follow-up median 4.1 years) 

1 observation
al studies 

no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 7/40  

(17.5%) 
18/86  
(20.9%) 

HR 
0.74 
(0.30 to 
1.75) 

4 year 
disease free 
survival 85% 
for 
accelerated 
versus 79% 
for 
conventional 
RT. 

VERY 
LOW 

 

1
 Attner (2012).  1 

2 
Low event rate.  2 

3
 Lassen (2011).  3 

4 
Unclear allocation concealment, relatively low event rate. 4 

5
 Number of events not reported.  5 

6 
Subgroup analysis of a larger trial - unclear whether this was a planned or post-hoc analysis. 6 

Table 50: GRADE evidence profile: radiotherapy versus Chemo-radiotherapy for HPV+ upper airways cancer. 7 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Radiothera
py 

Chemo-
radiothera
py 

Relativ
e 
(95% 
CI) 

Absolute 

Death from any cause
1
 (follow-up median 4.1 years) 

1 observatio
nal studies 

no 
serio

no serious 
inconsistenc

no serious 
indirectnes

serious
2
 none 27/86  

(31.4%) 
4/27  
(14.8%) 

HR 1.20 
(0.50 to 

4 year overall 
survival 71% for 

VER
Y 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Radiothera
py 

Chemo-
radiothera
py 

Relativ
e 
(95% 
CI) 

Absolute 

us 
risk 
of 
bias 

y s 2.90) conventional RT 
versus 84% for 
radiotherapy and 
concomitant 
chemotherapy  

LOW 

Disease recurrence (follow-up median 3.9 to 4.1 years) 

3 observatio
nal studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
2
 none 50/309  

(16.2%) 
21/232  
(9.1%) 

HR 
ranged 
from 
1.08 to 
2.40 
(0.70 to 
8.14) 

4 year disease 
free survival 79% 
for conventional 
RT versus 91% 
for radiotherapy 
and concomitant 
chemotherapy 
(Attner et al 
2012) 

VER
Y 
LOW 

 

Metastasis (follow-up median 3.9 to 4.1 years) 

3 observatio
nal studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
2
 none 26/309  

(8.4%) 
13/232  
(5.6%) 

HR 2.98 
(0.38 to 
23.46) 

4 year 
metastasis free 
survival 89% for 
conventional RT 
versus 97% for 
radiotherapy and 
concomitant 
chemotherapy 
(Attner et al 
2012) 

VER
Y 
LOW 

 

Patient choice (if survival were equivalent)
3
 

1 observatio
nal studies 

no 
serio

no serious 
inconsistenc

no serious 
indirectnes

no serious 
imprecisio

none 46/51  
(90.2%) 

5/51  
(9.8%) 

Not 
applica

For every 100 
patients 90 would 

LOW  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Radiothera
py 

Chemo-
radiothera
py 

Relativ
e 
(95% 
CI) 

Absolute 

us 
risk 
of 
bias 

y s n ble choose RT and 
10 ChemoRT, if 
overall survival 
was equivalent 

1 
Attner (2012).

  1 
2
 Low number of events.  2 

3 
Brotherson (2013). 3 

Table 51: GRADE evidence profile: low dose radiotherapy plus EGFR inhibitor versus standard dose radiotherapy plus EGFR inhibitor 4 
after chemotherapy for HPV+ upper airways cancer. 5 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Low dose 
radiotherap
y plus 
cetuximab 
(post 
chemo) 

Standard 
dose 
radiotherap
y plus 
cetuximab 
(post 
chemo) 

Relati
ve 
(95% 
CI) 

Absolute 

Death from any cause
1
 (follow-up 2 years) 

1 observation
al studies 

very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none ?/62 

4
 ?/15 

4
 Not 

reporte
d 

2 year 
overall 
survival 
was 95% 
for low 
dose RT 
versus 
87% for 
standard 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Low dose 
radiotherap
y plus 
cetuximab 
(post 
chemo) 

Standard 
dose 
radiotherap
y plus 
cetuximab 
(post 
chemo) 

Relati
ve 
(95% 
CI) 

Absolute 

dose 

Disease progression
1
 (follow-up 2 years) 

1 observation
al studies 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none ?/62 

4
 ?/15 

4
 Not 

reporte
d 

2 year 
progressio
n free 
survival 
was 85% 
for low 
dose RT 
versus 
64% for 
standard 
dose 

VERY 
LOW 

 

1
 Cmelak (2014). 1 

2
 Only patients with complete clinical response to neo-adjuvant chemotherapy could receive reduced dose IMRT. 2 

3
 Low number of events. 3 

4
 Event rates not reported. 4 

Table 52: GRADE evidence profile: lower dose adjuvant chemotherapy versus standard dose adjuvant chemotherapy after surgery for 5 
HPV+ upper airways cancer. 6 

Quality assessment No of patients Effect 
Quali
ty 
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No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Lower dose 
adjuvant 
chemotherap
y (post 
surgery) 

Standard 
dose 
adjuvant 
chemotherap
y (post 
surgery) 

Relati
ve 
(95% 
CI) 

Absolut
e 

Death from any cause (median follow up 5 years)
1
 

1 observation
al studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 3/22  

(13.6%) 
3/32  
(9.4%) 

HR 
1.61 
(0.32 
to 
7.97) 

3 year 
overall 
survival 
86% for 
low dose 
versus 
91% for 
standard 
dose 

VER
Y 
LOW 

 

Disease recurrence or death (median follow up 5 years)
1
 

1 observation
al studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 4/22  

(18.2%) 
6/32  
(18.8%) 

HR 
1.06 
(0.30 
to 
3.75) 

3 year 
recurren
ce free 
survival 
82% for 
low dose 
versus 
84% for 
standard 
dose 

VER
Y 
LOW 

 

1
 Geiger (2014). 1 

2 
Low event rate. 2 

Table 53: GRADE evidence profile: radiotherapy plus EGFR inhibitor versus radiotherapy plus chemotherapy for HPV16+ upper airways 3 
cancer. 4 

Quality assessment No of patients Effect 
Quali
ty 
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No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Radiotherap
y plus 
EGFR 
inhibitor 

Radiotherapy 
plus 
Chemotherap
y 

Relativ
e 
(95% 
CI) 

Absolute 

Death from any cause
1
 (follow-up 2 years) 

1 observation
al studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none ?/11 

3
 ?/6 

3
 HR=0.

22 
(0.05 
to 
0.90) 

2 year 
overall 
survival 
83% for 
RT+EGF
R inhibitor 
versus 
33% for 
RT+Che
mo 

VER
Y 
LOW 

 

Disease recurrence or death from any cause
1
 (follow-up 2 years) 

1 observation
al studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none ?/11 

3
 ?/6 

3
 HR=0.

19 
(0.47 
to 
0.80) 

2 year 
disease 
free 
survival 
50% for 
RT+EGF
R inhibitor 
versus 
17% for 
RT+Che
mo 

  

1 
Pajares (2013). 1 

2 
Low event rate. 2 

3 
Event rate not reported. 3 

Table 54: GRADE evidence profile: radiotherapy plus EGFR inhibitor versus radiotherapy plus chemotherapy for P16+ upper airways 4 
cancer. 5 

Quality assessment No of patients Effect 
Quali
ty 
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No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Radiotherap
y plus 
EGFR 
inhibitor 

Radiotherapy 
plus 
Chemotherap
y 

Relati
ve 
(95% 
CI) 

Absolute 

Death from any cause
1
 (follow-up 2 years) 

1 observation
al studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious none 2/8  
(25%) 

7/10  
(70%) 

HR 
0.18 
(0.04 
to 
0.88) 

2 year 
overall 
survival 
88% for 
RT+EGF
R inhibitor 
versus 
60% for 
RT+Chem
o 

VER
Y 
LOW 

 

Disease recurrence or death from any cause (follow-up 2 years) 

1 observation
al studies 

no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 1/8  

(12.5%) 
4/10  
(40%) 

HR 0.2 
(0.01 
to 2.4) 

2 year 
disease 
free 
survival 
75% for 
RT+EGF
R inhibitor 
versus 
47% for 
RT+Chem
o 

VER
Y 
LOW 

 

1 
Pajares (2013). 1 

2 
Low event rate. 2 

Table 55: GRADE evidence profile: chemotherapy plus EGFR inhibitor versus chemotherapy for HPV16+ upper airways tumours 3 

Quality assessment No of patients Effect 
Quali
ty 
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No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Chemotherap
y plus EGFR 
inhibitor 

Chemotherap
y  

Relati
ve 
(95% 
CI) 

Absolute 

Death from any cause
1
 (follow-up 2.25 years) 

1 randomis
ed trials 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 8/11  

(72.7%) 
10/13  
(76.9%) 

HR 
0.72 
(0.28 
to 
1.83) 

Median 
overall 
survival 
13.2 
months 
for chemo 
plus 
EGFR 
inhibitor 
versus 7.1 
months 
for chemo 
alone 

LOW  

Disease progression
1
 (follow-up 2.25 years) 

1 randomis
ed trials 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 10/11  

(90.9%) 
11/13  
(84.6%) 

HR 
0.48 
(0.19 
to 
1.21) 

Median 
progressi
on free 
survival 
4.8 
months 
for chemo 
plus 
EGFR 
inhibitor 
versus 4.3 
months 
for chemo 
alone 

LOW  

Serious adverse events
1
 

1 randomis
ed trials 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 4/11  

(36.4%) 
5/13  
(38.5%) 

RR 
0.95 

19 fewer 
per 1000 

LOW  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Chemotherap
y plus EGFR 
inhibitor 

Chemotherap
y  

Relati
ve 
(95% 
CI) 

Absolute 

(0.33 
to 
2.68) 

(from 258 
fewer to 
646 more) 

1
 Vermorken (2014). 1 

2
 Subgroup analysis of larger trial - unclear whether this was a pre-planned analysis. 2 

3
 Low event rate. 3 

Table 56: GRADE evidence profile: chemotherapy plus EGFR inhibitor versus chemotherapy for P16+ upper airways tumours 4 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Chemotherap
y plus EGFR 
inhibitor 

Chemotherap
y 

Relati
ve 
(95% 
CI) 

Absolute 

Death from any cause
1
 

1 randomis
ed trials 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 10/18  

(55.6%) 
17/23  
(73.9%) 

HR 
0.63 
(0.30 
to 
1.34) 

Median 
overall 
survival 
12.6 
months 
for chemo 
plus 
EGFR 
inhibitor 
versus 
9.6month
s for 
chemo 
alone 

LOW  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Chemotherap
y plus EGFR 
inhibitor 

Chemotherap
y 

Relati
ve 
(95% 
CI) 

Absolute 

Disease progression
1
 (follow-up 2.25 years) 

1 randomis
ed trials 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 15/18  

(83.3%) 
17/23  
(73.9%) 

HR 
0.73 
(0.36 
to 
1.47) 

Median 
progressi
on free 
survival 
5.6 
months 
for chemo 
plus 
EGFR 
inhibitor 
versus 3.6 
months 
for chemo 
alone 

LOW  

Serious adverse events
1
 

1 randomis
ed trials 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 10/18  

(55.6%) 
12/22  
(54.5%) 

RR 
1.04 
(0.30 
to 
3.64) 

22 more 
per 1000 
(from 382 
fewer to 
1000 
more) 

LOW  

1
 Vermorken (2014). 1 

2
 Subgroup analysis of larger randomised trial - unclear if pre-planned analysis. 2 

3 
Low event rate. 3 

 4 
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 Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Do not offer de-intensification of curative treatment to 
people with HPV-positive cancer of the oropharynx, 
unless it is part of a clinical trial. 

Relative value placed on the 
outcomes considered 

The GC thought that reducing treatment morbidity, whilst 
maintaining overall survival and locoregional control were the 
important outcomes of treatment de-intensification in this group.  

Quality of the evidence The quality of the evidence was rated as low to very low using 
GRADE. Health related quality of life was not reported in the 
evidence.  

The evidence was limited to oropharyngeal cancer, which is why 
recommendations were only made for this subgroup. 

The GC noted that current treatment is effective in the majority of 
patients. The available evidence did not demonstrate that using 
less intensive treatments in people with HPV-positive CUADT 
achieved similar outcomes. On this basis the GC agreed to 
recommend that deintensification of treatment should not be 
offered outside a clinical trial. 

Trade-off between clinical 
benefits and harms  

 

Continuing current practice may result in some patients receiving 
more intense treatment than they require but will ensure that the 
high levels of cure are maintained.  

Trade-off between net health 
benefits and resource use  

 

No health economic evidence was identified and no health 
economic model developed. The GC did not believe that this 
recommendation would lead to any additional costs or savings 
since there will be no change in current practice.  

Other considerations The GC noted that there are RCTs either recruiting or in 
development that will eventually answer the question of de-
intensification but these will not publish until around 2020. 
Therefore they did not recommend any further research in this 
area. 
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6 Less-common upper aerodigestive tract 1 

cancers 2 

6.1 Carcinoma of the nasopharynx 3 

Carcinoma of the nasopharynx is rare and accounts for approximately 2-3% of all head and 4 
neck cancers diagnosed in the UK. It is distinct from other head and neck squamous 5 
carcinomas in terms of natural history and response to treatment.  6 

Treatment of carcinoma of the nasopharynx is primarily non-surgical. Various combinations 7 
of radiotherapy and chemotherapy are used. The benefits of adding chemotherapy to 8 
radiotherapy for advanced disease are well established but there is a lack of consensus 9 
regarding the applicability of this approach for early stage disease.  10 

Surgery may be used for recurrent disease. 11 

 12 

Clinical question: What is the most effective curative treatment for carcinoma of the 
nasopharynx? 

Clinical evidence (see Appendix H) 13 

Concomitant chemotherapy (+/- adjuvant chemotherapy) versus radiotherapy alone 14 

Overall survival, locoregional recurrence and distant metastasis  15 

Evidence comparing concomitant platinum based chemotherapy (with or without adjuvant 16 
chemotherapy) to radiotherapy alone came from a network meta-analysis of eight 17 
randomised trials (Chen, 2015) in 2144 patients with stage II to IV (typically WHO type 2 or 18 
3) nasopharyngeal cancer. Moderate quality evidence suggests concomitant chemotherapy 19 
(radiotherapy and concomitant chemotherapy) is more effective than radiotherapy alone in 20 
terms of overall survival (HR 0.69; 95% C.I. 0.48 to 0.92; where HR < 1 favours radiotherapy 21 
and concomitant chemotherapy) and distant metastasis (HR 0.76; 95% C.I. 0.56 to 0.97; 22 
where HR < 1 favours radiotherapy and concomitant chemotherapy). There was uncertainty 23 
about whether radiotherapy and concomitant chemotherapy was more effective than 24 
radiotherapy alone in terms of locoregional recurrence (HR 0.80; 95% C.I. 0.51 to 1.12; 25 
where HR < 1 favours radiotherapy and concomitant chemotherapy). 26 

Moderate quality evidence suggests concomitant chemotherapy plus adjuvant chemo 27 
(radiotherapy and concomitant chemotherapy +AC) is more effective than radiotherapy alone 28 
in terms of overall survival (HR 0.59; 95% C.I. 0.48 to 0.71; where HR < 1 favours 29 
radiotherapy and concomitant chemotherapy +AC), locoregional recurrence (HR 0.56; 95% 30 
C.I. 0.36 to 0.81; where HR < 1 favours radiotherapy and concomitant chemotherapy +AC) 31 
and distant metastasis (HR 0.64; 95% C.I. 0.50 to 0.81; where HR < 1 favours radiotherapy 32 
and concomitant chemotherapy +AC).  33 

Treatment related mortality 34 

Moderate quality evidence from a meta-analysis of 13 randomised trials (Zhang et al., 2012), 35 
suggests treatment related mortality is more likely with cisplatin based radiotherapy and 36 
concomitant chemotherapy than with radiotherapy alone. The rates of treatment related 37 
mortality were 1.9% versus 0.3% for radiotherapy and concomitant chemotherapy versus 38 
radiotherapy alone (RR = 3.11; 95% C.I. 1.60 to 6.05; where RR > 1 favours RT alone).  39 

In subgroup analyses by timing of chemotherapy, treatment related mortality was more likely 40 
with sequential chemotherapy (neo-adjuvant or adjuvant therapy) than with radiotherapy 41 
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alone (RR 4.24; 95% C.I. 1.76 to 10.23; RR > 1 favours RT alone). There was uncertainty 1 
about whether treatment related mortality was more likely with concomitant chemotherapy 2 
than RT alone (RR 1.85; 95% C.I. 0.64 to 5.33; RR >1 favours RT alone). 3 

Adverse events 4 

Low quality evidence from a meta-analysis of 13 randomised trials including 2829 patients 5 
with nasopharyngeal cancer (Zhang et al., 2012) suggests that severe adverse events (WHO 6 
grade 3 or 4) are more likely with cisplatin based radiotherapy and concomitant 7 
chemotherapy than with radiotherapy alone. The rates of anaemia, leucopoenia, 8 
thrombocytopenia, mucositis and nausea/vomiting were significantly higher in patients 9 
treated with radiotherapy and concomitant chemotherapy than in those receiving 10 
radiotherapy alone.  11 

Stage II patients 12 

A single randomised trial in 230 patients with stage II nasopharyngeal cancer (Chen & Wen, 13 
2011) provides moderate quality evidence, that radiotherapy and concomitant chemotherapy 14 
is more effective than RT alone in terms of overall survival, locoregional recurrence and 15 
distant metastasis. Grade 3 to 4 toxicity, however, was more likely with radiotherapy and 16 
concomitant chemotherapy than with RT, with rates of 64% versus 40% respectively (P 17 
<0.001, favours RT). 18 

WHO type 1 patients 19 

Low quality evidence comparing radiotherapy and concomitant chemotherapy with RT in 55 20 
patients with WHO type 1 disease comes from an individual patient meta-analysis of eight 21 
randomised trials (Baujat, Audry, Bourhis, & Chan, 2006). In patients with WHO type 1 22 
disease radiotherapy and concomitant chemotherapy was more effective than RT alone (HR 23 
0.30; 95%C.I. 0.15 to 0.59; HR <1 favours radiotherapy and concomitant chemotherapy). 24 

Adding neoadjuvant or adjuvant chemotherapy to radiotherapy and concomitant 25 
chemotherapy 26 

Moderate quality evidence, from a network meta-analysis of 8 trials (Chen et al., 2015) 27 
including 2144 patients suggests uncertainty over whether adding adjuvant chemotherapy to 28 
concomitant chemotherapy improves outcomes in terms of overall survival (HR 0.86; 95% 29 
C.I. 0.60 to 1.16; where HR < 1 favours radiotherapy and concomitant chemotherapy +AC), 30 
locoregional recurrence (HR 0.72; 95% C.I. 0.43 to 1.15; where HR < 1 favours radiotherapy 31 
and concomitant chemotherapy +AC) or distant metastasis (HR 0.86; 95% C.I. 0.62 to 1.16; 32 
where HR < 1 favours radiotherapy and concomitant chemotherapy +AC). 33 

Moderate quality evidence from a network meta-analysis of 25 trials (Yan, Kumachev, Siu, & 34 
Chan, 2015) including 5576 patients suggests uncertainty about the benefit of adding neo-35 
adjuvant chemotherapy to radiotherapy and concomitant chemotherapy in terms of overall 36 
survival (HR 1.03; 95% C.I. 0.69 to 1.47; where HR < 1 favours neo-adjuvant chemotherapy 37 
+ radiotherapy and concomitant chemotherapy). The estimates of 3-year overall survival from 38 
this analysis were 61% for radiotherapy and concomitant chemotherapy +AC, 59% for neo-39 
adjuvant chemotherapy + radiotherapy and concomitant chemotherapy and 60% for 40 
radiotherapy and concomitant chemotherapy. 41 

Neoadjuvant chemotherapy versus no neoadjuvant chemotherapy 42 

Evidence about the effectiveness of neoadjuvant chemotherapy came from a meta-analysis 43 
of 6 randomised trials in 1418 patients with nasopharyngeal carcinoma (Ouyang & Xie, 44 
2013). Moderate quality evidence suggested that the addition of neo-adjuvant chemotherapy 45 
improved overall survival (HR 0.82; 95% C.I. 0.69 to 0.98; HR <1 favours neo-adjuvant 46 
chemotherapy) and reduced risk of distant metastasis (HR 0.69; 95% C.I. 0.56 to 0.84; HR 47 
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<1 favours neo-adjuvant chemotherapy), with uncertain effect on locoregional recurrence 1 
(HR 0.90; 95% C.I. 0.66 to 0.98; HR <1 favours neo-adjuvant chemotherapy). 2 

Low quality evidence from a meta-analysis of four randomised trials including 751 patients 3 
(Zhang et al., 2012), suggests treatment related mortality is more likely with cisplatin based 4 
neo-adjuvant sequential radiotherapy and concomitant chemotherapy than with radiotherapy 5 
alone. The rates of treatment related mortality were 2.9% versus 1.2% for neo-adjuvant + 6 
concomitant chemotherapy and radiotherapy respectively (RR = 4.20; 95% C.I. 1.52 to 6.05; 7 
where RR > 1 favours RT alone).  8 

IMRT versus conventional/conformal radiotherapy 9 

Evidence comparing IMRT to conventional radiotherapy comes from a systematic review of 10 
three randomised trials (Kam MK et al., 2007; Peng et al., 2012; Pow et al., 2006) including 11 
717 patients with stage I to III nasopharyngeal cancer (Marta, 2014) . Moderate quality 12 
evidence from 2 randomised trials (Pow et al., 2006; Kam MK et al., 2007) suggests that 13 
xerostomia (grade 2 to 4) at 6 to 12 months post RT is less likely with IMRT than with 14 
conventional RT (HR 0.75; 95% C.I. 0.64 to 0.87; HR < 1 favours IMRT). The rates of 15 
xerostomia were 28% with IMRT versus 59% with conventional RT.  16 

From one trial (Peng et al., 2012) including 616 patients there is moderate quality evidence 17 
that IMRT improves overall survival when compared with 2D-RT (HR 0.56; 95% CI 0.39 to 18 
0.80; HR < 1 favours IMRT) but uncertainty about whether IMRT improves local control (HR 19 
0.91; 95% CI 0.78 to 1.06; HR < 1 favours IMRT) when compared with conventional RT. 20 

Low quality evidence from one randomised trial (Pow et al., 2006) including 46 patients 21 
suggests Global health scores showed continuous improvement in quality of life after both 22 
IMRT and radiotherapy and concomitant chemotherapy but at 12 months after RT, SF-36 23 
subscale scores for role-physical, bodily pain and physical function are significantly better 24 
with IMRT. 25 
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Table 57: GRADE: Profile for concomitant platinum based chemotherapy (with or without adjuvant chemotherapy) and radiotherapy. 1 

 Direct evidence Indirect evidence Network meta-analysis 

Comparison Hazard ratio 
(95%CI) 

Quality of evidence Hazard ratio 
(95%CI) 

Quality of 
evidence 

Hazard ratio 
(95%CI) 

Quality of evidence
1
 

Overall mortality (Chen et al, 2014) 

CCRT+AC v CCRT 0.77 (0.46 – 1.29) Moderate
2,3

 NR - 0.86 (0.60 – 1.16) Moderate
2,3

 

CCRT+AC v RT 0.64 (0.53 – 0.76) Moderate
2
 NR - 0.59 (0.48 – 0.71) Moderate

2
 

CCRT v RT 0.66 (0.46 – 1.29) Moderate
2
 NR - 0.69 (0.48 – 0.92) Moderate

2
 

Locoregional recurrence (Chen et al, 2014) 

CCRT+AC v CCRT 0.50 (0.21–1.17) Moderate
2,3

 NR - 0.72 (0.43 – 1.15) Moderate
2,3

 

CCRT+AC v RT 0.59 (0.40 – 0.89) Moderate
2
 NR - 0.56 (0.36 – 0.81) Moderate

2
 

CCRT v RT 0.72 (0.47 – 1.10) Moderate
2
 NR - 0.80 (0.51 – 1.12) Moderate

2
 

Distant metastases (Chen et al, 2014) 

CCRT+AC v CCRT 0.71 (0.46– 1.10) Moderate
2,3

 NR - 0.86 (0.62 – 1.16) Moderate
2,3

 

CCRT+AC v RT 0.67 (0.52– 0.87) Moderate
2
 NR - 0.64 (0.50 – 0.81) Moderate

2
 

CCRT v RT 0.68 (0.50– 0.95) Moderate
2
 NR - 0.76 (0.56 – 0.97) Moderate

2
 

Treatment related mortality (Zhang et al, 2012) 

CCRT+AC v CCRT NR - NR - NR - 

CCRT+AC v RT RR 4.35 (0.75 – 
25.6) 

Low
4
 NR - NR - 

CCRT v RT RR 1.85 (0.64 – 
5.33) 

Low
4
 NR - NR - 

CCRT = radiotherapy and concomitant chemotherapy  
1 

GRADE quality assessment was applied to pairwise comparisons from the NMA, rather than the network as a whole. 2 
2
 Allocation concealment was inadequate in all trials. 3 

3 
Imprecise effect estimate: confidence interval crosses both no effect and appreciable benefit or harm. 4 

4 
Very low number of events. 5 

Abbreviations: AC, adjuvant chemotherapy; radiotherapy and concomitant chemotherapy, radiotherapy and concomitant chemotherapy; CI, 6 
confidence interval; NR, not reported; RT, radiotherapy 7 
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Table 58: GRADE profile for neo-adjuvant chemotherapy versus no neo-adjuvant chemotherapy 1 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neo-
adjuvant 
chemo plus 
RT 

RT Relativ
e 
(95% 
CI) 

Absolute 

Treatment related mortality (Zhang, 2012) 

4 randomise
d trials 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none 16/358  

(4.5%) 
3/393  
(0.76
%) 

RR 
4.20 
(1.52 to 
11.63) 

24 more 
per 1000 
(from 4 
more to 
81 more) 

LOW  

Overall survival (event is death from any cause) (OuYang, 2013) 

6 randomise
d trials 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
2
 no serious 

imprecision 
none 214/712  

(30.1%) 
243/7
06  
(34.4
%) 

HR 
0.82 
(0.62 to 
0.98) 

- MODERAT
E 

 

Locoregional recurrence (OuYang, 2013) 

6 randomise
d trials 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
2
 no serious 

imprecision 
none 146/712  

(20.5%) 
176/7
00  
(25.1
%) 

HR 
0.90 
(0.66 to 
1.22) 

- MODERAT
E 

 

Distant metastasis (OuYang, 2013) 

6 randomise
d trials 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

serious
1
 no serious 

imprecision 
none 131/712  

(18.4%) 
189/7
06  
(26.8
%) 

RR 
0.69 
(0.56 to 
0.84) 

- MODERAT
E 

 

1 
Very low number of events. 2 

2
 Various regimens used - 4/6 used no concomitant chemotherapy. 3 



 

 

Cancer of the upper aerodigestive tract 
Less-common upper aerodigestive tract cancers 

© National Collaborating Centre for Cancer 174 

Table 59: GRADE profile for IMRT versus conventional/conformal radiotherapy 1 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

IMRT 2D-RT Relative 
(95% CI) 

Absolute 

Xerostomia (follow-up 6-12 months) (Marta, 2014) 

2 randomise
d trials 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 95/33
4  
(28.4
%) 

199/3
38  
(58.9
%) 

HR 0.75 
(0.64 to 
0.87) 

- MODERAT
E 

 

Local recurrence (Peng, 2012) 

1 randomise
d trials 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 29/30
6  
(9.5%
) 

50/31
0  
(16.1
%) 

HR 0.91 
(0.78 to 
1.06) 

5-year local 
control rate 
90.5% with 
IMRT vs. 
83.8% with 
2D-RT 

MODERAT
E 

 

Overall survival (event is death from any cause) (Peng, 2012) 

1 randomise
d trials 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 62/30
6  
(20.3
%) 

101/3
10  
(32.6
%) 

HR 0.56 
(0.39 to 
0.80) 

5-year overall 
survival 76.9% 
with IMRT vs. 
67.1% with 
2D-RT 

MODERAT
E 

 

Quality of life, 6-12 months post RT (Pow, 2006) 

1 randomise
d trials 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

serious2 none 24 21 continuous improvement in 
quality of life after both 
IMRT and RT and 
concomitant 
chemotherapy but at 12 
months after RT, SF-36 
subscale scores for role-
physical, bodily pain and 
physical function were 

LOW  
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Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

IMRT 2D-RT Relative 
(95% CI) 

Absolute 

significantly better with 
IMRT. 

1 
Studies were at unclear risk of bias using the Cochrane risk of bias criteria. 1 

2 
Very low number of patients. 2 
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Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Offer intensity-modulated radiation therapy with 
concomitant chemotherapy to people with locally 
advanced (stage II and above) nasopharyngeal cancer. 

 

Consider adjuvant or neo-adjuvant chemotherapy for 
people with locally advanced (stage II and above) 
nasopharyngeal cancer. 

Relative value placed on the 
outcomes considered 

Overall survival, disease recurrence and treatment-related 
morbidity were considered when making the recommendations.  

Quality of the evidence The evidence was of low to moderate quality, using the GRADE 
system. There was no evidence about the impact of 
chemotherapy on quality of life and no health economic studies. 
The older studies were likely to have used a different WHO 
classification for nasopharyngeal cancer subtype – although 
almost all the evidence was from patients WHO types 2 or 3..  

Based on the evidence of improved overall survival, reduced 
toxicity and improved quality of life the GC recommended IMRT 
for the treatment of nasopharyngeal cancer. Given the limited data 
available on stage I patients the GC were only able to make 
recommendations on locally advanced disease (stage II or 
above). The GC were unable to make a strong recommendation in 
favour of the addition of either neo-adjuvant or adjuvant 
chemotherapy to radiotherapy and concomitant chemotherapy 
due to uncertainty about the effectiveness of these treatments. 

Trade-off between clinical 
benefits and harms  

 

The GC believed that better overall survival is an important benefit 
of concomitant chemotherapy. Recommending IMRT is likely to 
reduce radiotherapy-related morbidity (e.g. xerostomia). However, 
additional chemotherapy is likely to be associated with additional 
toxicity.  

On balance the GC that the benefits of overall survival outweighed 
the additional toxicity which is likely to be manageable.  

Trade-off between net health 
benefits and resource use  

 

Radiotherapy and concomitant chemotherapy is current practice 
for patients with nasopharyngeal cancer. So these 
recommendations are unlikely to have a significant impact on 
treatment costs for this rare cancer. 

Other considerations Although the evidence supports current practice there is still 
uncertainty about optimal sequential chemotherapy. 

6.2 Carcinoma of the paranasal sinuses 8 

The management of patients with carcinoma of the paranasal sinuses is challenging. Surgery 9 
and reconstruction is the current standard of care but results in significant morbidity 10 
particularly, for example, if the orbital contents are removed. 11 

Adjuvant radiotherapy is usually used after surgery to improve local control rates but the 12 
optimal sequencing of treatment in borderline resectable disease is unclear. 13 
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There is also uncertainty about the role of chemotherapy in the treatment of carcinoma of the 1 
paranasal sinuses. 2 

 3 

Clinical question: What is the optimal role and timing (in relation to other 
treatments) of surgery in the management of paranasal sinus carcinoma? 

Clinical evidence (see Appendix H) 4 

Surgery with radiotherapy versus surgery alone 5 

Very low quality evidence from a meta-analysis of 16 observational studies (Amit et al., 2013) 6 
including 356 patients suggests that the addition of radiotherapy or radiotherapy and 7 
concomitant chemotherapy to surgery does not improve overall survival in patients treated 8 
for adenoid cystic carcinoma of the nasal cavity or paranasal sinuses. 5-year overall survival 9 
was estimated to be 63% for patients receiving radiotherapy or radiotherapy and concomitant 10 
chemotherapy in addition to surgery, and 74% in patients receiving surgery alone. Similarly, 11 
very low quality evidence from a meta-analysis of non-comparative case series (Husain et 12 
al., 2013) including 39 studies and 57 patients suggests that the addition of radiotherapy to 13 
surgery results in similar overall survival in patients treated for sinonasal adenoid cystic 14 
carcinoma. In the surgery only group, 63.2% of patients were alive at last reported follow-up 15 
compared with 68.4% of patients treated with both surgery and radiotherapy. 16 

Four observational trials (Agger 2009, Blanch 2004, Choussy 2010, Dulguerov 2001; very 17 
low quality evidence) also studied the effect of adding radiotherapy to surgery (407 patients 18 
in total). Inclusion criteria for each trial varied in terms of tumour site and/or histology, and so 19 
the results could not be pooled. None of these trials demonstrated a significant benefit from 20 
the addition of radiotherapy to surgery in terms of overall survival, disease-free survival, or 21 
disease control. 22 

Type of surgery 23 

Very low quality evidence from one observational study (Resto 2008 , 70 patients) suggests 24 
that in patients with sinonasal malignancies, overall survival and disease-free survival are 25 
higher in patients treated with complete surgical tumour resection than in patients treated 26 
with partial resection (5-year overall survival 90% and 53%, and 5-year disease-free survival 27 
90% and 49% for complete and partial resection, respectively). Rates of local control and 28 
regional metastasis-free survival were similar regardless of the type of surgery patients 29 
received. 30 

Very low quality evidence from one observational study (Liu 2013 , 61 patients) suggests that 31 
in patients with advanced maxillary sinus cancer, quality of life after surgery is improved by 32 
treatment with conservative maxillectomy compared with radical maxillectomy (measured up 33 
to 18 months after surgery). Overall survival at 2, 3 and 5 years was similar in patients 34 
treated with radical or conservative maxillectomy. 35 

Very low quality evidence from one observational study (Vergez 2012, 48 patients) suggests 36 
that treatment with endoscopic surgery or lateral rhinotomy has similar outcomes in 37 
sinonasal adenocarcinoma patients. There was no significant difference in rates of overall 38 
survival, disease recurrence, or metastasis between treatment groups. 39 

Chemotherapy 40 

Very low quality evidence from one observational study (Kreppel 2012, 53 patients) suggests 41 
that in surgically-treated patients with squamous cell carcinoma of the maxillary sinus 42 
receiving neo-adjuvant radiochemotherapy, cisplatin treatment results in higher rates of 43 
complete response, overall survival and locoregional control than carboplatin treatment. 44 
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Very low quality evidence from one observational study (Isobe 2005, 124 patients) suggests 1 
that in patients treated with surgery and radiotherapy, treatment with the combination of neo-2 
adjuvant chemotherapy and radiotherapy and concomitant chemotherapy improves local 3 
control, disease-free survival and overall survival compared to the use of either treatment in 4 
isolation. 5 

Type of radiotherapy 6 

Two observational studies (very low quality evidence) suggest that in patients with paranasal 7 
sinus carcinoma, some outcomes may be improved by treatment with postoperative 8 
intensity-modulated radiotherapy (IMRT) instead of conventional radiotherapy. In one study 9 
(Dirix 2010, 81 patients) rates of local control, disease-free survival, and overall survival were 10 
higher 2 years after treatment with IMRT than with conventional radiotherapy. The incidence 11 
of treatment related morbidities was also lower in IMRT-treated patients. A second study 12 
(Duthoy 2005, 58 patients), conducted in ethmoid adenocarcinoma patients only, did not find 13 
any significant effect of the type of radiotherapy on overall survival or local control. 14 
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Table 60: GRADE table: surgery + radiotherapy vs surgery alone in SCC of the nasal vestibule 1 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistency Indirectness Imprecisi
on 

Other 
consideration
s 

Surgery + 
radiotherapy 
(SRT) 

Surgery 
alone (S) 

Absolut
e 

5-year overall survival 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 22 17 SRT: 53 

± 13% 

S: 57 ± 
17% 

VERY 
LOW 

 

5-year disease-specific survival 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 22 17 SRT: 91 

± 6% 

S: 96 ± 
4% 

VERY 
LOW 

 

5-year locoregional control 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 22 17 SRT: 87 

± 7% 

S: 94 ± 
6% 

VERY 
LOW 

 

1 
Agger 2013. 2 

2
 Postoperative RT was administered selectively to surgically-treated patients with involved or unclear margins. Length of follow up is not clear. Comparative results are only 3 

reported for a subset of patients (T1); reasons for this are not explained by the authors.  4 
3 

Small study population. 5 

Table 61: GRADE table: surgery + radiotherapy/ radiotherapy and concomitant chemotherapy vs surgery alone in adenoid cystic 6 
carcinoma of the nasal cavity or paranasal sinuses 7 

Quality assessment No of patients Effect 
Quali
ty 
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No of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideration
s 

Surgery + radiotherapy/ 
radiotherapy and concomitant 
chemotherapy 

Surge
ry 
alone 

Absolu
te 

5-year overall survival 

15
1
 observation

al studies 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

serious
2
 serious

3
 none 282 77 Surgery 

+ 
RT/Ch
RT 
group = 
63%; 
surgery 
only 
group = 
74% 

VER
Y 
LOW 

 

1
 Amit 2013. 1 

2 
Not all included studies directly compared the two interventions. 2 

3 
Analysis based on small (median 22 patients) studies. 3 

Table 62: GRADE table: surgery + radiotherapy vs surgery alone for treatment of sinonasal malignancies 4 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
considerations 

Surgery + 
radiotherapy 

Surger
y alone 

Absolute 

5-year overall survival 

1
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

serious
3
 serious

4
 none 40 55 Surgery + RT 

group = 26%; 
surgery only 
group = 41% 

VERY 
LOW 

 

1 
(Blanch, Ruiz, Alos, Traserra-Coderch, & Bernal-Sprekelsen, 2004). 5 

2 
Unclear how patients were assigned to treatment, and whether baseline characteristics of the different treatment groups were similar. 6 

3
 22% of included patients had tumor histology categorised as "nonepithelial forms'. 7 

4 
Small study population. 8 
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Table 63: GRADE table: surgery + radiotherapy vs surgery alone for treatment of nasoethmoidal adenocarcinoma 1 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surgery + 
radiotherap
y 

Surger
y 
alone 

Relativ
e 
(95% 
CI) 

Absolute 

Incidence of disease recurrence (follow-up length not reported) 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 31/55  

(56.4%) 
28/55  
(50.9%
) 

RR 1.11 
(0.78 to 
1.57) 

56 more 
per 1000 
(from 112 
fewer to 
290 more) 

VERY 
LOW 

 

1 
Choussy 2010. 2 

2 
Length of follow up is not reported. 3 

3
 Small population size. 4 

Table 64: GRADE table: surgery + radiotherapy vs surgery alone for treatment of carcinoma of the nasal cavity or paranasal sinuses 5 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surgery + 
radiotherap
y 

Surger
y 
alone 

Absolute 

Carcinoma-specific actuarial survival (follow-up median 72 months) 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surgery + 
radiotherap
y 

Surger
y 
alone 

Absolute 

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 113 44 2 year survival : SRT = 

82 ± 6%, S = 84 ± 6% 

5 year survival: SRT = 
66 ± 5%, S = 79% ± 6% 

10 year survival: SRT = 
60 ± 5%, S  

= 76 ± 6% 

   

   

   

   

VERY 
LOW 

 

Locoregional control (follow-up median 72 months) 

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 113 44 2 year survival : SRT = 

70 ± 4%, S = 74 ± 7% 

5 year survival: SRT = 
63 ± 4%, S = 70% ± 7% 

10 year survival: SRT = 
57 ± 8%, S  

= 70 ± 7% 

VERY 
LOW 

 

1 
Dulguerov 2001 1 
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2 
The study authors noted that patients treated with surgery and radiation had less favourable prognosis; significant differences in histology, tumour location and stage between 1 

treatment groups. 2 
3
 Small study population. 3 

Table 65: GRADE table: surgery + radiotherapy vs surgery alone be used for treatment of sinonasal adenoid cystic carcinoma 4 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surgery + 
radiotherapy 

Surger
y alone 

 Absolute 

Number of deaths at last follow up (median follow up 50.1 months for surgery only; 61.5 months for surgery combined with radiotherapy) 

39
1
 observationa

l studies 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

serious
2
 very 

serious
3
 

none 38 19 Surgery only 
group: 12/19 
(63.2%) 

Surgery combined 
with radiotherapy: 
26/38 (68.4%) 

VERY 
LOW 

 

1
 Husain 2013. 5 

2 
Included studies did not directly compare the two interventions. 6 

3
 The majority of included studies were small case series or individual case reports (study size range: 1-22 patients). 7 

Table 66: GRADE table: postoperative IMRT vs postoperative radiotherapy and concomitant chemotherapy for cancer of the paranasal 8 
sinuses or nasal cavity 9 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperativ
e IMRT 

Postoperativ
e 
radiotherapy 
and 
concomitant 
chemothera
py 

Relati
ve 
(95% 
CI) 

Absolut
e 

2-year local control 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperativ
e IMRT 

Postoperativ
e 
radiotherapy 
and 
concomitant 
chemothera
py 

Relati
ve 
(95% 
CI) 

Absolut
e 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 40 41 - IMRT = 

76%; 
radiothe
rapy 
and 
concomi
tant 
chemot
herapy 
= 67% 

VERY 
LOW 

 

 

2-year overall survival 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 40 41 - IMRT = 

89%; 
radiothe
rapy 
and 
concomi
tant 
chemot
herapy 
= 73% 

VERY 
LOW 

 

2-year disease free survival 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 40 41 - IMRT = 

72%; 
radiothe
rapy 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperativ
e IMRT 

Postoperativ
e 
radiotherapy 
and 
concomitant 
chemothera
py 

Relati
ve 
(95% 
CI) 

Absolut
e 

and 
concomi
tant 
chemot
herapy 
= 60% 

Disease control 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 40 41 - IMRT = 

89%; 
radiothe
rapy 
and 
concomi
tant 
chemot
herapy 
= 89% 

VERY 
LOW 

 

Incidence of mucositis 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 25/40  

(62.5%) 
40/41  
(97.6%) 

RR 
0.64 
(0.50 
to 
0.82) 

351 
fewer 
per 
1000 
(from 
176 
fewer to 
488 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperativ
e IMRT 

Postoperativ
e 
radiotherapy 
and 
concomitant 
chemothera
py 

Relati
ve 
(95% 
CI) 

Absolut
e 

fewer) 

Incidence of dysphagia 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 9/40  

(22.5%) 
14/41  
(34.1%) 

RR 
0.66 
(0.32 
to 
1.35) 

116 
fewer 
per 
1000 
(from 
232 
fewer to 
120 
more) 

VERY 
LOW 

 

 

Incidence of xerostomia 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 15/40  

(37.5%) 
37/41  
(90.2%) 

RR 
0.42 
(0.28 
to 
0.63) 

523 
fewer 
per 
1000 
(from 
334 
fewer to 
650 
fewer) 

VERY 
LOW 

 

Incidence of pain 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 18/40  

(45%) 
34/41  
(82.9%) 

RR 
0.54 
(0.37 
to 

381 
fewer 
per 
1000 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperativ
e IMRT 

Postoperativ
e 
radiotherapy 
and 
concomitant 
chemothera
py 

Relati
ve 
(95% 
CI) 

Absolut
e 

0.79) (from 
174 
fewer to 
522 
fewer) 

Incidence of smell disturbance 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 18/40  

(45%) 
36/41  
(87.8%) 

RR 
0.51 
(0.36 
to 
0.74) 

430 
fewer 
per 
1000 
(from 
228 
fewer to 
562 
fewer) 

VERY 
LOW 

 

Incidence of taste disturbance 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 29/40  

(72.5%) 
38/41  
(92.7%) 

RR 
0.78 
(0.63 
to 
0.96) 

204 
fewer 
per 
1000 
(from 37 
fewer to 
343 
fewer) 

VERY 
LOW 

 

Incidence of fatigue 

1
1
 observation seriou no serious no serious serious

3
 none 20/40  32/41  RR 281 VERY  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperativ
e IMRT 

Postoperativ
e 
radiotherapy 
and 
concomitant 
chemothera
py 

Relati
ve 
(95% 
CI) 

Absolut
e 

al studies s
2
 inconsistency indirectness (50%) (78%) 0.64 

(0.45 
to 
0.91) 

fewer 
per 
1000 
(from 70 
fewer to 
429 
fewer) 

LOW 

1 
Dirix 2010. 1 

2
 Historical control group used. Imbalances in the background care received by the two different treatment groups. 2 

3 
Small study population. 3 

Table 67: GRADE table: postoperative IMRT vs postoperative radiotherapy and concomitant chemotherapy for ethmoid adenocarcinoma 4 

Quality assessment No of patients Effect 

Qual
ity 

 

No 
of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Postoperati
ve IMRT 

Postoperati
ve 
radiotherap
y and 
concomita
nt 
chemother
apy Absolute 

Overall survival 
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Quality assessment No of patients Effect 

Qual
ity 

 

No 
of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Postoperati
ve IMRT 

Postoperati
ve 
radiotherap
y and 
concomita
nt 
chemother
apy Absolute 

1
1
 observatio

nal studies 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectne
ss 

serious
3
 none 28 30 2 year survival : IMRT = 65%; 

conventional RT = 83% 

4 year survival: IMRT = 58%; 
conventional RT = 66% 

 

   

   

   

VER
Y 
LOW 

 

Local control 

1
1
 observatio

nal studies 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectne
ss 

serious
3
 none 28 30 2 year survival : IMRT = 69%; 

conventional RT = 70% 

4 year survival: IMRT = 63%; 
conventional RT = 63% 

VER
Y 
LOW 

 

1
 Duthoy 2005. 1 

2
 Historical control group used. Limited data on patient characteristics or care given in addition to the intervention. 2 

3 
Small population size. 3 

Table 68: GRADE table: neo-adjuvant + concurrent chemotherapy vs neo-adjuvant chemotherapy alone for treatment of maxillary sinus 4 
carcinoma 5 

Quality assessment No of patients Effect Qualit
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y 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neo-adjuvant + 
concurrent 
chemotherapy 
(NA + 
radiotherapy 
and 
concomitant 
chemotherapy) 

Neo-adjuvant 
chemotherapy 
alone (NA) 

Absolut
e 

5-year overall survival 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 47 39 NA + 

radiother
apy and 
concomit
ant 
chemoth
erapy = 
66.7% 

NA = 
54.2% 

VERY 
LOW 

 

5-year disease free survival 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none   NA + 

radiother
apy and 
concomit
ant 
chemoth
erapy = 
62.5% 

NA = 
50.0% 

VERY 
LOW 

 

5-year local control 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none   NA + 

radiother
apy and 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neo-adjuvant + 
concurrent 
chemotherapy 
(NA + 
radiotherapy 
and 
concomitant 
chemotherapy) 

Neo-adjuvant 
chemotherapy 
alone (NA) 

Absolut
e 

concomit
ant 
chemoth
erapy = 
87.5% 

NA = 
65.6% 

1
 Isobe 2005. 1 

2 
Treatment in addition to the intervention varied substantially between patients. Differences specific to treatment groups are not reported. 2 

3 
Small population size. 3 

Table 69: GRADE table: neo-adjuvant + concurrent chemotherapy vs concurrent chemotherapy alone be used for treatment of maxillary 4 
sinus carcinoma 5 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neo-adjuvant + 
concurrent 
chemotherapy 

Concurrent 
chemotherapy 
alone 

Absolut
e 

5-year overall survival 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - NA + 

radiother
apy and 
concomit
ant 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neo-adjuvant + 
concurrent 
chemotherapy 

Concurrent 
chemotherapy 
alone 

Absolut
e 

chemoth
erapy = 
66.7% 

radiother
apy and 
concomit
ant 
chemoth
erapy = 
54.2% 

5-year disease free survival 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - NA + 

radiother
apy and 
concomit
ant 
chemoth
erapy = 
62.5% 

radiother
apy and 
concomit
ant 
chemoth
erapy = 
44.4% 

VERY 
LOW 

 

5-year local control 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - NA + 

radiother
apy and 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neo-adjuvant + 
concurrent 
chemotherapy 

Concurrent 
chemotherapy 
alone 

Absolut
e 

concomit
ant 
chemoth
erapy = 
87.5% 

radiother
apy and 
concomit
ant 
chemoth
erapy = 
68.8% 

1 
Isobe 2005. 1 

2 
Treatment in addition to the intervention varied substantially between patients. Differences specific to treatment groups are not reported. 2 

3 
Small population size. 3 

Table 70: GRADE table: 40 Gy radiotherapy vs 50 Gy radiotherapy for maxillary sinus squamous cell carcinoma 4 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

40 Gy 
radiotherapy 

50 Gy 
radiotherapy 

Absolute 

5-year overall survival 

1
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 18 35 40 Gy = 

41.7%; 50 
Gy = 
31.3% 

VERY 
LOW 

 

5-year locoregional control 

1
1
 observational serious no serious no serious serious

3
 none 18 35 40 Gy = VERY  
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

40 Gy 
radiotherapy 

50 Gy 
radiotherapy 

Absolute 

studies 
2
 inconsistency indirectness 58.9%; 50 

Gy = 
57.8% 

LOW 

1
 Kreppel 2012. 1 

2
 Unclear how patients were assigned to treatment, and whether baseline characteristics of the different treatment groups were similar. 2 

3
 Small population size. 3 

Table 71: GRADE table: carboplatin vs cisplatin for maxillary sinus squamous cell carcinoma 4 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

Carboplati
n 

Cisplat
in 

Absolute 

5-year overall survival 

1
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 20 33  Carboplatin = 

31.7%; 
Cisplatin = 
37.2% 

VERY 
LOW 

 

5-year locoregional control 

1
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 20 33  Carboplatin = 

49.4%; 
Cisplatin = 
63.9% 

VERY 
LOW 

 

Complete response rate 

1
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 1/20  

(5%) 
10/33  
(30.3%) 

 303 fewer per 
1000 

VERY 
LOW 

 

1
 Kreppel 2012. 5 

2 
Unclear how patients were assigned to treatment, and whether baseline characteristics of the different treatment groups were similar. 6 

3 
Small population size. 7 
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Table 72: GRADE table: conservative maxillectomy vs radical maxillectomy be used for primary advanced maxillary sinus malignancy 1 

Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stud
ies 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Radical 
maxillect
omy 

Conserva
tive 
maxillect
omy 

Absolute 

Overall survival 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 27 34 2 year survival: radical = 67.65%; 

conservative = 66.67%  

3 year survival: radical = 58.11%; 
conservative = 53.68%  

5 year survival: radical = 44.97%; 
conservative = 42.95%  

VER
Y 
LO
W 

 

Health related quality of life, composite score at 6 months (assessed with: University of Washington QOL scale, higher score indicates better QOL) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 27 34 Radical: 658 ± 103; conservative: 746 ± 

104 
VER
Y 
LO
W 

 

Health related quality of life, composite score at 12 months (assessed with: University of Washington QOL scale, higher score indicates better QOL) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 27 34 Radical: 655 ± 101; conservative: 763 ± 

88 
VER
Y 
LO
W 

 

Health related quality of life, composite score at 18 months (assessed with: University of Washington QOL scale, higher score indicates better QOL) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 27 34 Radical: 637 ± 130; conservative: 759 ± 

97 
VER
Y 
LO
W 

 

1 
Liu 2013. 2 

2 
Unclear how patients were assigned to treatment. Limited baseline characteristics reported. 3 

3 
Small population size. 4 
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Table 73: GRADE table: complete tumour resection vs partial tumour resection or sinonasal malignancies with skull base involvement 1 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

Complete 
tumour 
resection 

Partial 
tumour 
resection 

Absolute 

5 year local control (follow-up median 3.5 years) 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - Complete 

resection = 
95%; Partial 
resection = 
82% 

VERY 
LOW 

 

5 year disease free survival (follow-up median 3.5 years) 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - Complete 

resection = 
90%; Partial 
resection = 
49% 

VERY 
LOW 

 

5 year overall survival (follow-up median 3.5 years) 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - Complete 

resection = 
90%; Partial 
resection = 
53% 

VERY 
LOW 

 

5 year regional metastasis free survival (follow-up median 3.5 years) 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - Complete 

resection = 
87%; Partial 
resection = 
88% 

VERY 
LOW 

 

5 year distant metastasis free survival (follow-up median 3.5 years) 

1
1
 observational 

studies 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none - - Complete 

resection = 
95%; Partial 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

Complete 
tumour 
resection 

Partial 
tumour 
resection 

Absolute 

resection = 
69% 

1 Resto 2008. 1 
2 Higher radiotherapy dose delivered to the partial resection group. 2 
3 Small population size. 3 

Table 74: GRADE table: endoscopic surgery vs lateral rhinotomy sinonasal adenocarcinoma 4 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Endoscopi
c surgery 

Lateral 
rhinotom
y 

Relativ
e 
(95% 
CI) 

Absolute 

Number of deaths, any cause (follow up: Endoscopic surgery group: mean 38 months; lateral rhinotomy group: mean 89 months) 

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 6/24  

(25%) 
10/24  
(41.7%) 

RR 
0.60 
(0.26 to 
1.39) 

167 fewer 
per 1000 
(from 308 
fewer to 
163 more) 

VERY 
LOW 

 

Number of deaths, disease related (follow up: Endoscopic surgery group: mean 38 months; lateral rhinotomy group: mean 89 months) (Copy) 

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 2/24  

(8.3%) 
4/24  
(16.7%) 

RR 
0.50 
(0.10 to 
2.48) 

83 fewer 
per 1000 
(from 150 
fewer to 
247 more) 

VERY 
LOW 

 

Incidence of local recurrence (follow up: Endoscopic surgery group: mean 38 months; lateral rhinotomy group: mean 89 months) (Copy) (Copy) 

1
1
 observation

al studies 
very 
seriou

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 3/24  

(12.5%) 
9/24  
(37.5%) 

RR 
0.33 

251 fewer 
per 1000 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Endoscopi
c surgery 

Lateral 
rhinotom
y 

Relativ
e 
(95% 
CI) 

Absolute 

s
2
 (0.10 to 

1.08) 
(from 338 
fewer to 30 
more) 

Incidence of distant metastasis (follow up: Endoscopic surgery group: mean 38 months; lateral rhinotomy group: mean 89 months) (Copy) (Copy) 
(Copy) 

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 2/24  

(8.3%) 
1/24  
(4.2%) 

RR 2.0 
(0.19 to 
20.6) 

42 more per 
1000 (from 
34 fewer to 
817 more) 

VERY 
LOW 

 

3 year local control rate 

1
1
 observation

al studies 
seriou
s

4
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 24 24 - Endoscopic 

surgery = 
87.5%; 
lateral 
rhinotomy = 
75% 

VERY 
LOW 

 

1 
Vergez 2012. 1 

2 
Longer follow up for comparison group, giving more time in which to detect death or disease recurrence. Unclear how patients were assigned to treatment. Limited detail of care 2 

received in addition to the intervention. Some patients received radiotherapy and some did not; unclear if the proportions were split evenly between treatment groups. 3 
3 

Small population size. 4 
4 

Unclear how patients were assigned to treatment. Limited detail of care received in addition to the intervention. Some patients received radiotherapy and some did not; unclear if 5 
the proportions were split evenly between treatment groups. 6 

 7 
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Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Offer surgery as the first treatment for carcinoma of the 
paranasal sinuses if complete resection is possible. 

 

Consider radiotherapy with or without concomitant 
chemotherapy before planned surgical resection of the 
paranasal sinuses if complete resection is not initially 
possible. 

Relative value placed on the 
outcomes considered 

Outcomes related to survival were considered most important by 
the GC when drafting recommendations. Some evidence was 
reported for all outcomes with the exception of eye preservation 
rates. However, all of the available evidence was of very low 
quality and associated with considerable uncertainty and risks of 
bias. The recommendations of the GC were therefore based 
largely on clinical experience (see Quality of the evidence). 

Quality of the evidence All evidence was rated as very low quality (using GRADE). Issues 
with the quality of the evidence included: 

 all studies were non-randomised and assessed as either at a 
high risk of bias or as ‘bias unknown or unclear’ 

 many studies accrued patients over long periods 

 population sizes were generally small. 

These issues severely limited the recommendations that could be 
made using the available evidence. Based on their clinical 
experience the GC recommended surgery as the first treatment 
for carcinoma of the paranasal sinuses because this provides the 
best potential for cure. Recommendations on the role of 
radiotherapy with or without concomitant chemotherapy before 
surgical resection were based solely on clinical experience and 
were made because they may increase the chance of rendering 
the tumour resectable. 

Postoperative radiotherapy is currently widely used in this group 
of patients but there is uncertainty over whether this delivers any 
benefits. The GC therefore made a research recommendation in 
this area. 

Trade-off between clinical 
benefits and harms  

 

The benefits of the recommendations are perceived to be 
improved patient selection for surgery, leading to improved 
survival and local control, reduced morbidities and therefore 
improved quality of life. 

No potential harms were identified. 

Trade-off between net health 
benefits and resource use  

 

The recommendations made reflect current practice in most 
centres; no major changes in resource use are therefore 
expected. 

Other considerations  

 8 

Research 
recommendation 

A prospective study should be undertaken to compare 
the effectiveness of adjuvant therapy (radiotherapy with 
or without chemotherapy) in people following surgery 
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for paranasal sinus carcinoma. Outcomes of interest 
include local control, progression-free survival, overall 
survival and treatment-related morbidity/mortality. 

Why this is important Paranasal sinus carcinomas are a rare group of cancers. Disease 
progression has the potential to cause major morbidities. Surgery 
is established as the only potentially curative modality but may be 
associated with major functional loss for example loss of an eye. 
Radiotherapy is often used post-operatively in an effort to reduce 
the risk of local recurrence. It is also associated with significant 
side-effects and the impact on local disease control has not been 
proven. 

6.3 Unknown primary of presumed upper aerodigestive tract 1 

origin 2 

This is a relatively rare presentation accounting for approximately 2% of all CUADT cases. 3 
The reported incidence of these tumours has declined in recent years with improved 4 
diagnostic and imaging techniques. The majority of patients present with unilateral lymph 5 
node metastases. Optimal management of this patient group is unknown and variations in 6 
practice exist. 7 

In addition, there is a lack of consensus about the radiotherapy target volumes that should be 8 
treated. The most common controversy is whether to include potential primary sites as well 9 
as the involved neck in the radiotherapy target volume. Doing so significantly increases the 10 
morbidity of treatment. Ipsilateral neck irradiation alone may make further radiotherapy 11 
difficult to deliver if a primary tumour is subsequently detected.  12 

 13 

Clinical question: What is the most effective treatment for unknown primary of 
presumed upper airways tract origin (for example, surgery, radiotherapy, 
chemoradiotherapy, chemotherapy or other systemic therapies)? 

Clinical evidence (see Appendix H) 14 

There is uncertainty about the most effective treatment for adults presenting with metastatic 15 
neck disease and clinically occult primary presumed to be of upper aerodigestive tract origin, 16 
due to a lack of well designed comparative studies. Very low quality evidence about the 17 
following treatment outcomes comes from case series in which treatment allocation is likely 18 
to have been biased by performance status, fitness and prognosis. 19 

Overall survival  20 

One observational study (Demiroz et al., 2014) reported overall survival at four years post-21 
treatment as 85.6% for radiotherapy alone and 85.3% for neck dissection plus radiotherapy. 22 
Eight studies reported overall survival at 5 years after treatment (Grau et al., 2000; Sivars et 23 
al., 2014; Madani, Vakaet, Bonte, Boterberg, & De, 2008; Davidson, Spiro, Patel, Patel, & 24 
Shah, 1994; Strojan, 1998; Mistry, Qureshi, Talole, & Deshmukh, 2008; Park et al., 2012; 25 
Chen et al., 2011); this was 65% for neck dissection alone, 37% for radiotherapy alone, 25%-26 
80% for neck dissection plus radiotherapy and 44%-71% neck dissection plus radiotherapy 27 
and concomitant chemotherapy. HPV-positivity was associated with better overall survival 28 
(Sivars et al., 2014; Park et al., 2012). 29 

Disease specific survival 30 

Disease specific survival at five years after treatment was 76% - 80% for neck dissection 31 
alone, 45% for radiotherapy alone, and 49%-66% for neck dissection plus radiotherapy (Grau 32 
et al., 2000; Davidson et al., 1994; Wang, Goepfert, Barber, & Wolf, 1990; Strojan, 1998).  33 
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Recurrence free survival 1 

Recurrence free survival at five years after treatment was 61-72% for neck dissection plus 2 
radiotherapy and 65-85% neck dissection plus radiotherapy and concomitant chemotherapy 3 
(Madani et al., 2008; Reddy & Marks, 1997; Park et al., 2012). 4 

Local control  5 

Local control in the neck at five years after treatment was 58% for neck dissection alone, 6 
50% for radiotherapy alone, 57-86% for neck dissection plus radiotherapy and 80% neck 7 
dissection plus radiotherapy and concomitant chemotherapy (Grau et al., 2000; Davidson et 8 
al., 1994; Iganej et al., 2002; Chen et al., 2011). 9 

Detection of primary 10 

From one retrospective study including 69 patients treated with either neck dissection, neck 11 
dissection with post-operative radiotherapy or neck dissection with adjuvant radiotherapy 12 
(Guntinas-Lichius et al., 2006), primary tumour was detected in 33% of patients and in a 13 
second retrospective study (Park et al., 2012), primary tumour was detected in 38% of 14 
patients (very low quality evidence). 15 

Feeding tube requirement 16 

Feeding tube was required at six months after surgery plus radiotherapy and concomitant 17 
chemotherapy in 11% of those receiving IMRT versus 42% of those treated with conventional 18 
radiotherapy (Chen et al., 2011). 19 

Mucositis 20 

Grade 3 or more mucositis following radiotherapy occurred in 12% to 59% of patients 21 
following conventional radiotherapy versus 28% to 50% following IMRT (Chen et al., 2011; 22 
Strojan, 1998; Madani et al., 2008). 23 

Xerostomia 24 

Grade 3 or more xerostomia following radiotherapy occurred in 21-58% of patients following 25 
conventional radiotherapy versus 11-12% following IMRT (Chen et al., 2011; Strojan, 1998; 26 
Madani et al., 2008; Reddy & Marks, 1997). 27 

Neck fibrosis 28 

Late neck fibrosis following radiotherapy occurred in 19-39% of patients (Strojan, 1998; 29 
Reddy & Marks, 1997; Iganej et al., 2002). 30 
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Table 75: GRADE profile for neck dissection alone vs radiotherapy (RT) alone for unknown primary metastatic cancer of presumed head 1 
and neck origin 2 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neck 
dissectio
n alone 

RT 
alone 

Relati
ve 
(95% 
CI) 

Absolute 

Overall survival (at 5 years post-treatment) 

1 observationa
l studies 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none 23 213 - 65% with 

neck 
dissection 
vs. 37% with 
RT alone 

VERY 
LOW 

 

Disease specific survival (at 5 years post-treatment) 

2 observationa
l studies 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 141 213 - 76 %to 86% 
with neck 
dissection 
vs. 45% with 
RT alone 

LOW  

Muocsitis (grade 3 or 4) 

1 observationa
l studies 

serious
1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none - 11/26  
(42.3
%) 

- - VERY 
LOW 

 

Late neck fibrosis (grade 3 or 4) 

1 observationa
l studies 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
1
 none - 7/29  

(24.1
%) 

- - VERY 
LOW 

 

1 
Small sample size. 3 
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Table 76: GRADE profile for neck dissection plus RT vs Neck dissection, chemotherapy and RT for unknown primary metastatic cancer 1 
of presumed head and neck origin 2 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neck 
dissectio
n plus RT 

Neck 
dissection, 
chemotherap
y and RT 

Relati
ve 
(95% 
CI) 

Absolute 

Overall survival (at 5 years post treatment)  

8 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 317 109 - 28% to 
80% with 
neck 
dissection 
+ RT vs. 
44% to 
71% with 
neck 
dissection 
+ RT + 
Chemo. 

VERY 
LOW 

 

Disease specific survival (at 5 years post-treatment)  

4 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 483 - - 49% to 
66% with 
neck 
dissection 
+ RT 

VERY 
LOW 

 

Recurrence free survival (at 5 years post-treatment)  

3 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 69 59 - 61% to 
72% with 
neck 
dissection 
+ RT vs. 
65% to 
85% with 
neck 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neck 
dissectio
n plus RT 

Neck 
dissection, 
chemotherap
y and RT 

Relati
ve 
(95% 
CI) 

Absolute 

dissection 
+ RT + 
Chemo 

Muocsitis (grade 3 or 4)  

3 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 79 51 - 48% to 
59% with 
neck 
dissection 
+ RT vs. 
12% to 
28% with 
neck 
dissection 
+ RT + 
Chemo 

VERY 
LOW 

 

Xerostomia (grade 3 or 4) 

4 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 125 51 - 12% to 
63% with 
neck 
dissection 
+ RT vs. 
11% to 
58% with 
neck 
dissection 
+ RT + 
Chemo - 

VERY 
LOW 

 

Oesophageal strictures (grade 3 or 4)  

1 observation seriou no serious no serious no serious none - 8/51 (16%) - - VERY  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Neck 
dissectio
n plus RT 

Neck 
dissection, 
chemotherap
y and RT 

Relati
ve 
(95% 
CI) 

Absolute 

al studies s
1
 inconsistency indirectness imprecision LOW 

Oesophagitis (grade 3 or 4) 

1 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none - 24/51 (47%) - - VERY 
LOW 

 

Late neck fibrosis (grade 3 or 4)  

3 observation
al studies 

seriou
s

1
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none - 128 - 19% to 
39% with 
neck 
dissection 
+ RT 

VERY 
LOW 

 

1 
Studies were non-comparative - effectiveness estimates come from single group case series 1 

 2 

 3 
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Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Offer people with squamous cell carcinoma in the 
cervical lymph nodes with an unknown primary the 
choice of: 

 neck dissection and adjuvant radiation with or 
without chemotherapy, or  

 primary radiation with or without chemotherapy, with 
surgery for persistent disease. 

 

Consider no further treatment as an option in people 
with pN1 disease without extracapsular spread after 
neck dissection. 

 

Consider including potential primary tumour sites when 
selecting the volume to be treated with radiotherapy. 

Relative value placed on the 
outcomes considered 

The GC considered treatment morbidity, overall survival and 
quality of life as the most important outcomes when drafting the 
recommendations. 

Quality of the evidence The quality of the evidence assessed using GRADE was very low. 
This was due to biased treatment allocation, comparisons using 
historical cohorts and studies pooling the results of different 
treatments. The group therefore relied on their clinical experience 
to make these recommendations. 

The GC noted that either primary surgery or primary RT are the 
treatments currently offered and have the best potential for cure. 
Given the lack of evidence to support the use of one treatment 
over the other the GC recommended both as options. 

The GC noted that there was morbidity associated with adjuvant 
treatment in the pN1 setting. Given their knowledge of research 
evidence base in other forms of CUADT (but not reviewed by this 
guideline) demonstrating no survival benefit for adjuvant treatment 
in pN1 disease, the GC considered that no further treatment 
would be appropriate for this clinical scenario. 

Since the majority of patients cannot be re-irradiated the GC 
recommended that consideration may be given to including 
possible primary sites in the RT target volume.  

The group also made a research recommendation because there 
was uncertainty about the benefit of targeting radiotherapy to all 
potential primary sites versus selected primary sites. 

No health economic evidence was identified and no health 
economic model was developed for this topic. 

Trade-off between clinical 
benefits and harms  

 

The group believed that patients with pN1 disease with no 
extracapsular spread (ECS) would be spared morbidity from 
adjuvant treatment. This should not result in additional harms in 
this subgroup of patients. 

Trade-off between net health 
benefits and resource use  

Although the recommendations largely reflect current practice, the 
group believed that there would be a net health benefit and 
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 potentially reduced costs if patients with pN1 and no ECS disease 
avoid adjuvant therapy. 

Other considerations The GC considered the increased incidence of HPV-positive 
CUADT cancers which may require different treatments (see 
recommendations in sections 2.2 and 5.2)). 

 1 

Research 
recommendation 

A prospective study should be undertaken in people 
with CUADT of unknown primary to identify whether 
radiotherapy target volumes can be selected based on 
clinical and pathological factors. Outcomes of interest 
include local control, progression-free survival, overall 
survival, and treatment-related morbidity and mortality. 

Why this is important In a very small percentage of patients with squamous carcinoma 
involving a cervical lymph-node the primary site remains occult 
despite intensive investigations. The optimum treatment of these 
patients is uncertain. Some clinical teams will treat the neck 
disease alone and others will treat some or all potential primary 
sites with the radiotherapy with or without chemotherapy. The 
latter strategy is associated with a high level of side-effects that 
may have lifelong consequences, for example xerostomia. A 
better understanding of the clinico-pathological factors associated 
with treatment outcomes would improve treatment selection with 
the potential to reduce these side effects. 

6.4 Mucosal melanoma 2 

Mucosal melanoma represents a small but important subset of CUADT. There is no 3 
consensus on the optimal treatment for the primary tumour or for potential or established 4 
regional nodal disease. Currently surgery, radiotherapy, and chemotherapy either alone or in 5 
combination may be used. Each of these modalities has different consequences for the 6 
patient in terms of toxicity, functional outcomes and quality of life. 7 

There are an increasing number of new treatments being trialled for cutaneous melanoma. It 8 
is not known if these would be effective for mucosal melanoma. 9 

 10 

Clinical question: What is the optimal locoregional treatment for newly diagnosed 
upper airways tract mucosal melanoma in the absence of systemic metastases? 

Clinical evidence (see Appendix H) 11 

Surgery and radiotherapy or chemotherapy versus surgery alone 12 

Very low quality evidence from a systematic review of observational studies (Wushou 2015, 13 
five studies including 343 patients) suggests uncertainty over the effect of the addition of 14 
radiotherapy to surgical treatment on overall survival in people with mucosal melanoma of 15 
the upper aerodigestive tract (MM-UADT). Rates of overall survival after three years or five 16 
years of follow up were not significantly different between patients treated with surgery and 17 
radiotherapy compared with surgery alone (hazard ratios (HRs) 1.14 (95% CI 0.60 to 1.61) 18 
and 1.34 (95% CI 0.97 to 1.85) for three- and 5-year overall survival; values <1 favour 19 
surgery + radiotherapy). Evidence from three further observational studies (Lund 2012, Meng 20 
2015, Temam 2005) reported median overall survival as between 13 months shorter and 14 21 
months longer for patients having radiotherapy in addition to surgery.  22 

Very low quality evidence from a systematic review of observational studies (Wushou 2015, 23 
four studies including 262 patients) suggests that in people with MM-UADT, the incidence of 24 
local or locoregional recurrence is reduced by the addition of radiotherapy to surgery when 25 
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compared with surgical treatment alone (odds ratio (OR) 0.36, 95% CI 0.22 to 0.60; values 1 
<1 favour surgery + radiotherapy). However, there is uncertainty over the effect of 2 
radiotherapy after surgery on the incidence of distant metastasis (Meleti 2008, Owens 2003, 3 
Temam 2005; 151 patients in total, very low quality evidence, RR 0.98, 95% CI 0.74-1.29) or 4 
distant recurrence (Nakashima 2008, Freedman 1973, 58 patients in total, very low quality 5 
evidence, RR 0.46, 95% CI 0.14-1.47). 6 

One additional observational trial (Meng 2015; 69 patients, very low quality evidence) 7 
compared surgery alone to surgery plus radiotherapy, or surgery plus radiotherapy and 8 
chemotherapy. The results suggest uncertainty about which combination of treatments offers 9 
the most benefit: 5-year overall survival was greatest for patients receiving surgery and 10 
radiotherapy (55% compared to 32% for either surgery alone or surgery plus radiotherapy 11 
and chemotherapy), but median overall survival was longest for patients receiving all three 12 
treatments (42 months compared to 18 months for surgery alone and 32 months for surgery 13 
plus radiotherapy). 14 

Primary surgery versus primary radiotherapy 15 

Very low quality evidence (Freedman 1973, Gal 2011, Tanaka 2004; 216 patients) suggests 16 
uncertainty over the probability of 5-year overall survival in people with MM-UADT following 17 
treatment with primary surgery or primary radiotherapy. The absolute difference in 5-year 18 
overall survival ranged from a 61.3 lower probability to a 19.9 greater probability of 5-year 19 
survival in patients treated with radiotherapy when compared with surgically-treated patients. 20 
There was also very low quality evidence suggesting uncertainty over the effect of these 21 
treatment options on rates of local disease control, locoregional recurrence or distant 22 
metastasis. No more than one study reported each of these outcomes. 23 

Other treatment comparisons 24 

Low quality evidence from one randomised trial (Lian 2013, 59 patients) suggests that 25 
adjuvant treatment with interferon prolongs overall survival (median 9.2 months longer) and 26 
relapse-free survival (median 10.8 months longer) when compared with adjuvant 27 
chemotherapy. 28 

Very low quality evidence from one observation trial (Ahn 2010, 32 patients) suggests that 29 
adjuvant chemotherapy after primary treatment prolongs overall survival (median 27 months 30 
longer) and both local and distant relapse free survival (median 10 and 9 months longer 31 
respectively) in people with MM-CUADT. 32 

Very low quality evidence from one observational trial (Kanetaka 2011, 13 patients) suggests 33 
uncertainty in the effect of high-dose interferon after primary treatment on rates of overall 34 
mortality in people with MM-UADT (RR 1.43, 95% CI 0.57-3.61). 35 

Very low quality evidence from one observational trial (Sun 2012, 21 patients) suggests that 36 
in people with MM-CUADT, the probability of three- and 5-year overall survival is greater 37 
following treatment with surgery plus biotherapy when compared with surgery alone (45.1 % 38 
greater probability of 3-year survival; 45.9% greater probability of 5-year survival). 39 

No evidence was identified on the effect of any intervention on treatment-related mortality, 40 
treatment-related morbidity or health-related quality of life in people with MM-UADT. 41 
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Table 77: GRADE evidence table: surgery alone vs surgery + radiotherapy for newly diagnosed upper aerodigestive tract mucosal 1 
melanoma in the absence of systemic metastases 2 

Quality assessment No of patients 

Effect 

Qual
ity 

 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surge
ry 
alone 

Surge
ry + 
RT 

3-year overall survival (median follow-up 38 months) 

5
19

 observatio
nal studies 

seriou
s

3,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 157 186 HR = 1.14 (95% CI 0.60 to 1.61) (values 
<1 favour surgery + RT) 

VER
Y 
LOW 

5-year overall survival (follow-up 2-160 months) 

5
19

 observatio
nal studies 

seriou
s

3,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 157 186 HR = 1.34 (95% CI 0.97 to 1.85) (values 
<1 favour surgery + RT) 

VER
Y 
LOW 

Median overall survival (follow-up 2-384 months) 

2
10,11

 observatio
nal studies 

seriou
s

12
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 94 74  Overall survival, months 
(Kaplan-Meier estimates) 

STUDY Surgery SRT Difference 
(SRT-
surgery) 

Lund 
(n=115) 

28 24 -4 

Temam 
(n=69) 

30 17 -13 

 

VER
Y 
LOW 

5-year relapse free survival (follow-up not known) 

1
5
 observatio

nal studies 
seriou
s

3,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 82 78  5-yr RFS, % (Kaplan-Meier 
estimates) 

STUDY Surgery SR
T 

Difference 
(SRT-
surgery) 

Benlyazi
d 

26.5 29.
4 

2.9 

VER
Y 
LOW 
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Quality assessment No of patients 

Effect 

Qual
ity 

 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surge
ry 
alone 

Surge
ry + 
RT 

(n=160) 

 

Local recurrence (median follow-up 38 months) 

4
19

 observatio
nal studies 

seriou
s

3,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 133 129 OR = 0.36 (95% CI 0.22 to 0.60) (values 
<1 favour surgery + RT) 

VER
Y 
LOW 

Incidence of distant metastasis (follow-up 2-384 months) 

3
8,9,11

 observatio
nal studies 

seriou
s

13
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
15

 none 39/69  
(56.5
%) 

48/82  
(58.5
%) 

RR 0.98 (0.74 to 
1.29) 

12 fewer per 1000 
(from 152 fewer to 
170 more) 

VER
Y 
LOW 

Time to local recurrence (follow-up 6-76 months) 

1
1
 observatio

nal studies 
seriou
s

3,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 6 7  Time to recurrence, months 
(Kaplan-Meier estimates) 

STUDY Surgery SRT Difference 
(SRT-
surgery) 

Kingdom 
(n=13) 

8 25 17 

 

VER
Y 
LOW 

Time to locoregional recurrence (follow-up 7-160 months) 

1
2
 observatio

nal studies 
seriou
s

16
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 8 12  Time to recurrence, months 
(Kaplan-Meier estimates) 

STUDY Surgery SR
T 

Difference 
(SRT-
surgery) 

Nakashim
a (n=20) 

9 45 36 

 

VER
Y 
LOW 

Incidence of local failure (follow-up 2-80 months) 

1
8
 observatio seriou no serious no serious serious18  none 11/19  5/19  RR 2.2 (0.95 to 316 more per 1000 VER
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Quality assessment No of patients 

Effect 

Qual
ity 

 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surge
ry 
alone 

Surge
ry + 
RT 

nal studies s
3,4

 inconsistenc
y 

indirectnes
s 

(57.9
%) 

(26.3
%) 

5.12) (from 13 fewer to 
1000 more) 

Y 
LOW 

Incidence of distant recurrence (follow-up 7-160 months) 

2
2,6

 observatio
nal studies 

seriou
s

14
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 3/25  
(12%) 

9/33  
(27.3
%) 

RR 0.46 (0.14 to 
1.47) 

147 fewer per 1000 
(from 235 fewer to 
128 more) 

VER
Y 
LOW 

Time to distant recurrence (follow up not reported) 

1
2
 observatio

nal studies 
seriou
s

16
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 8 12  Time to recurrence, 
months (Kaplan-Meier 
estimates) 

STUDY Surgery SR
T 

Difference 
(SRT-
surgery) 

Nakashim
a (n=20) 

14.9 25.
5 

10.6 

 

VER
Y 
LOW 

Time to distant metastasis (follow-up not reported) 

1
9
 observatio

nal studies 
seriou
s

3,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
18

  none 20 24  Time to recurrence, months 
(Kaplan-Meier estimates) 

STUDY Surgery SRT Difference 
(SRT-
surgery) 

Owens 
(n=44) 

30.3 17.5 -12.8 

 

VER
Y 
LOW 

Abbreviations: RFS: relapse-free survival; RT: radiotherapy; SRT: surgery with radiotherapy. 
1
 Kingdom 1995 1 

2 
Nakashima 2008 2 

3 
Criteria used to allocate patients to treatment not reported. 3 

4
 Unclear if different treatment groups were comparable at baseline. 4 

5 
Benlyazid 2010 5 

6
 Freedman 1973 6 
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7 
Gal 2011 1 

8 
Meleti 2008 2 

9 
Owens 2003 3 

10
 Lund 2012 4 

11 
Temam 2005 5 

12 
Allocation to treatment based on clinician/patient preference in one study (Lund 2012); results may be biased towards treatment with surgery alone in one study (Temam 2005) 6 

as a higher proportion of patients in this group had early stage disease. 7 
13 

Results may be biased towards treatment with surgery alone in one study (Temam 2005) as a higher proportion of patients in this group had early stage disease.  8 
14 

Treatment groups were not comparable at baseline in terms of tumour stage for one study (Freedman 1973) and tumour site for a second study (Nakashima 2008). 9 
15 

95% confidence includes appreciable benefit, no effect and appreciable harm. 10 
16 

Treatment groups were not comparable at baseline in terms of tumour stage. 11 
17 

Results across studies range from appreciable benefit to appreciable harm. 12 
18 

Overall number of measured events is low. 13 
19 

Washou 2015 14 

Table 78: GRADE evidence table: surgery vs radiotherapy for newly diagnosed upper aerodigestive tract mucosal melanoma in the 15 
absence of systemic metastases 16 

Quality assessment 
No of 
patients 

Effect 
Quali
ty 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surge
ry RT 

3-year overall survival  

1
1
 observatio

nal studies 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
8
 none 17 18  3-yr overall survival, % 

(Kaplan-Meier estimates) 

STUDY Surgery RT Difference 
(RT-
surgery) 

Freedman 
(n=35) 

75 5.
5 

-69.5 

 

VER
Y 
LOW 

5-year overall survival 

3
1,3,4

 observatio
nal studies 

seriou
s

5
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 158 58  5-yr overall survival, % 
(Kaplan-Meier estimates) 

STUDY Surgery RT Difference 
(RT-
surgery) 

VER
Y 
LOW 
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Quality assessment 
No of 
patients 

Effect 
Quali
ty 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surge
ry RT 

Freedma
n (n=35) 

61.3 0 -61.3 

Gal 
(n=151) 

20 9 -11 

Tanaka 
(n=30) 

15.4 35.
3 

19.9 

    
 

Primary lesion controlled after treatment (follow-up period not reported) 

1
4
 observatio

nal studies 
seriou
s

6
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
8
 none 12/13  

(92.3
%) 

9/17  
(52.9
%) 

RR 0.16 (0.02 to 
1.15) 

445 fewer per 1000 
(from 519 fewer to 79 
more) 

VER
Y 
LOW 

Incidence of tumour recurrence (follow-up period not reported) 

1
4
 observatio

nal studies 
seriou
s

6
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
8
 none 2/13  

(15.4
%) 

0/17  
(0%) 

RR 6.43 (0.33 to 
123.43) 

Not estimable7 VER
Y 
LOW 

Incidence of locoregional recurrence (follow-up period not reported) 

1
1
 observatio

nal studies 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
8
 none 14/17  

(82.4
%) 

13/18  
(72.2
%) 

RR 1.14 (0.79 to 
1.64) 

101 more per 1000 
(from 152 fewer to 
462 more) 

VER
Y 
LOW 

Incidence of distant metastasis (follow-up period not reported) 

1
4
 observatio

nal studies 
seriou
s

6
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
8
 none 10/13  

(76.9
%) 

11/17  
(64.7
%) 

RR 1.19 (0.75 to 
1.88) 

123 more per 1000 
(from 162 fewer to 
569 more) 

VER
Y 
LOW 

Incidence of distant recurrence (follow-up period not reported) 

1
1
 observatio

nal studies 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
8
 none 1/17  

(5.9%
) 

2/18  
(11.1
%) 

RR 0.53 (0.05 to 
5.32) 

52 fewer per 1000 
(from 106 fewer to 
480 more) 

VER
Y 
LOW 

1 
Freedman 1973. 1 
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2 
Criteria used to decide treatment received by patients was not reported. Treatment groups were not comparable for tumour stage. 1 

3 
Gal 2011. 2 

4
 Tanaka 2005. 3 

5 
Criteria used to decide treatment received by patients was not reported for one study. Treatment groups were not comparable for tumour stage for one study (Freedman). 4 

6 
Criteria for allocation to treatment not reported. 5 

7 
No events in the RT group means this cannot be calculated. 6 

8 
Overall number of measured events is low. 7 

Table 79: GRADE evidence table: adjuvant chemotherapy after primary treatment versus no adjuvant chemotherapy after primary 8 
treatment for newly diagnosed upper aerodigestive tract mucosal melanoma in the absence of systemic metastases 9 

Quality assessment No of patients 

Effect 
Qua
lity 

No 
of 
stud
ies Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Adjuvant 
chemother
apy after 
primary 
treatment 

No 
adjuvant 
chemother
apy after 
primary 
treatment 

3-year overall survival (follow-up 4-187 months) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 16 16  3-yr overall survival, % 

(Kaplan-Meier estimates) 

STUD
Y 

Adjuvan
t chemo 

No 
adjuva
nt 
chemo 

Differenc
e (no adj 
chemo-
adj 
chemo) 

Ahn 
(n=32
) 

59 10 -49 

 

VER
Y 
LO
W 

Median overall survival (follow-up 4-187 months) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 16 16  Overall survival, months 

(Kaplan-Meier estimates) 

VER
Y 
LO
W 
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Quality assessment No of patients 

Effect 
Qua
lity 

No 
of 
stud
ies Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Adjuvant 
chemother
apy after 
primary 
treatment 

No 
adjuvant 
chemother
apy after 
primary 
treatment 

STUD
Y 

Adjuvan
t chemo 

No 
adjuvan
t 
chemo 

Differenc
e (no adj 
chemo-
adj 
chemo) 

Ahn 
(n=32
) 

45 18 -27 

 

Median local relapse-free survival (follow-up 4-187 months) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 16 16  Local RFS, months (Kaplan-

Meier estimates) 

STUD
Y 

Adjuvan
t chemo 

No 
adjuva
nt 
chemo 

Differenc
e (no adj 
chemo-
adj 
chemo) 

Ahn 
(n=32
) 

23 13 -10 

 

VER
Y 
LO
W 

Median distant relapse-free survival (follow-up 4-187 months) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 16 16  Distant RFS, months (Kaplan-

Meier estimates) 

STUD
Y 

Adjuvan
t chemo 

No 
adjuva
nt 
chemo 

Differenc
e (no adj 
chemo-
adj 
chemo) 

VER
Y 
LO
W 
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Quality assessment No of patients 

Effect 
Qua
lity 

No 
of 
stud
ies Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Adjuvant 
chemother
apy after 
primary 
treatment 

No 
adjuvant 
chemother
apy after 
primary 
treatment 

Ahn 
(n=32
) 

26 17 -9 

 

1 
Ahn 2010. 1 

2 
Allocation to groups not reported; unclear if different treatment groups were comparable at baseline. 2 

3 
Overall number of measured events is low. 3 

Table 80: GRADE evidence table: surgery (with or without RT) vs curative RT for newly diagnosed upper aerodigestive tract mucosal 4 
melanoma in the absence of systemic metastases 5 

Quality assessment 
No of 
patients 

Effect 
Qual
ity 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surge
ry 
(with 
or 
witho
ut 
RT) 

Curat
ive 
RT 

5 year overall survival (follow-up minimum 15 months) 

1
1
 observatio

nal studies 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 25 30  Overall survival, % (Kaplan-

Meier estimates) 

STUDY Surgery Curativ
e RT 

Difference 
(RT-
surgery) 

Douglas 
(n=55) 

46 13 -33 

 

VER
Y 
LOW 

5 year cancer specific survival (follow-up minimum 15 months) 
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Quality assessment 
No of 
patients 

Effect 
Qual
ity 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surge
ry 
(with 
or 
witho
ut 
RT) 

Curat
ive 
RT 

1
1
 observatio

nal studies 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 25 30  Cancer-specific survival, % 

(Kaplan-Meier estimates) 

STUDY Surgery Curativ
e RT 

Difference 
(RT-
surgery) 

Douglas 
(n=55) 

58 25 -33 

 

VER
Y 
LOW 

1 
Douglas 2010. 1 

2 
Criteria used to decide treatment received by patients was not reported; No detail on what care was given in addition to intervention/comparison. Long study period means this is 2 

likely to have varied over time. 3 
3 

Overall number of measured events is low. 4 

Table 81: GRADE evidence table: immunotherapy after primary treatment vs primary treatment alone for newly diagnosed upper 5 
aerodigestive tract mucosal melanoma in the absence of systemic metastases 6 

Quality assessment No of patients 

Effect 
Quali
ty 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

HDI 
after 
primary 
treatme
nt 

Primary 
treatme
nt 
alone 

5 year cause-specific survival (follow-up 10-115 months) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
4
 none 7 6  Cause-specific 

survival, % (Kaplan-
Meier estimates) 

VER
Y 
LOW 
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Quality assessment No of patients 

Effect 
Quali
ty 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

HDI 
after 
primary 
treatme
nt 

Primary 
treatme
nt 
alone 

STUDY HD
I 

No 
HD
I 

Difference 
(no HDI-
HDI) 

Kanetak
a (n=13) 

33 66 33 

 

Overall mortality (follow-up 10-115 months) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 5/7  

(71.4%) 
3/6  
(50%) 

RR 1.43 (0.57 
to 3.61) 

215 more per 
1000 (from 215 
fewer to 1000 
more) 

VER
Y 
LOW 

Abbreviations: HDI: high dose interferon. 
1 

Kanetaka 2011. 1 
2 

Patients received different local treatment (surgery or radiotherapy); details of this according to treatment group not reported. Criteria for allocation to treatment not reported. 2 
3 

95% confidence interval encompasses significant benefit, significant effect and significant harm. 3 
4 

Overall number of measured events is low. 4 

Table 82: GRADE evidence table: after primary surgery: adjuvant interferon vs adjuvant chemotherapy for newly diagnosed CUADT 5 
mucosal melanoma in the absence of systemic metastases 6 

Quality assessment No of patients 

Effect 
Qua
lity 

No 
of 
stud
ies Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

After 
primar
y 
surger
y: 
adjuva
nt 
interfe
ron 

Adjuvant 
chemother
apy 

Median overall survival (follow-up 6-54 months) 
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Quality assessment No of patients 

Effect 
Qua
lity 

No 
of 
stud
ies Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

After 
primar
y 
surger
y: 
adjuva
nt 
interfe
ron 

Adjuvant 
chemother
apy 

1
1
 randomi

sed 
trials 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
 none 29 30  Overall survival, months (Kaplan-

Meier estimates) 

STUD
Y 

Interfero
n 

Chemothera
py 

Differenc
e 
(chemo-
interferon
) 

Lian 
(n=59
) 

49.6 40.4 -9.2 

 

LO
W 

Median relapse free survival (follow-up 6-54 months) 

1
1
 randomi

sed 
trials 

serio
us

2
 

no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
3
  none 29 30  RFS, months (Kaplan-Meier 

estimates) 

STUD
Y 

Interfero
n 

Chemothera
py 

Differenc
e 
(chemo-
interferon
) 

Lian 
(n=59
) 

19.6 8.8 -10.8 

 

LO
W 

1 
Lian 2013. 1 

2
 Methods of randomisation to treatment/concealment of randomisation sequence not reported. 2 

3
 Overall number of events measured is low. 3 
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Table 83: GRADE evidence table: surgery as primary treatment versus radiotherapy as primary treatment for newly diagnosed upper 1 
aerodigestive tract mucosal melanoma in the absence of systemic metastases 2 

Quality assessment No of patients 

Effect 
Qual
ity 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surger
y as 
primary 
treatme
nt 

RT as 
primary 
treatme
nt 

5-year overall survival (follow-up period not reported) 

1
1
 observatio

nal studies 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 56 27  Overall survival, % (Kaplan-
Meier estimates) 

STUD
Y 

Surgery RT Difference 
(RT-
surgery) 

Shiga 
(n=83) 

38.6 29.
9 

-8.7 

 

VER
Y 
LOW 

1
 Shiga 2012. 3 

2 
Allocation to groups not reported; unclear if different treatment groups were comparable at baseline. 4 

Table 84: GRADE evidence table: Surgery vs surgery + biotherapy for newly diagnosed upper aerodigestive tract mucosal melanoma in 5 
the absence of systemic metastases 6 

Quality assessment No of patients 

Effect 
Qual
ity 

No 
of 
stud
ies Design 

Risk of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Surg
ery 

Surgery 
+ 
biother
apy 

3-year overall survival (follow-up period not reported) 

1
1
 observatio

nal 
studies 

serious
2,3,4

 
no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
5
 none 11 10  Overall survival, % (Kaplan-Meier 

estimates) 

STUD
Y 

Surger
y 

Surgery + 
biotherap
y 

Difference 
(biotherapy
-no 
biotherapy) 

VER
Y 
LO
W 
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Quality assessment No of patients 

Effect 
Qual
ity 

No 
of 
stud
ies Design 

Risk of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Imprecis
ion 

Other 
considerati
ons 

Surg
ery 

Surgery 
+ 
biother
apy 

Sun 
(n=21) 

25 70.1 45.1 

 

5-year overall survival (follow-up period not reported) 

1
1
 observatio

nal 
studies 

serious
2,3,4

 
no serious 
inconsisten
cy 

no 
serious 
indirectne
ss 

serious
5
  none 11 10  Overall survival, % (Kaplan-Meier 

estimates) 

STUD
Y 

Surger
y 

Surgery + 
biotherap
y 

Difference 
(biotherapy
-no 
biotherapy) 

Sun 
(n=21) 

12.5 58.4 45.9 

 

VER
Y 
LO
W 

1 
Sun 2012. 1 

2
 Allocation to groups not reported; unclear if different treatment groups were comparable at baseline. 2 

3 
No detail on what care was given in addition to intervention/comparison. 3 

4
 Number of patients for whom outcome data is available (and for how long patients were followed up) is unclear. 4 

5
 Overall number of measured events is low. 5 

 6 
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Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Consider surgery and adjuvant radiotherapy for people 
with newly-diagnosed upper aerodigestive tract 
mucosal melanoma without systemic metastases. 

Relative value placed on the 
outcomes considered 

When drafting the recommendations, the GC considered 
locoregional recurrence and quality of life to be the most important 
outcomes. This was due to the severe impact of recurrence in 
these patients. 

For the following outcomes from the PICO, no evidence was 
available: 

 treatment-related morbidity 

 treatment-related mortality 

 health-related quality of life 

For the survival outcomes specified in the PICO (overall survival, 
disease-free survival and progression-free survival), there was 
very limited evidence available and this was of very low quality 
and associated with considerable uncertainty. Therefore the GC 
did not consider the evidence on survival outcomes useful in 
making recommendations. 

Quality of the evidence The quality of the evidence was low or very low (as assessed by 
GRADE). 

Specific issues with the evidence highlighted by the reviewer 
included: 

 small sample size 

 very low quality evidence, the majority from retrospective non-
randomised studies 

 uncertainty associated with many of the outcomes. 

These issues limited the recommendations that the GC were able 
to make. Despite these issues controlling local disease was 
considered an important outcome, and the available evidence 
favoured the use of radiotherapy in addition to surgery. The GC 
therefore felt it appropriate to make a recommendation based on 
the available evidence. 

The uncertainty in the evidence is largely due to small patient 
numbers and the rarity of this disease. The GC made a research 
recommendation to try and address these issues. 

Trade-off between clinical 
benefits and harms  

 

The GC considered the potential benefit of the recommendations 
to be improvements in local control in this group of patients. 

Increased treatment-related morbidity from radiotherapy was 
identified as a potential harm of the recommendations, but the GC 
were of the opinion that the benefits of improved local control 
outweigh the harms of radiotherapy treatment. 

Trade-off between net health 
benefits and resource use  

 

The GC identified additional radiotherapy treatment and the 
management of the side-effects of radiotherapy as potential costs 
resulting from the recommendations. However, savings from a 
reduction in the need for later treatment (as a result of lower rates 
of disease recurrence) were also anticipated. 

No economic evidence was available and no health economic 
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model was developed. 

Other considerations The GC highlighted that current practice in treating this group of 
patients is variable. Changes in practice required to implement the 
recommendation would therefore include more consistency in 
clinical practice across different treatment centres. 

 1 

Research 
recommendation 

Develop a prospective, centralised national or 
international collection of data on upper aerodigestive 
tract melanoma to facilitate research to improve 
outcomes. Data collection should include site, 
treatment, local control, progression-free survival and 
overall survival. 

Why this is important Mucosal melanoma of the upper aerodigestive tract is uncommon 
so randomised clinical trials are unlikely to have enough power to 
show statistically significant differences between treatment 
options. There is little consensus on the optimal treatment for 
either the primary disease or any potential or established nodal 
disease within regional lymph nodes. Current practice uses 
varying combinations of surgery, radiotherapy or chemotherapy 
each of which has attendant morbidity. Recent developments in 
the management of mucosal melanoma using immunotherapy 
have introduced a number of potential novel agents that could 
potentially have an impact on the prognosis of its mucosal 
counterpart. The first step along that process would be a 
coordinated approach to prospectively collecting relevant data. 
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7 Optimising function and rehabilitation 1 

7.1 Enteral nutrition support 2 

The importance of nutrition in the CUADT population is well established due to the effects of 3 
the disease and its treatment on a person’s ability to eat and drink. Malnutrition affects 4 
treatment outcomes, quality of life, and healthcare costs. Existing NICE guidance (Nutrition 5 
support in adults) recommends that if enteral feeding is required for longer than four weeks a 6 
gastrostomy tube should be used in preference to a nasogastric tube. In CUADT the optimal 7 
method of tube feeding remains unclear and complications can occur. Therefore, we need to 8 
understand what criteria should be used at diagnosis to select people who may benefit from 9 
enteral feeding. 10 

 11 

Clinical question: What criteria should be used at the point of diagnosis to select 
patients requiring enteral nutritional support during curative treatment? 

Clinical evidence (see Appendix H) 12 

Weight loss 13 

Moderate quality evidence from six observational studies (Brown, Ross, Jones, Hughes, & 14 
Banks, 2014; Cho et al., 2013; Kubrak et al., 2010; Lescut et al., 2013; Mallick et al., 2013; 15 
Silander, Nyman, & Hammerlid, 2013) suggests that significant weight loss following 16 
treatment for upper aerodigestive tract tumours is common, with reported rates ranging from 17 
38% to 66%. Five other observational studies (Farhangfar et al., 2014; Kubrak et al., 2013; 18 
Nourissat et al., 2010; Ottosson et al., 2014; Ottosson S., 2014) estimated that after 19 
treatment such patients lost on average between 4% and 14% of their pretreatment body 20 
weight. 21 

These studies reported multivariate models using a wide range of pretreatment factors to 22 
predict post treatment weight loss – either as a dichotomous studies (Brown et al., 2014; Cho 23 
et al., 2013; Kubrak et al., 2010; Lescut et al., 2013; Mallick et al., 2013; Silander et al., 24 
2013) or continuous variable (Farhangfar et al., 2014; Kubrak et al., 2013; Nourissat et al., 25 
2010; Ottosson et al., 2014; Ottosson S., 2014). Pre treatment factors associated with weight 26 
loss in multivariate models are reported below. 27 

Patient demographics 28 

Moderate quality from observational studies (including up to 976 patients) suggests that age, 29 
sex, smoking and alcohol use are not independent predictive factors for post treatment 30 
weight loss in patients with upper aerodigestive tract cancers. Moderate quality evidence 31 
from two observational studies (including 1170 patients) suggests that poorer pretreatment 32 
performance status is an adverse risk factor for weight loss. 33 

Nutritional factors 34 

Moderate quality evidence from two observational studies (n=314) suggests that people who 35 
are normal body weight before treatment are less likely to experience significant weight loss 36 
that those who are overweight or obese (OR 0.83 [95% C.I. 0.73 to 0.93]).  37 

One observational study (including 341 patients) found anorexia to be an independent risk 38 
factor for significant weight loss after treatment (OR 3.60 [95% C.I. 1.7 to 7.6]).  39 

There was conflicting evidence from two observational studies (including 314 patients) about 40 
the impact of pre-treatment weight loss on post treatment weight loss.  41 

http://www.nice.org.uk/guidance/cg32/
http://www.nice.org.uk/guidance/cg32/
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One high quality observational study (Brown et al., 2014) including 219 patients evaluated 1 
malnutrition screening tool (MST) as a predictor of weight loss in patients with head and neck 2 
cancer (HNC). However 56% of patients identified as not at risk of malnutrition (0 or 1 on the 3 
MST scale) experienced significant weight loss after treatment, suggesting that a baseline 4 
MST alone is not sufficient to identify those at risk of malnutrition. 5 

The same observational study (Brown et al., 2014) evaluated the Patient Generated 6 
Subjective Global Assessment (PG-SGA) of nutritional status at baseline as a predictor of 7 
weight. However 62% of patients identified as well nourished on the PG-SGA experienced 8 
significant weight loss after treatment, suggesting that a baseline PG-SGA measurement 9 
alone is not sufficient to identify those at risk of malnutrition. 10 

A systematic review (Langius et al., 2013) of two randomised trials (Salas et al., 2009; 11 
Silander et al., 2012) observed no overall differences in the post treatment BMI of patients 12 
with advanced HNC given prophylactic PEG versus those given tube feeding only if required. 13 
A subgroup analysis of patients with post treatment weight loss (in Silander et al, 2012) 14 
indicated patients with prophylactic PEG lost a smaller amount of their pretreatment weight 15 
than those with reactive tube feeding. Both trials reported quality of life after treatment was 16 
better with prophylactic PEG, but in the short term only. Silander et al (2012) reported a 17 
lower rate of dysphagia with prophylactic PEG. 18 

Tumour site & stage 19 

Moderate quality evidence from two observational studies (including 312 patients) suggests 20 
that patients with tumour stage T3 to T4 are more likely to experience significant weight loss 21 
and lose more weight overall than patients with T0-T2 disease (OR 2.33 [95%C.I. 1.18 to 22 
4.61]). 23 

One observational study (Cho et al, 2013; n= 226) reported that patients with less than three 24 
metastatic lymph nodes were less likely to experience significant weight loss than patients 25 
with three or more metastatic lymph nodes. 26 

Although overall clinical stage was examined in two studies it was not an independent 27 
prognostic factor for weight loss when other factors were taken into account. 28 

The primary tumour site was examined in three studies, although on univariate analyses an 29 
oropharyngeal primary (compared to other sites) was a risk factor for weight loss it did not 30 
remain so when other factors were taken into account.  31 

Many studies excluded patients with T1-T2 glottic cancer, however one moderate quality 32 
observational study of stage I or II HNC (Nourissat et al, 2012; n=535) found patients with 33 
glottic cancer had reduced post radiotherapy weight loss compared to those with supraglottic 34 
laryngeal, hypopharyngeal, oropharyngeal or oral cancer. 35 

Treatment 36 

Moderate quality evidence from one observational study suggests that treatment with 37 
radiotherapy (compared with no radiotherapy) increases the risk of significant weight loss 38 
(OR 5.62 [95%C.I. 2.32 to 13.60]). One study (Mallick et al, 2013) evaluated radiotherapy 39 
target volume and found it an independent predictor of post radiotherapy weight loss. 40 

Moderate quality evidence from two observational studies (including 222 patients) suggests 41 
that treatment with radiotherapy and concomitant chemotherapy (compared to other 42 
treatments) increases the risk of significant weight loss (OR 5.88 [95%C.I. 3.03 to 12.50]). 43 

Although patients treated with definitive surgery (compared with other treatments) were at 44 
reduced risk of weight loss, definitive surgery was not an independent predictor when other 45 
factors were taken into consideration. 46 

Predicted complications of placement 47 
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The literature searches did not identify evidence about predicted complications of placement.  1 

Swallowing factors 2 

Moderate quality evidence from two observational studies (including 896 patients) suggests 3 
that dysphagia is an adverse risk factor for weight loss (OR 3.90 [95%C.I. 2.00 to 7.60] - for 4 
significant weight loss; OR 4.39 [95%C.I. 1.82 to 10.61] – for weight loss in kg). 5 

Although mouth sores or mucositis were associated with significant weight loss in univariate 6 
analyses, there was uncertainty about whether mouth sores were an independent prognostic 7 
factor in multivariate analysis (OR 1.80 [95%C.I. 2.00 to 7.60]). 8 

Quality of life 9 

One study (Silander et al 2013; n=119) examined the EORTC QLQ-C30 and EORTC QLQ-10 
HN35 as predictors of malnutrition in advanced HNC. The global quality of life score, or the 11 
functioning or symptom subscores were significant independent predictors of malnutrition in 12 
multivariate analysis. 13 

Enteral nutrition 14 

Seven studies reported models to predict the need for (Mangar, Slevin, Mais, & Sykes, 2006; 15 
Mays, 2014; Sachdev S & Refaat, 2015; Sanguineti, Rao, Gunn, Ricchetti, & Fiorino, 2013; 16 
Wermker, Jung, Huppmeier, Joos, & Kleinheinz, 2012; Wopken et al., 2014) or duration of 17 
(Jang et al., 2013) enteral nutrition. Two of these studies were limited to patients with 18 
oropharyngeal cancer (Jang et al., 2013; Sanguineti et al., 2013). Wopken et al (2014) and 19 
Mays et al (2014) used their models to develop a nomogram to predict feeding tube 20 
requirement following treatment. The risk factors identified in these studies are largely in 21 
agreement with the studies of factors to predict weight loss. 22 

Patient demographics 23 

Age was an independent predictor of need for enteral nutrition in two out of the six 24 
observational studies that examined it (Mangar et al., 2006; Mays, 2014; Sachdev S & 25 
Refaat, 2015; Sanguineti et al., 2013; Wermker et al., 2012; Wopken et al., 2014). One 26 
observational study (Jang et al, 2013), found alcohol and narcotic abuse as well as living 27 
alone were associated with longer duration of enteral nutrition in patients with advanced 28 
oropharyngeal cancer. 29 

One study considered baseline performance status and found poor performance status was 30 
associated with enteral nutrition (Mangar et al., 2006). 31 

Nutritional factors 32 

Baseline weight loss was an independent predictor of enteral nutrition in three of the four 33 
studies that considered it (Mangar et al., 2006; Mays, 2014; Sachdev S & Refaat, 2015; 34 
Wopken et al., 2014). 35 

Tumour site & stage 36 

Tumour stage and nodal stage were independent predictors of enteral nutrition four of the six 37 
studies that considered them (Mays, 2014; Sachdev S & Refaat, 2015; Sanguineti et al., 38 
2013; Wermker et al., 2012; Wopken et al., 2014; Jang et al., 2013). Another study (Mangar 39 
et al., 2006) found overall clinical stage to be a predictor of need for enteral nutrition. 40 

Tumour site was considered by Wermker et al. (2012) and a posterior mouth floor tumour 41 
was an independent predictor of need for enteral nutrition. 42 

Treatment  43 
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Two studies considered radiotherapy parameters and reported neck irradiation (Wopken et 1 
al. 2014) and dose to the oral mucosa, larynx and superior constrictor muscles (Sanguineti et 2 
al., 2013) to be predictors of need for enteral nutrition. 3 

One study considered intraoperative parameters (Wermker et al., 2012) and found resection 4 
of tongue base, resection of oropharynx and neck dissection all independent predictors of 5 
needing enteral nutrition. 6 

Wopken et al (2014) found both accelerated fractionation and radiotherapy and concomitant 7 
chemotherapy increased the risk of needing enteral nutrition when compared with 8 
conventional radiotherapy. 9 

Swallowing factors 10 

Three studies considered baseline dysphagia but only one found it an independent predictor 11 
of enteral nutrition (Wopken et al., 2014; Jang et al., 2013; Mays et al., 2014). 12 

Quality of life 13 

The literature searches did not identify studies of quality of life as a predictive factor for 14 
needing enteral nutrition. 15 

Study quality  16 

Study quality was assessed using the checklist for prognostic studies in the 2012 version of 17 
the NICE guidelines manual. Around half the studies were at unclear risk of bias due to the 18 
study sample being restricted to a particular treatment type or primary tumour site. It was 19 
also unclear whether loss to follow-up was a source of bias because many of the studies 20 
were retrospective reviews of patients’ medical records. In most studies the prognostic factor 21 
of interest and the outcome of interest were adequately measured. Most studies included 22 
important potential confounders and used appropriate statistical analysis. 23 

Cost-effectiveness evidence 24 

A literature review of published cost-effectiveness analyses did not identify any relevant 25 
papers for this topic. Whilst there were potential cost implications of making 26 
recommendations in this area, other questions in the guideline were agreed as higher 27 
priorities for economic evaluation. Consequently no further economic modelling was 28 
undertaken for this question. 29 

 30 

Recommendations Assess people’s need for enteral nutrition at diagnosis, 
including prophylactic tube placement. The 
multidisciplinary team should take into account:  

 performance status and social factors 

 nutritional status (weight loss, high or low BMI, 
ability to meet estimated nutritional needs)  

 tumour stage 

 tumour site 

 pre-existing dysphagia 

 impact of planned treatment (such as radiation 
treatment volume and dose-fractionation, 
concomitant chemotherapy, and extent and site of 
surgery). 

 

Follow the recommendations in NICE’s guideline on 
nutrition support in adults for people aged 18 years and 

https://www.nice.org.uk/guidance/cg32
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over . 

Relative value placed on the 
outcomes considered 

The GC considered the risk of weight loss, malnutrition, and 
needing enteral feeding as the most important outcomes when 
drafting the recommendations. The GC felt that these outcomes 
would influence admission during treatment, length of hospital 
stay and quality of life although the evidence did not report 
morbidity due to weight loss or malnutrition. 

Quality of the evidence The evidence was of moderate quality, using the NICE prognostic 
checklist, because some studies included restricted populations or 
used differing definitions of malnutrition, enteral feeding and 
prognostic factors. The GC used the available evidence and their 
clinical experience to recommend which broad criteria should be 
considered when assessing the need for enteral nutrition. There 
was not enough detail in the evidence to make the 
recommendations more specific. 

Trade-off between clinical 
benefits and harms  

 

The GC considered that the clinical benefits of the 
recommendations would be reduced weight loss and malnutrition, 
with better quality of life clinical outcomes. Patients may also be 
more likely to complete their course of treatment without 
interruption and some patients who do not require enteral nutrition 
may avoid feeding tube placement. 

Potential harms of the recommendation would be those 
associated with enteral feeding such as procedure-related 
morbidity/mortality, skin excoriation and the psychosocial impact. 
Screening and assessment of patients by a dietitian from the MDT 
(for suitability of the type of feeding tube and method of insertion) 
would help minimise these harms. 

On balance the group believed that the reduction in malnutrition 
would outweigh any harms associated with enteral feeding. 

Trade-off between net health 
benefits and resource use  

 

No economic evidence was found and no economic model was 
developed. The assessment of patients may have extra costs 
(due to extra personnel, resources and time) but the cost of 
managing the consequences of malnutrition-related morbidity 
should be reduced. The GC were uncertain whether there would 
be a net increase or decrease in resource use. At the moment not 
all centres carry out systematic assessments for nutrition support, 
so the recommendations will lead to timely MDT discussion and 
decision-making to reduce variation.  

Other considerations The GC recognised that following assessment a decision would 
need to be made between prophylactic feeding versus oral 
nutritional support versus interventional tube feeding versus 
reactive tube feeding, however the scope of the question did not 
cover this decision. The GC did not include thresholds for BMI – 
these are defined in other NICE guidance CG32.  

As the NICE guideline for nutrition support applies to adults 
aged18 and over the GC were unable to make a recommendation 
for those of 16 or 17 years of age. This very small group of 
patients should be managed according to local clinical guidelines. 

 1 

Research 
recommendation 

A prospective study should be undertaken to identify 
the specific clinical and non-clinical factors that 
allowed risk stratification when selecting which people 
with CUADT would benefit from short or long-term 
enteral nutrition. Outcomes of interest include resource 
use, morbidity of tube placement and duration of 
enteral feeding. 

Why this is important There are no nationally agreed selection criteria for the type of 
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feeding tube placed at diagnosis for people that need enteral 
nutrition support during curative treatment. Variation across the 
UK exists as a result of clinician-led practices and local policy. 
The systematic review by NICE in 2015 found some evidence but 
no specific list was identified due to limitations with study design, 
and inability to stratify clinical and non-clinical factors 
meaningfully. These factors included restricted populations for 
tumour staging, patient demographics, treatment plan and intent, 
definitions of malnutrition, timing and method of tube placement, 
and duration of enteral nutrition. 

7.2 Speech and language therapy interventions 1 

The management of CUADT can have a significant impact on speech, voice and swallowing 2 
function particularly with the increasing use of chemotherapy and larynx preservation. The 3 
role of the speech and language therapist in the MDT is well established but there is a lack of 4 
consensus about the timing, duration and type of intervention and to whom it is offered.  5 

 6 

Clinical question: Which active speech and language therapy interventions are of 
most benefit to patients with cancer of the upper aerodigestive tract? 

Clinical evidence (see Appendix H) 7 

Swallowing/nutrition 8 

Moderate quality evidence from a single randomised trial (Carnaby-Mann 2012, 28 patients) 9 
suggests uncertainty over whether high-intensity swallowing therapy during cancer treatment 10 
improves swallowing and nutrition outcomes in patients undergoing treatment for 11 
oropharyngeal cancer. High-intensity swallowing therapy was beneficial compared to either 12 
usual care or sham therapy in terms of rates of return to normal diet (risk ratio (RR) 2.5, 95% 13 
confidence interval (CI) 0.58 to 10.8, and RR 2.32, 95% CI 0.54 to 9.95, respectively), 14 
functional swallowing (RR 3, 95% CI 0.73 to 12.39 and RR 2.79, 95% CI 0.68 to 11.42, 15 
respectively), rates of non-oral feeding (RR 0.5, 95% CI 0.15 to 1.61 and RR 0.93, 95% CI 16 
0.23 to 3.81, respectively), and the proportion of patients with greater than 10% weight loss 17 
(RR 0.67, 95% CI 0.24 to 1.86 and RR 0.62, 95% CI 0.22 to 1.71), but the differences 18 
between groups did not reach statistical significance. 19 

Low quality evidence from a single randomised trial (Tang 2010, 69 patients) suggests that in 20 
patients who have had radiotherapy for nasopharyngeal cancer, swallow function is improved 21 
by rehabilitation exercises (RR 2.06, 95% CI 1.07 to 3.97, compared with no rehabilitation), 22 
but the period over which swallow function was measured in this study is not clear. 23 

The effects of preventative speech and language therapy in patients being treated for cancer 24 
of the upper aerodigestive tract was investigated in a single randomised trial (Kotz 2012, 26 25 
patients) and two observational studies (Ahlberg 2011, 205 patients, and Carroll 2008, 18 26 
patients). Low quality evidence suggests that over 12 months of follow up, diet and functional 27 
oral intake scale both returned to normal more quickly in patients who received preventative 28 
therapy compared to those who received usual care (Kotz 2012), but the differences 29 
between groups at each time point were very small. Very low quality evidence suggests 30 
uncertainty over the benefit of preventative therapy. One trial (Carroll 2008, 18 patients) 31 
found no statistically significant benefit in terms of aspiration, posterior tongue base 32 
movement, or vertical hyoid movement. Very low quality evidence from a second 33 
observational study (Ahlberg 2011) found no difference in rates of PEG tube use after 6 34 
months between patients receiving preventative therapy and those who did not (RR 1.15, 35 
95% CI 0.57 to 2.34), whilst patients who had received preventative swallowing therapy were 36 
less likely to be free of swallowing difficulties after 6 months (RR 0.79, 95% CI 0.63 to 0.98). 37 
A third trial (Virani 2015, 50 patients) found that fewer patients who performed preventative 38 
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exercises required a PEG tube 3 months after finishing their cancer treatment (RR 0.31, 95% 1 
CI 0.11 to 0.82), but there was no significant difference between groups in terms of PEG tube 2 
use at completion of treatment, or in terms of change in functional intake scale (FOIS) 3 
scores. 4 

Two observational studies provided very low quality evidence on the effect of timing/amount 5 
of therapy on swallow outcomes. One study (Kulbersh 2006, 37 patients) suggests that in 6 
patients with cancer of the upper aerodigestive tract treated with chemotherapy or 7 
radiotherapy and concomitant chemotherapy, those who receive swallowing therapy before 8 
their cancer treatment suffer from less long-term dysphagia symptoms than those who 9 
receive post-treatment swallowing therapy (follow up 6–20 months). A second study (Cavalot 10 
2009, 43 patients) suggests that in patients undergoing partial laryngectomy for larynx 11 
carcinoma, the use of both pre- and post-surgery swallowing therapy reduces the time to 12 
resumption of swallowing when compared to patients receiving only post-surgery swallowing 13 
therapy (mean difference 11.38 days shorter, 95% CI 8.72 to 14.04 shorter). 14 

Two observational studies (Duarte 2013 and Hutcheson 2013, 85 and 497 patients, 15 
respectively) provided very low quality evidence about the effect of patients’ adherence to 16 
their swallowing therapy on outcomes. The results suggest that patients who comply with 17 
their prescribed swallowing therapy are more likely to return to a normal diet (Hutcheson 18 
2013, follow up median 22 months, RR 1.12, 95% CI 1.02 to 1.22), and require a 19 
gastrostomy tube for a shorter time after their treatment (median duration of gastrostomy 20 
tube dependence 68 days and 113 days for adherent and non adherent patients, 21 
respectively, p = 0.007). However, results of the second trial suggest uncertainty over 22 
whether adherence to treatment reduced weight loss or swallowing pain 1 month after 23 
treatment (Duarte 2013, 85 patients). 24 

Trismus/mouth opening 25 

Moderate quality evidence from a single randomised trial (Hogdal 2015, 97 patients) 26 
suggests uncertainty over whether preventative jaw exercises reduce the incidence (RR 27 
1.15, 95 % CI 0.60 to 21.9) or severity (mean difference in maximum interincisal opening 28 
0.83 mm greater, 95% CI −3.64 to 5.29 mm) of trismus in the 12 months after radiotherapy 29 
treatment in patients with oral cavity or oropharynx cancer. However, low quality evidence 30 
from a second randomised trial (Tang 2010, 69 patients) suggests that in patients who have 31 
had radiotherapy for nasopharyngeal cancer, mean interincisor distance after treatment is 32 
greater in patients who receive trismus rehabilitation training during hospitalisation for their 33 
cancer treatment (mean difference 0.6 cm greater, 95% CI 0.34 to 0.86 greater, follow up 34 
period not clear). 35 

Very low quality evidence from a single randomised trial (van der Molen 2014, 29 patients) 36 
suggests that in patients with cancer of the upper aerodigestive tract, mouth opening 37 
outcomes are similar in patients using stretch exercises (using a Therabite device) and 38 
strengthening exercises, or in patients following a programme of range-of-motion and 39 
strengthening exercises. After two years of follow up, and at intermediate time points, the 40 
change in the incidence of trismus and the degree of mouth opening were similar between 41 
the two types of therapy. 42 

Very low quality evidence from a single observational study (Ahlberg 2011, 205 patients) 43 
suggests that patients receiving early preventative therapy are more likely to experience 44 
mouth opening difficulties six months after treatment (mouth opening difficulties absent or 45 
minor at 6 months: RR 0.77, 95% CI 0.61 to 0.97). 46 

Very low quality evidence from a single observational study (Pauli 2014, 100 patients) 47 
suggests that compared with standard care, a programme of jaw exercises using a jaw 48 
device may improve mouth opening outcomes in patients treated with radiotherapy (with or 49 
without chemotherapy) for cancer of the upper aerodigestive tract. Patients who used jaw 50 
exercises had greater maximal interincisal opening after 3 months (6.4 and 0.7 mm increase 51 
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for jaw exercises and standard care, respectively, p <0.001) Patient-reported limitation in 1 
mouth opening after three months also favoured the use of jaw exercises, but the difference 2 
between groups did not reach statistical significance for some methods of measurement. 3 

Voice quality 4 

Two randomised trials (low quality evidence) investigated the effect of voice rehabilitation on 5 
voice quality. One study (Tuomi 2014b, 69 patients) found no significant difference in voice 6 
acoustic measurements between people with laryngeal cancer who did or did not receive 7 
voice rehabilitation. However, in the same group, patient reported outcomes of voice quality 8 
(hoarseness, loudness, and Self Evaluation of Communication after Laryngeal Cancer score) 9 
significantly improved after six months in patients who received voice rehabilitation compared 10 
to those who did not. A second study (van Gogh 2006, 23 patients) investigated the effect of 11 
voice therapy in people who had received treatment for glottic carcinoma and developed 12 
voice impairment. The results of this study suggest uncertainty in the benefit of voice therapy 13 
in this patient group: patients having voice therapy had greater improvements in acoustic 14 
measurements and patient-reported voice outcomes than control patients, but some 15 
measurements of voice quality were worse in the voice therapy group at baseline. 16 

Very low quality evidence from a single observational study (Ahlberg 2011, 205 patients) 17 
suggests that patients receiving early preventative therapy are more likely to experience 18 
speech difficulties six months after treatment (speech difficulties absent or minor at six 19 
months: RR 0.71, 95% CI 0.57 to 0.89).  20 
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Table 85: GRADE evidence table: high intensity swallowing therapy during cancer treatment versus usual care 1 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

High 
intensity 
swallowing 
therapy 
during 
cancer 
treatment 

Usual 
care 

Relativ
e 
(95% 
CI) 

Absolute 

Normal diet at last follow up (6 weeks) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 5/14  

(35.7%) 
2/14  
(14.3
%) 

RR 2.5 
(0.58 to 
10.8) 

214 more 
per 1000 
(from 60 
fewer to 
1000 
more) 

MODERAT
E 

 

Functional swallowing at last follow up (6 weeks) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 6/14  

(42.9%) 
2/14  
(14.3
%) 

RR 3 
(0.73 to 
12.39) 

286 more 
per 1000 
(from 39 
fewer to 
1000 
more) 

MODERAT
E 

 

Nonoral feeding at last follow up (6 weeks) 

1
2
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 3/14  

(21.4%) 
6/14  
(42.9
%) 

RR 0.5 
(0.15 to 
1.61) 

214 fewer 
per 1000 
(from 364 
fewer to 
261 more) 

MODERAT
E 

 

Greater than 10% weight loss at last follow up (6 weeks) 

1
1
 randomise

d trials 
no 
seriou

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 4/14  

(28.6%) 
6/14  
(42.9

RR 
0.67 

141 fewer 
per 1000 

MODERAT
E 

 



 

 

Cancer of the upper aerodigestive tract 
Optimising function and rehabilitation 

© National Collaborating Centre for Cancer 238 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

High 
intensity 
swallowing 
therapy 
during 
cancer 
treatment 

Usual 
care 

Relativ
e 
(95% 
CI) 

Absolute 

s risk 
of 
bias 

%) (0.24 to 
1.86) 

(from 326 
fewer to 
369 more) 

 

Change in swallowing ability (MASA score) (follow-up 6 weeks; better indicated by higher values) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 14 14 - MD 6.46 

higher 
(2.33 
lower to 
15.25 
higher) 

MODERAT
E 

 

1
 Carnaby-Mann 2012. 1 

2 
Small study population size. 2 

Table 86: GRADE evidence table: high intensity swallowing therapy during cancer treatment versus sham therapy 3 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

High 
intensity 
swallowing 
therapy 
during 
cancer 
treatment 

Sham 
therap
y 

Relativ
e 
(95% 
CI) 

Absolute 

Normal diet at last follow up (6 weeks) 

1
1
 randomise no no serious no serious serious

2
 none 5/14  2/13  RR 203 more MODERAT  
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Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

High 
intensity 
swallowing 
therapy 
during 
cancer 
treatment 

Sham 
therap
y 

Relativ
e 
(95% 
CI) 

Absolute 

d trials seriou
s risk 
of 
bias 

inconsistency indirectness (35.7%) (15.4
%) 

2.32 
(0.54 to 
9.95) 

per 1000 
(from 71 
fewer to 
1000 
more) 

E 

Functional swallowing at last follow up (6 weeks) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 6/14  

(42.9%) 
2/13  
(15.4
%) 

RR 
2.79 
(0.68 to 
11.42) 

275 more 
per 1000 
(from 49 
fewer to 
1000 
more) 

 

MODERAT
E 

 

Nonoral feeding at last follow up (6 weeks) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 3/14  

(21.4%) 
3/13  
(23.1
%) 

RR 
0.93 
(0.23 to 
3.81) 

16 fewer 
per 1000 
(from 178 
fewer to 
648 more) 

MODERAT
E 

 

Greater than 10% weight loss at last follow up (6 weeks) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 4/14  

(28.6%) 
6/13  
(46.2
%) 

RR 
0.62 
(0.22 to 
1.71) 

175 fewer 
per 1000 
(from 360 
fewer to 
328 more) 

MODERAT
E 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

High 
intensity 
swallowing 
therapy 
during 
cancer 
treatment 

Sham 
therap
y 

Relativ
e 
(95% 
CI) 

Absolute 

Change in swallowing ability (MASA score) (follow up 6 weeks; better indicated by higher values) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 14 13 - MD 3.1 

higher 
(5.68 
lower to 
11.88 
higher) 

MODERAT
E 

 

1 
Carnaby-Mann 2012. 1 

2 
Small study population size. 2 

Table 87: GRADE evidence table: exercises for trismus and dysphagia vs. control (no exercises) 3 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Exercises 
for trismus 
and 
dysphagia 

Control 
(no 
exercises
) 

Relativ
e 
(95% 
CI) 

Absolute 

Mean intercisor distance after treatment, cm (follow-up period unclear; Better indicated by higher values) 

1
1
 randomise

d trials 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 33 36 - MD 0.6 

higher 
(0.34 to 
0.86 
higher) 

LOW  

Swallow function improved (follow-up period unclear) 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Exercises 
for trismus 
and 
dysphagia 

Control 
(no 
exercises
) 

Relativ
e 
(95% 
CI) 

Absolute 

1 randomise
d trials 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 17/33  

(51.5%) 
9/36  
(25%) 

RR 2.06 
(1.07 to 
3.97) 

265 more 
per 1000 
(from 18 
more to 
743 more) 

LOW  

1 
Tang 2010. 1 

2
 Method of randomisation not reported; unclear whether allocation was adequately concealed. Very limited information on patient baseline characteristics. 2 

3 
Small study population size. 3 

Table 88: GRADE evidence table: therapeutic exercises versus repetitive swallowing 4 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Therapeuti
c exercises 

Repetitive 
swallowin
g 

Relativ
e 
(95% 
CI) 

Absolute 

PEG tube use at completion of treatment 

1
1
 observation

al studies 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 8/26  

(30.8%) 
13/24  
(54.2%) 

RR 
0.57 
(0.29 to 
1.13) 

233 fewer 
per 1000 
(from 385 
fewer to 
70 more) 

VERY 
LOW 

 

PEG tube use at 3 months post-treatment 

1
1
 observation

al studies 
no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 4/26  

(15.4%) 
12/24  
(50%) 

RR 
0.31 
(0.11 to 
0.82) 

345 fewer 
per 1000 
(from 90 
fewer to 
445 fewer) 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Therapeuti
c exercises 

Repetitive 
swallowin
g 

Relativ
e 
(95% 
CI) 

Absolute 

Post-treatment FOIS score (Better indicated by lower values) 

1 observation
al studies 

no 
seriou
s risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 26 24 Post-treatment FOIS 

scores: mean 3.8 
and 3.7 for 
intervention and 
control groups, 
respectively 

VERY 
LOW 

 

1 
Virani 2014 1 

2
 Small study population size 2 

Table 89: GRADE evidence table: early preventative therapy versus control (usual care/no preventative therapy) 3 

Quality assessment No of patients Effect 

Qual
ity 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Early 
preventati
ve 
therapy 

Cont
rol 

Relative 
(95% CI) 

Absolute 

Incidence of PEG tube use at last follow up (6 months) 

1
1
 observatio

nal studies 
very 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 12/84  

(14.3%) 
15/12
1  
(12.4
%) 

RR 1.15 (0.57 to 
2.34) 

19 more per 1000 
(from 53 fewer to 
166 more) 

VER
Y 
LOW 

 

Swallowing difficulties absent or minor at last follow up (6 months) 

1
1
 observatio

nal studies 
very 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 47/84  

(56%) 
86/12
1  
(71.1
%) 

RR 0.79 (0.63 to 
0.98) 

149 fewer per 
1000 (from 14 
fewer to 263 
fewer) 

VER
Y 
LOW 
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Quality assessment No of patients Effect 

Qual
ity 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Early 
preventati
ve 
therapy 

Cont
rol 

Relative 
(95% CI) 

Absolute 

Chewing difficulties absent or minor at last follow up (6 months) 

1
1
 observatio

nal studies 
very 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 49/84  

(58.3%) 
76/12
1  
(62.8
%) 

RR 0.93 (0.74 to 
1.17) 

44 fewer per 1000 
(from 163 fewer to 
107 more) 

VER
Y 
LOW 

 

Mouth opening difficulties absent or minor at last follow up (6 months) 

1
1
 observatio

nal studies 
very 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 45/84  

(53.6%) 
84/12
1  
(69.4
%) 

RR 0.77 (0.61 to 
0.97) 

160 fewer per 
1000 (from 21 
fewer to 271 
fewer) 

VER
Y 
LOW 

 

 

Speech problems absent or minor at last follow up (6 months) 

1
1
 observatio

nal studies 
very 
seriou
s

2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 46/84  

(54.8%) 
93/12
1  
(76.9
%) 

RR 0.71 (0.57 to 
0.89) 

223 fewer per 
1000 (from 85 
fewer to 330 
fewer) 

VER
Y 
LOW 

 

Aspiration, Rosenbeck score at last follow up (3 months; better indicated by lower values) 

1
4
 observatio

nal studies 
no 
seriou
s risk 
of bias 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 9 9 - MD 0.23 higher 

(2.12 lower to 2.58 
higher) 

VER
Y 
LOW 

 

Posterior tongue base movement, mm (3 months; better indicated by higher values) 

1
4
 observatio

nal studies 
no 
seriou
s risk 
of bias 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 9 9 - MD 0.99 higher 

(3.93 lower to 5.91 
higher) 

VER
Y 
LOW 

 

Vertical hyoid movement, mm (3 months; better indicated by higher values) 

1
4
 observatio no no serious no serious serious

3
 none 9 9 - MD 0.91 higher VER  
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Quality assessment No of patients Effect 

Qual
ity 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Early 
preventati
ve 
therapy 

Cont
rol 

Relative 
(95% CI) 

Absolute 

nal studies seriou
s risk 
of bias 

inconsistenc
y 

indirectnes
s 

(5.11 lower to 6.93 
higher) 

Y 
LOW 

 

Normalcy of diet (patient reported, scale 1-100) (follow-up 12 months; better indicated by higher values) 

1
7
 randomise

d trials 
seriou
s

5,6
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 13 13 Normalcy of 

diet 
Intervention Control 

Pre- 
radiotherap
y and 
concomitant 
chemothera
py 

100 (50-
100) 

100 

Immediately 
after 

20 (0-100) 20 (0-
80) 

3 Mo 100 (40-
100) 

80 (30-
100) 

6 Mo 100 (50-
100) 

50 (30-
100) 

9 Mo 100 (50-
100) 

80 (30-
100) 

12 Mo 100 (50-
100) 

80 (30-
100) 

 

LOW  

Functional oral intake scale (FOIS), 1-7 (follow-up 12 months; better indicated by higher values) 

1
7
 randomise

d trials 
seriou
s

5,6
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 13 13 FOIS 

scores 
Interventio
n 

Contro
l 

Pre- 
radiotherap

7 (6-7) 7 (6-7) 

LOW  
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Quality assessment No of patients Effect 

Qual
ity 

 

No 
of 
studi
es 

Design Risk 
of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Early 
preventati
ve 
therapy 

Cont
rol 

Relative 
(95% CI) 

Absolute 

y and 
concomitan
t 
chemother
apy 

Immediatel
y after 

3 (1-7) 4 (1-6) 

3 Mo 7 (5-7) 5 (3-7) 

6 Mo 7 (6-7) 6 (3-7) 

9 Mo 7 (6-7) 6 (5-7) 

12 Mo 6 (5-7) 6 (5-7) 
 

1
 Ahlberg 2011. 1 

2
 Outcome data reported only for patients who responded to a survey. A greater proportion of patients in the control group responded (and therefore have outcome data available) 2 

than for the intervention group. 3 
3
 Small study population size. 4 

4
 Carroll 2008. 5 

5
 Method of randomisation not reported. 6 

6
 Unclear whether allocation was adequately concealed. 7 

7.
 Kotz 2012. 8 

Table 90: GRADE evidence table: pre- and post-surgery swallowing therapy versus post-surgery swallowing therapy alone 9 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectness Imprecisio
n 

Other 
consideration
s 

Pre- and 
post-surgery 
swallowing 
therapy 

Post-surgery 
swallowing 
therapy only 

Absolute 

Time to resumption of swallowing, days (follow-up median 65 months; Better indicated by lower values) 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectness Imprecisio
n 

Other 
consideration
s 

Pre- and 
post-surgery 
swallowing 
therapy 

Post-surgery 
swallowing 
therapy only 

Absolute 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 18 25 MD 11.38 

lower (8.72 
to 14.04 
lower) 

VERY 
LOW 

 

1
 Cavalot 2009. 1 

2
 Allocation to treatment based on time of recruitment into the study. Limited details of patient characteristics reported. 2 

3
 Small study population size. 3 

Table 91: GRADE evidence table: adherence with swallowing exercises versus nonadherence 4 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Adherenc
e with 
swallowin
g 
exercises 

Nonadheren
ce 

Relativ
e 
(95% 
CI) 

Absolute 

Weight loss 1 month after end of cancer treatment, % (Better indicated by lower values) 

1
1
 observation

al studies 
serious

2
 no serious 

inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 57 28 - MD 0.6 

lower (4.62 
lower to 
3.42 
higher) 

VER
Y 
LOW 

 

Weight loss 2 months end of after cancer treatment, % (Better indicated by lower values) 

1
1
 observation

al studies 
very 
serious

2,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 23 24 - MD 5.5 

higher 
(3.13 lower 
to 14.13 
higher) 

VER
Y 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Adherenc
e with 
swallowin
g 
exercises 

Nonadheren
ce 

Relativ
e 
(95% 
CI) 

Absolute 

Return to regular (chewable) diet (follow-up median 22 months) 

1
5
 observation

al studies 
serious

2
 no serious 

inconsistenc
y 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 242/286  
(84.6%) 

160/211  
(75.8%) 

RR 1.12 
(1.02 to 
1.22) 

91 more 
per 1000 
(from 15 
more to 
167 more) 

VER
Y 
LOW 

 

Chewable diet tolerated 1 month after end of cancer treatment 

1
1
 observation

al studies 
serious

2
 no serious 

inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 31/57  

(54.4%) 
6/28  
(21.4%) 

RR 2.54 
(1.2 to 
5.36) 

330 more 
per 1000 
(from 43 
more to 
934 more) 

VER
Y 
LOW 

 

 

Gastrostomy tube dependence 1 month after end of cancer treatment 

1
1
 observation

al studies 
serious

2
 no serious 

inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 13/57  

(22.8%) 
15/28  
(53.6%) 

RR 0.43 
(0.24 to 
0.77) 

305 fewer 
per 1000 
(from 123 
fewer to 
407 fewer) 

VER
Y 
LOW 

 

Duration of gastrostomy tube dependence, days (follow-up median 22 months; Better indicated by lower values) 

1
5
 observation

al studies 
serious

2
 no serious 

inconsistenc
y 

no serious 
indirectnes
s 

no serious 
imprecisio
n 

none 286 211 Median 68 days 
(range 0–1815 days) 
for intervention group; 
median 113 days 
(range 0–1594 days) 
for control group. p = 
0.007. 

VER
Y 
LOW 

 

Swallowing pain 1 month after end of cancer treatment, scale 1-10, better indicated by lower values (Better indicated by lower values) 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Adherenc
e with 
swallowin
g 
exercises 

Nonadheren
ce 

Relativ
e 
(95% 
CI) 

Absolute 

1
1
 observation

al studies 
serious

2
 no serious 

inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 57 28 - MD 0.1 

higher 
(0.99 lower 
to 1.19 
higher) 

VER
Y 
LOW 

 

Swallowing pain 2 months after end of cancer treatment, scale 1-10, better indicated by lower values (Better indicated by lower values) 

1
1
 observation

al studies 
very 
serious

2,4
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 23 24 - MD 1.7 

higher 
(0.52 to 
2.88 
higher) 

VER
Y 
LOW 

 

1 
Duarte 2013. 1 

2
 Patients allocation based on compliance with treatment. 2 

3
 Small study population size. 3 

4 
Number of dropouts at two months was higher for the intervention group. The number of patients for whom outcome data is available at two months is not clear. 4 

5
 Hutcheson 2013. 5 

Table 92: GRADE evidence table: pre-cancer treatment versus posttreatment swallowing exercises 6 

Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stu
dies 

Design Risk 
of 
bias 

Inconsist
ency 

Indirect
ness 

Impreci
sion 

Other 
considerat
ions 

Pre-
cancer 
treatme
nt 
swallo
wing 
exercis
es 

Posttreat
ment 
swallowin
g 
exercises 

Relative 
(95% CI) 

Absolute 
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Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stu
dies 

Design Risk 
of 
bias 

Inconsist
ency 

Indirect
ness 

Impreci
sion 

Other 
considerat
ions 

Pre-
cancer 
treatme
nt 
swallo
wing 
exercis
es 

Posttreat
ment 
swallowin
g 
exercises 

Relative 
(95% CI) 

Absolute 

MD Anderson Dysphagia Inventory survey scores (follow-up 6 to 20 months; Better indicated by higher values) 

1
3
 observati

onal 
studies 

seri
ous

1
 

no serious 
inconsiste
ncy 

no 
serious 
indirectn
ess 

serious
2
 none 25 12  Pretreatm

ent group 
(n = 25) 

Posttreatm
ent group 
(n = 12) 

P 
valu
e 

MDADI for Patients with HNC scores*, 
unadjusted, mean (95% CI) 

Global 
assessm
ent 

71.7 
(62.0, 
81.3) 

45.0 (31.3, 
58.7) 

0.00
3 

Emotiona
l 

71.5 
(66.0, 
77.0) 

57.5 (49.7, 
65.3) 

0.00
5 

Functiona
l 

68.3 
(62.4, 
74.2) 

61.3 (53.0, 
69.7) 

0.17
2 

Physical 65.1 
(57.8, 
72.4) 

49.0 (38.6, 
59.3) 

0.01
4 

MDADI for Patients with HNC scores, 
adjusted for age, T stage, site (tongue and 
tonsil vs. other), follow up time, treatment, 
race, and gender, mean (95% CI) 

Global 
assessm

74.4 
(64.5, 

32.9 (17.0, 
48.7) 

0.00
02 

VE
RY 
LO
W 
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Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stu
dies 

Design Risk 
of 
bias 

Inconsist
ency 

Indirect
ness 

Impreci
sion 

Other 
considerat
ions 

Pre-
cancer 
treatme
nt 
swallo
wing 
exercis
es 

Posttreat
ment 
swallowin
g 
exercises 

Relative 
(95% CI) 

Absolute 

ent 84.3) 

Emotiona
l 

72.1 
(66.1, 
78.0) 

53.9 (44.3, 
63.5) 

0.00
5 

Functional 68.7 (62.4, 75.1) 58.6 (48.5, 68.8) 0.114 

Physical 66.4 
(58.5, 
74.3) 

43.2 (30.6, 
55.7) 

0.00
5 

*0 to 100 scale, 100 representing normal 
swallowing ability. 

 

1
 Patients allocated to treatment based on the time of their treatment. Longer follow up period in the control group. 1 

2
 Small study population size. 2 

3.
 Kulbersh 2006. 3 

Table 93: GRADE evidence table: tongue and laryngeal range of motion exercises, with or without tongue strengthening exercises 4 

Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stu
dies 

Desig
n 

Risk 
of 
bias 

Inconsi
stency 

Indirect
ness 

Impr
ecisi
on 

Other 
conside
rations 

Tongue and laryngeal 
range of motion 
exercises, with 
tongue strengthening 
exercises 

Tongue and laryngeal 
range of motion 
exercises, without 
tongue strengthening 
exercises 

Relative 
(95% CI) 

Absolute 
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Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stu
dies 

Desig
n 

Risk 
of 
bias 

Inconsi
stency 

Indirect
ness 

Impr
ecisi
on 

Other 
conside
rations 

Tongue and laryngeal 
range of motion 
exercises, with 
tongue strengthening 
exercises 

Tongue and laryngeal 
range of motion 
exercises, without 
tongue strengthening 
exercises 

Relative 
(95% CI) 

Absolute 

Swallowing function (measured with oropharyngeal swallowing efficiency (OPSE) score; better indicated by higher values; follow-up 6 weeks) 

1
1
 rando

mised 
trials 

very 
serio
us

2,3
 

no 
serious 
inconsist
ency 

no 
serious 
indirect
ness 

serio
us

4
 

none 8 8  Interventi
on group 

Contr
ol 
group 

OPSE score 

Baseli
ne 

44.63 ± 
16.69 

59.60 
± 8.85 

Post-
treatm
ent 

46.50 ± 
14.85 

54.56 
± 
20.08 

 

VE
RY 
LO
W 

 

Tongue strength (follow-up 6 weeks; Better indicated by higher values) 

1
1
 rando

mised 
trials 

serio
us

2
 

no 
serious 
inconsist
ency 

no 
serious 
indirect
ness 

serio
us

4
 

none 8 10  Intervent
ion 
group 

Contr
ol 
group 

Tongue strength, Kpa 

Baseli
ne 

44.63 ± 
13.39 

49.30 
± 
10.53 

Post-
treatm
ent 

46.50 ± 
16.50 

52.40 
± 
10.78 

 

LO
W 

 

 

Quality of life, Head and Neck Cancer Inventory scores (follow-up 6 weeks; better indicated by higher values) 

1
1
 rando

mised 
trials 

very 
serio
us

2,3
 

no 
serious 
inconsist
ency 

no 
serious 
indirect
ness 

serio
us

4
 

none 8 10  Interve
ntion 
group 

Con
trol 
grou
p 

VE
RY 
LO
W 
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Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stu
dies 

Desig
n 

Risk 
of 
bias 

Inconsi
stency 

Indirect
ness 

Impr
ecisi
on 

Other 
conside
rations 

Tongue and laryngeal 
range of motion 
exercises, with 
tongue strengthening 
exercises 

Tongue and laryngeal 
range of motion 
exercises, without 
tongue strengthening 
exercises 

Relative 
(95% CI) 

Absolute 

Quality of life, HNCI 
scores, mean ± SD 

Speech, 
pretreatme
nt 

53.33 
± 
19.04 

72.2
7 ± 
25.4
3 

Speech, 
posttreatm
ent 

70.55 
± 
24.68 

72.0
0 ± 
26.2
6 

Eating, 
pretreatme
nt 

36.90 
± 
18.98 

40.7
1 ± 
20.3
6 

Eating, 
posttreatm
ent 

53.13 
± 
22.29 

49.6
0 ± 
21.2
8 

Social 
disruption, 
pretreatme
nt 

37.96 
± 
24.69 

62.1
2 ± 
27.2
2 

Social 
disruption, 
posttreatm
ent 

54.63 
± 
29.20 

66.6
7 ± 
20.7
8 

 

1 
Lazarus 2014. 1 

2 
Unclear whether allocation was adequately concealed. 2 
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3
 Measurements taken at baseline showed differences between the two treatment groups that may be partially responsible for the observed effects. 1 

4 
Small study population size. 2 

Table 94: GRADE evidence table: jaw exercises versus usual care (randomised trials) 3 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Jaw 
exercise
s 

Usual 
care 

Relative 
(95% CI) 

Absolute 

Maximum interincisal opening, mm (follow-up 12 months; Better indicated by higher values) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 50 47 Mean 

difference 
0.83 
(−3.64 to 
5.29) 

not 
reported 

MODERAT
E 

 

Incidence of trismus (follow-up 12 months) 

1
1
 randomise

d trials 
no 
seriou
s risk 
of bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 14/40  

(35%) 
11/36  
(30.6
%) 

RR 1.15 
(0.60 to 
2.19) 

46 more 
per 1000 
(from 122 
fewer to 
364 more) 

MODERAT
E 

 

1 
Hogdal 2015. 4 

2 
Small study population size. 5 

Table 95: GRADE evidence table: jaw exercises versus standard care (control): observational studies 6 

Quality assessment 
No of 
patients Effect 

Qu
ali
ty 

 

No 
of 
stu
die
s 

Desig
n 

Ri
sk 
of 
bia
s 

Inconsi
stency 

Indire
ctnes
s 

Impre
cision 

Other 
conside
rations 

Jaw 
exer
cise
s 

Sta
nda
rd 
care 
(co
ntro
l) 

Relative 
(95% CI) 

Absolute 
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Quality assessment 
No of 
patients Effect 

Qu
ali
ty 

 

No 
of 
stu
die
s 

Desig
n 

Ri
sk 
of 
bia
s 

Inconsi
stency 

Indire
ctnes
s 

Impre
cision 

Other 
conside
rations 

Jaw 
exer
cise
s 

Sta
nda
rd 
care 
(co
ntro
l) 

Relative 
(95% CI) 

Absolute 

Maximum interincisal opening (MIO), mm (follow-up 3 months; better indicated by higher values) 

1
1
 observ

ational 
studies 

no 
ser
iou
s 
ris
k 
of 
bia
s 

no 
serious 
inconsis
tency 

no 
seriou
s 
indirec
tness 

seriou
s

2
 

none 50 50 MIO 
(mm) 

Before 
interventio
n, mean 
(CI) 

3-
month 
follow-
up, 
mean 
(CI) 

Chang
e in 
MIO 
(mm) 
(CI) 

Chang
e in 
MIO 
(%) 

Study 
group 

32.2 
(31.2–
33.2) 

38.6 
(36.8–
40.4) 

∆ 6.4 
(4.8–
8.0) 

∆ 20.2 
(15.1–
25.3) 

Control 
group 

33.2 
(32.0–
34.4) 

33.9 
(32.7–
35.1) 

∆ 0.7 
(< 0.3–
1.7) 

∆ 3.2 
(1.4–
7.8) 

p-value p <0.05 p 
<0.001 

p 
<0.001 

p 
<0.001 

 

VE
RY 
LO
W 

 

Facial pain (patient reported, 0-100) (follow-up 3 months) 

1
1
 observ

ational 
studies 

no 
ser
iou
s 
ris
k 
of 
bia
s 

no 
serious 
inconsis
tency 

no 
seriou
s 
indirec
tness 

seriou
s

2
 

none 50 50  Before study group 
exercise 

3-month follow-up 

 Interven
tion 
Mean 
(CI) 

Cont
rol 
grou
p 
Mea
n 
(CI) 

p Interven
tion 
Mean 
(CI) 

Cont
rol 
Mea
n 
(CI) 

p Interven
tion Diff 
∆ 

Cont
rol 
Diff 
∆ 

VE
RY 
LO
W 
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Quality assessment 
No of 
patients Effect 

Qu
ali
ty 

 

No 
of 
stu
die
s 

Desig
n 

Ri
sk 
of 
bia
s 

Inconsi
stency 

Indire
ctnes
s 

Impre
cision 

Other 
conside
rations 

Jaw 
exer
cise
s 

Sta
nda
rd 
care 
(co
ntro
l) 

Relative 
(95% CI) 

Absolute 

Facial pain (FP) 

Facial 
pain 
right 
now 

24.3 
(17.8–
30.8) 

20.7 
(14.1
–
27.3) 

n
s 

9.0 
(4.5–
13.5) 

20.7 
(15.0
–
26.3) 

*
*
* 

−15.3 0.0 

Facial 
pain 
when 
worst 

43.0 
(35.5–
50.5) 

40.3 
(33.0
–
47.6) 

n
s 

22.7 
(16.3–
29.0) 

30.7 
(23.8
–
37.5) 

n
s 

−20.3 −9.7 

last month (lm) 

Facial 
pain 
averag
e value 
(lm) 

38.3 
(31.9–
44.8) 

35.3 
(28.1
–
42.5) 

n
s 

21.0 
(15.2–
26.8) 

30.0 
(23.2
–
36.8) 

n
s 

−17.3 −5.3 

Facial 
pain 
interfer
ing 
with 
social, 
leisure 
and 
family 
activiti
es (lm) 

24.0 
(16.1–
31.9) 

23.5 
(15.5
–
31.4) 

n
s 

15.0 
(7.1–
22.9) 

20.0 
(13.1
–
26.9) 

n
s 

−9.0 −3.6 
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Quality assessment 
No of 
patients Effect 

Qu
ali
ty 

 

No 
of 
stu
die
s 

Desig
n 

Ri
sk 
of 
bia
s 

Inconsi
stency 

Indire
ctnes
s 

Impre
cision 

Other 
conside
rations 

Jaw 
exer
cise
s 

Sta
nda
rd 
care 
(co
ntro
l) 

Relative 
(95% CI) 

Absolute 

Facial 
pain 
affectin
g 
ability 
to work 
(lm) 

25.0 
(16.8–
33.2) 

23.5 
(15.1
–
31.8) 

n
s 

13.5 
(5.9–
21.1) 

21.0 
(13.6
–
28.4) 

* −11.5 −3.6 

Domains and single items range 0–100, where 100 indicates maximal 
amount of symptoms and 0 is equal to no symptoms; P-values indicate 
difference in mean scores between the intervention group and the 
control group, before intervention and at 3-month follow-up. *p < 0.05, 
**p < 0.01, ***p < 0.001. GTQ, Gothenburg Trismus Questionnaire. 

 

Limitation in mouth opening (patient reported, 0-100) (follow-up 3 months) 

1
1
 observ

ational 
studies 

no 
ser
iou
s 
ris
k 
of 
bia
s 

no 
serious 
inconsis
tency 

no 
seriou
s 
indirec
tness 

seriou
s

2
 

none 50 50  Before study group 
exercise 

3-month follow-up 

 Interven
tion 
group 
Mean 
(CI) 

Cont
rol 
grou
p 
Mea
n 
(CI) 

p Interven
tion 
group 
Mean 
(CI) 

Cont
rol 
grou
p 
Mea
n 
(CI) 

p Interven
tion Diff 
∆ 

Cont
rol 
Diff 
∆ 

VE
RY 
LO
W 
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Quality assessment 
No of 
patients Effect 

Qu
ali
ty 

 

No 
of 
stu
die
s 

Desig
n 

Ri
sk 
of 
bia
s 

Inconsi
stency 

Indire
ctnes
s 

Impre
cision 

Other 
conside
rations 

Jaw 
exer
cise
s 

Sta
nda
rd 
care 
(co
ntro
l) 

Relative 
(95% CI) 

Absolute 

Limitati
on in 
openin
g 
mouth 
(LOM) 

49.0 
(42.7–
55.3) 

45.0 
(36.4
–
53.6) 

n
s 

33.0 
(25.9–
40.1) 

40.0 
(33.1
–
46.9) 

n
s 

−16.0 −5.0 

LOM 
interfer
ing 
with 
social, 
leisure 
and 
family 
activiti
es (lm) 

24.0 
(17.7–
30.3) 

24.5 
(16.8
–
32.2) 

n
s 

16.5 
(8.3–
24.7) 

26.5 
(19.7
–
33.3) 

*
* 

−7.5 +2.0 

LOM 
affectin
g 
ability 
to work 
(lm) 

24.5 
(16.4–
32.6) 

25.0 
(17.0
–
33.0) 

n
s 

14.0 
(6.2–
21.8) 

22.0 
(14.5
–
29.5) 

* −10.5 −3.0 

Domains and single items range 0–100, where 100 indicates maximal 
amount of symptoms and 0 is equal to no symptoms; P-values indicate 
difference in mean scores between the intervention group and the 
control group, before intervention and at 3-month follow-up. *p < 0.05, 
**p < 0.01, ***p < 0.001. GTQ, Gothenburg Trismus Questionnaire. 
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Quality assessment 
No of 
patients Effect 

Qu
ali
ty 

 

No 
of 
stu
die
s 

Desig
n 

Ri
sk 
of 
bia
s 

Inconsi
stency 

Indire
ctnes
s 

Impre
cision 

Other 
conside
rations 

Jaw 
exer
cise
s 

Sta
nda
rd 
care 
(co
ntro
l) 

Relative 
(95% CI) 

Absolute 

Dental gap, cm (Better indicated by higher values) 

1
3
 observ

ational 
studies 

ver
y 
ser
iou
s

4
 

no 
serious 
inconsis
tency 

no 
seriou
s 
indirec
tness 

seriou
s

2
 

none 29 16  Jaw exercises No jaw exercises 

Dental gap, cm 

Baseline 4.12 3.73 

1 month 4.30 3.52 

2-3 months 3.50 4.02 

6-7 months 3.94 3.74 

10-12 months 3.77 3.33 

18-24 months 3.73 3.00 

24-36 months 4.42 2.73 
 

VE
RY 
LO
W 

 

1 
Pauli 2014. 1 

2
 Small study population size. 2 

3
 Rose 2009. 3 

4 
Unclear whether all patients were followed up for the full 36-month time period. Exact timing of outcome measurement is not clear. 4 

Table 96: GRADE evidence table: voice rehabilitation versus control 5 

Quality assessment 

Effect 

Q
u
ali
ty 

 

No 
of 
stu
dies Design 

Risk 
of 
bias 

Inconsist
ency 

Indirect
ness 

Impreci
sion 

Other 
considera
tions 

Voice quality (acoustic measures) (follow-up 3-6 months) 

2
1,6

 random
ised 

seri
ous

4
 

no serious 
inconsiste

no 
serious 

serious
3
 none Outcomes from Tuomi 2014b: L

O
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Quality assessment 

Effect 

Q
u
ali
ty 

 

No 
of 
stu
dies Design 

Risk 
of 
bias 

Inconsist
ency 

Indirect
ness 

Impreci
sion 

Other 
considera
tions 

trials ncy indirectn
ess 

Changes from 
baseline to follow up 
in: 

Intervention group 
(n = 33) 

Control group 
(n = 36) 

p value 

Harmonics-to-noise ratio, mean (SD) 

 0.1 (7.1) -1.4 (6.8) 0.329 

Jitter, mean (SD) 

 0.36 (1.91) 0.14 (2.49) 0.640 

Shimmer, mean (SD) 

 0.09 (0.58) 0.09 (0.47) 0.741 

Fundamental frequency, mean (SD) 

 -16.05 (20.38) -17.0 (29.5) 0.735 

Maximum phonation time, mean (SD) 

Change from 
baseline to follow up 

-0.4 (6.1) 1.3 (6.6) 0.243 

S-SECEL score, environmental domain, mean (SD) 

 -6.8 (6.7) 1.6 (7.7) <0.001 

Hoarseness (patient-reported 100-mm visual analogue scale), mean 
(SD) 

 18.3 (26.8) 2.1 (19.3) 0.002 

Adequate loudness (patient-reported 100-mm visual analogue scale), 
mean (SD) 

 19.0 (24.6) 4.7 (20.5) 0.009 

Outcomes from van Gogh et al: 

 Control group (n = 11) Voice-therapy group (n = 
12) 

Study entry 
assessment 

Study exit 
assessment 

Study entry 
assessment 

Study exit 
assessment 

W 
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Quality assessment 

Effect 

Q
u
ali
ty 

 

No 
of 
stu
dies Design 

Risk 
of 
bias 

Inconsist
ency 

Indirect
ness 

Impreci
sion 

Other 
considera
tions 

Voice Handicap Index, mean (SD) 

Total score 29.45 
(13.34) 

26.82 
(15.04) 

39.67 
(16.17) 

24.42 
(10.26) 

Acoustic analyses, mean (SD) 

Fundament
al frequency 

131 (27) 127 (19) 118 (44) 124 (33) 

Noise-to 
harmonics 
ratio 

0.18 
(0.042) 

0.18 
(0.057) 

0.20 
(0.064) 

0.14 
(0.021) 

Jitter 1.39 (0.59) 1.70 (1.15) 2.20 (1.50) 1.39 (1.32) 

Shimmer 8.56 (5.82) 7.48 (2.09) 7.26 (3.20) 5.09 (1.12) 

Voice-Range Profile, mean (SD) 

Intensity 
range 

28.4 (6.6) 30.4 (6.3) 32.2 (8.02) 31.8 (7.9) 

Pitch range 20.7 (6.1) 21.9 (4.8) 23.7 (5.2) 21.9 (3.3) 
 

Voice quality (patient reported) (follow-up 3 months
5
) 

1
6
 random

ised 
trials 

seri
ous

7
 

no serious 
inconsiste
ncy 

no 
serious 
indirectn
ess 

serious
3
 none  Control group (n = 11) Voice-therapy group (n = 

12) 

 Study entry 
assessmen
t 

Study exit 
assessmen
t 

Study entry 
assessment 

Study exit 
assessment 

Communicative suitability, mean (SD) 

Talking 
with a 
friend 

6.45 (1.15) 6.37 (1.51) 6.19 (1.23) 6.26 (1.53) 

 Asking a 
passer-by 

6.44 (1.11) 6.53 (1.30) 6.23 (1.07) 6.29 (1.31) 

 Giving a 5.85 (1.31) 5.65 (1.53) 5.71 (1.30) 5.64 (1.50) 

L
O
W 
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Quality assessment 

Effect 

Q
u
ali
ty 

 

No 
of 
stu
dies Design 

Risk 
of 
bias 

Inconsist
ency 

Indirect
ness 

Impreci
sion 

Other 
considera
tions 

lecture 

Perceptual voice quality scores, median 

Breathines
s 

1 1 0.5 0 

Roughnes
s 

1 1 1 1 

Vocal fry 2 2 3 2 
 

1
 Tuomi 2014b. 1 

2
 Acoustic measurements taken at baseline showed differences between the two treatment groups. 2 

3 
Small study population size. 3 

4 
Unclear whether allocation was concealed in either study. Van Gogh did not use a method of allocation that is truly random. 4 

5
 The time at which outcomes were assessed is stated as either three months, or after a patient's course of voice therapy. The length of the voice therapy course, and whether this 5 

varied between patients, is not reported. 6 
6
 van Gogh 2006. 7 

7 
Patients were allocated to treatment in the order of presentation; this is not a truly random method of allocation. Unclear whether allocation was concealed. Exact timing of 8 

outcome measurement (and whether this varied) is not clear (see footnote 5). 9 

Table 97: GRADE evidence table: stretch (Therabite) (intervention) and strengthening exercise versus range of motion and 10 
strengthening exercises (control) 11 

Quality assessment 

Effect 
Qualit
y 

 

No of 
studie
s Design 

Risk of 
bias Inconsistency Indirectness 

Imprecisio
n 

Other 
considerations 

Aspiration or penetration rates, % (follow-up median 114 weeks) 

1
1
 randomise

d trials 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none  Intervention 

group (n = 14) 
Control 
group (n = 
11) 

Baseline 0 18 

10 
weeks 

18 9 

VERY 
LOW 
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Quality assessment 

Effect 
Qualit
y 

 

No of 
studie
s Design 

Risk of 
bias Inconsistency Indirectness 

Imprecisio
n 

Other 
considerations 

1 year 9 18 

2 years 0 9 
 

Feeding tube rates, % (follow-up median 114 weeks) 

1
1
 randomise

d trials 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none  Intervention 

group (n = 15) 
Control 
group (n = 
14) 

Baselin
e 

0 0 

10 
weeks 

40 43 

1 year 7 0 

2 years 0 0 
 

VERY 
LOW 

 

Abnormal diet (FOIS score 1-6), % (follow-up median 114 weeks) 

1
1
 randomise

d trials 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none  Intervention 

group (n = 15) 
Control 
group (n = 
14) 

Baseline 0 21 

10 
weeks 

67 43 

1 year 13 0 

2 years 17 14 
 

VERY 
LOW 

 

Incidence of trismus, % (follow-up median 114 weeks) 

1
1
 randomise

d trials 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none  Intervention 

group (n = 15) 
Control 
group (n = 
14) 

Baseline 0 21 

10 13 7 

VERY 
LOW 
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Quality assessment 

Effect 
Qualit
y 

 

No of 
studie
s Design 

Risk of 
bias Inconsistency Indirectness 

Imprecisio
n 

Other 
considerations 

weeks 

1 year 0 7 

2 years 0 14 
 

Mouth opening, mm (follow-up median 114 weeks; better indicated by higher values) 

1
1
 randomise

d trials 
very 
serious
2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none  Intervention 

group (n = 15) 
Control 
group (n = 
14) 

Baseline 53.7 (45-69) 49.7 (26-
67) 

10 
weeks 

49.5 (27-65) 48.3 (12-
65) 

1 year 52.1 (38-70) 49.6 (20-
70) 

2 years 53.1 (38-70) 48.7 (20-
65) 

 

VERY 
LOW 

 

1 
van der Molen 2014. 1 

2 
Method of randomisation not reported; unclear whether allocation was adequately concealed. Some outcomes differed between groups at baseline. Data not reported for all 2 

patients: only patients who were followed up for the entire 2 years are included in the analysis, i.e. patients who have 10-week/1-year data available are excluded. 3 
3
 Small study population size. 4 

Table 98: GRADE evidence table: postoperative swallowing therapy vs. control for cancer of the upper aerodigestive tract 5 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperative 
swallowing 
therapy 

Contr
ol 

Relativ
e 
(95% 
CI) 

Absolu
te 

MD Anderson Dysphagia (MDADI) score at last follow up (follow-up 1 to 4 months
1
). Subgroup: tongue rehabilitation ≥50% 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Postoperative 
swallowing 
therapy 

Contr
ol 

Relativ
e 
(95% 
CI) 

Absolu
te 

1
4
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none  Intervention 

group  
(n = 9) 

Control 
group  
(n = 10) 

p 

MDADI scores, median 

Global 64.56 ± 3.28 60.60 ± 
2.84 

0.01
2 

Emotional 61.22 ± 2.95 57.50 ± 
2.27 

0.00
6 

Functional 69.78 ± 3.77 68.60 ± 
4.33 

0.53
7 

Physical 67.00 ± 2.87 62.00 ± 
3.56 

0.00
4 

 

VERY 
LOW 

 

MDADI score at last follow up (follow-up 1 to 4 months
1
). Subgroup: tongue rehabilitation <50% 

1
4
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none  Intervention 

group  
(n = 14) 

Control 
group  
(n = 13) 

p 

MDADI scores, median 

Global 57.07 ± 4.14 52.92 ± 
5.12 

0.029 

Emotional 54.36 ± 6.11 48.85 ± 
4.56 

0.014 

Functional 61.50 ± 3.25 60.77 ± 
4.51 

0.632 

Physical 58.07 ± 3.29 52.92 ± 
4.01 

0.001 

 

VERY 
LOW 

 

1
 Length of follow up is not clearly described. 1 
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2
 Limited details of patient characteristics reported. Unclear if measured outcomes were comparable at baseline. It is also unclear whether patients in each treatment group were 1 

followed up for comparable lengths of time. 2 
3
 Small study population size. 3 

4.
 Zhen 2012. 4 

 5 
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Cost-effectiveness evidence 1 

Two relevant studies were identified in a literature review of published cost-effectiveness 2 
analyses on this topic. The base case results of the cost-effectiveness analysis showed that, 3 
in comparison to usual care, a preventive swallowing exercise program (PREP) provided one 4 
additional QALY at a cost of €3,197. Probabilistic sensitivity analysis showed that at a 5 
threshold of €20,000 per QALY, PREP had an 83% probability of being cost-effective in 6 
comparison to usual care. 7 

However, the analysis was deemed to be only partially applicable to the decision problem in 8 
the UK setting as it was based on the health care perspective of the Netherlands. 9 
Furthermore, some potentially serious limitations were identified including the use of 10 
assumptions to quantify the QoL benefit associated with PREP and the use of non-11 
comparative data to inform the effectiveness of each strategy. 12 

Overall, the analysis can be considered to show the potential cost-effectiveness of preventive 13 
exercise programs. However, the credibility of the results is highly dependent upon the 14 
credibility of the assumptions and the data that has been used. Further evidence is required 15 
to conclusively demonstrate the cost-effectiveness of preventive exercise programs. 16 
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Table 99: Summary table showing the included evidence on the optimal active speech and language therapy interventions for patients 1 
with cancer of the upper aerodigestive tract. 2 

Study Population Comparators:  Costs Effects 
Incr 
costs 

Incr 
effects ICER Uncertainty 

Applicability and 
limitations 

Retel 
et al. 
2011 

 

Patients with 
advanced 
HNC treated 
with 
concomitant 
chemo-
radiotherapy. 

Usual care 
(UC 

€41,986 0.68 
QALYs 

Reference standard Series of one- and two-way 
sensitivity analysis were 
conducted. PREP was 
found to have an ICER 
below €20,000 per QALY in 
the majority of analyses. 
However, model appears to 
be particularly sensitive to 
changes in DBC tariffs. 

In probabilistic sensitivity 
analysis (PSA), PREP was 
found to have a 83% 
probability of being cost-
effective at a threshold of 
€20,000 per QALY. 

Expected value of perfect 
information (EVPI) was also 
conducted. The EVPI for 
the base case was found to 
be €398,063. 

Partially applicable. 

The evaluation does 
not consider the UK 
health care system 
(Netherlands). 

Furthermore not all 
utility values were 
sourced directly from 
patients. 

Potentially serious 
limitations. 

Treatment effects are 
based on non-
comparative data 
and, in some 
instances, 
assumptions. 

Preventive 
(swallowing) 
exercise 
program 
(PREP 

€42,271 

 

0.77 
QALYs 

€285 0.09 
QALYs 

€3,197 

Comments: 

 3 
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 1 

Recommendations Consider swallowing-exercise programmes for people 
having radiotherapy. 

 

Consider mouth-opening exercises for people having 
radiotherapy who are at risk of reduced mouth opening. 

 

Consider voice therapy for people whose voice has 
changed because of their treatment. 

Relative value placed on the 
outcomes considered 

All of the outcomes in the PICO were considered important and 
evidence was reported for all outcomes. However, some 
outcomes had very only low quality evidence and/or very limited 
amounts of evidence available. Therefore, for some outcomes the 
GC did not feel the evidence was of sufficient quality to make 
recommendations. 

Quality of the evidence Evidence from one study was rated as moderate quality evidence; 
all other evidence was rated as low or very low quality. Evidence 
was assessed using GRADE. 

Issues with the evidence included: 

 small numbers of patients in most studies; 

 lack of consistency across studies in terms of the interventions 
investigated and the methods used to measure outcomes, which 
prevented pooling of results or direct comparison of different 
studies; 

 lack of evidence of rigorous randomisation in the RCTs; 

 unexplained loss of patients to follow-up and incomplete 
reporting of results in the observational studies. 

These issues, and in particular the low numbers of patients 
available for each comparison/outcome, meant that all the 
evidence was associated with considerable uncertainty. 

The low quality of evidence in some areas meant that the GC also 
used their clinical experience to supplement this evidence when 
recommending which interventions should be used. The GC made 
research recommendations in those areas with limited evidence to 
try and obtain more evidence that could be used to answer this 
question more comprehensively in future. 

The majority of the evidence related to people treated with 
radiotherapy. The limitations in the evidence on surgically treated 
patients limited the recommendations the GC were able to make 
on this group of people. Due to the lack of evidence in this area, 
the GC made a research recommendation on surgically treated 
patients. 

An additional research recommendation was made to investigate 
which interventions influence swallowing and nutrition outcomes 
since this relationship has not been adequately studied at present. 

The quality of the economic evidence identified was low. Issues 
with the evidence included use of non-comparative data, and the 
assumption of a quality of life benefit with the use of swallowing 
therapy as a key driver of effectiveness. Due to its low quality and 
lack of applicability to the UK setting the evidence was 
disregarded by the GC. 

Trade-off between clinical 
benefits and harms  

 

The GC considered the potential benefits of the recommendations 
to be better patient outcomes in terms of swallowing, voice quality 
and mouth opening. No potential harms were identified. 

Trade-off between net health No health economic model was developed. 
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benefits and resource use  

 

The GC considered the potential costs of the recommendations to 
be more speech and language therapy. 

The GC anticipate some savings from less long-term cancer 
treatment-related morbidity as a result of the recommendations. 

It is difficult to assess the overall net effect of these costs and 
savings. 

Other considerations The GC anticipate the main change in practice from the 
recommendations to be more speech and language therapy.  

 1 

Research 
recommendation 

A prospective study should be undertaken to 
investigate which active speech and language therapy 
interventions are most effective in people with CUADT 
undergoing surgery and the most effective timings of 
intervention. Outcomes of interest include measures of 
speech quality and type/duration of intervention. 

Why this is important The surgical treatment of patients with CUADT may be associated 
with a significant impact on speech, voice and swallowing 
function. The role of speech and language therapy within the head 
and neck cancer MDT is well-established but the evidence for 
which interventions should be used and their timing is very poor 
with small numbers of patients in studies and a lack of 
consistency in the interventions used. This requires a 
collaborative approach between speech and language therapy 
and dietetics to evaluate both swallowing and nutrition outcomes.   

 2 

Research 
recommendation 

A prospective study should be undertaken to 
investigate which active speech and language therapy 
interventions before, during and after treatment for 
CUADT are the most effective at improving swallowing 
and nutritional outcomes. 

Why this is important Treatment of patients with CUADT having surgery and or 
radiotherapy plus or minus chemotherapy may be associated with 
a significant impairment in swallowing and consequent nutritional 
status. The evidence for which interventions may help minimise 
these problems, when and how they should be delivered is very 
poor. Studies are required to optimise patient swallowing and 
nutritional outcomes. 

7.3 Shoulder rehabilitation 3 

The spinal accessory nerve is potentially at risk of damage during neck dissection. Shoulder 4 
function may be compromised by nerve injury leading to pain and restriction in movement 5 
which adversely affects quality of life. 6 

There is no consensus as to the most effective way of managing this complication.  7 

 8 

Clinical question: What are the most effective interventions for shoulder 
rehabilitation following neck dissection in people with cancer of the upper 
aerodigestive tract? 

Clinical evidence (see Appendix H) 9 

Therapeutic exercises  10 
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Moderate quality evidence from a systematic review of randomised controlled trials (three 1 
studies, 104 patients) suggests that progressive resistance training is beneficial in HNC 2 
patients with treatment-induced shoulder dysfunction (Carvalho, Vital, & Soares, 2012). 3 
Compared to HNC patients receiving standard care, patients participating in progressive 4 
resistance training (PRT) had better range of motion (6.2 to 14.51 degrees greater with PRT, 5 
depending on the measure used) and muscle strength (1-repetition maximum weight 6.5 to 6 
18.9 kg greater with PRT, depending on the measure used) after 12 weeks of treatment. 7 
Quality of life, pain, and shoulder disability were also better in the progressive resistance 8 
training group, but the differences between groups were not significant for these outcomes. 9 

Low quality evidence from a single randomised controlled trial (24 patients) suggests that 10 
there is uncertainty regarding the benefits of outpatient physiotherapy on shoulder function in 11 
patients receiving neck dissection (Lauchlan et al., 2011). One year after treatment, there 12 
was no significant difference in shoulder function or quality of life between patients who had 13 
received a 3-month course of outpatient physiotherapy and those who had received only 14 
routine inpatient physiotherapy care. 15 

Two observational studies (very low quality evidence) also compared postoperative 16 
outpatient physiotherapy to standard care in patients who had undergone neck dissection. 17 
One study (50 patients) found that motor recovery was similar whether or not patients 18 
received outpatient physiotherapy (Baggi et al., 2014). On the other hand, a second 19 
observational study (60 patients) demonstrated that 6 months post-surgery, shoulder function 20 
and pain were significantly better in patients who had received physiotherapy than in those 21 
who had received standard care (outcomes one month after surgery were similar between 22 
groups) (Salerno et al., 2002). 23 

Nerve exploration/repair 24 

No evidence was identified on the effectiveness of this intervention in the population of 25 
interest. 26 

Study characteristics and quality 27 

One systematic review, three randomised trials, and three observational studies were 28 
identified. All three randomised trials were included in the systematic review, but for one of 29 
these (Lauchlan et al., 2011) the authors only reported a narrative summary of the results. 30 
Quantitative analysis based on the original study is therefore also presented here. 31 

All of the identified studies included relatively small patient numbers: the systematic review 32 
included 104 patients from three studies, but no single outcome had data for more than 69 33 
patients. Observational studies ranged in size from 50 to 298 participants. With the exception 34 
of two studies (McNeely et al., 2004; McNeely et al., 2008), both included as part of the 35 
systematic review by Carvalho (2012), all of the trials included patients with cancer of the 36 
upper aerodigestive tract undergoing neck dissection, regardless of whether they had a 37 
diagnosis of shoulder dysfunction. The proportion of patients with pre-existing shoulder 38 
dysfunction in each trial is not clear. 39 

Studies were conducted in Japan (one observational study), Canada (two randomised trials), 40 
and Europe (one randomised trial and two observational studies). Outcomes were assessed 41 
between 2 and 12 months after surgery. 42 
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Table 100: GRADE evidence table: progressive resistance training (PRT) versus standard care for shoulder dysfunction in patients 1 
treated for head and neck cancer 2 

Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

PRT Standar
d care 

Relative 
(95% CI) 

Absolute 

Shoulder Pain and Disability Index (pain score) at 12 weeks (Better indicated by lower values) 

2
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 6.26 

lower (12.2 
to 0.31 
lower) 

MODERAT
E 

 

Shoulder Pain and Disability Index (disability subscale) at 12 weeks (Better indicated by lower values) 

2
1,3

 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 8.48 

lower 
(15.07 to 
1.88 lower) 

MODERAT
E 

 

Shoulder Pain and Disability Index (total score) at 12 weeks (Better indicated by lower values) 

2
1,3

 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 5.77 

lower (14 
lower to 
2.46 
higher) 

MODERAT
E 

 

Active range of motion (abduction) (Better indicated by lower values) 

2
1,3

 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 9.45 

higher 
(6.26 lower 
to 25.17 
higher) 

MODERAT
E 

 

Active range of motion (forward flexion) (Better indicated by lower values) 

2
1,3

 randomise
d trials 

no 
serious 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 7.01 

higher 
MODERAT
E 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

PRT Standar
d care 

Relative 
(95% CI) 

Absolute 

risk of 
bias 

(1.93 lower 
to 15.95 
higher) 

 

Active range of motion (external rotation) (Better indicated by lower values) 

2
1,3

 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 14.51 

higher 
(7.87 to 
21.14 
higher) 

MODERAT
E 

 

Passive range of motion (abduction) (Better indicated by lower values) 

2
1,3

 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 7.65 

higher 
(0.64 to 
14.66 
higher) 

MODERAT
E 

 

Passive range of motion (forward flexion) (Better indicated by lower values) 

2 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 6.2 

higher 
(0.69 to 
11.71 
higher) 

MODERAT
E 

 

Passive range of motion (external rotation) (Better indicated by lower values) 

2 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 7.17 

higher (2.2 
to 12.14 
higher) 

MODERAT
E 

 

Passive range of motion (horizontal abduction) (Better indicated by lower values) 

2 randomise
d trials 

no 
serious 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 7.34 

higher 
MODERAT
E 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

PRT Standar
d care 

Relative 
(95% CI) 

Absolute 

risk of 
bias 

(2.86 to 
11.83 
higher) 

Quality of life (FACT-G) (Better indicated by lower values) 

2 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 none 35 34 - MD 5.05 

higher 
(3.01 lower 
to 13.12 
higher) 

MODERAT
E 

 

 

Adverse event - Pain increase 

1
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

very 
serious

4
 

none 1/27  
(3.7%
) 

0/25  
(0%) 

RR 2.79 
(0.12 to 
65.38) 

Not 
estimable 

LOW  

Adverse event – Nausea 

1
3
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

very 
serious

4
 

None 1/8  
(12.5
%) 

0/9  
(0%) 

RR 3.33 
[0.15 to 
71.90] 

Not 
estimable 

LOW  

Quality of life measured by FACT-An scale (Better indicated by lower values) 

1
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 27 25 - MD 8 

higher 
(8.77 lower 
to 24.77 
higher) 

MODERAT
E 

 

Quality of life measured by FACT-H&N questionnaire (Better indicated by lower values) 

1
3
 randomise

d trials 
no 
serious 
risk of 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 8 9 - MD 3.9 

higher 
(16.3 lower 

MODERAT
E 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

PRT Standar
d care 

Relative 
(95% CI) 

Absolute 

bias to 24.1 
higher) 

Quality of life assessed by NDII questionnaire (Better indicated by lower values) 

1 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 27 25 - MD 8.4 

higher 
(3.54 lower 
to 20.34 
higher) 

MODERAT
E 

 

Endurance of scapular muscles (Better indicated by lower values) 

1
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 27 25 - MD 320 

higher 
(89.75 to 
550.25 
higher) 

MODERAT
E 

 

 

Strength of scapular muscles (seated row, 1-RM with two arms) (Better indicated by lower values) 

1 randomise
d trials 

no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 27 25 - MD 18.9 

higher 
(6.84 to 
30.96 
higher) 

MODERAT
E 

 

Strength of scapular muscles (seated row, 1-RM affected shoulder) (Better indicated by lower values) 

1
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 27 25 - MD 7 

higher 
(1.17 to 
12.83 
higher) 

MODERAT
E 

 

Strength of scapular muscles (chest press, 1-RM with two arms) (Better indicated by lower values) 

1
1
 randomise

d trials 
no 
serious 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 27 25 - MD 14.4 

higher 
MODERAT
E 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studie
s 

Design Risk 
of bias 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

PRT Standar
d care 

Relative 
(95% CI) 

Absolute 

risk of 
bias 

(3.05 to 
25.75 
higher) 

Strength of scapular muscles (chest press, 1-RM affected shoulder) (Better indicated by lower values) 

1
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

no serious 
indirectness 

serious
2
 None 27 25 - MD 6.5 

higher 
(0.93 to 
12.07 
higher) 

MODERAT
E 

 

1
 McNeely 2008. 1 

2
 Small sample size. 2 

3 
McNeely 2004. 3 

4 
Small sample size; very low number of events. 4 

Table 101: Table 3. GRADE evidence table: outpatient physiotherapy versus standard postoperative care for shoulder dysfunction in 5 
patients treated for head and neck cancer 6 

Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Outpatient 
physiotherap
y 

Standard 
postoperativ
e care 

Relati
ve 
(95% 
CI) 

Absolu
te 

Shoulder function (ASSESSA FCS), change at one year (Better indicated by lower values) 

1
1
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectnes
s 

serious
2
 None 11 13 - MD 

10.99 
lower 
(25.3 
lower to 
3.32 

MODERAT
E 
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Quality assessment No of patients Effect 

Quality 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Outpatient 
physiotherap
y 

Standard 
postoperativ
e care 

Relati
ve 
(95% 
CI) 

Absolu
te 

higher) 

Shoulder function (CONSTANT), change at one year (Better indicated by lower values) 

1
1
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectnes
s 

serious
2
 None 11 13 - MD 

3.69 
lower 
(20.21 
lower to 
12.83 
higher) 

MODERAT
E 

 

SF-12 PCS, change at one year (Better indicated by lower values) 

1
1
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectnes
s 

serious
2
 None 11 13 - MD 

4.88 
higher 
(1.67 
lower to 
11.42 
higher) 

MODERAT
E 

 

SF-12 MCS, change at one year (Better indicated by lower values) 

1
1
 randomis

ed trials 
no 
serio
us 
risk 
of 
bias 

no serious 
inconsistency 

no serious 
indirectnes
s 

serious
2
 None 11 13 - MD 

2.29 
lower 
(13.06 
lower to 
8.48 
higher) 

MODERAT
E 

 

1
 Lauchlan 2011. 1 

2
 Small sample size. 2 



 

 

Cancer of the upper aerodigestive tract 
Optimising function and rehabilitation 

© National Collaborating Centre for Cancer 277 

Table 102: GRADE evidence table: physiotherapist-led rehabilitation vs autonomous rehabilitation for shoulder dysfunction after 1 
neck dissection 2 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Physiotherapis
t-led 
rehabilitation 

Autonomou
s 
rehabilitatio
n 

Relati
ve 
(95% 
CI) 

Absolu
te 

≥90% recovery of passive abduction of arm (follow-up 2 months) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 23/25  

(92%) 
23/25  
(92%) 

RR 1 
(0.85 
to 
1.18) 

0 fewer 
per 
1000 
(from 
138 
fewer to 
166 
more) 

VER
Y 
LOW 

 

100% recovery of arm strength (follow-up 2 months) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 8/25  

(32%) 
7/25  
(28%) 

RR 
1.14 
(0.49 
to 
2.67) 

39 
more 
per 
1000 
(from 
143 
fewer to 
468 
more) 

VER
Y 
LOW 

 

≥90% recovery of head rotation (follow-up 2 months) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 11/25  

(44%) 
15/25  
(60%) 

RR 
0.73 
(0.42 
to 
1.27) 

162 
fewer 
per 
1000 
(from 
348 
fewer to 

VER
Y 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Physiotherapis
t-led 
rehabilitation 

Autonomou
s 
rehabilitatio
n 

Relati
ve 
(95% 
CI) 

Absolu
te 

162 
more) 

Composite endpoint: good motor recovery (follow-up 2 months) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 5/25  

(20%) 
5/25  
(20%) 

RR 1 
(0.33 
to 
3.03) 

0 fewer 
per 
1000 
(from 
134 
fewer to 
406 
more) 

VER
Y 
LOW 

 

1 
Baggi 2014. 1 

2 
Follow up period may be insufficiently short. 2 

3 
Small sample size. 3 

Table 103: GRADE evidence table: postoperative rehabilitation versus standard care for shoulder dysfunction after neck dissection 4 

Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stud
ies 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Impreci
sion 

Other 
considerati
ons 

Postopera
tive 
rehabilitat
ion 

No 
rehabilita
tion 

Absolute 

Arm abduction score (follow-up 12 months; Better indicated by higher values) 

1
1
 observati

onal 
studies 

very 
serio
us

2
 

no serious 
inconsiste
ncy 

no 
serious 
indirectn
ess 

no 
serious 
imprecisi
on 

none 224 74  Rehabilit
ation 
group 

No 
rehabilita
tion 
group 

P 
value 

Arm abduction test score 

VER
Y 
LO
W 
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Quality assessment No of patients Effect 

Qua
lity 

 

No 
of 
stud
ies 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Impreci
sion 

Other 
considerati
ons 

Postopera
tive 
rehabilitat
ion 

No 
rehabilita
tion 

Absolute 

Level 
III ND 

4.2 3.8 NS 

Level 
IV ND 

3.7 3.5 NS 

Level 
V ND 

3.9 3.2 0.06 

Level 
VI ND 

2.2 1.6 0.03 

ND: neck dissection; NS: not significant. 
 

1
 Nibu 2010. 1 

2
 Historical control group used, with long (22 years) accrual period. Very limited details reported of the care patients received, or what constituted 'rehabilitation'. Numbers of 2 

patients in each ND level subgroup were not reported, nor were pooled results for the entire population. 3 

Table 104: Outpatient physical therapy versus standard care for shoulder dysfunction after neck dissection 4 

Quality assessment No of patients Effect 

Qua
lity 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Impre
cisio
n 

Other 
consider
ations 

Outpatient 
physical 
therapy 

Co
ntr
ol 

Absolute 

Passive forward elevation (0–10) (Better indicated by higher values) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no serious 
indirectne
ss 

seriou
s

3
 

none 30 30  Physical 
therapy. 

No physical 
therapy. 

VER
Y 
LO
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Quality assessment No of patients Effect 

Qua
lity 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Impre
cisio
n 

Other 
consider
ations 

Outpatient 
physical 
therapy 

Co
ntr
ol 

Absolute 

1 month 
post-surgery 

7.8 ± 1.69 7.53 ± 1.69 

6 months 
post-surgery 

9.33 ± 0.96 6.87 ± 1.63 

 

W 

Global shoulder active motility (0–40) (Better indicated by higher values) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no serious 
indirectne
ss 

seriou
s

3
 

none 30 30  Physical 
therapy. 

No physical 
therapy. 

1 month 
post-surgery 

25.93 ± 5.57 25.80 ± 5.39 

6 months 
post-surgery 

36.27 ± 4.19 28.07 ± 6.63 

 

VER
Y 
LO
W 

 

 

Pain (0–15) (Better indicated by higher values) 
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Quality assessment No of patients Effect 

Qua
lity 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Impre
cisio
n 

Other 
consider
ations 

Outpatient 
physical 
therapy 

Co
ntr
ol 

Absolute 

1
1
 observati

onal 
studies 

serio
us2 

no serious 
inconsisten
cy 

no serious 
indirectne
ss 

seriou
s

3
 

none 30 30  Physical 
therapy. 

No physical 
therapy. 

1 month 
post-surgery 

5.03 ± 3.77 5.07 ± 3.77 

6 months 
post-surgery 

13 ± 2.75 8.57 ± 4.48 

 

VER
Y 
LO
W 

 

Working and recreational activity (0–20) (Better indicated by higher values) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no serious 
indirectne
ss 

seriou
s

3
 

none 30 30  Physical 
therapy. 

No physical 
therapy. 

1 month 
post-surgery 

9.93 ± 3.83 9.97 ± 3.94 

VER
Y 
LO
W 
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Quality assessment No of patients Effect 

Qua
lity 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsiste
ncy 

Indirectn
ess 

Impre
cisio
n 

Other 
consider
ations 

Outpatient 
physical 
therapy 

Co
ntr
ol 

Absolute 

6 months 
post-surgery 

18.8 ± 1.88 12.7 ± 5.30 

 

Shoulder functional assessment (measured with: Constant score (0–85); Better indicated by higher values) 

1
1
 observati

onal 
studies 

serio
us

2
 

no serious 
inconsisten
cy 

no serious 
indirectne
ss 

seriou
s

3
 

none 30 30  Physical 
therapy. 

No physical 
therapy. 

1 month 
post-surgery 

48.7 ± 10.51 48.37 ± 10.43 

6 months 
post-surgery 

77.4 ± 7.50 56.2 ± 14.58 

 

VER
Y 
LO
W 

 

1 
Salerno 2002 1 

2 
The care received by the control group, and whether this was the same for all patients, is not reported. 2 

3 
Small sample size. 3 

 4 
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Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Consider progressive resistance training for people 
with impaired shoulder function, as soon as possible 
after neck dissection. 

Relative value placed on the 
outcomes considered 

All outcomes in the PICO were considered important and 
evidence was available for all outcomes, although the quality of 
this evidence varied. 

Quality of the evidence Issues with the evidence included: 

 Small population size for each comparison 

 the outcomes used to assess shoulder function are no longer 
widely used in the UK and most have not been validated in this 
setting 

 high risk of bias in some observational studies 

 unclear if exact details of intervention (PRT) were comparable 
across pooled studies. 

These issues lowered the quality of the evidence for using PRT. In 
addition the GC noted that most of the evidence on PRT was not 
specific to shoulder dysfunction following treatment for CUADT. 
Consequently an expert adviser was consulted. Based on the 
evidence of effectiveness and input from the expert adviser the 
GC recommended PRT be considered.  

Evidence existed for only part of the review question; where there 
was a lack of evidence a research recommendation was made 
with the aim of addressing this. Specifically, there is uncertainty 
over whether early identification of shoulder dysfunction improves 
outcomes. 

Trade-off between clinical 
benefits and harms  

 

The main perceived benefit of the recommendations is improved 
shoulder-related outcomes in patients following neck dissection. 

No harms were identified, providing PRT exercises are followed 
correctly (exercises performed incorrectly could result in harm). 

Trade-off between net health 
benefits and resource use  

 

More physiotherapy intervention, specifically PRT, is anticipated 
to result in greater resource use. However, lower costs from 
treating long term shoulder morbidity (e.g. pain, analgesia, GP 
visits) are anticipated. The net effect is unknown. 

Other considerations Expert advisor opinion suggested: 

 standard clinical practice involves four to eight physiotherapy 
contacts and performing exercises twice daily at home. 
Typically, physiotherapy interventions last for a total of three to 
four months 

 physiotherapy can be performed during radiotherapy 

 the Oxford Shoulder score is the most widely used system for 
measuring shoulder function outcomes 

 there is a high level of pre-existing shoulder dysfunction in the 
general population, hence the potential need for pre-operative 
assessment. 

 8 

Research A prospective, randomised study should be undertaken 
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recommendation to compare the effectiveness of different routine 
assessments and interventions for shoulder impairment 
in people undergoing neck dissection for the 
management of CUADT. Outcomes of interest include 
type and duration of intervention, quality of life and 
short-and long-term shoulder function. 

Why this is important The spinal accessory nerve is potentially at risk of damage during 
many types of neck dissection. Even if the nerve is preserved its 
function can be compromised resulting in pain and restricted 
shoulder movement, both of which can have a significant 
detrimental impact on a person’s quality of life both in the short 
and long term after surgery. In the main shoulder function is not 
proactively measured and treatment tends to be employed on a 
reactive basis only once problems have been identified. There is 
some evidence in the orthopaedic literature that early identification 
and treatment of shoulder dysfunction improves outcomes but to 
date no similar data is available for people undergoing neck 
surgery for the management of upper aerodigestive tract cancer. 
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8 Follow-up of people with cancer of the 1 

upper aerodigestive tract and the 2 

management of osteoradionecrosis 3 

(ORN) 4 

8.1 Follow-up 5 

Patients who have undergone treatment for CUADT are commonly followed-up in order to 6 
provide support, rehabilitation, identify recurrence or new primary cancers and manage 7 
complications of treatment.  8 

There is variation in the duration, frequency and delivery of follow-up in the UK.  9 

 10 

Clinical question: In people who are clinically disease free and who have undergone 
treatment for squamous cell cancer of the upper aerodigestive tract with curative 
intent, what is the optimal method(s), frequency, and duration of follow-up? 

Clinical evidence (see Appendix H) 11 

Very low quality evidence from one observational study including 247 patients (Chu, Tsai, 12 
Tai, & Chang, 2012)suggests that the addition of narrow band imaging (NBI) investigations to 13 
routine follow up protocols may increase the detection rate of second primary head and neck 14 
tumours (risk ratio [RR] 2.0, 95% confidence interval [CI] 1.03, 3.9) and allow their detection 15 
at an earlier stage of disease (lesions detected at a precancer stage: 50% and 0% for 16 
patients receiving and not receiving NBI, respectively). 17 

Very low quality evidence from one observational study including 286 patients (Lucev, Rogic, 18 
Licul, Bekafigo, & Hadzisejdic, 2012) suggests that the addition of ultrasound (US) 19 
investigations to a routine systematic follow up protocol results in earlier detection of 20 
recurrence or metastasis (7.4 months versus 10.4 months). Evidence from the same study 21 
also suggests that recurrence or metastasis is detected earlier in patients whose follow up 22 
visits adhere to a systematic protocol compared with those whose frequency of follow up 23 
visits is left to the discretion of the treating surgeon (10.4 months versus 11.9 months). The 24 
stage of disease at detection was similar regardless of the follow up protocol or 25 
investigations used. 26 

Very low quality evidence from one observational study including 913 patients (Francis, 27 
Yueh, Weymuller, Jr., & Merati, 2009) suggests that in people treated for larynx cancer who 28 
have recurrent disease, there is no relationship between surveillance intensity prior to 29 
disease recurrence and subsequent mortality. Similarly, a second observational study (very 30 
low quality evidence, 100 patients) suggests that in people treated for larynx, pharynx and 31 
oral cavity cancers, intensity of surveillance does not affect the probability of overall survival. 32 

Very low quality evidence from one observational study including 160 patients (Leeuw et al., 33 
2013) suggests uncertainty over whether the addition of nurse-led consultations to routine 34 
follow up improves the psychosocial adjustment and quality of life of patients with cancer of 35 
the upper aerodigestive tract. Patients who experienced nurse-led consultations showed 36 
greater improvements from baseline for a number of measures of quality of life and 37 
psychosocial adjustment, but it is unclear if this effect is due to the intervention, as there 38 
were significant differences between the two groups at baseline. 39 
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No evidence was identified regarding the effect of different follow up protocols on any of the 1 
following outcomes: progression free survival, disease-specific survival and process related 2 
complications 3 

Study characteristics and quality 4 

Of the five relevant studies identified, three used a retrospective design, one was conducted 5 
prospectively and one was a historically controlled trial (data for the intervention group was 6 
prospectively collected, whilst data for the comparison group was retrospective). Study 7 
populations ranged in size from 100 to 913 patients and study results were published 8 
between 2003 and 2013. 9 

A lack of reported detail meant that none of the studies could be fully assessed for quality, 10 
leading to many risks of bias being rated as unclear/unknown. For example, detail of what 11 
follow up care other than the intervention patients received was limited (many studies simply 12 
reported this as ‘routine’ or ‘standard’ follow up), as were the detail of patient’s baseline 13 
characteristics, and therefore whether these were comparable across groups receiving 14 
different interventions. For one study (Leeuw et al., 2013) there were statistically significant 15 
differences between groups at baseline, including for some of the measured outcomes. 16 
Although the authors reported that patients who received nurse-led consultations in addition 17 
to visits to their surgeon had greater improvements in quality of life and psychosocial 18 
adjustment than patients who only visited their surgeon, these outcome measures were 19 
significantly lower at baseline in the group receiving nurse-led consultation. 20 

 21 
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Table 105: GRADE evidence profile: outcomes for routine follow up in combination with narrow band imaging versus routine follow 1 
up without narrow band imaging 2 

Quality assessment No of patients Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Routin
e 
follow 
up + 
NBI 

Routin
e 
follow 
up 
withou
t NBI 

Relative 
(95% CI) Absolute 

Detection of second primary head and neck tumour 

1
1,2

 observation
al studies 

seriou
s

3
 

no serious 
inconsistency 

no serious 
indirectness 

serious
4
 none 18/101  

(17.8%
) 

13/146  
(8.9%) 

RR 2.0 (1.03 
to 3.9) 

89 more per 
1000 (from 3 
more to 258 
more) 

VERY 
LOW 

Detection of second primary tumour (any anatomical site) 

1
1,2

 observation
al studies 

seriou
s

3
 

no serious 
inconsistency 

no serious 
indirectness 

serious
4
 none 18/101  

(17.8%
) 

18/146  
(12.3%
) 

RR 1.45 
(0.79 to 
2.64) 

55 more per 
1000 (from 26 
fewer to 202 
more) 

VERY 
LOW 

Tumour stage at detection of second primary 

1 observation
al studies 

seriou
s

3
 

no serious 
inconsistency 

no serious 
indirectness 

serious
4
 none 18

5
 13

5
 Stage 

of 
second 
primary 
tumour 

NBI No NBI 

Precan
cer 

13 
(50%) 

0 (0%) 

Tis + T1 
+ T2 

12 
(46%) 

10 
(63%) 

T3 + T4 1 (4%) 6 (38%) 
 

VERY 
LOW 

1 
Chu 2012. 3 

2 
Hsu 2008. 4 

3 
Control group treated 8-19 years prior to intervention group. Unclear if overall patient care will have remained comparable within this timescale. 5 

4
 Overall number of events is low. 6 
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5 
Some patients had more than one tumour. Results in the effect column represent the results for each tumour rather than for each patient. 1 

Table 106: GRADE evidence profile: outcomes for surgeon + nurse-led consultation versus surgeon-led consultation alone 2 

Quality assessment No of patients Effect3 

Qual
ity 

No 
of 
studi
es Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surgeon 
+ nurse-
led 
consultati
on 

Surgeon-
led 
consultati
on 

  Change in HRQOL (global health status, baseline to 12 months) 

1
1
 observatio

nal studies 
very 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectne
ss 

no 
serious 
imprecisio
n 

none 80 80 Interventio
n group 
significantl
y better 

Comparis
on group 
significantl
y better 

No 
significa
nt 
differenc
e 
between 
groups 

1 0 0 
 

VER
Y 
LOW 

Change in HRQOL (EORTC functional scales, baseline to 12 months) 

1
1
 observatio

nal studies 
very 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectne
ss 

no 
serious 
imprecisio
n 

none 80 80 Interventio
n group 
significantl
y better 

Comparis
on group 
significant
ly better 

No 
significa
nt 
differenc
e 
between 
groups 

2 0 3 
 

VER
Y 
LOW 

Change in HRQOL (ORTC QLQ-H&N35 symptom scales, baseline to 12 months) 

1
1
 observatio

nal studies 
very 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectne
ss 

no 
serious 
imprecisio

none 80 80 Interventio
n group 
significantl

Comparis
on group 
significantl

No 
significa
nt 

VER
Y 
LOW 
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Quality assessment No of patients Effect3 

Qual
ity 

No 
of 
studi
es Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surgeon 
+ nurse-
led 
consultati
on 

Surgeon-
led 
consultati
on 

  n y better y better differenc
e 
between 
groups 

10 0 8 
 

Change in HRQOL (EORTC symptom scales, baseline to 12 months) 

1
1
 observatio

nal studies 
very 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectne
ss 

no 
serious 
imprecisio
n 

none 80 80 Interventio
n group 
significantl
y better 

Compariso
n group 
significantl
y better 

No 
significan
t 
differenc
e 
between 
groups 

6 0 3 
 

VER
Y 
LOW 

Psychosocial adjustment (baseline to 12 months) 

1
1
 observatio

nal studies 
very 
serio
us

2
 

no serious 
inconsistenc
y 

no serious 
indirectne
ss 

no 
serious 
imprecisio
n 

none 80 80 Interventi
on group 
significan
tly better 

Comparis
on group 
significan
tly better 

No 
significan
t 
difference 
between 
groups 

VER
Y 
LOW 
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Quality assessment No of patients Effect3 

Qual
ity 

No 
of 
studi
es Design 

Risk 
of 
bias 

Inconsiste
ncy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Surgeon 
+ nurse-
led 
consultati
on 

Surgeon-
led 
consultati
on 

  1 0 6 
 

1
 Leeuw 2013. 1 

2
 Patients allocated based on time of recruitment. Significant differences between groups at baseline, including several quality of life parameters. 2 

3 
‘intervention group significantly better’ indicates an improvement (from baseline to 12 months) in the measured outcome that was statistically significantly greater in the 3 

intervention group than in the comparison group (and vice versa for the comparison group). 4 

Table 107: GRADE evidence profile: outcomes for systematic versus discretionary frequency of follow up 5 

Quality assessment No of patients Effect 

Quali
ty 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Systemati
c 
frequency 
of follow 
up 

Discretionar
y frequency 
of follow up Absolute 

Time to detection of recurrence/metastasis (mean) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

serious
3
 no serious 

imprecision 
none 105 92 10.45 versus 11.91 

months (p = 0.0027) 
VERY 
LOW 

Stage of disease at detection of recurrence/metastasis 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

serious
3
 no serious 

imprecision 
none 105 92  SYS DIS 

Stage 
1, n 
(%) 

13 
(12.4) 

14 
(13.7) 

Stage 
2, n 
(%) 

32 
(30.5) 

28 
(27.5) 

Stage 
3, n 
(%) 

35 
(33.3) 

30 
(32.6) 

VERY 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

No of 
studi
es Design 

Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Systemati
c 
frequency 
of follow 
up 

Discretionar
y frequency 
of follow up Absolute 

Stage 
4, n 
(%) 

25 
(23.8) 

20 
(21.7) 

 

DIS: discretionary frequency of follow up; SYS: systematic frequency of follow up  
1 

Lucev 2012. 1 
2 

No details of method of patient allocation reported. No baseline patient characteristics reported. Limited detail of care received by patients reported.  2 
3 

No detail of cancer histologies reported. It is therefore unclear what proportion of tumours were squamous cell carcinoma (in line with the population of interest to the review). 3 

Table 108: GRADE evidence profile: outcomes for follow up with or without neck ultrasound 4 

Quality assessment No of patients Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Routine 
follow up + 
neck 
ultrasound 

Routin
e 
follow 
up 
alone Absolute 

Time to detection of recurrence/metastasis 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

serious
3
 no serious 

imprecision 
none 89 105 7.42 versus 10.45 

months (p < 0.0001) 
VERY 
LOW 

Stage of disease at detection of recurrence/metastasis 

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

serious
3
 no serious 

imprecision 
none 89 105  +US −US 

Stage 
1, n 
(%) 

13 
(12.4) 

14 
(13.7) 

Stage 
2, n 
(%) 

32 
(30.5) 

28 
(27.5) 

Stage 
3, n 

35 
(33.3) 

30 
(32.6) 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Routine 
follow up + 
neck 
ultrasound 

Routin
e 
follow 
up 
alone Absolute 

(%) 

Stage 
4, n 
(%) 

25 
(23.8) 

20 
(21.7) 

 

+US: routine follow up + neck ultrasound; −US: routine follow up alone. 
1 

Lucev 2012. 1 
2 

No details of method of patient allocation reported. No baseline patient characteristics reported. Limited detail of care received by patients reported. 2 
3 

No detail of cancer histologies reported. It is therefore unclear what proportion of tumours were squamous cell carcinoma (in line with the population of interest to the review). 3 

Table 109: GRADE evidence profile: outcomes for relative frequency of surveillance in the 9 months prior to recurrence 4 

Quality assessment 

No of 
patients
4 

Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of bias Inconsistency 

Indirectnes
s Imprecision 

Other 
considerations 

Relative 
(95% CI) 

 

1-year mortality 

1
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

serious
3
 no serious 

imprecision 
none 913 Surveillance 

intensity 
Odds 
ratio 

95% 
CI 

Larynx   

No visits 1.00  

<recommended 0.88 0.64-
1.20 

≥recommended 0.90 0.55-
1.46 

Glottis   

No visits 1.00  

<recommended 0.78 0.52-
1.17 

VERY 
LOW 
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Quality assessment 

No of 
patients
4 

Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of bias Inconsistency 

Indirectnes
s Imprecision 

Other 
considerations 

Relative 
(95% CI) 

 

≥recommended 0.60 0.29-
1.25 

Supraglottis   

No visits 1.00  

<recommended 1.18 0.66-
2.12 

≥recommended 1.98 0.86-
4.56 

Other   

No visits 1.00  

<recommended 0.90 0.34-
2.35 

≥recommended 0.45 0.12-
1.60 

 

5-year mortality 

1
1
 observational 

studies 
serious
2
 

no serious 
inconsistency 

serious
3
 no serious 

imprecision 
none 913 Surveillance 

intensity 
Odds 
ratio 

95% 
CI 

Larynx   

No visits 1.00  

<recommended 0.74 0.56-
0.99 

≥recommended 0.97 0.63-
1.51 

Glottis   

No visits 1.00  

<recommended 0.64 0.45-
0.91 

VERY 
LOW 
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Quality assessment 

No of 
patients
4 

Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of bias Inconsistency 

Indirectnes
s Imprecision 

Other 
considerations 

Relative 
(95% CI) 

 

≥recommended 0.82 0.46-
1.44 

Supraglottis   

No visits 1.00  

<recommended 1.10 0.61-
1.97 

≥recommended 1.21 0.49-
2.99 

Other   

No visits 1.00  

<recommended 0.73 0.25-
2.10 

≥recommended 0.89 0.24-
3.33 

 

1
 Francis 2009. 1 

2
 Criteria for patient allocation and inclusion in the final analysis are unclear. Details of follow up care (e.g. methods of surveillance) not reported. 2 

3 
No detail of cancer histologies reported. It is therefore unclear what proportion of tumours were squamous cell carcinoma (in line with the population of interest to the review). 3 

4 
The number of patients according to frequency of surveillance was not reported. 4 

Table 110: GRADE evidence profile: outcomes for high versus low intensity surveillance 5 

Quality assessment 

No of 
patients
4 

Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s Absolute 

3-year overall survival  

1
1
 observationa

l studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision

3
 

none 100  High 
intensity 
follow up 

Low 
intensity 
follow up 

VERY 
LOW 
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Quality assessment 

No of 
patients
4 

Effect 

Qualit
y 

No of 
studie
s Design 

Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s Absolute 

Probability 
of 3 year 
overall 
survival, 
months 

0.927 0.973 

 

5-year overall survival  

1 observationa
l studies 

seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 100  High 

intensity 
follow up 

Low 
intensity 
follow up 

Probability 
of 5 year 
overall 
survival, 
months 

0.907 0.947 

 

VERY 
LOW 

1
 Schwartz 2003. 1 

2
 Unclear whether intervention and comparison groups were comparable at baseline. Details of follow up care (e.g. methods of surveillance) not reported. How and whether any 2 

eligible patients were omitted from the analysis is unclear.  3 
3
 Overall number of events is low. 4 

4
 The number of patients in the high and low intensity surveillance groups was not reported. 5 

 6 
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Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Ensure people with cancer of the upper aerodigestive 
tract and their carers have tailored information about 
the symptoms of recurrence and late effects of 
treatment at the end of curative therapy. 

 

Consider structured, risk-adapted follow-up using 
locally-agreed protocols for people who have had 
curative treatment for cancer of the upper aerodigestive 
tract. Use the follow-up protocols to: 

 help improve quality of life, including discussing 
psychosocial issues  

 detect disease recurrence or second primary cancer, 
possibly including narrow-band imaging to improve 
detection. 

Relative value placed on the 
outcomes considered 

Of the outcomes listed in the PICO, evidence was available for 
stage of disease at recurrence, detection of second primary 
tumour, quality of life and overall survival. However, the evidence 
presented for the latter outcome was of very low quality and 
associated with considerable uncertainty. The GC therefore chose 
not to take the evidence on overall survival into account. 

No evidence was available for progression free survival, disease 
specific survival, or process related complications. 

Quality of the evidence All evidence was assessed by GRADE and rated as very low 
quality evidence. 

The reviewer highlighted that a lack of reported detail meant that 
none of the studies could be fully assessed for quality, leading to 
many risks of bias being rated as unclear/unknown. For example, 
detail of what follow-up care other than the intervention patients 
received was limited (many studies simply reported this as 
‘routine’ or ‘standard’ follow-up), as was the detail of patient’s 
baseline characteristics, and therefore whether these were 
comparable across groups receiving different interventions. 

The limited evidence available, and its very low quality, limited the 
recommendations the GC were able to make. As a result they 
were unable to recommend a protocol for follow-up, and agreed 
that local protocols should be used instead. Based on clinical 
experience the GC agreed early identification of recurrence and 
late effects of treatment would improve outcomes and 
recommended tailored information be provided about these. 

More evidence is required on the optimal methods, frequency, and 
duration of follow-up in order to make more detailed 
recommendations; for this reason, the GC made a research 
recommendation. 

Trade-off between clinical 
benefits and harms  

 

The GC perceived the potential benefits of the recommendations 
to be earlier detection of recurrence and second primary tumours. 
The main perceived harm was a greater burden for patients due to 
more frequent appointments, and therefore more travel, more 
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anxiety associated with appointments and awaiting test results, 
and from any false positive test results. 

Trade-off between net health 
benefits and resource use  

 

There was no economic evidence and no model built. 

The GC anticipate that there may be a net increase in costs. This 
is due to costs from potentially more frequent follow-up and 
investigations (such as narrow band imaging). However, earlier 
detection of disease has the potential for cost savings due to the 
avoidance of potentially more harmful treatment in late stage 
disease. 

Other considerations The main change in practice anticipated by the GC as a result of 
these recommendations is wider use of narrow band imaging 
during follow-up. MDTs will review and update their local policies 
for follow-up. 

 1 

Research 
recommendation 

A prospective study should be undertaken to 
investigate the optimal method, frequency and duration 
of follow-up for people who are disease free after 
treatment for CUADT. Outcomes of interest include 
quality of life, local control and overall survival. 

Why this is important 
What are the optimal methods, frequency, and duration of 
follow-up in people who are clinically disease free and who 
have undergone treatment for squamous cell cancer of the 
upper aerodigestive tract with curative intent? Considerable 
resources are expended throughout the country on the 
follow-up of people who have completed potentially curative 
treatment. Local follow-up protocols are based more on 
historical practice than evidence and are often disease- 
rather than patient-centred. Research to investigate how 
and when follow-up should optimally be carried out could 
improve clinical outcomes and the use of resources. 

8.2 Management of ORN 2 

Osteoradionecrosis most commonly affects the mandible and can have significant 3 
consequences for the patient. Treatment options include surgery, hyperbaric oxygen therapy 4 
(HBO), and drugs such as tocopherol and pentoxyphylline. These interventions have costs 5 
and potential side effects, and have uncertain efficacy. 6 

 7 

Clinical question: What are the most effective methods of managing 
osteoradionecrosis following treatment of cancer of the upper aerodigestive tract? 

Clinical evidence (see Appendix H) 8 

Hyperbaric oxygen (HBO) therapy 9 

Very low quality evidence from a systematic review (Bennett, Feldmeier, Hampson, Smee, & 10 
Milross, 2012) of three randomised controlled trials including a total of 246 patients suggests 11 
that in people who have or at risk of osteoradionecrosis (ORN) of the jaws, treatment with 12 
HBO improves the likelihood of complete mucosal cover in the affected area (risk ratio [RR] 13 
1.30, 95% confidence interval [CI] 1.09, 1.55; RR >1 favours HBO). However, this analysis 14 
included some patients receiving HBO for the prevention or ORN, rather than as an ORN 15 
treatment. Excluding these patients from the analysis suggests that there is uncertainty about 16 
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whether HBO therapy improves the incidence of complete mucosal cover in people 1 
undergoing treatment for ORN of the jaws (RR 1.22, 95% CI 0.85, 1.76). 2 

Low quality evidence from a single randomised controlled trial (Annane et al., 2004) 3 
compared the effectiveness of HBO and placebo in the treatment of ORN of the jaws (68 4 
patients). There was no significant difference between HBO and placebo in terms of the rate 5 
of recovery from ORN one year post-treatment (RR 0.60, 95 CI 0.25, 1.40). The authors 6 
used a stringent definition of “recovery”, whereby any case requiring surgery was deemed as 7 
a treatment failure. Nevertheless, rates of recovery were also not significantly different 8 
between patients who had surgery after treatment with HBO or placebo (RR 0.94, 95% CI 9 
0.75, 1.17). 10 

Surgical interventions 11 

Three observational studies were identified that investigated the effectiveness of adding 12 
sequestrectomy to ORN treatment protocols (very low quality evidence, 102 patients in total). 13 
Due to differences between studies in the control treatments used and the way outcomes 14 
were measured, the results could not be pooled. Results from one trial (Cheng et al., 2006) 15 
including 45 patients suggest that patients treated with sequestrectomy are more likely to 16 
achieve a stable clinical condition for the duration of follow up (RR 1.67, 95% CI 1.09, 2.55), 17 
but the length of follow up was not reported. In the second trial (Wong, Wood, & McLean, 18 
1997) including 28 patients, more patients treated with sequestrectomy had improvement or 19 
resolution of their ORN at the end of follow up (RR 2.22, 95% CI 0.82, 6.05), but the number 20 
of patients studied was small and the difference between groups did not reach statistical 21 
significance. In a third trial (David, Sandor, Evans, & Brown, 2001) including 39 patients, 22 
similar proportions of patients in each treatment group achieved at least some improvement 23 
in ORN after treatment (RR 1.00 95% CI 0.87, 1.16). However, rates of complete treatment 24 
success were higher in patients treated with sequestrectomy (RR 2.57, 95% CI 1.39, 4.76). 25 

David et al also investigated the addition of resection to ORN treatment (very low quality 26 
evidence, 31 patients). Similar proportions of patients in each treatment group achieved at 27 
least some improvement in ORN after treatment (RR 0.97 95% CI 0.79, 1.18). However, 28 
rates of complete treatment success were higher in patients treated with resection (RR 2.49, 29 
95% CI 1.35, 4.59). 30 

Other interventions 31 

No relevant evidence was identified on the effectiveness of nutritional support, medical 32 
management (with tocopherol or pentoxyphylline), or smoking cessation in the treatment of 33 
ORN of the jaws. 34 



 

 

Cancer of the upper aerodigestive tract 
Follow-up of people with cancer of the upper aerodigestive tract and the management of 
osteoradionecrosis (ORN) 

© National Collaborating Centre for Cancer 303 

Table 111: GRADE profile: HBO vs control for treatment or prevention of osteoradionecrosis 1 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
considerations 

HBO Contr
ol 

Relative 
(95% CI) 

Absolute 

Complete mucosal cover 

3 randomise
d trials 

serious
1
 

no serious 
inconsistency 

serious
2
 serious

3
 none 101/1

20  
(84.2
%) 

82/12
6  
(65.1
%) 

RR 1.3 
(1.09 to 
1.55) 

195 more per 
1000 (from 59 
more to 358 
more) 

VERY 
LOW 

 

Complete mucosal cover (excluding patients receiving HBO for ORN prevention) 

2 randomise
d trials 

serious
4
 

no serious 
inconsistency 

serious
2
 serious

3
 none 66/83  

(79.5
%) 

56/89  
(62.9
%) 

RR 1.22 
(0.85 to 
1.76) 

138 more per 
1000 (from 94 
fewer to 478 
more) 

VERY 
LOW 

 

1 
Two out of three trials contained no details of method of randomisation, and were unblinded. The same trials also did not report any details of care received in addition to the 2 

intervention, or whether patient characteristics were comparable between treatment groups. 3 
2 

One trial investigated prevention of ORN rather than its treatment, meaning patients did not have a diagnosis of ORN at baseline. In a second trial some treatment outcomes were 4 
reported, but it is unclear whether all patients in this trial had a diagnosis of ORN at baseline. 5 
3 

Low overall number of events. 6 
4 

One out of two trials contained no details of method of randomisation, and was unblinded. The same trial did not report any details of care received in addition to the intervention, 7 
or whether patient characteristics were comparable between treatment groups. 8 

Table 112: GRADE profile: HBO vs placebo for treatment of ORN of the jaws 9 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
considerations 

HBO Placeb
o 

Relative 
(95% CI) 

Absolute 

Recovery at end of follow up (follow-up 12 months) 

1
1
 randomise no no serious serious

3
 serious

2
 none 6/31  12/37  RR 0.6 130 fewer per LOW  
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studie
s 

Design Risk of 
bias 

Inconsistency Indirectnes
s 

Imprecisio
n 

Other 
considerations 

HBO Placeb
o 

Relative 
(95% CI) 

Absolute 

d trials serious 
risk of 
bias 

inconsistency (19.4
%) 

(32.4%
) 

(0.25 to 
1.4) 

1000 (from 243 
fewer to 130 
more) 

Recovery after 1st surgery (follow-up 12 months) 

1
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

serious
3
 serious

2
 none 17/20  

(85%) 
17/22  
(77.3%
) 

RR 1.1 
(0.82 to 
1.47) 

77 more per 
1000 (from 139 
fewer to 363 
more) 

LOW  

Recovery after 2nd surgery (follow-up 12 months) 

1
1
 randomise

d trials 
no 
serious 
risk of 
bias 

no serious 
inconsistency 

serious
3
 serious

2
 none 17/20  

(85%) 
20/22  
(90.9%
) 

RR 0.94 
(0.75 to 
1.17) 

55 fewer per 
1000 (from 227 
fewer to 155 
more) 

LOW  

1
 Annane 2004. 1 

2 
Small population size. Study recruited only about one-third of the study size planned (by power calculation) due to early stopping rules. 2 

3
. Although patients are described as having “overt mandibular osteoradionecrosis,” it is unclear whether all patients truly meet this definition: according to study inclusion criteria, 3 

patients had received at least 2 months of conservative treatment prior to the study and where required to meet only limited clinical and radiographic criteria (which may not be 4 
representative of overt ORN) in order to be include in the study. 5 

Table 113: GRADE profile: Surgery and postoperative HBO vs surgery alone for treatment of ORN of the jaws 6 

Quality assessment No of patients Effect 
Qualit
y 

 

     No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surgery and 
postoperative 
HBO 

Surger
y 
alone 

Relativ
e 
(95% 
CI) 

Absolute   

Treatment success (follow-up 18 to 59 months) 
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Quality assessment No of patients Effect 
Qualit
y 

 

     No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Surgery and 
postoperative 
HBO 

Surger
y 
alone 

Relativ
e 
(95% 
CI) 

Absolute   

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 13/20  

(65%) 
20/21  
(95.2%
) 

RR 
0.68 
(0.49 to 
0.95) 

305 fewer 
per 1000 
(from 48 
fewer to 
486 
fewer) 

VERY 
LOW 

 

1 
Maier 2000. 1 

2 
Patient characteristics are not clearly reported, but methods suggest that patients treated with HBO had already failed at least one treatment, whereas this was not necessarily the 2 

case for patients in the surgery only group. Length of follow up was longer for the surgery group (59 months) than the HBO group (18 months). 3 
3 

Small population size. 4 

Table 114: GRADE profile: Localized sequestrectomy vs conservative therapy for treatment of ORN of the jaws 5 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Localized 
sequestrectom
y 

Conservativ
e therapy 

Relati
ve 
(95% 
CI) 

Absolu
te 

Treatment success rate (follow-up length not reported) 

1
1
 observation

al studies 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 25/27  

(92.6%) 
10/18  
(55.6%) 

RR 
1.67 
(1.09 
to 
2.55) 

372 
more 
per 
1000 
(from 
50 
more to 
861 

VER
Y 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

Localized 
sequestrectom
y 

Conservativ
e therapy 

Relati
ve 
(95% 
CI) 

Absolu
te 

more) 
1
 Cheng 2006. 1 

2
 Treatment groups are imbalanced in terms of disease severity. Unclear what treatments patients received in addition to the intervention. Length of follow up not reported. 2 

3 
Small population size. 3 

Table 115: GRADE profile: Conservative management, with or without sequestrectomy, for treatment of ORN of the jaws 4 

Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Conservative 
management + 
sequestrectom
y 

Conservative 
management 
w/out 
sequestrectom
y 

Relati
ve 
(95% 
CI) 

Absolut
e 

Resolution of ORN (follow-up 36 months) 

1
1
 observation

al studies 
very 
serious
2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 10/18  

(55.6%) 
3/10  
(30%) 

RR 
1.85 
(0.66 
to 5.2) 

255 
more 
per 1000 
(from 
102 
fewer to 
1000 
more) 

VER
Y 
LOW 

 

Improvement or resolution of ORN (follow-up 36 months) 

1
1
 observation

al studies 
very 
serious
2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 12/18  

(66.7%) 
3/10  
(30%) 

RR 
2.22 
(0.82 
to 
6.05) 

366 
more 
per 1000 
(from 54 
fewer to 

VER
Y 
LOW 
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Quality assessment No of patients Effect 

Quali
ty 

 

No of 
studi
es 

Design Risk 
of bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio
ns 

Conservative 
management + 
sequestrectom
y 

Conservative 
management 
w/out 
sequestrectom
y 

Relati
ve 
(95% 
CI) 

Absolut
e 

1000 
more) 

Resection or HBO required (follow-up 36 months) 

1
1
 observation

al studies 
very 
serious
2
 

no serious 
inconsistenc
y 

no serious 
indirectnes
s 

serious
3
 none 3/18  

(16.7%) 
6/10  
(60%) 

RR 
0.28 
(0.09 
to 
0.88) 

432 
fewer 
per 1000 
(from 72 
fewer to 
546 
fewer) 

VER
Y 
LOW 

 

1 
Wong 1997. 1 

2 
Text suggests (but does not confirm) that any patient with sequestrum formation was treated with sequestrectomy. If this is the case, this introduces an imbalance between 2 

treatment groups. Follow up of "at least 3 years" for the majority of patients. Exact length of follow up, and whether this was the same for each treatment group, is not clear. 3 
Outcome data for four eligible patients is not reported, and the reasons for this are not explained. 4 
3 

Small population size. 5 

Table 116: GRADE profile: HBO plus sequestrectomy vs HBO alone for treatment of ORN of the jaws 6 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

HBO + 
sequestrectom
y 

HBO 
alone 

Relativ
e 
(95% 
CI) 

Absolute 

Treatment success (follow-up mean 1.8 years) 

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 18/20  

(90%) 
7/19  
(36.8
%) 

RR 
2.44 
(1.33 to 

531 more 
per 1000 
(from 122 

VERY 
LOW 
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideration
s 

HBO + 
sequestrectom
y 

HBO 
alone 

Relativ
e 
(95% 
CI) 

Absolute 

4.48) more to 
1000 
more) 

Treatment success or improvement (follow-up mean 1.8 years) 

1
1
 observation

al studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 19/20  

(95%) 
18/19  
(94.7
%) 

RR 1 
(0.87 to 
1.16) 

0 fewer 
per 1000 
(from 123 
fewer to 
152 more) 

VERY 
LOW 

 

1 
David 2001. 1 

2 
Study states that "the final treatment of ORN depended on the severity of the condition". No detail of care other than the intervention was reported. 2 

3 
Small population size. 3 

Table 117: GRADE profile: HBO plus resection vs HBO alone for treatment of ORN of the jaws 4 

Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectness Imprecisio
n 

Other 
consideration
s 

HBO + 
resectio
n 

HBO 
alone 

Relative 
(95% 
CI) 

Absolute 

Treatment success (follow-up mean 1.8 years) 

1
1
 observationa

l studies 
very 
seriou
s

2
 

no serious 
inconsistency 

no serious 
indirectness 

serious
3
 none 11/12  

(91.7%) 
7/19  
(36.8
%) 

RR 2.49 
(1.35 to 
4.59) 

549 more 
per 1000 
(from 129 
more to 
1000 more) 

VERY 
LOW 

 

Treatment success or improvement (follow-up mean 1.8 years) 

1
1
 observationa very no serious no serious serious

3
 none 11/12  18/19  RR 0.97 28 fewer per VERY  
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Quality assessment No of patients Effect 

Qualit
y 

 

No of 
studie
s 

Design Risk 
of 
bias 

Inconsistency Indirectness Imprecisio
n 

Other 
consideration
s 

HBO + 
resectio
n 

HBO 
alone 

Relative 
(95% 
CI) 

Absolute 

l studies seriou
s

2
 

inconsistency indirectness (91.7%) (94.7
%) 

(0.79 to 
1.18) 

1000 (from 
199 fewer to 
171 more) 

LOW 

1 
David 2001. 1 

2 
Study states that "the final treatment of ORN depended on the severity of the condition". No detail of care other than the intervention was reported. 2 

3 
Small population size. 3 

 4 
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 Cost-effectiveness evidence 1 

A literature review of published cost-effectiveness analyses did not identify any relevant 2 
papers for this topic. Whilst there were potential cost implications of making 3 
recommendations in this area, other questions in the guideline were agreed as higher 4 
priorities for economic evaluation. Consequently no further economic modelling was 5 
undertaken for this question. 6 

 7 

Recommendations Consider surgery to remove necrotic bone and to 
establish soft tissue coverage in people with 
osteoradionecrosis. 

 

Only consider hyperbaric oxygen therapy or medical 
management for treating osteoradionecrosis as part of 
a clinical trial. 

Relative value placed on the 
outcomes considered 

The only outcomes reported in the evidence review were 
symptom control and mucosal integrity. These were therefore the 
only outcomes used by the GC when drafting recommendations. 

No evidence was reported on any of the following outcomes: 

 quality of life 

 treatment related morbidity 

 fistula closure 

 trismus 

 oral intake 

 nutritional status 

 jaw preservation rates 

Quality of the evidence The quality of the evidence was assessed using GRADE and 
rated as low to very low. 

All observational trials used a small sample size and were rated 
as having a high risk of bias. In the randomised trials the 
population included and methods of measuring outcomes were 
not entirely relevant to the review question. 

All the evidence identified concerned the effectiveness of 
hyperbaric oxygen or surgical interventions; no suitable evidence 
was identified on the effectiveness of nutritional support, medical 
management (with tocopherol or pentoxyphylline) or smoking 
cessation. 

As a consequence of the absence of evidence on some 
interventions, and the uncertainty of the evidence that was 
available, the GC were only able to make limited 
recommendations. 

The GC recommended use of surgery to remove necrotic bone 
based on evidence demonstrating its effectiveness. The GC noted 
that the evidence demonstrated that HBO was not effective for 
treating ORN. However, it was acknowledged that this evidence 
was low quality, so given the uncertainty in the results the GC 
were only able to recommend its use within the setting of a clinical 
trial. The quality of evidence for the use of medical management 
was so poor that the GC were only able to recommend use within 
a clinical trial.  

Key interventions where little or no relevant evidence was 
available were the focus of research recommendations. Smoking 
cessation is covered by another topic in this guideline and, in the 
absence of any more specific evidence here, no 
recommendations were made on smoking cessation here. 
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Trade-off between clinical 
benefits and harms  

 

The GC consider the potential benefits of the recommendations to 
be: 

 reduced treatment-related morbidity from HBO and medical 
management due to reduction in use of these interventions; 

 potentially more resolution of ORN due to patients receiving 
more timely surgery. 

No potential harms were identified. 

Trade-off between net health 
benefits and resource use  

 

No health economic evidence was identified and no model 
developed. 

As a result of the recommendations, the GC anticipate that there 
will be some savings from less patients receiving hyperbaric 
oxygen or medical management. No new costs were anticipated. 

Other considerations The main changes in practice envisaged are less use of HBO and 
medical management in addition to more patients receiving timely 
surgery. 

 1 

Research 
recommendation 

A prospective, randomised study should be undertaken 
to compare the effectiveness of hyperbaric oxygen 
against standard care for the treatment of established 
osteoradionecrosis in people with CUADT. Outcomes of 
interest include quality of life, duration of symptoms 
and time to clinical resolution of osteoradionecrosis. 

Why this is important The delivery of radical radiotherapy in the management of upper 
airways tract cancers has a number of potential long-term side 
effects which include ORN. This late complication can produce 
significant morbidity which itself can produce not insignificant 
symptoms and hence impact detrimentally on a person’s quality of 
life. Some variation in practice exists within the UK with the 
sporadic use of hyperbaric oxygen in the management of 
established ORN. The length of a course of treatment 
compounded by the relatively small number of facilities where it 
takes place means that for many people hyperbaric oxygen 
therapy can be a considerable treatment burden. Whilst some 
clinicians are currently investigating the use of hyperbaric oxygen 
in the prophylaxis of ORN no well designed trial has yet been 
undertaken to consider its use in established cases.  

 2 

Research 
recommendation 

A prospective, randomised study should be undertaken 
to compare the effectiveness of medical management 
against standard care for the treatment of established 
osteoradionecrosis in people with CUADT. Outcomes of 
interest include quality of life, duration of symptoms 
and time to clinical resolution of osteoradionecrosis. 

Why this is important Given the problems in obtaining hyperbaric oxygen therapy the 
use of pharmacological agents has been suggested as an 
alternative mode of managing people with established ORN. 
Whilst drug treatment has theoretical efficacy based on the 
modern understanding of the pathogenesis of ORN the efficacy of 
the proposed medications has not been robustly tested. These 
drugs also have potential side effects and interactions, and not 
inconsiderable costs.   
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